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HIGHWAY AND RAILWAY BRIDGE| from the point of foundations, and on the currents|the Als side. 


|and ice movements in the sound. In view of this, 


ACROSS ALSSUND, DENMARK. | authorisation was given for preliminary investig 
bs a e a é yas =) vestiga- 
By Prorrsson ANKER ENGELUND, M.A., M.Ing.F. | tions before the detail design of the bridge was 
Tue Danish State Railway have recently com- | settled. 
pleted the erection of a combined highway and| A plan of the bridge as constructed is given in 
railway bridge across Alssund between Jylland| Fig. 3 on page 2. ‘This shows its approaches 


Where this line runs parallel to 
Jomfrustien, its subgrade had to be formed for a 
considerable distance in the steep hillside between 
the road at El. 14 m. to 16 m. above mean water 
level, and Havbogade which is only 2 m. above mean 
water level. The hillside is formed of irregular 
glacial strata, alternating gravel, clay, fine sand 


(Jutland) and Sonderborg, on the island of Als, in 





and connections to the railway station and highway | and sandy clay. The layers of gravel and sand carry 











Fie. 1. 


Sonderjylland (Slesvig), which was re-united to 
Denmark in 1920. During the period from 1856 
to 1930, the traffic between the island of Als and 
the mainland was carried on by means of a pontoon 
bridge 15 ft. 2 in. wide between railings, and at 
an elevation of + 1-6 m. (5 ft. 3 in.) above water 
level. The new bridge was undertaken in conse- 
quence of the rapidly growing motor traffic and the 
desirability of providing a railway connection 
between the island quays and the State Railway 
station on the Jutland side. 

In the authorisation for the construction of the 
bridge, it was specified that the roadway should be 
carried at least 24 ft. 8 in. above mean water level, 
so that road and railway connections to the quays, 
on both sides of the channel could pass below the 
bridge, and small craft could utilise the channel 
with the movable span in the closed position. This 
span, when open, affords a clear passage 98 ft. 4 in. 
wide. The bridge was required to be provided with 
a roadway 18 ft. 4 in. wide with a 6 ft. 4} in. foot- 
path on either side, as well as a standard gauge 
railway track. Various new roads and a railway 
connection to the quays on the Sonderborg side had 
also to be constructed. As only a few years 
had passed since the reunion of Slesvig and Denmark, 
there had been but little opportunity to carry out 
preliminary surveys on the condition of the area 


CoMPLETED BRIDGE. 














Fra. 2. Conorete-Linep CurTrtina. 


on the Jutland side and the harbour track and|a great deal of water. Alternative methods of 
streets of Sonderborg on the Als side. The | constructing the line were considered, either building 


approaches and the connection to the old main 
street, Perlegade, involved demolition of a con- 
siderable amount of property, but the new road 
formed has shortened the road connection between 


it in the form of a monolithic concrete trough 
carried in a cutting, as shown in Fig. 7, on Plate I, 
or by building it in the open and supporting the face 
of the hillside, which would be exposed, by means 


Jutland and Sonderborg, and reduced the street | of a concrete retaining wall, as shown in Fig. 8. As 
gradients. A view of the completed bridge is shown | the retaining wall would have had to be of heavy 
in Fig. 1 on this page, and an elevation with a | construction, and its foundations would have had 
cross-section of the sound in Fig. 4, on Plate I. | to be carried deeper, the open tunnel construction 
Some filling was required on the Jutland side, but | was decided on. This involved less excavation, 
only under water of a depth of less than 4 ft. On | and it was considered that it offered greater security 
the Als side the shore pier is situated at some | against overturning and sliding, than the retaining 
distance out from the shore line, its position corres- | wall, and also gave a more uniform distribution of 
ponding to that of future quays to the north and | pressure on the ground. The concrete trough, of 
south of the bridge. The depth of water along the | which a cross-section is given in Fig. 7 and a view 
line of the bridge increases rapidly towards the | after completion in Fig. 2, is constructed of rein- 
centre of the sound to a maximum depth of 63 ft. | forced slabs and, across the open top, the side walls 
The width from shore pier to shore pier is 559 ft., | are connected by reinforced concrete struts. During 
and the sectional area of free water on the line of | construction, heavy timbering of the cutting was 
the bridge is 21,650 sq. ft. The maximum velocity | necessary, and a special drainage system had to be 
of the current in the Alssund rarely exceeds 6 ft. 4 in. | installed behind the side walls. 
per second. Test piles driven at the sites of piers} The approach spans between the cutting and the 
8 and 10 showed that foundation piles would have | bridge are of reinforced concrete, and are con- 
to be driven to from El. — 24 m. to — 25 m. (— 79 ft. | tinuous over three spans, the girders of each section 
to — 82 ft.). | being integral with the two intermediate piers 
The portion of the work first put in hand was the | with the free ends resting on bed plates on the 
construction of the railway parallel to the shore on ' other piers. The arrangement is shown in Fig. 20 
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on page 3. These girders, which have a uniform 
width of 23§ in., are curved, as will be clear from the 
plan of this approach viaduct shown in Fig. 3. 
The employment of a steel structure with timber 
decking or a form of construction with rolled- 
steel beams encased in concrete was considered in 
connection with the construction of this viaduct, 
but it was found that the steel structure would 
cost considerably more, and its maintenance costs 
would be higher, while the alternative arrange- 
ment would also have cost more and would have 
required a greater depth of girder. A cross-section 
of the reinforced concrete girders actually employed 
is given in Fig. 5, on Plate I. This arrangement 
results in a very shallow construction which may be 
compared with the more usual arrangement shown 
in Fig. 6. The finished girders have a neat appear- 
ance, and it has been possible to reduce their dimen- | 
sions owing to their rigid connection to the 
intermediate piers, the stiffness of which adds to | 
that of the structure as a whole. Stresses due to| 
shrinkage and variations of temperature are small, | 
and the piers are amply stiff enough to resist stresses 
introduced by train braking. The dimensions of 
the piers have, indeed, been largely determined 
by aesthetic considerations. The highway approach | 
viaducts are constructed in a similar way to the 
railway viaduct, each girder being formed integral 
with two piers. Details of the arrangement and 
design are given in Figs. 9 to 11. The piers are 
carried, in general, on wooden piles, as shown in | 
Fig. 9. The special terminal piers, Nos. 7 and 11 
of Fig. 4, have concrete anchorages which are tied | 
back to the next pier foundation by horizontal | 
reinforced concrete beams. The arrangement of | 
piers 11 and 12 is shown in detail in Fig. 12. 

For the construction of the main piers, Nos. 8, 9, | 
and 10, any mud or soft layer was first removed | 
from the bed of the channel and a layer of gravel 
was deposited, which was then enclosed in a heavy 
mass of boulders. The top faces of the beds so 
formed were levelled off at El. — 10 (— 33 ft.) for 
pier 8, El. — 16 (— 52-5 ft.) for pier 8, and El. 

14-5 (— 47-5 ft.) for pier 10. In the construction 
of pier 8, reinforced concrete piles 164 in. by 164 in. 
were then driven into the bed and left projecting 
about 6 ft. above its surface. For piers 9 and 10 
the same procedure was followed except that wooden 
piles 15 in. in diameter were used. It was found 
that wooden piles could be driven about 8 ft. deeper 
than the concrete piles. A cellular caisson of 
reinforced concrete was then lowered to the site of 
the pier and sunk over the projecting ends of the 
piles. It was located by four wooden accurately- 
placed piles driven vertically into the bed. The 
caisson was then loaded and the water forced out 
of the working chamber, in the bottom of the caisson, 
by means of compressed air. The working chamber | 
was then filled with concrete, a sound connection 
between the caisson and the pile foundations being 
thus secured. The further work on the pier then | 
consisted in filling the caisson with concrete. Cross- | 
sectional drawings of the caisson are given in Figs. 
13 and 14 on Plate I, the latter figure showing the 
projecting pile ends. 

Before this method of constructing the piers | 
was determined on, two alternative proposals were | 
examined, According to the first, after the piles | 
had been driven, as already described, the whole | 
area of the pier was to be enclosed in sheet piling, | 
and the lower part of the chamber so formed filled 
with concrete by tremies to form a tight joint | 
around the piles at the bottom. The piles were to 
be left long enough to project above this concrete | 
when it had been placed. When this layer was set, | 
the area was to be pumped o1t and the re mainder | 














of the concrete filled in in the open. The second 
alternative contemplated sinking a reinforced- 
concrete caisson, furnished with a temporary | 


wooden bottom, on to the prepared bed before the | 
driving of the piles. The bottom was then to have 
been removed and the piles driven from above | 
through the water-filled caisson. The lower layer | 
of concrete was then to be placed by tremie, and 
after it had hardened, the caisson was to be pumped | 
out and the remainder of the concrete filled in in the | 
open. The method actually used was chosen in| 
preference to either of these alternatives in that | 
the layer of concrete below water was dispensed | 


| These ran up to a length of 53 ft. 
| Terry pile-hammer was arranged so that it could be 
This hammer, 


with, and that the concrete placed in the working 
chamber was tamped into the ground so that the 
underlying earth forms a support for the piers, 
in addition to the piles. Any extra support of 
this kind was, however, not allowed for in the 
calculations. The third proposal had the additional 
disadvantage that owing to the cross partitions in 
the caisson the piles could not be driven in the 
most favourable positions. 

The contractors, Messrs. Monberg and Thorsen, 
of Copenhagen, commenced the work of constructing 
the west bascule pier, Pier No. 8. 
pier is 10 m. (33 ft.) below mean water level and 
consists, as already mentioned, 
enclosed in a heavy mass of boulders. The piles were 
driven from a reinforced-concrete barge constructed 
specially for the purpose. It carried a steel pile- 
driver frame with an extension lead 75 ft. 6 in. 
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ment was provided for hoisting the piles into position. 
A McKiernan 


worked up and down the leads. 
by which the blow on the pile is given not only 
by the drop of the ram, but also by steam pressure 
behind the ram, was capable of giving a blow of 
15,000 ft.-Ib., and could be operated at speeds up 
to 115 strokes a minute. The weight of the ram 
was 2,450 lb., and the stroke 198 in. The hammer, 
which was supplied with superheated steam at 
120 lb. per square inch, and could be operated under 
water, was connected to a boiler on the barge by 
means of flexible metallic hose. A sketch showing 
the ge poe for driving the pilesis given in 
| Fig. 21, on page 3, while a general view of the 
be abt is shown in Fig. 15, on Plate I. 

The reinforced concrete caissons were built on 
slips, which were specially constructed for the 
purpose, and were launched sideways into the water. 
| Diagrams showing the successive positions taken 
up by a caisson during launching are given in 
Figs. 22 and 23, while a photograph taken before 
the launch is reproduced in Fig. 16, on Plate I. 
The positions which the caissons would assume 
| during the launch, were calculated beforehand and a 
cinematograph film taken during the launch showed 
a close agreement between the calculated and the 


The bed of this | 


of a gravel core | 


long. At the top of the lead a rope pulley arrange- | 
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actual movement. The concrete below water was 
protected with two coats of Nertol, while for a 
few feet above and below the water line a facing 


| of granite blocks wasemployed. The rough concrete 
| surface above this granite course 


was dressed by 
pneumatic tools. 

A movable span has been constructed between 
piers 8 and 9 to allow shipping to pass up and down 
the sound. This is built in the form of two bascule 


| leaves, a diagram of the arrangement being given 


in Fig. 24. The construction of a single bascule 
with the counterweight above the bridge deck was 
first considered. This would have had the advan- 
tage that only one set of operating machinery would 
have been required, and that the span in its closed 
position would have formed a girder with two sup- 
ports and an easily calculable distribution of stress. 
It was considered, however, that such a bridge 
would not have a very satisfactory appearance since, 
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as the clearance below the bridge was required to be 
5m. (16 ft. 4in.), the main girders would have had to 
project above the deck, and they would have had to 
be placed at 36 ft. centres, giving the whole structure 
rather a heavy appearance. It was accordingly 
decided to construct a double-bascule bridge with 
the counterweights placed in the upper parts of 
the piers. This arrangement allowed the main 
girders to be placed below the level of the bridge, 
and the distance between them to be reduced to 
29 ft. Box girders of uniform depth throughout 
their length were employed, and by using plate 
girders of the same depth for the main span between 
piers 9 and 10, with arch bracing above, and plate 
girders of similar depth for span 10-11 a uniform 
run of girders was obtained throughout the whole 
bridge, giving a very satisfactory appearance, 
as will be clear from Fig. 4 

The locking system adopted for the two leaves of 
the bridge is that originally used by Messrs. Voss 
and Schwyzer for the new highway bridge over the 
River Eider at Frederikstad. In this arrangement 
the leaves are supported on main bearings, and when 
connected by two horizontal locking 
bolts, offset one from the other. With this construc- 
tion, moments as well as shearing forces can be 
transmitted from one leaf to the other. With the 
more usual arrangement in which the leaves come 
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down on to stops on the piers and are connected by 
bolts in one horizontal plane, the whole construction 
is statically indeterminate, and the machinery is 
complicated by the fact that it is desirable to arrange 
to relieve the main bearings from pressure when 
the bridge is closed in order to transfer the load to 
the stops. 

The ends of the girders, as they nest together, are 
shown in Fig. 17, while one of the locking bolts is 
shown in Fig. 18, and the bolt-operating machine in 


Fig. 19. The bolts are all arranged on the eastern | 


leaf. Each is carried in two rectangular bearings 
fixed between the main webs of the box girders. 
Corresponding sockets of similar construction are 
arranged on the west leaf. The bolts are steel 
forgings and have a cross-section of 16} in. by 


Fig.20 
| L . 
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Fie. 25. 


94% in.; the bearings are steel castings with bronze 
linings. 
an electric motor, but stand-by hand operating 
gear is fitted. 


is driven from deck level through a vertical shaft, | southern girder. 


carrying a bevel wheel gearing with a crown wheel 
mounted on the main right and left-handed screw 


shaft which operates the bolt-shifting lever. The | 
electric motor drives this shaft through a worm|deep by } in. thick. 
and wormwheel. The operating motors for moving | 


the bascules are situated on Piers 8 and 9, and 


are connected to a train of gears, which drives | with the centre lines of the webs. 








BascuLse OPERATING GEAR. 


the operating machinery on the counterweight 
end of the bascules, by shafts passing through the 
hollow main trunnions. Main pinions on the rear 
ends of the bascules gear with circular racks mounted 
on the piers. The counterweights are hinged on the 
inner tail end of the bascules by means of bearings 
with bronze bushes. 

Part of one of the gear trains is shown in Fig. 25. 
The drive is provided by 22 h.p. 440-volt direct- 


22. 





-~--8:50-_ 


are reinforced by polygonal arches, the springings of 
which are situated on a parabola. The arches and 
main girders are connected by vertical hangers at 
all panel points. The cross-sections of the arches 
and plate girders are so arranged that the connec- 
tions at the ends of the span, where the downward 
load of the arches, about 940 tons, is transmitted 
to the girders, are as simple as possible. The 





centre line of the arch structure intersects the 
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current motors running 
at 600 r.p.m. Two sets 
of motors are provided, 
one forming a reserve, 
while current supply is 
available from two in- 
dependent sources. The 
whole of the driving 
and locking machinery 
is operated from a con- 
trol room on pier No. 9. 
In order to reduce the 
weight of the bascule 
spans, they are pro- 
vided with timber floor- 
ing, consisting of 5-in. 
oak cross members con- 
nected by iron dowels. 
On this floor a covering 
of hemp ropes is nailed, 
this being dressed with 
two coats of asphalt to 
which acoating of gravel 
was applied. 

The main span, con- 
necting piers 9 and 10, 
is 245 ft. long between 
bearings, and is divided 
into 11 panels, each 22 ft. 3? in. wide. The main 


The bolt-operating machine is driven by | girders are spaced at 36-ft. centres, and the main 


road and railway track are carried inside them. 


This, as will be clear from Fig. 19, |The footpath is carried by brackets outside the 


The general appearance of the 
span is well shown in Fig. 26, page 4, which shows 
it being floated into position. The main girders 
are of box section, the web plates being 86} in. 
They are set 1 ft. 5}in. 
apart. The flanges are arranged so that the hori- 
zontal line through the centre of gravity corresponds 
The plate girders 





vertical through the centre of bearing at a point 
2 ft. 8 in. above the horizontal plane of the centre 
of gravity of the girders. This has the advantage 
that a better appearance is obtained, as compared 
with placing the arch lower and the negative 
moments due to the eccentricity at the ends reduces 
the bending moment in the plate girder. 

Two sets of wind bracing are provided. The lower 
one forms a triangular truss, the diagonals being 
made of a system of 11}-in. joists. The triangular 
arrangement had the advantage that very little 
shop work was necessary in forming the joist ends 
and that the number of connections required was 
reduced. The upper wind bracing between the 
arches is provided between panel points 2 and 9. 
This forms a double triangular truss, all the diagonals 
being formed from rolled joists. This upper wind 
bracing transfers the horizontal reactions to two 
sway bracings at panel points 2 and 9, from where 
they are transferred to the lower wind bracing. 
All the stringers below the road and railway track are 
continuous across the floor beams, splices being 
arranged one fifth of the panel length from the end 
'of every second panel. The joints have riveted 
splice plates with the exception of one near the centre 
which is arranged as an expansion joint which divides 
the span into two sections. Girders arranged to 
resist forces due to the braking of vehicles are 
situated at panel points 3 and 8. The continuous 
stringers give a compact structure with great 
stiffness. Secondary wind bracing is provided be- 
tween the stringers. The plate girders, in addition 
|to the arches, are made in sections corresponding 
|to a panel length, so that a full splice is necessary 
at each panel point. 

The span joining piers 10 and 11, is constructed 
in two entirely independent bridge structures. 
The highway bridge is carried on two main plate 
girders 86} in. deep. These girders also serve 


as stringers, the deck being formed of a reinforced 
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concrete slab 7} in. thick carried by these girders 
and three intermediate girders. The slab ex- 
tends beyond the southern main girder and carries 
the footpath. The railway on this span is carried 
on two diverging main girders leading to line running 
north, as shown in Fig. 1. The girders are con- 
nected by floor beams and transverse bracing. The 
track is placed on two polygonal stringers above 
the floor beams. 

The bridge, for which the Danish State Railways 
prepared the design, was constructed by the Aktie- 
selskabet Allerups nye Masinfabrik of Odense. 
It was stipulated in the contract that the spans 
should be assembled on a prepared erection ground 
on the shore of Alssund, south of the bridge and 
floated into position. Fig. 26, already referred to, 
shows the transport of the main span in this way. 
The superstructure is made of steel having an 
ultimate tensile strength of not less than 68,000 Ib. 
per square inch. The steelwork was cleaned by sand 
blast after assembly and riveting. The total cost 
including approaches and connections to streets 
and quay tracks was 2,850,000 kr., or 160,000. 
(gold standard). 


WIND TUNNEL TESTS ON A MODEL 
OF THE LAKEHURST AIRSHIP 
HANGAR. 


Tue progress of aeronautics during the past 
twenty years has led to a welcome revival of interest 
in questions, covering a varied range of engineering 

‘erprise, into which the experimental methods of 
# .odynamical research offer fresh and promising 
lines of inquiry. Among such questions, those 
relating to the magnitude and distribution of wind 
pressures on structures have achieved unusual 
prominence as the combined result, on the one 
hand of the extending scope of structural engineer- 
ing, and, on the other, of the desire for uniformity 
in the advance towards precision in engineering 
data. For the better part of a century, allowances 
for wind loading have bee. based on inadequate 
premises, derived as a rule from measurements made 
on thin plates, and adapted for application to 
inclined surfaces, such as roofs, by quite unjustifiable 
assumptions. Even to-day formule are quoted, 
which lead to the result that the pressure on the 
windward side of a sloping roof is uniform and 
positive, although, as a matter of experimental 
observation on the part of numerous independent 
investigators, it is beyond dispute that under such 
conditions the wind pressure may vary by many 
hundred per cent. and sometimes changes sign 
between the eaves and the ridge. Perhaps the 
most convincing testimony in support of the utility 











of wind-tunnel research on structural models lies 
in the simplicity with which this sort of fallacy can 
be disclosed. 

One of the earliest exponents of the direct method 
was Irminger, a gas works engineer of Copenhagen, 
who, about the year 1895, carried out a series of 
pressure explorations over models representing an 
inclined plate, a gas holder, and a simple form of 
roofed building. An account of this work, which 
is of particular interest as being one of the earliest 


recorded uses of a wind tunnel, appeared in 
ENGINEERING for December 27, 1895. Irminger’s 


wind tunnel consisted of a duct, 9 in. by 4-5 in. by | 
40 in. long, which was connected at one end to the 
base of a tall factory chimney, the draft of which | 
induced an air current along the tunnel. The | 
results obtained with the model building, whilst far | 
from comprehensive, were adequate to refute the 
ideas of pressure distribution commonly accepted at 
that time and have been, as regards their general 
indications, substantially confirmed by subsequent 
work with more refined apparatus. During the last 
twenty years, tests of structural models have been 
made with increasing frequency in the aerodynamic 
laboratories of Europe and the United States. For 
many reasons, attention has been mainly directed 
to airship hangars. In the first place, the designers 
of such structures are necessarily in close touch 
with the practice and development of aeronautical 
research, so that scale model experiments suggest 
themselves as an obvious source of information 
elsewhere unavailable. In the second place, an 
airship shed is, essentially, little more than a wind 
shield, the economical construction of which not 
infrequently takes the relatively pliable form of a 
series of parallel frames overlaid with light roofing 
and walling material. Wind loading assumes, conse- 
quently, exceptional importance as regards both 
magnitude and distribution—an importance which | 
is always enhanced by the exposed situation in | 
which the hangar is necessarily erected. A further | 
benefit which accrues from preliminary work on 
the small scale concerns the study of wind currents 
in the neighbourhood of the hangar in relation to 
the manoeuvring of the airship during landing 
operations. Not only is a knowledge desirable of 
the effects of the hangar in producing local wind 
disturbances, but also, since the extent of such 
turbulence will evidently be markedly affected by 
the shape of the hangar, modifications of the latter, 
intended to reduce turbulence, can be investigated 
in the initial stages of the project. 

As the result of experimental data furnished by 
reputable aerodynamicians—Eiffel, Smith, Costanzi 
and others—the present trend of thought, among 
designers of large airship sheds, as regards wind 
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Matin SPAN BEING FLOATED INTO POSITION. 


| allowances, is radically different from the ideas 
often embodied in engineering handbooks and build- 


ing codes. A particularly notable case in point is 
provided by the recently completed airship hangar 
at Akron, Ohio, which was described and illustrated 
in Enertveerine for August 21 last, page 215. 
In this example, the transverse cross-section is 
approximately parabolic whilst a similar smooth 
curvature is achieved at each end of the building 
by the provision of doors of the spherical calotte 
type. The designer, Dr. Karl Arnstein, lays great 
stress on the good qualities of this external shape in 
respect both of moderate and evenly distributed wind 
pressures, and of small disturbing effects on local 
wind currents. In the case of the Akron hangar, 
the relatively simple sectional shape permitted 
an idea of the the wind pressure distribution to be 
predicted by aerodynamic theory in confirmation 
of the data acquired by wind ‘tunnel tests. As a 
rule, however, the experimental course alone is 
valid, and this is especially the case with buildings, 
of conventional design, subject to abrupt changes of 
contour. Rather more general engineering interest 
attaches, therefore, to a study of wind pressures and 
vacua recently conducted, by Lieut. H. Mactavish 
Sylvester, on models of the dirigible hangar at the 
Lakehurst Naval Air Station, New Jersey, U.S.A.* 
This piece of research merits a somewhat detailed 
examination since, from its results, a number of 
important conclusions may be drawn with regard 
both to the characteristics of the wind pressure 
effects on roofed buildings, and to the performance 
and application of appropriate wind tunnel tests. 
The Lakehurst hangar, which was completed in 
1921, is an angular structure 803 ft. long, 264 ft. 
wide at ground level, and 190 ft. high at the centre.+ 
The side walls, slightly inclined towards one another, 
are joined by a low-pitched monitor roof, as shown 
by the sections in the diagrams on page 5. 
Each of the vertical ends of the actual building 
contains a large, arched opening closed by a pair 
of rolling doors, which, when open to their full 
extent, project laterally beyond the building and 
serve as wind screens to facilitate ground operations 
on the airships. In the wind tunnel tests under 
discussion the screening due to the open doors was 
not studied. The important effects of the end 
openings were, however, examined, the model 
hangar being for this purpose constructed as a 
hollow shell from which the doors were bodily 
removed to represent the “open end” condition. 


* “An Investigation of Pressures and Vacua pro- 
duced on Structures by Wind.” Rensseler Polytechnic 
Institute, Troy, N.Y. Engineering and Science Series, 
No. 31. 

+ See Aviation, vol. xi (1921), pages 138 and 231. 
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For further simplicity, various architectural details 
were omitted and the resulting model, to a scale of 


1/400 full size, presented a straightforward geo-|in the hole through which they passed out of the 
Pressures were measured at|wind tunnel, the pressure inside the model was 
(used as a datum to which the pressures observed 
| over the surface were referred. With all connections 


metrical outline. 
nine positions at each end of the model, and at 
twelve positions round the periphery of each of the 














the level ground on which the full-size hangar is 
| built. The connecting tubes being sealed with wax 














Fig]. TYPICAL PRESSURE DISTRIBUTION OVER 1/400 
\ 4 a Ea SCALE MODEL WITH BOTH ENOS CLOSED. “x 

~ t t t 

15 

B Byars T t t f 

= Q H H i 

& ‘ ‘ . 
wy Rega Movie Pant 
. Jt oe pr osu 1 

; pS mm Posttion of Pressure — 
oe Points at Ends of Model. 








AW Pressures 
Negative 




































goer a) SECTION L. SECTION M. SECTION W. 
"ENGINEERING" 
Wind 
4 A M 8 
| 
ier l f Similar Distribution 
3 | : H i of Feggtive ensure 
, 8 ] + $ 1 at both. Ends 
B15 | | b 
— T ' T 
Wind Wind 
ee - 4Negative —> Negative 
wile 4Pressure <_Pressure 
~~. -- “ 





Posttive —fl 


Pressure : 






























Wind ate oie 
60M.P. =| 
Both Ends Open. 
Fig.3. 
-O-3 
42 7 
$2-7 0-7 
$3-0 0-0 
$3-7 0-2 








Maximum Positive Pressures 
(sect. (Inches of Water) 


three sections L, M, and W, indicated in Fig. 1. 
From glass nipples, sunk flush with the surface 
of the model at these points, pressure tubes were led, | 
through a hole in the ceiling of a 4 ft. wind tunnel, | 
to an inclined-tube multi-manometer. The model | 
itself was fixed in an inverted position to the tunnel | 
ceiling. the surface of the latter being utilised to| 
reproduce the influence on wind speed gradient of ! 
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in place, the interior of the model was found to be 
imperfectly airtight, although a head of 5 in. of 
water could be maintained by blowing into the 
model. This circumstance is justified by the 
author of the experiments as correctly duplicating 
field conditions on the grounds that a full scale 
hangar is not exactly airtight even with all doors 


the case, the experimental procedure outlined 
above is open to criticism since the pressure inside 
a hollow structure will evidently depend to a 
considerable extent on the situations of the leakage 
apertures and on the nature of the pressures main- 
tained at those situations externally by the air 
flow round the building. Analytically, this is a 
rather interesting point, but practically its import- 
ance is largely discounted by the fact that the maxi- 
mum pressure differences (which are the criteria for 
design purposes) were observed to occur when one 
or both ends of the building were wide open. 

Typical pressure distributions for the closed model 
disposed respectively along and broadside-on to the 
wind are shown, in Figs. 1 and 2 by the broken 
lines drawn through points plotted normal to the 
walls and roof of the model. In the first case 
pressure differences between the inside and outside 
of the model are everywhere negative, with the 
exception of the windward end. It is noteworthy 
that the suction is constant over the side walls and 
roof at any particular section, and that the mag- 
nitude of these suctions is largest at the section 
W, near the windward end, and decreases succes- 
sively at sections M and L as the leeward end is 
approached. The fact that the pressures at the 
end walls decrease slightly towards the ground 
may be ascribed to the gradient of the air speed in 
the neighbourhood of the wind tunnel roof. Fig. 2 
shows the rather more interesting condition of the 
model exposed to a side wind. The pressures 
over the closed ends are now negative and again 
display a tendency to decrease in magnitude with 
distance to leeward. At the cross-sections, the 
characteristic features are a large positive pressure 
over the windward side wall, a large suction over the 
windward roof slope, a smaller suction over the 
leeward roof and a very small positive pressure 
over the leeward side wall. On the windward 
wall, the effect of the wind gradient near the 
ground in reducing the pressure at the lowest 
observation points, is again noticeable. 

The fact that all the pressures under discussion 
are differences between the general pressure inside 
the model building and the local pressures at points 
on the external surface has a particular significance 
in connection with the extreme pressures and suc- 
tions observed. The internal pressure assumes, 
indeed, a controlling influence and it is found—not 
unexpectedly—that the circumstance of the ends 
of the hangar being wide open becomes a matter 
of major importance. The maximum observed 
positive pressures occur when both ends are open 
and when the wind is blowing at 45 deg. to the 
axis of the model. Such pressures, as shown by 
Fig. 3, act on the windward side wall at a section 
close to the windward end of the structure. It 
should be noted that the maximum pressure head 
of 3-1 in. of water is considerably greater than the 
dynamic head, 1-76 in. of water, due to a wind speed 
of 60 miles per hour. The maximum observed 
suctions are, strictly, an effect of a high positive 
internal pressure. Fig. 4 shows how this condition 
arises when the axis of the model is along the wind, 
and the windward end is open whilst the leeward 
door is closed. Maximum suctions occur at a section 
near the windward end of the building and the 
distribution is closely similar to that for section W 
(Fig. 1), the magnitudes of the negative pressures 
being now, however, greater than for the “ closed 
ends ”’ condition of Fig. 1, since the general pressure 
throughout the interior of the model is approximately 
the dynamic head due to a 60 miles per hour wind. 

Perhaps the most fundamental respect in which 
these experiments of Lieut. Sylvester are open to 
adverse criticism is that pressure observations were 
insufficiently distributed over criticial regions con- 
taining abrupt changes of structural contour. 
Experience suggests that departures from smooth 
airflow, such as occur, for example, at the junction 
of the windward wall and roof, lead to markedly 
large local suctions. Since the general pressure 
inside the building is governed by the size and situa- 
tion of leakage apertures, it may be the case, under 
adverse conditions, that the general internal pressure 
corresponds to one of the limiting external pressures, 
The pressure differential across the walls and roof 
of a building is not, therefore, adequately explored 





and windows closed. Whilst such is admittedly 





by experiments in which the internal pressure is 
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governed by haphazard leakage. For a building 
of the hangar type, in which pressure differences 
across individual walls are important, the determina- 
tion of the conditions which give rise to internal 
negative pressures thus becomes one of the earliest 
subjects for experiment. Subsequent exploration 
of external pressures would, in conjunction with the 
earlier data, permit the largest pressure differences 
and the worst conditions to be ascertained. Such 
worst conditions would, of course, arise on the full 
scale only as a result of accident leading, for instance, 
to partial unroofing. Under normal conditions, 
leakage at critical localities must be avoided. In 
the light of these considerations the experimental 
procedure of referring the external pressure distri- 
bution to an uncertain internal pressure appears 
unsatisfactory. As regards, however, the maximum 
and minimum observed pressures shown in Figs. 3 
and 4, the effects of minor apertures on internal 
pressure are almost certainly masked by the free 
access at the open ends of the model shed. These 
extreme values are of major importance as con- 
stituting the criteria of wind loading for all the 
frames of the structure, and it is particularly note- 
worthy, therefore, that the negative wind pressures, 
or outward forces were found to be of closely the 
same magnitude as the positive pressures, or inward 
forces. 

A final subject for consideration in experimental 
tests relating to buildings comparable in size 
with the Lakehurst hangar is suggested by the 
reduction of velocity and pressure near the ground, 
already noted in connection with Figs. 1 and 2. 
Recent research* on wind gradient points to the 
general conclusion that the average wind velocity 
above smooth ground is about twice as great at 
300 ft. as at 30 ft. Probably this variation is less 
marked with high than with low winds; and in 
any case, the present uncertainty with regard to 
pressure distribution over structures warrants no 
high degree of refinement in the computation of 
wind allowances. Nevertheless, for buildings 200 
ft. or more in height, some attempt to ascertain the 
wind gradient over the site of the projected building, 
and to reproduce this in the wind tunnel experiments, 
appears feasible and will be desirable whenever 
satisfactory data regarding the maximum local 
wind speeds are available. Without at least some 
precaution on these lines, the velocity distribution 
upstream of a model mounted on the wall of a wind 
tunnel may be far from representative of field 
conditions. And when, as appears to be the case 
with the present tests on the Lakehurst hangar 
model, no preliminary airspeed exploration is made 
over the region in the tunnel subsequently occupied 
by the model, the numerical values of the pressure 
distribution for a stated wind speed are subject to 
some uncertainty. 
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the past fifty years, especially in regard to the steam 
turbine, with which his own name is so closely 
connected. He then made a plea for the fuller 
recognition of the value of advanced training for 
engineers and also for a wider basis of general 
education. The large number of students, some 
30 per cent., who fail to graduate causes serious 
thought for their future and raises the question of 
some recognition of a lower grade than the diploma, 
but it was the necessity for enabling specially gifted 
students to continue their studies and research 
that he specially emphasised. In closing, he called 
for continued progress towards building up a life 
of surpassing beauty, even among all the wretched- 
ness of the world. Such a transformation will take 
time—and yet more time ; but Stodola states that 
it is advancing steadily, expressing the belief that 
such is the true natural law of the spirit. 

It is worthy of note, in view of the spirit of 
questioning and doubt which is now so widespread, 
that the second chapter is an extension of an address 
given in 1926 to the mechanical engineer candidates 
at the college. The title ““ The Glory of Technical 
Achievement, and its Shadows,” at once arrests 
attention. There will be no question that the 
material advance of the human race from the state 
of the brute creation to the present heights of 
civilisation is due to the developments of tech- 
nology, from the first primitive tool. The future 
holds out prospects of still further achievements, 
in which the engineer is called upon to co-operate. 
Alongside this picture of advance and possibilities 
there is that of unemployment. Mechanisation, 
belt assembly and so on, lead to displacement of 
labour, as exemplified in the spinning mill and 
especially in the flour mill. Stodola contends that 
the defects in the present industrial civilisation are 
not due to the discoveries of science, but to the 
fundamental greed of mankind, the power of which 
over human fate is still unbroken. 

It may be felt that an engineer should concentrate 
on purely engineering matters, but Stodola protests 
strongly against this. One may be tempted to 
thrust aside certain lines of thought, regarding them 
as ideals or dreams, but it is just in such connection 
that the training and mind of the engineer may be 
of special value. In many cases, the great cause of 
worry to those who have to make laws, when faced 
with new proposals, is that they have never had an 
opportunity to transmute purely intellectual con- 
ceptions into concrete facts. The engineer knows 
well the risk of unsound construction, but he equally 
knows how it has been possible to bring to full 
utility, schemes which at first sight looked like idle 
dreams. The introduction of the spirit of the 
engineer into law-making might well astonish the 
world with the realisation that much could be 
jachieved which had formerly appeared simply 
| Utopian. The position is presented of a conflict 
| between capital and labour, with the engineer 
standing between, striving to bring order and 
harmony. Stodola discusses various features of the 











Gedanken zu einer Weltanschauung vom Standpunkte des | situation, with the present arrested development 


Ingenieurs. By Proressor Dr. A. Stopota. Berlin : 


Julius Springer. [Price 4-59 marks.) 
Tue retirement of Professor Stodola, after thirty- 


seven years, from the Technical College at Zurich in | 


July, 1929, marked the close of a long association 
with successive groups of students, to whom he gave 
words of advice on 
direct technical import. Now, “in the evening of 
life,” he says that thoughts and memories of the 
past go through the mind and there is the desire 
to communicate them to others before the shadows 
close completely in. He who takes thought as he 
goes through life gradually attains a clear view of 
the great latent desires of the spirit, which stir 
one more deeply than the whole burden of former 
tasks. It is the general view of life in this sense 
which is meant by “ Weltanschauung,” the subject 
on which Professor Stodola has expressed his 
opinions in this work. 

The opening chapter is, very appropriately, the 


matters other than those of | 


| with, 


| of socialism. 

A comparison is made between the position of the 
engineer and that of those engaged in pure science, 
a most interesting and instructive review being given 
of the present state of knowledge and thought in 
| regard to relativity, physics, and biology. Professor 
| Stodola acknowledges his indebtedness to colleagues 
jand others in preparing these sections, with their 
| many references to other publications, among those 
who thus assisted being Einstein. The discussion 
of relativity, including the development of the 
Lorentz transformation equations and the revised 
conception of gravity and of the continuum, with 
| Weyl’s geometry, is dealt with in a fairly simple 
|} manner, use being made only of such mathematics 

as an engineer may be expected to be acquainted 
The engineer will appreciate the warning 


| against attempting to visualise the conceptions of 


variations in time and lengths which have to be 
introduced to conform to the basic conception of 


farewell address which he gave on leaving office at | the constancy of the velocity of light, and above 
the Technical College, in which was first sketched | 
the development of steam-engine practice during | 

' 


* See “ Wind Structure near the Ground and its Relation 
to Temperature Gradient.” By G. 8. P. Heywoop, 
B.Sc. Quarterly Journal, Roy. Met. Soc., Oct., 1931. 








all the statement of what is meant by “ under- 
standing” relativity. Still under the title of 
“The Triumph of the Intellect and its Limits,” 
Stodola discusses the quantum theory and wave 


| mechanics, with the conception of the electron as 





being alike both to a particle or corpuscle and to 
a wavelet. The outstanding point is that the old 
certainties and dogmatism have had to be aban- 
doned with the growth of the idea of “‘ probability,” 
and the use of statistics instead of matter. Many 
workers in pure science recognise that with all the 
discoveries there is no closer approach to an explana- 
tion of the powers of nature, and that the so-called 
laws are the expression of, and not the explanation 
of, observed facts. 

The same conclusion that technology loses nothing 
by comparison with physics is arrived at by Stodola 
when he considers the progress of biology. Reference 
is made to the “ pure line’ with its limitation of 
development by selection, Mendel’s theory of 
heredity, Morgan’s experiments with the Drosophila 
fly, Lamarckism and Tower’s experiments with the 
Colorado beetle, and finally to the riddle of life 
itself, and the growth of additional parts, such as 
an extra tail, by transplanting a nerve! In spite 
of the extraordinary insight into organic matter 
which is obtained by means of modern biology, 
Stodola concludes that the engineer can bid farewell 
to his contemplation of this branch of knowledge 
without envy, since it is still further removed than 
that of physics from being able to give an answer 
to the final mysteries. 

In the final chapter, these various branches of 
learning are briefly re-surveyed with the further 
question of the freedom of the will, and Stodola states 
his final proud claim that man is not bound to give 
way to the pressure of transitory expressions of 
natural laws (including those of biology). There is 
the possibility of the development of spiritual life, 
in which art and music play a large part. The book 
is mainly addressed to engineers, who will find in it 
much which will probably be new to them, but its 
main interest is in the outlook which it presents on 
the purpose and possibilities of life. 


A Text-Book for Technical Students. By 
(Cantab), A.M.1.Mech.E., A.M.L.A.E. 
[Price 


Mathematics 
B. B. Low, M.A. 
London: Longmans, Green and Company. 
12s. 6d. net.) 

A veERY wide field is covered by this text-book of 

Mr. Low, who is Lecturer in Mechanical Engineer- 

ing at the Military College of Science, Woolwich. 

The subject matter ranges from simple up to 

differential equations. There are sections on trigo- 

nometry, and on co-ordinate geometry, both plane 
and solid. These are followed by a long section 
devoted to the differential and integral calculus, 
and included in the text are chapters on the calculus 
of finite differences and on harmonic analysis. 
The extent of ground covered adds to the value of 
the book as a work of reference, but the needs of 
the student are met by the numerous examples for 
practice appended to the end of each chapter. On 
the whole, the author has followed the orthodox 
lines of discussion. We have often thought, 
however, that a somewhat wide departure from 
these might be justified in the case of the engineer 
who requires mathematics as a tool and not as a 
study in itself and for itself. Mechanical and 
geometric intuition, anathema as they are to the 
pure mathematician of to-day, have to be exercised 
daily by the engineer, and in such mathematical 
problems as are likely to confront him in his 
practice, they will never lead him astray. This 
being so, it seems to us an open question whether 
the approach to the calculus should not, in his case, 
be made through the concept of differentials of 
different orders, and indeed, whether a study of 
the calculus of finite differences might not be made 

a prelude to the infinitesimal calculus. The student 

would, at any rate, get in this way some idea of the 

utility of evaluating rates of change. However, this 
is a matter on which the experience of teachers 
must prove the truest guide, and that they so unani- 

mously adhere to the more orthodox methods is a 

fact not to be ignored. 

The earlier chapters of Mr. Low’s text-book 
include a particularly good chapter on equations, 
graphs being used which bring home very clearly 
to the student the nature of a root, and how it is 
that imaginary roots come into being. The 
discussion includes the algebraic solution of cubic 
equations. For Newton’s method of finding 





numerical solutions of these, and of transcendental 
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equations, the reader is referred to a later page 
in the section devoted to the differential calculus. 
Possibly more space is devoted to the rare case of 
integral roots than their importance justifies. 
Algebraic equations which can readily be factorised 
are, unfortunately, the exception rather than the 
rule in all physical and engineering problems, 
though the usual run of text-books and examination 
papers might well convey a contrary idea. We 
suggest that the list of standard integrals might 
be added to. In any future edition of the book we 
would suggest that more space might be devoted to 
the theory of projection, which is becoming of in- 
creasing practical importance in connection with 
photographic surveys. That ranges of points in per- 
spective have identical cross-ratios, isa principle con- 
stantly required in the reduction of photographs to 
maps. It would also improve an excellent book if the 
treatment of vectors were extended to include vector 
multiplication. The whole of the formule of spherical 
trigonometry are, in fact, implicit in the relations 
e@= j= P= — 1 and ij = k; whilst fi = — k, 
and so on. ‘lhe growing practical importance of 


hydrodynamic theory might also receive recognition 


by extending the section on differential equations. 
With respect to these, and, indeed, to integration 
generally, we think most students would welcome 


|a statement of the fact that the solution is essen- 
| tially a matter of guess work. He will thus feel less 
crushed by the apparent ease with which the text- 
book writer seems to light at once upon the substi- 
| tutions required. 

The publisher’s work, as well as that of the 
author, has been well done. The diagrams are 
numerous, well drawn and well selected, and will 
greatly assist the student in his comprehension of 
the text. 


BUCKET DREDGER EXCAVATOR. 


Tue firm of Messrs. Frederick Parker, Limited, 
Catherine-street, Leicester, is well known in connection 
with quarrying, gravel-handling and similar plant, and 
it is therefore probable that considerable interest will 
be taken in a new continuous excavator of the 
bucket dredger type which they have recently put 
on the market. This machine has been designed 
more particularly for gravel pits and work of the same 
type, and the object of the makers has been to produce 
|an excavator which, while being exceptionally low in 
| first and running costs, should be sufficiently robust to 
| stand up to relatively heavy duty. The cost of winning 
sand, gravel or similar substances is stated to work out 
(at about 2d. per cubic yard in normal circumstances, 
this figure including all overhead charges. The 


| machine, which is illustrated in Figs. | and 2 on this 








page, will dig in either the upward or downward 
direction, and will also operate with the bucket arm 
horizontal for removing overburden. In addition, it 
can be fitted with a screen, so that digging and screen- 
ing are performed in one operation. The general 
principle of the machine will be clear from the figures. 
The chain carrying the buckets moves round a lattice 
steel jib, and the cut is taken on the underside by 
the returning buckets. The machine is carried on 
rails parallel to the face of the pit, and is driven slowly 
backwards and forwards along the track to give a 
series of wide, thin cuts. When the maximum cutting 
depth is reached, the rails are moved about 4 ft. away 
from, or towards, the working face, depending on 
whether the machine is operating above or below the 
face, and a new series of cuts is then commenced. 

Turning now to the construction of the machine, 
the main frame and undercarriage are built up from 
heavy steel channels and angles which are bolted, 
riveted, and welded together. The chain track consists 
of three elements, a fixed portion in the form of an 
ordinary elevator, the jib, and a short intermediate 
piece. The latter is pivoted to the base of the elevator 
at the inner end, and to the jib at the outer end. The 
three parts are made from steel sections riveted and 
welded together, and are cross braced where required. 
It will be clear that when working from either the top 
or bottom of the pit, or with the jib horizontal for 
removing overburden, the two joints in the track enable 
the jib to be moved away from, or towards, the working 
face while remaining parallel with it, so that the depth 
of cut can be regulated at any time. The jib is built 
up in sections, so that the length can be readily altered, 
and additional knuckle joints introduced if required. 
The latter provision enables the dredger to be readily 
adapted to special circumstances, such as excavating 
horizontal strata below the working face when the 
machine is at the top of the pit. The bucket chain 
is of steel, with high-carbon or manganese steel bushes 
and pins, the latter being easily renewable. The buckets 
are of pressed steel, and are riveted to every fourth 
link. The links have renewable steel wearing pads 
which run on the chain guides, and three reversible 
forged-steel teeth are fitted on the cutting edge of each 
bucket. 

The power unit is an 8 h.p. Petter airless-injection 
engine, of the type described in ENGrneErrne, vol. 
exxxii, page 34 (1931), or other approved make. The 
engine is coupled to the main shaft through a Gabroil 
pinion engaging with a machine-cut spur wheel, and the 
bucket-chain, jib-hoist, and traversing motions are all 
taken from the main shaft. Dealing with the bucket- 
chain drive first, there is a clutch on the main shaft 
engaging a pulley from which the drive is taken by belt 
to an overhead countershaft, and thence by cast semi- 
steel reduction gears to the driving axle at the top of 
the bucket elevator. The belt acts as a safety device 
in the event of jambing, and is protected from the 
weather by a sheet-steel casing. The driving axle is 
3 in. in diameter, and runs in bronze bearings. It 
carries two hexagonal sprocket wheels engaging with 
the chain, each sprocket being provided with reversible 
and easily-renewable cast steel teeth. Large diameter 
rollers for guiding the chain are fitted at the outer end 
of the jib, and at each of the two joints in the track. 
These rollers run on steel shafts 2 in. in diameter. A 
tensioning device of the screw type is provided for chain 
adjustment, the nuts on the adjusting screws being of 
brass. 

A slow-speed countershaft, driven by a roller chain 
from the main shaft, carries the gears for the jib-hoist 
and traversing motions. When the machine is required 
only for working from the top of the pit face, as shown 
in Fig. 1, the wire ropes for the jib-hoist are passed over 
the top of the supporting arm, whence they are 
carried down over double-purchase blocks on the end of 
the jib, and then back over pulleys on the top of the arm 
and above the chain driving axle to the winding drum. 
When employed for removing overburden, a second 
pair of ropes is brought into use, the ropes being 
connected to the knuckle joint. In Fig. 2, the jib is 
shown held up for travelling by means of temporary 
cable links to the top of the supporting arm, the normal 
jib hoist cables having been detached. A reverse gear 
is provided on the drums, either forward or reverse 
motions being engaged by dog clutches controlled by 
a single lever. As already mentioned, the traversing 
gear is driven from the same countershaft as the jib- 
hoist, the drive being transmitted to one of the axles 
through a clutch and gearing. A reverse is provided, 
engaged by the same lever. The track wheels are 
mounted on roller bearings and are arranged for a 
4-ft. gauge. Tecalemit lubrication is fitted throughout. 
A hopper, built up from steel plate, is provided for 
receiving the excavated material. The hopper is fitted 
with a door at the bottom, controlled by a weighted 
lever which holds the door in either the closed or open 





position. The hopper is designed to discharge into 
a dump wagon of | cub. yard capacity. The wagon, 
whilst being filled, is moved with the machine 
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by a hinged projecting lever provided with cushioning 
gear. The cabin is built up of steel angles and plate 
and completely encloses the engine and controls. The 
windows are steel framed and the operating platform 
is of chequered steel plate. A tenk, filled with scrap- 
iron or other heavy material, forms the balance weight. 
The tank is mounted on slides, and its position can be 
varied by means of a handwheel working a nut and 
screw motion. Only three levers are required to 
control the machine; these operate respectively the 
chain drive, the jib hoist and the traverse. The 
excavator is capable of excavating from 25 cub. yards 
to 30 cub. yards of material per hour, and can work up 
to a height or depth of 20 ft. The travelling speed is 
approximately 10 ft. per minute. In addition to the 
machine described, larger capacity excavators are 
made, 


ASSOCIATION OF TECHNICAL 
INSTITUTIONS 


Tue summer meeting of the Association of Technical 
Institutions was held at Cambridge from Thursday, 
June 23, to Saturday, June 25, under the presidency of 
Sir John Dewrance. 


Tue Equrement or Tecunicat CoLieces. 

At a meeting held on Friday morning at the Cam- 
bridgeshire Technical School a paper on “ The Equip- 
ping of Modern Technical Colleges "’ was read by Mr- 
G. A. Robinson, who said that the planning of a building 
for a modern technical college depended on the amount 
of funds available, the nature of the site, and the layout 
of the rooms and laboratories to the best advantage, 
according to the type of tuition to be given. A better 
understanding between the promoters and designers 
of laboratory buildings in the matter of fittings, furnish- 
ings, and supply services was required, and in spite of 
the diverse needs of the various types of institute, 
certain basic requirements must be met. Architects 
and someone conversant with plant and equipment 
must co-operate closely, and the promoters must know 
exactly what they ultimately wished to do in the 
laboratories. In the case of large county authorities, 
it was now becoming the practice to employ a technical 
organiser on the educational administrative staffs, and 
in the case of the smaller authorities it was suggested 
that the first principal should be employed in an 
advisory capacity before the new building was finished. 
If that were not possible, the services of a firm of con- 
sulting engineers who specialised in the equipping of 
technical laboratories should be secured. In the past, 
heavy expense had often been incurred owing to the 
principal having to undo work that had recently been 
done or to the building having been finished with little 
or no consideration of the plant and equipment that was 
to be installed. 

At the South East London Technical Institute, of 
which the author was now principal, his duties had 
begun in an advisory capacity twelve months before 
any apparatus was installed. During that period plant 
was being built by the various manufacturers, and 
was thus ready to be moved into the premises as these 
were vacated by the building contractors. The college 
was opened within six months of the arrival of the first 
equipment. The street floor was entirely devoted to 
laboratories and workshops, so that no heavy plant had 
to be carried upstairs. In the applied mechanics 
laboratory each bench was fitted with two inclined 
planes, so that simple experiments in statics could be 
carried out. Practically all the dynamic experiments 
were motor-driven. In the light materials laboratory 
no less than nine machines were installed. The elec- 
trical laboratories were completely equipped with 
direct and alternating current, and each experimental 
set had its own meters on a self-contained panel. In 
addition, there was a central switchboard from which 
the other laboratories were supplied, while in the 
G.P.O. Engineering Department special sets of 40-volt 
and 20-volt direct-current plugs were installed. The 
machine tool shop contained 47 machine tools, which 
were controlled from pushes fitted at intervals, so that 
all the machines could be stopped from one push. 
Five grinding machines were housed in a separate 
bay. 

The heat engines laboratory was probably the 
finest in London, judged from the internal combustion 
engine point of view. The six engines were fitted with 
various types of brakes and indicating gear. The single 





enable the soundness of the unit to be rapidly and 
economically determined before it leaves the shops. | 


rn 


of electrical short-circuit tests show that the maxi- 
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shops, as these were cold and caused dust, besides being 
a source of damage to the tools, if dropped. 


SeLection oF Recrvurrs ror COMMERCE. 

A paper entitled “ Suggestions for the More Effective 
Selection and Training of Older Recruits for Commerce ” 
was then read by Mr. H. L. Marsden, who said that no 
part of the plans which were now being formulated in 
the interests of commerce could have more far reaching 
and beneficial results than the evolution of more 
effective selection and training of the youths who were 
later to bear responsible parts in our home and foreign 
trade. It might be thought that for such a supremely 
important purpose all concerned would co-operate 
with a degree of care at least equal to that with which 
the professions admitted candidates, but the plain 
truth was that much of the recruitment for commerce 
was haphazard. For certain types of commercial 
employment there was still some justification for 
taking boys direct from the elementary schools, but 
with the development of secondary and central schools, 
the age of recruitment had been advanced to about 
sixteen, and Chambers of Commerce had passed 
resolutions urging their members not to engage anyone 
below that age. There was also an increasing tendency 
to wait still longer. 

The qualifications of these older recruits could be 
considered under the headings of personal and instruc- 
tional, and the right type could only be chosen by the 
right type of selector. Selection must also be direct, 
and must be made by those who understood for what 
particular work the candidate was being selected and 
by those who were able to decide whether he possessed 
the required qualities. In other words, the co-opera- 
tion of the schoolmaster and the employer was needed 
with the parents and the youths themselves as third 
parties. Generally, recruits selected in this way would 
be absorbed in the larger business houses, and while 
it was not suggested that such firms should keep 
reserves of staff, it might be possible to induce them, 
through the Chambers of Commerce, to promise 
suitable employment and to redeem their promises 
twelve months or two years after the satisfactory com- 
pletion of a course of training in an agreed curriculum. 

Such a scheme would offer the employer a means of 
assuring himself of a supply of recruits selected for 
their personal qualities and general education, and 
trained in accordance with a curriculum in which he 
had concurred. It offered the educationist a means of 
encouraging some of the best students to regard com- 
merce as a wide field for high service and personal 
success, besides relieving the parent of the heavy risk 
he at present incurred. Carefully developed it might 
become the means of providing commerce with recog- 
nised ways of qualification approaching those for such 
careers as law and medicine, and would prevent 
recruitment to commerce from being the haphazard 
business it now was. 

In the afternoon a visit was paid to Wretham Hall, 
Norfolk, where they were entertained by the President. 








IMPULSE TESTING MACHINE FOR 
CIRCUIT-BREAKER TANKS. 


As recently pointed out by Mr. H. Trencham in 
ENGINEERING,* to determine the rupturing capacity 
of a circuit-breaker, even approximately, it is neces- 
sary to make sufficient tests to enable a field of possible 
performance to be mapped out. To do this electrically 
is expensive; in fact, 25 per cent. of the cost of a 
“‘guaranteed"’ breaker may be due to such testing. As, 
however, the effect of rupturing the circuit is to impose 
mechanical stresses on the equipment, and especially 


on the tank in which the contacts are enclosed, it is 





supported by a girder frame, on which the lifting and 
other mechanism required for the operation of the 
machine are carried. The base is supported on a 
gallery over a pit, in which tanks can be tested to 
destruction, though for routine operations with the 
machine they are brought into position by a travelling 
platform, which is clearly visible in Fig. 2. As shown 
in Fig. 1 an impulse cylinder slides freely in 
the base of the machine, and is supported on two 
plungers, which, in turn, rest on steel springs. This 
cylinder is fitted with a piston, which is surmounted 
by a renewable steel cap, the latter being visible 
between the two pedestals in Fig. 3, while its lower end 
is connected through an adaptor to the tank under 
test. 

To carry out a test, the tank is first coupled up to 
the cylinder and then filled through a stop valve, 
meter and non-return valve. This stop valve is 
opened by a solenoid, which is energised by closing 
a switch on the left-hand pedestal. At the same 
time, a weight, which can be seen in Fig. 1, is 
lifted to a predetermined height by raising the cross- 
head visible in the same illustration. This cross- 
head slides in the guides, and is connected to a 
wire rope, the other end of which is wound round 
a drum, the latter being operated through a worm 
and worm wheel by the handwheel near the foot of 
the pedestal on the right of the machine. The cross- 
head contains a pair of spring-controlled scissor jaws 
which engage with a grooved pin on the top of the 
weight, so that the two ascend together when the 
handle is turned. 

When the tank is filled, the admission of more water 
causes the piston in the impulse cylinder to lift gradually, 
until its steel cap comes into contact with the firing 
lever, which can be seen in Figs. 1 and 3. This lever 
is held in position over the cylinder by a catch, which is 
released when contact takes place between it and the cap. 
The lever then swings outwards and closes the circuit 
of a coil in the crosshead, with the result that the 
scissor jaws are opened against their retaining spring 
and the weight is allowed to drop. At the same time, 
the circuit of the pressure-recording apparatus is 
closed, and that of the supply valve opened, so that 
the admission valve shuts. When the weight strikes 
the steel cap it drives the piston down into the cylinder, 
with the result that a hydraulic blow is given to the 
contents of the tank and thence to its walls. Though 
this blow is theoretically instantaneous, actually it 
is of wave form, owing to the elasticity of the tank, 
and its value depends on whether a 100 lb., 300 Ib., 
or 500-lb. weight has been used and on the height from 
which this has been allowed to fall. The test, of 
course, also proves the tightness of the joint between 
the tank and its top plate. To prevent any rebound, 
the weight is provided with two grooves, which allow 
it to pass over spring catch blocks, which are visible 
a little way above the piston in Fig. 1. These catch 
blocks are spring loaded, and can be withdrawn to 
permit the weight to be raised. They are also inter- 
locked with the release mechanism, so that the weight 
cannot be dropped unless they are in position. Their 
height can be adjusted by worm-driven mechanism, 
which is operated by the two hand wheels placed 
halfway up the columns. It may be added that the 
guides are split, so that the lower half can be taken 
away to allow the weights to be altered. To pick up 
the weight again, the crosshead is lowered over the 
pin, so that the spring-loaded jaws engage with tho 
groove in the latter. 

In addition to the machine we have just described, 
Messrs. Ferguson, Pailin have also installed equip- 
ment, for carrying out routine static hydraulic tests. 
These are effected by filling the tanks with water 
until the internal pressure exceeds the value recorded 





possible to devise a cheaper alternative, which will 


This alternative consists in filling the tank with water | 


and subjecting the liquid mass to a hydraulic impulse, | 


thus causing the internal pressure to rise rapidly, and 
to be followed by a series of oscillations of decreasing 
amplitude. The conditions that arise when a breaker 


| 
opens under short circuit are thus closely simulated. | 
| 


A machine for carrying out tests in this way has | 
recently been installed in the works of Messrs. Fer- 


up to 2,000 lb. per square inch, though thousands | 





steam engine was supplied from an automatically 
controlled gas-fired boiler, while the exhausts from the 
five internal combustion engines and from a waste | 
heat calorimeter were discharged into two pipes, which 
matched the rain-water pipes. The steam engine 
exhaust was taken up a pipe behind the main chimney 
stack, which was enclosed in brickwork. The wood- | « 
making machinery shop contained 
with push button controls. The 


building science | 


laboratory was equipped with fixed benches with | 
galvanised containers for storing sand, cement and | 
aggregates, 


Concrete floors were not used in the} 





mum 
with rupturing capacities up to 900,000 kv.-a. does not | 
exceed 300 lb. per square inch. 
this machine appears in Fig. 2, on page 14, while its| 
construction will be gathered from the elevation repro- 


10 power tools | of two heavy pedestals, about 3 ft. 6 in. high, 
erected on a steel base, while to their inner faces two | 


pressure recorded in the tanks of bountiens | 


A general view of | 





As will be seen, it consists essentially 


which are 


luced in Fig. 1. 


12-ft. guides are attached. These guides are also 


* See ENGINEERING, vol. cxxxiii, page 224 (1932). 


under short-circuit conditions. To do this, water is 


|drawn from an accumulator outside the building 


through control valves on the stanchions of the im- 
pulse test gallery to the breakers under test. The 
necessary pressure is obtained from a plunger pump, 
while the tanks are filled and emptied by a reversible 
unit of the rotary pattern. 


New York Meetine 1x Honour or Mr. F. J. 
SpPRAGUE.—A meeting to celebrate the 75th birthday of 


guson, Pailin, Limited, Higher Openshaw, Manchester, Mr. Frank Julian Sprague will be held in the Engineering 
and has been constructed to generate impulse pressures | Societies’ Auditorium, New York, on July 25 next. 


Mr. Sprague, who is referred to in the United States as 
the “father of electric traction,’’ was born at Milford, 
Connecticut, on July 25, 1857, and is well known for 
his work in the realm of electrical engineering. Addresses 
entitled “‘An Engineer's Contribution to the World's 
Welfare,” by Dr. J. H. Finley; ‘“‘ An Engineer's Con- 
tribution to Transportation,” by Mr. F. Hedley; and 
“Frank J. Sprague—A Tribute,” by Rear-Admiral 
S. S. Robinson, U.S.N. (ret.), will be delivered at the 
above-mentioned meeting, and Mr. Sprague will respond. 
The meeting has been organised by a comprehensive 


committee of United States engineers under the 
Chairmanship of Mr. Gand Dunn. The secretary is 
Mr. C. T. Hutchinson, 52, William-street, New York 


City. 
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LABOUR NOTES. 


DEaLiNG with the political side of the Labour Move- 
ment, at last week’s meeting at Southport, of the 
National Committee of the Amalgamated Engineering 
Union, Mr. Hutchinson, the president, maintained that 
the trade unions must be in control of the Labour Party. 
The basis of the Labour Party’s strength and success, 
had been, he said, its close contact with the organised 
working-class movement. The basis of its weakness 
and failure had been its drifting away from that foun- 
dation, to cultivate an unstable, unreliable, middle- 
class vote. He wanted the Labour Party to realise 
that a revival could come only through it making itself 
more, and not less, a trade union party. 


The National Committee, with one dissentient, passed 
the following resolution : “‘ This conference requests the 
Executive to notify the Engineering Employers’ Fede- 
ration, in view of our huge unemployed numbers, that 
we desire to open negotiations with them for the purpose 
of discussing ways and means of elimineting, as far as 
possible, overtime in federated shops.” In the course 
of the discussion on it, Mr. Hutchinson, the president, 
said that local authorities were as big sinners in crying 
out for delivery as any private firm. 





That was, in his opinion, where they needed to start 
in their efforts to get overtime abolished. They must 
persuade town and urban councils when ordering 
machinery to allow the work to be done during normal 
working hours. Mr. 8S. Ratcliffe, a Manchester repre- 
sentative, said that if they penalised the well-organised 
shops where overtime was reduced to a minimum, they 
would drive the work to shops where there was no safe- 
guard against working any number of hours. The 
solution of the overtime problem was largely in the 
hands of the members themselves. 


Another resolution adopted by the National Com- 
mittee called for a conference of all the trade unions of 
the engineering industry to consider the question of 
opening up negotiations with the Engineering and Allied 
Employers’ National Federation, for a 40-hour work- 
ing week without reduction of wages. A London 
resolution calling for the Union’s withdrawal of its 
consent to the provisions for avoiding disputes was, 
however, heavily defeated. Under the provisions for 
avoiding disputes, local differences on which there is 
failure to agree are automatically referred for further 
consideration to a central conference, and until there 
is failure to agree there, no stoppage of work by either 
side is permissible. During the discussion on the London 
proposal, Mr. Gilkes, a Nottingham delegate, pointed 
out the danger of scrapping what he regarded as valu- 
able negotiating machinery. If they terminated the 
procedure, they would be left without any safeguards. 
Mr. Hutchinson said that a valuable feature of the 
procedure was that wages could not be altered by the 
employers in any locality without the question coming 
up for discussion from a national point of view. The 
resolution to withdraw was defeated by 32 votes to 7. 


The Executive Council were authorised by another 
resolution to make application to the employers for 
an advance of wages for all engineers in the event of 
an increase taking place in the cost of living. 


In Parliamentary papers issued last week, Sir H.- 
Betterton, the Minister of Labour, stated that during 
the past thirteen financial years the aggregate expen- 
diture of the unemployment fund, including benefit, 
administration, interest, &c., amounted to 702,822,000. 
Poor Law relief in money or kind to able-bodied persons 
and their dependants during the last twelve years 
amounted to 89,141,000/. 


The Berlin correspondent of the Times states that 
the number of unemployed in Germany decreased in the 
first fortnight of June, when the demand for labour is 
usually at its greatest, by 14,000 to 5,569,000. The 
decrease from the highest figure of the winter is 560,000. 
as compared with one of 990,000 by this time last year, 
when the total number of unemployed was also smaller. 


Writing in the report for 1931 of the Chief Inspector 
of Factories, Dr. John C. Bridge, the Senior Medical 
Inspector, says: ‘‘ Industry and industrial illness are 
so closely connected in the public mind that there is a 
tendency to lose sight, on the one side, of the sickness 
rates common to the non-industrial as well as to the 
industrial population and, on the other, the beneficial 
effects of manual work on mind and body. It is true 





the pleasure of the craftsman is being crushed by the 
steady increase in mechanised processes, the result of 
which is seen in the tendency to rise of sickness rates for 
“nervous disabilities ’"—for want of a better name. 
Repetition processes undoubtedly create a weariness 
not expressed in physical terms, but in a desire by the 
worker for temporary relief from the enforced boredom 
of occupation in which the mind is left partially or 
entirely unoccupied. This fact must be recognised for 
the understanding of sickness records and absenteeism 
in the industrial population. Vastly more days are 
lost from vague, ill-defined, but no doubt very real, 
disability due to ennui than from all the recognised 
industrial diseases together. How this state of affairs 
is to be controlled is a pressing problem of industrial 
health at this time.” 


Dr. Bridge believes that more interest in processes 
that are themselves dull must be created. ‘“ Selection 
of workers is,” he says, “in this problem of only 
limited value. There are more dull tasks than people 
suitable for them. Industrial management may solve 
the difficulty. Piece for time rates, a system of promo- 
tion on efficiency, bonuses of holidays for unbroken 
time-keeping, rest periods with a change of posture and 
attention are but a few suggestions in a problem which 
is growing. The uninterested worker is an industrial 
— Interest in work leads to industrial good 

ealth.” 





An editorial note in The Record, the official organ of 
the Transport and General Workers’ Union, states that 
in accordance with the scheme of amalgamation with 
the Workers’ Union, the Metal, Engineering and Chemi- 
cal Group has now been established, and the General 
Workers’ Group has been reorganised to embrace all 
trades outside those covered by the new group. The 
workers in the industries covered by these groups have 
now, it is pointed out, the machinery to deal with their 
trade problems in an efficient manner, and it is to be 
hoped that they “ will grapple with the tasks that lie 
ahead with the same energy and enthusiasm as is shown 
by the members of other groups.” In the course of a 
message to the branches of the two groups, the general 
secretary calls attention to the important role which 
the industries catered for by the groups, play in the 
economic life of the country, and emphasises the need 
to develop the organisations on such lines as will enable 
the membership to “command a position which will 
bear a true relation to the value of the work they do.” 
The groups represent, Mr. Bevin says, “ the producing 
side, and in spite of the depression and financial 
troubles, this side is bound to grow. . . The depression 
cannot last for ever. Sooner or later, a turn of the tide 
is bound to come, and we want to be ready to take 
full advantage of any upward tendency as soon as the 
opportunity presents itself.” 


Mr. Bevin alludes to the matter at greater length 
elsewhere in The Record. In catering for dock, commer- 
cial and passenger road transport workers, general 
workers, and the transport services generally, the 
Transport and General Workers’ Union has, he says, 
“been most effective and successful.” ‘“ In spite of the 
depression,” he continues “‘ we have held on to the con- 
ditions of labour and to the wages standards in these 
industries with probably greater success than has 
obtained in any other industry in the country. This 
has been due to the consolidation of the Groups, and 
to our ability to concentrate on their problems. The 
Metal, Engineering and Chemical Group and the 
General Workers’ Group represent in this union, the 
great productive industries, and there is an unlimited 
field for development. There are literally millions of 
unorganised men and women unattached to any 
union. Industries of all kinds are springing up under 
an intensified form of production, where men and 
women, in many cases, are working under wretched 
conditions.” 





“* We are, at the moment,” Mr. Bevin goes on to say, 
“taking a survey of the partially organised trades 
with a view to their complete organisation. We have 
no intention of poaching or of attacking other unions, 
but seek to get as efficient an organisation of work- 
people on the productive side as has been established on 
the transport side. It is possible for this organisation, 
without a change of machinery, to handle at least 
another million members, and to provide for them 
good financial benefits, and, by an expansion of our 
departments, efficient service.” 





Mr. Bevin is confident that, given the same kind of 
grouping of the partially organised trades as exists of 
the completely organised trades, “ much good work 
could be accomplished, especially in these days of 
rationalisation and changes in organisation on the other 





organisation and recognition if the workpeople make 
up their minds that an organisation shall be established 
and run on sound lines. . . . No one feels more sorry 
than we do about the plight of some of the older 
organisations and we would not utter a word by way of 
attack ; but the circumstances under which they were 
established no longer exist. In addition, to attempt to 
carry financial liabilities during a period of violent 
world depression, such as that through which we are 
passing, imposes an almost impossible task. It is quite 
clear that the functions of the trade unions are trade 
protection ; fighting to compel the State to deal with 
social problems for the protection of the workpeople ; 
struggling to obtain, not only good wages but good 
housing conditions, educational facilities and social 
services; and bringing such pressure to bear as will 
make for changes in the control of industry that will 
make the ultimate aim of industry service and not 
profit. These place the greatest task before us, while 
the benefit side is, of course, of vital importance.” 





The financial report of the Amalgamated Engineering 
Union for 1931 states that the general fund decreased 
from 172,8131. 18s. 3d. to 96,0051. 12s. 74d., and the 
superannuation reserve fund from 1,661,465l. 14s. 7d. 
to 1,600,366. 0s. ld. The general fund, it is pointed 
out, “includes the accredited balances of the con- 
tingent, auxiliary, and benevolent funds.” The 
decrease in the superannuation fund is due to the 
revision of rules in Jan , 1931, which made the 
fund responsible for part of the expenditure on super- 
annuation benefit. As the cost of financing three 
parliamen candidates at the General Election had 
to be borne by the Union, the political fund dropped 
from 10,5211, 12s. 4d. to 7,8451. 3s. 74d. The total 
expenditure on benefits was 741,018. lls. 2d., an 
increase of 75,7981. 0s. 8}d. These figures represent 
only benefits paid out of the Union’s funds and take no 
account of payments by the Union on behalf of State 
health and unemployment benefits. The average cost 
per member for management was 13s. 2}d. in 1931 and 
13s. . in 1930. Arrears of contributions increased 
from 69,1031. 6s. 11d. to 86,6331. 8. 94d. 





A writer in Man and Metal, the journal of the Iron 
and Steel Trades Confederation, regards it as peculiar 
that during the past few years more disputes have arisen 
in the sheet metal trade over the question of substance 
than he can recall in previous years. “ The point at 
issue has been,” he says, “ the sufficiency of the weight 
of the bar per foot to produce the specified gauge. 
Due, undoubtedly, to the, unfortunately, acute depres- 
sion, and keenness of competition, a tendency developed 
to work the gauges at the extreme minimum weights ; 
in consequence, it was discovered that sheets were 
produced at weights lighter than required for the 
specified gauge. No serious difficulty, however, was 
experienced in righting the matter. ... The main 
object of this brief article is to impress upon the sheet 
workers the importance of satisfying themselves that 
the substance of the material supplied to the mills is 
sufficiently heavy to produce the gauge required.” 


The importance of the point will be realised, the 
writer suggests, when it is remembered that in the case 
of some gauges there may be a difference of between 
4s. 6d. and 5s. per ton. ‘“* The Agreement,’’ he says, 
“clearly specifies the minimum weight, and the means 
of testing are simple, providing there.are facilities at 
the disposal of the workpeople to check the weight of 
sheets and bars. As the employers in this matter are 
claiming no more than they are entitled to under the 
Trade Agreement, the workpeople should see that lack 
of vigilance is not the cause of them getting less than 
what their Agreement provides.” 


The second ballot of the operatives in the manufac- 
turing section of the cotton industry resulted as 
follows :—For strike action, 78,437 votes—percentage 
48-4; for negotiations, 61,742 votes—percentage 38:1 ; 
not returned or spoiled papers, 21,760—percentage 
13-5. The Central Board of the Northern Counties 
Textile Trades Federation considered the situation at 
a meeting in Manchester on Monday, and passed the 
following resolution :—** In view of the figures disclosed 
by the ballot vote, this Central Board finds itself unable 
to enter into negotiations while the conditions laid dowu 
by the employers’ association remain. These condi- 
tions create a difficulty which should be removed. A 
better atmosphere should be created in order to dispel 
the chaos now existing in the industry.” After the 
meeting, an official stated that unless the employers 
were prepared to withdraw the condition that some 
reduction should be agreed to before any further joint 
meeting took place, the matter must remain where it 





side.” ‘There is,” he says, “no difficulty about 


was. 
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MULTIPLE-PUNCH TOGGLE ACTION 
PRESS. 


In a recent article* we gave a description of the 
eneral principles of the Humphris toggle-action press. 
‘his we now supplement by a short account, illus- 
trated by Figs. | to 3, annexed, of the process of pro- 
ducing circular washers and perforated sheet simul- 
taneously by one of these presses at the Parkstone 
works of Messrs. Mass Products, Limited, Thames 
House, Westminster, S.W.1. The press itself 
shown in Fig. | It differs from those previously 
illustrated in having one set of toggles instead of two, 
and in the method of transmitting the drive from the 
operating crank, a lever mechanism being employed 
The machine shown in operation in Fig. 2, the 
subsidiary press at the right hand being employed in 
preparing the sheets to be punched. This press is 
also of the Humphris toggle-action type though the 
operating mechanism is not visible. The material 
being handled is black mild steel sheets measuring 
6 ft. by 3 ft. by 18 B.W.G., and weighing 36 lb. The 
material is stored in 1 ton bundles laid horizontally 
and with wood spacing bare 4 in. deep between each 
bundle for the entry of the lifting gear claws. This 
gear transfers a bundle at a time to a bench, not shown 
in Fig. 2, but which is immediately in front of the 
oiling rolls in the foreground of that figure. As each 
sheet is fed into the rolls the covering of which is 


is 


is 


saturated with oil, it receives a thin film of oil on both | 


surfaces, and is deposited on rollers in line with the 
first press. 

Each sheet is fed into this press manually as shown 
in Fig. 2 and is prepared in it for feeding into the 
punching press. Two operations are carried 
simultaneously in the first press, viz., the punching 
of 72 holes, } in. in diameter and equally spaced along 
each long margin of the plate and the shearing of the 


short margins of the plate to the exact length necessary | 


to avoid any half-washers and corresponding ragged 
edges. The aggregate length of cut involved in these 
two operations is 17 ft. 9 in. and a pressure of 246 tons 
is required. The prepared sheet is then withdrawn 
and pushed along rollers to the feed table of the 
punching press. There it is caught by spring-mounted 
fingers which engage with the marginal holes and feed 
the sheet under the punches when the latter are with- 
drawn on their up stroke. The feed-gear is operated 
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out | 


by a cam on the crank- 
shaft and can be made 
out in Fig. 1. The ram 
of the punching press 
carries 143 punches. 
These are arranged in 
three groups of 41 each, 











each group consisting of 

two rows of holes, 21 

in one row and, as the 

holes are staggered, 20 

in the other. The first group punches holes J, in. in 
diameter, the second group punches holes ¥% in. in 
diameter, and the third holes } in. in diameter. The 
small blanks from the first punches are the only scrap 
produced, while the other two produce washers ¥% in. 
and { in. in outside diameter respectively. The 
punches and dies are shown in Fig. 3. 

As the blank sheet is first fed into the press the small 
punches only operate and a load of 33-2 tons is imposed 
on one side of the ram. Blanks only are produced 
at this stage, but the next movement of the feed brings 
the punched holes directly under the second group of 
punches and the smaller of the two sizes of washer is 
produced; these pass down the and through | 
a chute on to a conveyor. Further movement brings 
| the yy in. holes under the group of large punches which 
produces the larger size of washer; these also are 
| passed to a conveyor. As the sheet finally leaves the 
| press it will be realised that only the largest punches 
are operating and the load on the ram is again all on| 
one side, this load being 132-8 tons. The inequality 
of loading at the beginning and end of punching a 
complete sheet is mentioned as evidence of the effective- 
ness of the toggle-action mechanism in maintaining a 
level surface under conditions which would cause} 
breakage of the tools if there were the slightest tilting. | 
Of course, when the sheet is fully entered all the 
punches are operating together and the loading is| 
moreeven. The total cut at each stroke of the machine | 
in these conditions is 16 ft. 3 in. lineal, and the pressure | 
necessary is 232 tons, the output being 41 blanks, 
41 small washers and 41 large washers per stroke. 

The machine runs at 80 strokes per minute, and thus | 
turns out a total of 6,560 washers per minute, half 
this number being 4% in. and the other half j in. in 
diameter. The washers are elevated by the conveyors 
| to a bench on which they are weighed into bags con- 
| taining 5 gross or 10 gross. The perforated sheets pass 
from the machine on to a tipping truck on which they 


dies 


Fra. 3. 


are wired, through the feeding perforations, into 
bundles of six, for sale for various purposes. It will 
be evident from Figs. 1 and 2 that the press is very 
rigidly constructed. Special attention has been given 
to the bearings. When the press is working at its full 
load of 232 tons, the pressure on the bearings con- 
cerned amounts to rather under 4-1 lb. per square 
inch, a very low figure compared with that usually 
found in mechanical presses. The power required for 
driving the whole of the plant, i.e., two presses, con- 
veyor, &c., has not been measured, but is estimated 
to be about 9 h.p. 


THE DUNLOP AIRCRAFT BRAKE. 


Tue installation of an efficient braking system on the 
landing wheels of aeroplanes is now regarded as essen- 
tial, and several ingenious arrangements have been 
devised with a view to reducing the weight of the brake 
gear to a minimum, while retaining a reliable, robust, 
and easily-operated system. The pneumatic brake 
developed by Messrs. Dunlop Rubber Company, 
Limited, Fort Dunlop, Birmingham, and illustrated 
in Figs. 1 to 6, opposite is a particularly interesting 
example of this type of apparatus, as, apart from being 
extremely light, it is self-adjusting for wear, and em- 
bodies a differential control operated by the movement 
of the rudder bar or pedals. Other interesting features 
will be referred to later. 

The wheel unit, which is interchangeable for left- 
hand or right-hand wheels, is of very simple construc- 
tion. The various elements are shown in Fig. 1, while 
a section through the assembled brake is given in Fig. 3. 
It will be noticed that there is an annular rubber air 
chamber, which rests in the base of a ring of U section. 
The brake blocks, of which there are six, form a ring 
outside the air chamber, and are held in place by two 
lugs passing through slots in the U-ring. Each of the 
lugs is provided with a slot near the end, and the blocks 
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are pressed against the air chamber by springs whose 


ends engage with the slots in the lugs, and making 
contact at the centre with the inside face of the wheel 
flange to which the U-ring is attached. No provision 
is necessary for wear on the brake linings, as the result- 
ing difference in diameter is taken up by a slightly 
greater expansion of the air chamber. The springs 
which hold the brake blocks in position can be released 
by the fingers, so that a new block can be inserted 
without tools in a few minutes. All the brake parts are 
in effect sealed inside the wheel to produce an 
efficient stream-lined assembly, and to protect the 
various parts from sand or dust. The air chamber is 
designed to resist the action of heat, and we understand 
that prolonged braking tests, in which the temperature 
of the brake blocks reached 840 deg. F., had no detri- 
mental effect on the rubber compounds from which it is 
made. The relief springs effectively prevent rubbing 
when the brake is released. 

The complete braking system is shown diagram- 
matically in Fig. 2. It will be seen that it consists 
essentially of a container for compressed air, the two 
wheel brakes, and a relay control valve. The control 
valve is shown in section in Figs. 4 and 5, and reference 
to Fig. 2 will show that the air is delivered from the 
container to the connections at the top of the two 
diaphragm boxes shown in Fig. 4, the connections to 
the air chambers in the wheels being taken from the 
sides of the boxes. The rudder bar is coupled to the 


lever shown on the right in Fig. 4, and the brake is 
operated by a hand lever connected by Bowden wire 
to the quadrant shown in Fig. 5. The o 
control is as follows. 


ration of the 
Assuming that the rudder bar 
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| is in the ‘dead ahead ” position, the elements of the 
| control system will be in the position shown in Figs. 
4and 5. If the hand lever is now moved, the quadrant 
| will be swung upward, and will raise the slide shown in 
| both figures. Two links are pivoted on the slide at their 
lower ends, their upper ends being connected to the 
lower spring seatings shown in Fig. 4, which slide in 
guides under the diaphragm boxes. The movement of 
the hand lever will therefore raise the spring seatings, 
putting the springs into compression and distorting 
the rubber diaphragms which in effect constitute the 
upper spring seatings. One of the diaphragms is shown 
on the right in Fig. 4. When the diaphragms are dis- 
torted, the inlet valves in the connections to the air 
container are opened by the upward movement of the 
small valve rod connected to the diaphragms. The 
inlet valves are of the well-known Schneider type. 
When the valves open, air passes to the chambers in 
the wheels, and the pressure in the diaphragm chambers 
rises until it overcomes the spring pressure, when the 
valves are again closed. Any further movement of the 
hand lever increases the spring compression, so that the 
valves re-open and the brake pressure is correspondingly 
increased. To release the brakes, the hand lever ‘is 
moved in the opposite direction, thus lowering the spring 
| seatings. The pressure of the air in the diaphragm 
boxes will then distort the diaphragms in the down- 
ward direction against the reduced spring pressure. 
It will be observed from Fig. 4 that the inlet-valve 
stems terminate at the bottom in small mushroom 
valves sealing a central passage through the spring 
housings. The mushroom valves constitute the exhaust 
valves, and when the diaphragms are distorted in the 
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downward direction the seats leave the valves and allow 
the air to escape through the central e. When the 
hand lever is moved completely back, the inlet valves 
are left closed and the exhaust valves just open. The 
hand lever can be mounted in any convenient position 
in the cockpit, such as on the joystick, and only requires 
a light finger pressure to operate it. 

Turning now to the differential control, any move- 
ment of the rudder bar from the central position results 
in the rotation of the slide in the relay control valve, the 
slide bracket being mounted on ball races as shown in 
Fig. 5. The rotation of the slide will not affect the 
position of the links connected to the spring seatings 
with the hand lever in the “ off” position, as they are 
pivoted on the centre of rotation. Any movement of 
the rudder bar while flying, therefore, does not affect 
the brake gear. If, however, the hand lever has been 
moved, rotation of the slide releases one brake, while 
increasing the pressure on the other, the position taken 
up by the links in these circumstances being shown in 
Fig. 6. The action is progressive, and as the rudder 
bar is moved to steer the machine to the left or right, 
the braking effect steadily increases on the inside wheel 
and decreases on the outside wheel, until in the extreme 
position of the bar the brake is entirely released on the 
outside, and any degree of braking desired can be 
obtained on the inside wheel by operation of the hand 
lever. The differential system is stated to have been 
thoroughly tried out under the most severe service 
conditions. There is just sufficient stiffness in the relay- 
valve springs to give the pilot the feel of the brakes. 
The necessity for ground crews to handle the craft after 
landing is said to be entirely eliminated, as the largest 
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machine can be taxied under its own power to its 
position in the hangar without external assistance. 

The outer casing of the compressed-air container is 
made of light alloy extruded tube with pressed end 
plates so that the container is very light. As indicated | 
in Fig. 2, a filter is provided on the inlet. The valve 
cap is of the Schrader “ Douscheck” type, so that it is 
not necessary to remove it when charging the cylinder. 
The container can be safely used with pressures up to 
400 Ib. per square inch, the test pressure being 1,000 Ib. 
per square inch, and the normal working pressure 
200 Ib. per square inch. It may be charged by either 
an engine-driven, hand or foot pump. A triple-indicator 
pressure gauge is fitted to the braking system, the 
indicator is mounted on the dashboard, and is con- 
nected up as shown in Fig. 2, so that the container 
pressure and the pressure in each brake chamber is 
continually recorded. Careful attention has been given 
to the avoidance of possible leaks in the air system. 
The inlet and exhaust valves are practically leak-proof, 
and it is perfectly safe to utilise the brakes for parking. 
The rubber hose has a specially thick lining, and the 
compound employed for the outside of the pipe has been 
prepared to stand the action of the weather and extreme 
climatic variations in temperature. The pipe connec- 
tions are made with a special union in which a ring of 
lead surrounds the rubber pipe. The ring is compressed 
by means of a nut of the gland type, and causes the 
rubber pipe to grip the serrations on the metal tube 
exceptionally tightly, the joints showing no signs of 
leakage under prolonged test at 1,000 lb. per square 
inch. The arrangement of the joint is shown on the 
right in Fig. 4. The 20-in. wheel unit weighs 9 Ib. 14 oz., 
the relay valve weighs 4 lb., and a container of 715 cub. 
in. capacity weighs 9 Ib. 9 oz. 


ENGINEERING TRAINING AND 
EDUCATION. 


Training for Business Management.—A pamphlet 
describing the work of the Department of Business 
Administration at the London School of Economics 
and Political Science in the University of London, 
11, Clement's Inn Passage, London, W.C.2, has just 
come to hand, The Department was established in 
1930, and provides instruction, extending over two 


full sessions, in specialised business subjects. The 
first year is intended to give students a general 
grounding in economics, statistics, accounting, com- 
mercial law, and other subjects essential to the 


profitable specialised study of business. The second- 
year course is designed to give students a thorough 
understanding of marketing, production, and finance, 
to equip them with an adequate knowledge of statistics 
and accounting as instruments of executive control, 
and to familiarise them with the main problems of 
personnel management. A copy of the Department's 
prospectus, together with any further information, 
may be obtained on application to Mr. J. Menken, 
Head of the Department, at the address given above 


Co .our-Licut SIGNALLING ON THE LonDON MIDLAND 
AND Scortisa Rariway. On June 13, the London Mid- 
land and Scottish Railway Company brought into 
operation, between Hatch End and Willesden, the first 
stage of an installation of automatic colour-light signalling. 
The second stage, from Willesden to Camden, is in an 
advanced stage and will probably be completed in two 
or three months’ time. The system will enable an 
increased train service to be provided on the Watford 
electrified section of the Railway Company. 


STANDARD Tests ON GALVANISED Wire.—The method 
of testing galvanised wire by dipping samples in a solution 
of es sulphate is so well known that, at first sight, 
it would appear hardly necessary to issue a specification 
on the subject. It is found in practice, however, that 
although the general principles of the test are almost 
universally accepted, individual manufacturers and 
inspectors often introduce slight variations in the testing 
routine which, though apparently unimportant, have a 
substantial effect on the results of the test. The British 
Standards Institution has accordingly co-ordinated all 
the descriptions of the test, given in various specifica- 
tions, and has published Specification No. 443-1932, 
entitled The Testing of the Vine Coating on Galvanised 
Wires. The new publication states concisely, but in 
adequate detail, the exact procedure to be followed 
in the preparation of the samples, the preparation of the 
am ay solution, and the number and duration 
of dips in the solution for wires of various gauges. A 
feature of particular interest is the introduction of a 
combined mechanical and chemical test, in which the 
sample of wire is first wrapped round a mandrel of a 
specified size, is then unwound and subjected to the 
dipping test. Research work with a view to finding a 
test which has a definite relation to practical service 
conditions, or provides an absolute comparison between 
various processes of galvanising, is at present in hand. 
It is recognised, however, that it will still be a long time 
before the copper-sulphate test will be superseded, and 
the new specification should therefore prove of con- 
siderable service to both manufacturers and users of 
galvanised wire. Copies may be obtained from the 
Publications Department of the Institution, 28, Victoria- 
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CONTRACTS. 


We stated in our issue of January 1, 1932 (page 12), 
that Messrs. Brrauincuam Etecrric FURNACES, 
Limitep, Birlee Works, Tyburn-road, Erdington, 
Birmingham, had received an order for 37 electric heat- 
treatment furnaces of various types, for export to Russia. 


received a still larger order from the same source, the 
value of the present contract being over 30,0001. The 
furnaces now ordered are for production work, namely, 
the carburising, hardening, and tempering of steel rts 
in a large tractor factory. The previously ordered 
furnaces were for the tool-room of the same works. 

Messrs. Evecrrorto Merers Company, Limirep, 
Abbey-road, Park Royal, London, N.W.10, have secured 
the order for 12 sets of control instruments, with instru- 
ment panels, for the 12 boilers being installed at the 
Dunston “ B " generating station of the Newcastle-upon- 
Tyne Electric Supply Company, Limited. The contract 
includes electrically-operated steam and water meters, 
CO, recorders, boiler ratio meters, draught and pressure 
gauges—in fact, all the instruments with the exception 
of the temperature indicators. 

Messrs. THe Generar Etectric Company, Liurrep, 
Magnet House, Kingsway, London, W.C.2, have secured 
a contract from the Prestwich Urban District Council for 
Osram gas-filled lamps for part of their requirements 
during the year ending March 31, 1933. 

Messrs. Dorman, Lona anp Company, Limrrep, 55, 
Broadway, Westminster, London, 8.W.1, have entered 
into a provisional agreement with the Danish Ministry 
for Public Works for the construction of the Storstrémmen 
bridge, connecting Seeland and Falster in Denmark. 
Subject to settlement of the details, the bridge, which 
will be over two miles in length, will probably be started 
about November 1, 1932, and it is anticipated that the 
work will take 3} years to complete. The steelwork 
will be manufactured in England at Messrs. Dorman 
Long’s Middlesbrough works. 
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This order has now been completed, and the firm has just | 





PERSONAL. 


Mr. O. J. F. Taorpe, having completed 31 years of 
service with Messrs. The Westinghouse Brake and Saxby 
Signal Company, Limited, 82, York-road, King’s Cross, 
London, N.1, retires on June 30. Mr. A. V. Hichisson 
has been appointed publicity manager of the company as 
from July 1. 


| 


Mrs. M. A. CioupEstey Brereton, who during the 
past 20 years has been consultant and editor of publica- 
tions to the British Commercial Gas Association, will 
confine herself to the functions of consultant as from the 
end of June. Communications should be addressed to 
her at 32, Victoria-street, London, 8.W.1. 

Mr. C. R. Avertit, hitherto managing director of 
Messrs. Walworth, Limited, 90-96, Union-street, London, 
8.E.1, is now sales director of Messrs. Wellington Tube 
Works, Limited, Great Bridge, Tipton, Staffordshire, 
and 32, Victoria-street, London, S8.W.1. Mr. Averill 
retains his interest in Messrs. C. R. Averill, Limited 
(Dixon’s), 22, Duke-street, London, 8S.E.1. 

Tae Department oF Overseas TRADE have re- 
appointed Messrs. Dorland Advertising, Limited, as their 
advertising agents for next year’s British Industries Fair, 
which opens in London and Birmingham on February 20, 
1933. e agents for the separate advertising of the 
Birmingham section will be, as for the last Fair, Messrs. 
Amalgamated Publicity Services, Limited, London. 
Mr. S. Walton will again direct the news service of both 
sections of the Fair, and the news will be handled by 
Mr. Robert Williamson, from 10, Adam-street, Adelphi, 
London, W.C.2. 

Messrs. Sturtevant ENGINEERING COMPANY, 
LIMITED, engineers and contractors, 147, Queen Vic toria- 
street, London, E.C.4, have asked us to state that they 
are in no way connected with Messrs. Sturtevant and 
Company, Limited, electroplaters, 105, Euston-street, 
London, N.W.1, whose business has recently been sold. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Aircraft Industry.—In a memorandum issued by the 
Sheffield Junior Chamber of Commerce Aviation Com- 
mittee, it is pointed out that a considerable number of 
local workmen are in continuous employment through 
the large part played by the city’s industry in the supply 
of materials for aircraft, both for the fighting service 
and for civil use. The system of “ approved inspection,” 
which is in operation at a large number of firms supplying 
aircraft requisites, demonstrates that the Aeronautical 
Inspection Directorate of the Air Ministry have great 
confidence in the ability and integrity of Sheffield firms. 
The system as at present operating was inaugurated 
in Sheffield in 1926, and is based on the fact that the 
regular inspectors employed by approved firms are 
given the necessary authority to act as inspectors on 
behalf of the A.I.D., as far as the productions of their 
own firms are concerned, but, of course, subject to very 
strict conditions and supervisions. From the con- 
tractor’s point of view, one of the most important 
advantages is the saving of time in testing and inspecting. 
It was quite possible under the old system to find a 
consignment to be under test for as long as ten days. 
Now it is possible for the result to be known at once. 
The system has been so widely developed in Sheffield 
and district that there are now 97 firms of integrity 
and skill of such high standing that the Air Ministry 
place absolute trust and reliance in them and their work, 
even though a slight deviation from the specification 
might possibly involve a subsequent failure or even 
loss of life. During 1931 these firms issued not less than 
15,900 certificates. Parts for the Schneider Trophy 
machines were inspected and released through this 
system without any special supervision by the A.I.D, 

Iron and Steel.—Makers of raw and semi-finished 
materials report little change. In some instances 
difficulty is being experienced in disposing of output. 
For the most part users continue to adopt a policy of 
buying sufficient to cover immediate needs. At the 
present time speculative buying appears out of the 
question. Inquiries are fairly numerous, but for the 
most part they are merely feelers thrown out to test the 
state of the market. Ferro alloys are depressed, while 
the scrap market is less inspiring than it was a month 
ago. The heavy engineering trades are feeling the 
depression keenly. Railway rolling-stock requirements 
are in poor request. The overseas call lacks life, while 
the demand from British railways does not reach a very 
attractive level. Shipyards are taking a reduced 
tonnage of locally-produced ship steel, forgings, and 
castings. Steelworks machinery and plant are neglected. 
There is an expanding market for all kinds of electrical 
equipment. This year’s output of magnet steel promises 
to constitute a record. he season in agricultural 
machinery is not developing on progressive lines, and 
makers are disappointed at the results so far achieved. 
Sheffield is supplying increased quantities of stainless 
steel, rustless iron, and acid and heat-resisting materials. 
The motor-car making industry continues to be a good 
customer of this area. The tool trades maintain recent 
progress. The light foundries are accounting for an 
increased output of household ironmongery, stove grates, 
and builders’ requirements. 
South Yorkshire Coal Trade.—Fresh weaknesses have 
developed in the coal market generally. Export require- 
ments are much the same as a week ago, while the 
inland position is not so satisfactory. Industrial fuel 
is only in moderate demand, and supplies are much in 
excess of the call. Best steams show improvement, 
railway companies taking bigger tonnages. he market 
in housecoal is lifeless. Individual collieries, in an effort 
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to stimulate buying, have reduced quotations. Gas 
coal is quiet, while small coal is moving slowly. The 
textile trades are buying sparingly. The coke position 
is unchanged, although values tend to weaken. Gas coke 
is easy at 23s. to 25s. per ton f.o.b. at Humber ports. 
Quotations: best branch hand-picked, 25s. to 26s. ; 
Derbyshire best house, 20s. to 21s.; Derbyshire best 
brights, 17s. to 18s. ; screened house coal, 15s. to 16s. ; 
screened house nuts, 15s. to 16s.; Yorkshire hards, 
16s. to 188.; Derbyshire hards, 16s. to 18s.; rough 
slacks, 8s. 6d. to 9s. 6d.; nutty slacks, 7s. to 8s. 6d. ; 
smalls, 4s. 6d. to 58. 6d. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron T'rade.—Stocks of Cleveland pig are 
not embarrassingly heavy, and the limited make is little 
in excess of current requirements. Second-hands have 
little to offer and their operations are restricted by their 
terms of contract with makers, which prohibit merchant 
sales to principal home consumers. Producers manage to 
retain a share of the small Scottish orders for pig distri- 
buted, but do so only by severely cutting prices to compete 
with sellers of Indian iron. Export demand is quite 
trifling. Makers continue to absorb a considerable 
proportion of the output at their own consuming works. 
Customers are seeking price concessions, but ironmasters 
are disinclined to break the fixed minimum figures for 
home trade which have for a lengthy period stood : 
No. 1 grade, 61s. ; No. 3 g.m.b., 58s. 6d.; No. 4 foundry, 
578. 6d. ; and No. 4 forge, 57s. 


Hematite-—Overseas sales of hematite are negligible, 
but home buyers are a little more in evidence. Local 
consumption promises to increase, and further small sales 
to Sheffield, the Midlands, and South Wales are not 
unlikely. Production is expected to be increased next 
month by the restarting of two blast-furnaces at the 
Ayresome Ironworks of Messrs. Gjers, Mills and Com- 
pany. Prices are not definitely fixed, and consequently 
terms of contract vary somewhat after individual 
bargaining, but market values may be given as in the 
neighbourhood of the basis of ordinary qualities at 
62s. 6d. Producers are inclined to take a firm stand, 
notwithstanding the rather heavy stocks and promised 
increased output. Merchants are rather keen to unload 
their holdings, but are not disposed greatly to undersell 
makers. 





Foreign Ore.—June imports of foreign ore are much 
heavier than those for May, but new business is light. 
Best rubio remains in the neighbourhood of 15s. c.i.f. Tees. 

Blast-Furnace Coke.—Local users of blast-furnace coke 
have still on hand ample supplies of their own makes, and 
are buying little. Sellers are very desirous to liquidate 
stocks, but are very unwilling to accept below the 
equivalent of Durham good average qualities at 15s. 6d. 
delivered here. 


Manufactured Iron and Steel——Orders for most des- 
criptions of semi-finished and finished iron and steel 
are still scarce, and plant is running greatly below capa- 
city, but inquiries for one or two commodities are 
just a little better. Constructional departments have a 
good deal of work to execute. Quotations are steady. 
Common iron bars are 9/. 15s.; best bars, 101. 5s. ; 
double best bars, 10/. 15s.; treble best bars, 111. 5s. ; 
packing (parallel), 8/.; packing (tapered), 101.; steel 
billets (soft), 52. 108. ; steel billets (medium), 67. 12s. 6d. ; 
steel billets (hard), 7/. 2s. 6d.; iron and steel rivets, 
111. 5s. ; steel ship plates, 8/. 15s. ; steel angles, 8/. 7s. 6d. ; 
steel joists, 8/7. 15s. ; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over, and 91. for smaller lots ; 
fish plates, 121. 108. ; black sheets (No. 24 gauge), 8/. 5s. ; 
and galvanised corrugated sheets (No. 24 gauge), 91. 10s. 

Scrap.—Scrap is plentiful and prices of most kinds are 
weak. Borings are 22s. 6d.; turnings, 30s.; light cast- 
iron, 32s. 6d.; heavy cast-iron, 36s. 6d.; machinery 
metal, 38s. ; and heavy steel, 35s. 








ACCELERATED LIVERPOOL—LONDON Express TRAIN.— 
Among the accelerated services of express trains recently 
announced by the London, Midland and Scottish Railway, 
is the 5.20 p,m. from Lime-street, Liverpool, to Euston, 
which, on and after July 18, will cover the 1524 miles 
from Crewe to Willesden in 142 minutes, start-to-stop, 
at an average s of 64 miles per hour. When the 
new time-table comes into force, the train will leave 
Liverpool at '5.25 p.m., call at Willesden in addition to 
its present stop at Crewe, and arrive at Euston at 8.45 
p-m., giving an acceleration of 25 minutes on the journey. 
The Company claims that this express will set up a new 
European speed record for the fastest start-to-stop 
journey of over 150 miles. 





ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS’ 
Discussion Competirion.—In 1931, Mr. 8S. B. Donkin, 
the president of the Association of Supervising Electrical 
Engineers, during the three years 1928-1931, inaugurated 
the Meetings Discussion Competition by offering three 
prizes to the value of 10/. for members and associates 
who made the best verbal communications at the 
meetings of the Association in discussing the subject 
brought forward by the lecturer. The first prize has 
a value of 5l., the second 3i., and the third 2/. For 
discussions taking place during the 1931-32 session, the 
first prize in the Competition has been awarded to Mr. 
R. W. Whitley, the second to Mr. W. R. Durtnall, 
and the third to Mr. L. W. Medcalf. In arriving at 
their decision, the judges have taken into consideration 
three main points, namely, delivery, speaking to the 
point, and conciseness. 
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NOTES FROM THE NORTH. 


Gtascow, Wednesday. 


Scottish Steel Trade.—No change of any kind has taken 
place in the Scottish steel trade during the week, and 
orders are extremely scarce. The hopeful feeling which 
was very pronounced recently is not so strong at the 
moment, and makers are again viewing the future with 
some concern. The annual holiday period is now very 
near, and there is every possibility that the stoppage 
at the works will be of a rather lengthened nature, 
unless urgent orders are placed. Shipbuilders have not 
been booking any fresh orders of late, and the demand 
from them is negligible. The producers of black-steel 
sheets are fairly well off for business at the moment, 
and a very satisfactory t ge is going overseas, but 
galvanised sheets are extremely slow of movement, 
and the outlook is rather dull as very keen price-cut- 
ting is general. Prices are unchanged are as 
follow :—boiler plates, 91. per ton; ship plates, 8/. 15s. 

r ton; sections, 8/. 7s. 6d. per ton; black-steel sheets, 
ee, 7l. 158, per ton; and galvanised corrugated sheets 
(No. 24 gauge), 117. per ton, all delivered at Glasgow 
stations. 


Malleable-Iron Trade.—Conditions in the West of 
Scotland malleable-iron trade are still very poor and 
short time is general at the works. Inquiries are not 
such as to warrant any hope of an early improvement. 
The re-rollers of steel bars are also very short of orders. 
Prices show no change, and are as follow :—‘“ Crown ” 
bars, 91. 15s. per ton for home delivery, and 91. 5s. per 
ton for export ; and re-rolled steel bars, 61. 10s. per ton 
for home delivery, and 61. 7s. 6d. per ton for export. 


Scottish Pig-Iron Trade.—No improvement can yet be 
reported in connection with the Scottish pig-iron trade, 
and local producers are suffering mainly from the steady 
arrivals of pig iron from India which escapes all tariff 
duties. Home consumers have few orders to place at 
the moment, and export continues on a anal scale. 
The following are the current market quotations :— 
Hematite, 68s. 6d. per ton, delivered at the steelworks ; 
foundry iron, No. 1, 728. per ton, and No. 3, 698. 6d. per 
ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
ig iron from Glasgow harbour for the week ending 
ast Saturday, June 25, only amounted to 396 tons. 
Of the total, 364 tons went overseas, and 32 tons coastwise. 
During the corresponding week of last year, the figures 
were 647 tons overseas, and 20 tons coastwise, making 
a total shipment of 667 tons. 











NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 


The Coal Trade.—The Welsh anthracite-coal trade is ex- 
periencing a busy time on account of seasonal shipments 
to Canada and a shortage of domestic ——s in France, 
which has caused the French import authorities to grant 
100 per cent. licences for the importation of anthracite. 
The steam-coal trade, however, remains unsatisfactory 
with most collieries having to effect temporary stoppages 
because of the general lack of demand and consequent 
impossibility of obtaining quick clearance of loaded 
wagons in spite of the fact that cross-Channel shipments 
have been increased of late as a result of France taking 
70 per cent. of the 1928-30 average quantities. Even 
80, all classes of large, sized and small steam coals remain 
excessive and are readily obtainable at the schedule of 
minimum prices. The Madrid, Zaragossa and Alicante 
Railway of Spain has placed contracts for 40,000 tons 
of Welsh large coal to be delivered over the next five 
months, otherwise contract business has remained quiet. 
The reported successful test on the Cunarder Scythia 
of colloidal fuel (60 per cent. oil and 40 per cent. coal 
mixed) has been received with considerable interest, 
though lack of details makes it impossible to assess 
whether the adoption of this mixture to raise steam will 
be of advantage to South Wales, as it must be remembered 
that its general use would mean the loss of a good deal 
of bunker business in vessels which, at present, use coal 
exclusively, and the possible gain of orders in respect to 
ships now using only oil. Furthermore, operators ask 
what will be done with large and sized coals if the oil 
and coal mixture becomes the supreme mixture for 
bunkers of ships and locomotives. The use of coal-gas 
cylinders for driving 'orries and ’buses in place of petrol 
is regarded with much satisfaction, for it is believed that 
if this method of transport is adopted a considerable 
volume of trade lost to oil will be regained. 


Closing of Penarth Dock.—Various trading organisations, 
though regretting the suggestion of the Great Western 
Railway Company to close Penarth Dock, have decided 
not to oppose the Company as they recognise the 
difficulties which are being encountered and the need 
for economies. The Cardiff Chamber of Commerce, 
Cardiff and Bristol Channel Shipowners’ Association, 
South Wales Coal Exporters’ Association, Monmouth- 
shire and South Wales Coalowners’ Association, Bristol 
Channel District Association of Chartered Shipbrokers 
and the Cardiff and Bristol Channel Pitwood Importers’ 
Association, have all decided not to oppose the Great 
Western Rly. Company on the matter in view of the 
assurance of the company that in the event of the dock 
being closed it would be immediately re-opened if trade 
improved sufficiently to warrant such a step. The traders 
have also been assured that ample facilities would still 
be provided to meet the trade requirements of the 
district, inasmuch, as tips which have been put out of 
operation at Cardiff and Barry could be brought back 
into service to deal with tonnage which might have 
gone to Penarth. 





NOTICE OF MEETING. 








Royat Instrrvtron.—Monday, July 4, 


5 p.m., 
Albemarle-street, W.1. General Meeting. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

The General Outlook.—There are few signs of better 
trade in the North-Western area; indeed in some 
sections of the heavy industries demand is poorer than 
it has been at any period in the last seven or eight months. 
The lack of orders is reflected in the call for foundry iron, 
deliveries in the aggregate being smaller than earlier 
in the year. The position in the steel trade remains 
unchanged, as structural-steelwork firms, boilermakers, 
locomotive builders and other large users are placing 
orders only for hand-to-mouth quantities. tn the 
railway stock and plant manufacturing branch there is 
a slight improvement following the recent introduction 
of accelerated summer services by the leading railway 
companies, and a consequent demand for materials and 
equipment on a restricted scale. Despite this impetus, 
however, business in this branch is still far below normal 
and few works are working at anything like capacity. 
One of the few firms able to report sufficient work in 
hand to ensure steady employment throughout the 
current year, is that of Messrs. Nasmyth, Wilson and 
Company, Limited, Patricroft, Manchester, locomotive 
builders and general engineers and ironfounders, who 
have recently secured important contracts for large 
locomotives for China and for boilers for clients in 
India. In its annual report this firm states, however, 
that the number of orders received by the company 
during 1931 was less than in any other year since business 
was commenced nearly ninety years ago. Another 
locomotive firm which has recently secured useful work, 
after a particularly bad patch, is Messrs. The Vulcan 
Foundry Company, Limited, Newton-le-Willows, which 
has completed negotiations for the supply of three engines 
for the Burma State Railways. It is expected that 
about 300 employees will be re-absorbed temporarily, 
and hopes are entertained that, by the time delivery is 
given, further orders may mature. In the Barrow 
neighbourhood business is quiet. The output of the 
two furnaces in operation in Barrow is almost entirely 
consumed by local steelworks, but there is a growing 
hope in the district that before the end of the year, 
it may be necessary to re-kindle further furnaces to cope 
with business expansion which is expected to accrue. 


A New Works for Manchester——The Lancashire 
Industrial Development Council, which is making 
determined efforts to attract new industries and works 
to the Lancashire and Cheshire industrial area, reports 
that a new industry has been established at Broad- 
heath, near Manchester, by a firm specialising in the 
manufacture of furnace arches and cement, formerly 
imported from America. The firm, Messrs. Liptak 
Furnace Arches, Limited, is British. 








Propvuction oF CARBON BLACK IN THE UNITED STATES. 
—Carbon-black production in the United States during 
1931 amounted to 280,907,000 Ib., which total represents 
a decline of 26-1 per cent. from the record figure of 
379,942,000 Ib. in 1930. The United States Bureau of 
Mines states that this constitutes the first annual decrease 
recorded since 1925. The main producing area is the 
Panhandle district of Texas. The United Kingdom 
continues to occupy the leading position among importers 
of United States carbon black, and is followed by France, 
Germany, Canada, and Japan. The material is mainly 
employed as a pigment and as a filler in the manufacture 
of tyres and other rubber goods. 





Extensions TO Piccapitty Rarmway, Lonpon.— 
On page 526 of our issue of April 29, 1932, we gave 
articulars of the extensions carried out by the London 
Zlectric Railway Company to their Piccadilly line. 
We have now been informed that the first section of the 
western extension, enabling Piccadilly trains to run 
through to South Harrow, will be opened for public 
service on Monday, July 4. The purpose of the western 
extension has been to provide two additional tracks for 
the use of Piccadilly trains between Hammersmith and 
Acton Town to relieve the congestion which occurs on 
the District Railway between these two points, and to 
provide a train service which will stimulate the develop- 
ment of the districts in the neighbourhood of the Harrow 
branch of the District Railway. As mentioned in our 
previous article, the two new tracks are being continued 
from Acton Town to Northfields on the Hounslow branch, 
and when these tracks are completed, in the autumn of 
this year, Piccadilly line trains will also be operated 
through to Northfields and Hounslow West. The 
District Railway trains will run on the two outside tracks, 
and the Piccadilly line trains on the inner tracks. Many 
of the stations which will be served by the Piccadilly 
trains are undergoing reconstruction. Ealing Common 
and Sudbury Town stations have already been rebuilt, 
while those at Chiswick Park, Acton Town, Alperton, 
and Sudbury Hill are nearing completion. Park Royal 
station has been moved further south to a point of vantage 
on Western Avenue. It is anticipated that Piccadilly 
line trains will be running to Arnos Grove station, New 
Southgate, on the northern extension from Finsbury 
Park to Cockfosters, in the autumn of the present year. 
Through trains will then be put into operation from 
Hounslow West and South Harrow via Acton Town, 
Hammersmith, and the Piccadilly line, to Finsbury Park 
and thence on to Arnos Grove, 
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MACHINE FOR CIRCUIT-BREAKER TANKS. 
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GeneRAL Street Castines AssoctaTION We have 
been informed that a circular has been issued on behalf 
of the General Steel Castings Association asking the 
owners of all carbon-steel casting works in England, 
Seotland, and Wales whether they would be prepared 
to sell their works for diamantling in order to get rid of 
redundant capacity 


Gore ro Brrrisn Moror Lypustry The British 
Manufacturers’ Section of the Society of Motor Manu 
facturers and Traders, Limiteo, 83, Pall Mall, London, 
S.W.1, has recently published the Buyers’ Guide to the 
Voter Trade of Great Britain, 1932 The booklet pro 
vides information regarding the source of supply of the 
majority of the many and varied items required for the 
construction, use and maintenance of motor vehicles, 
aireraft, motor boats, &c., in addition, of course, to data 
concerning the complete unite themselves \ useful 
feature is an index to trade marks and proprietary names 


Swepise Honour ror Mr. F. Samvetson.-We 
are glad to learn that Mr. Frederick Samuelson has 
been honoured by His Majesty the King of Sweden, who 
has conferred upon him the Royal Order of Nordstiernan 
Mr. Samuelson has been in the service of Messrs. The 
British Thomeon-Houston Company, Limited, Rugby, 
for over thirty-five years, having joined the company 
on May 1, 1897. He has been in charge of the turbine 
department ever since it was started in 1903. In con- 
nection with the design of steam turbines, Mr. Samuel 
son occupies a leading position, and a few years ago 
Messrs. The Detroit Edison Company, U.S.A., ordered 
# 10,000-kw. turbine, to run at 3,600 r.p.m., with steam 
at 1,000 deg. F., which is a higher total temperature than 
any that has hitherto been employed in commercial service, 
to be constructed by The British Thomson-Houston 
Company, at Rugby, under his personal supervision. In 
common with Mr. Samuelson’s many friends throughout 
the engineering world, we ‘desire to extend our 
congratulations to him on receiving this honour in 
recognition of his contributions to engineering 
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IN MEMORIAM. 


NIXON.—On July 3, 1926, at Finchley, Frederick A. Nixon, 
M.Inst.C.K., M.I.E.E. As Chief Engineer in London for the 
Victoria Falls and Transvaal Power Company, Limited, 1911 to 
1926, he was responsible for the whole of the 1913-14 extensions 
at Brakpan, Simmerpan, Rosherville and Vereeniging, and was 
in entire charge of all the engineering work and scheme in con- 
nection with the new Witbank Power Station. He also planned 
extensions for the Wankie Colliery Company, Limited, and for 
the Chinese Engineering Company, Limited. 
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FRIDAY, JULY 1, 1932. 
Vou. CXXXIV. No. 3468. 
MACHINABILITY. 


Ir will be remembered that, during the past winter 
session, a paper on the machinability of steel was 
considered at the Institution of Mechanical Engi- 
neers. The subject is one which, in these days of 
high-speed and mass production, is very much the 
concern of mechanical engineers, since variation 
may affect output in so many ways. Cutting times 
may be seriously affected, so that programmes 
have to be arranged to allow for poor pieces, 
possibly themselves only few in number, rather 
than for the general run of the good pieces. The life 
of tools may also be reduced, involving greater loss 
by tool changing and regrinding, while further 
effects may develop during subsequent processes, 
such as hardening, with the result that more work 
than should be required has to be done to produce 
an article within the allotted limits, or costs may be 
appreciably raised by throw-outs at a stage near 
completion. Incidentally, we may remark that the 
necessity of keeping down the range of any variation 
met with in mass production manufacturing was 
quite recently graphically demonstrated, in a course 
of three University of London lectures delivered by 
Dr. W. A. Shewhart, of the Bell Telephone Labora- 
tories, New York. In these lectures, which were 
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with restricted variation, the quality of the wre 
can be improved to an extent which is hard to 
realise without actual experience of what has been 
done in cases in which quantities have been so great 
as to make statistical deductions of value. 

In the paper referred to above, Messrs. Robinson 
and Nesbitt stated cases in which machinability 
of steels had varied so much that in some instances 
40 or 50 components could be produced without 
regrinding, while in others the figure was no more 
than 2 or 3. With one steel, 40 components were 
produced without regrinding, while another 
‘lowered the production rate some 30 per cent., 
with corresponding reduction in life of tools and 
indifferent gauging.” The theme of this paper was 
that macrostructure was a guide to machining 
qualities, and the evidence the authors produced 
appeared on the face of it to support the idea. 
Indeed, advanced as it is, and backed by experience 
at the Enfield Factory, it is difficult to believe other 
than that there must be something in it. Grain size, 
the authors held, seemed to have little or no 
influence. Although the desirable type of macro- 
structure was explained, no means were suggested 
by which it could be obtained, while it appeared that 
the authors were of the opinion that a bad steel was 
always a bad steel, i.c., if the macrostructure was 
bad, the steel could not be made good by treatment. 

We have recently been favoured with an inter- 
esting report bearing on this subject, emanating 
from the Muncie Products Division of the General 
Motors Corporation. The report is by Mr. W. E. 
Sanders, plant and metallurgical engineer, and, we 
believe, is to form the basis of a contribution to the 
meeting this week of the American Society 
of Mechanical Engineers. It followed upon diffi- 
culties encountered in machining forgings for gears, 
which were interfering with the regularity and 
speed of output. Examination showed the forg- 
ings to be to specification; analysis was correct, 
hardness satisfactory, as was also grain structure. 
There was, however, no doubt about the bad quality 
of some pieces. In check tests machine men 
easily picked out pieces of poor machining quality, 
and in the metallurgical department a good blank 
could be cut with one saw blade, while bad ones 
wore out three, for the same section. It was then 
suggested that the annealing treatment was in- 
appropriate and needed revision, but the steel- 
makers were confronted with their own treatment 
cycle which was being followed at the works, and 
that contention had to be abandoned. As it was not 
desirable to upset the whole shop routine by chang- 
ing the annealing cycle if it could possibly be 
avoided, research was carried on in different direc- 
tions. The results have been that much greater 
uniformity in machining is now secured, rendering 
possible a considerable speeding up of machines, 
while dynamometer tests on the finished gears 
indicate an increased life, with a marked decrease 
in pitting and granulation. 

This desirable end has been attained as a result 
of work along various lines, which, at this time, 
we need not necessarily refer to in their original 
sequence. Examination of the macrostructure re- 
vealed by etching was the starting point, for the 
reason that it was observed that steels of similar 
chemical analysis showed very different struc- 
tures under this test. The theory is held by Mr. 
Sanders that often the openness of structure shown 
in etched specimens is not merely due to non- 
metallic inclusions, but is in fact an openness of the 
fibrous structure, which can be improved by ham- 
mering. The report, in fact, shows etchings of a 
steel in its original condition, and after further 
heating and compression, and in the latter the 
voids are seen to be very greatly reduced. Working 
on this foundation, Mr. Sanders argued that the 
heavy etching in certain parts of forgings probably 
really indicated the tearing or distortion of the 
fibrous structure, and that these parts were less 
dense than the remainder, resulting in uneven 
machining. 

Some trouble having been experienced in machin- 
ing double gear blanks, it was found that those that 
gave trouble had rounded edges, suggesting that 
the dies had not been properly filled. Such pieces, 
etched, gave an open structure, and it was con- 
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intended for engineers, Dr. Shewhart explained how, 





cluded that they lacked density owing to insufficient 
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work being done upon them. The dies and forging | Enfield work seems to lay most stress upon 
processes were therefore examined, and this brought | formity alone ; 
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Mr. Sanders requires both uni- 


to light the fact that in many cases, after the first | formity and steel which will show less etching effect 


blow or so, most of the work of the hammer was 
dissipated on the flash or fin, instead of concentrated 
upon the forging proper. When the flash was cut 
off and the piece reheated and rehammered, improve- 
ment ensued. Forging methods were thereupon 
revised so as to put the work into the piece itself ; 
closer and more uniform structure (as indicated by 


after hammering, a point not brought out as far 
as we can see at Enfield. Again, as a result of their 
work the English authors state definitely that 


| grain size appears to have little or no influence ; 


etching) resulted, and much better machining 
followed. This, Mr. Sanders ascribed to the better | 
adhesion obtained between the fibres, with less 


tearing and distortion. Following up this line, it 
was thought that original material of coarse micro- 
scopic structure might produce more ductile fibres, 
less liable to destruction in subsequent working, 
and, as annealing and forging experiments confirmed 
this, the investigation turned upon grain size. In 
this part of the research the McQuaid-Ehn grain- 
size scale was used for reference. In the prepara- 
tion of specimens to compare with this scale, they 
are subjected to carburising at 1,700 deg. F. for 
eight hours and allowed to cool slowly. The 
microphotograph, at 100 magnification, is compared 
with a series of numbered charts, and the specimen 
denoted by the corresponding number, 1 being 
coarse and 9 fine. Steels of the coarser ranges 
were found to be more ductile and to show less 
tearing of the fibres than the finer, and it is now 
taken as conclusively proved that the coarser- 
grained steels give more ductile fibres and greater 
density of structure in the forging, with consequent 
improved machinability. While the finer grain 
structures give less actual distortion under heat 
treatment, there is greater uniformity of distortion 
with the coarse material, so that advantage is really 
with the latter. 

The main points brought out by the investi- 
gation to this stage were thus that a coarse-grain 
material served best, combined with improved 
methods of forging such as would give density, and 
uniform and fine etching. Some of the practical 
results are noteworthy. Machinability, as denoted 
by a milling test, improved by amounts ranging 
between 50 per cent. and 400 per cent., while 
speeds and feeds improved from 11 per cent. to 
60 per cent. The life of the tools increased in 
proportion. Relative output figures for gear 
cutting under old and new conditions of various 
parts are, 65: 125 ; 24:35; 20:35; 52:90; 20:30. 
With this, the overall tool cost per job was reduced 
from 84 c. to 44 c. in the year. These results are 
directly due to the elimination of forgings which 
tore badly in machining, by securing not only 
suitable machining structure, but uniformity of 
structure throughout the pieces, in spite of shaping 
by forging. 

One of the interesting effects achieved, as sug- 
gested above, was uniformity of behaviour under 
heat treatment. It is stated that with the im- 
proved methods, with accuracy on the machine 
of gear spacing within 0-0002 in., and of contour 

+ 0-00025 in., after heat 
apparent change of spacing, while change in contour 
amounts to from 0-000¢ in. to 0-0005 in. Gears 
with concentricity of less than 0-001 in. after heat 
treatment show 0-0015 in. The uniformity of the 
change under treatment has been so marked that 
exact provision for it has been possible, with 
excellent production results. 

A further point of note, as an outcome of this 
work, has been the fact that in dynamometer tests 
the new gears have shown less pitting, and less 
granulation at the root, whik: the temperature of 
the oil in which they were run, was some 30 deg. F. 
less for the new than the old gears, indicating 
lower friction losses. Breakdown tests also showed 
increases of about 50 hours in favour of the new, 


on a life of from 70 hours to 80 hours for the old | 


gears. 

The material employed in the work of Messrs. 
Robinson and Nesbitt, appears from their paper to 
have been mainly rifle barrel forgings, whereas 
Mr. Sanders was concerned with more complicated 
shapes such as cluster gears, &c. It is, nevertheless, 
of interest that both researches turned on the 


uniformity of the macrostructure, to which, how- 
ever, 


Mr. Sanders appends other factors. The 


treatment there is no | 





but Mr. Sanders shows conclusively that this is 
not so in his case, and by stipulating for steel of a 
certain McQuaid-Ehn grain size (No. 4, coarse), 
output has been immensely improved. The macro- 
structures shown in the Institution paper, of them- 
selves give no clue as to what Mr. Sanders terms 
lack of density, or whether the metal might have 
been improved by closing the texture by further 
work upon it. It is to be noted, however, that 
structures which have the appearance of being 
relatively open, in this work machined better 
than others showing closer etching. While Mr. 
Robinson stated, if we remember right, that 
further heat treatment did not improve matters, 
we are not aware that he discussed the question 
of further work upon the metal. 

As confirming Mr. Sanders’ attitude regarding 
structure revealed by etching, we may quote the 
recent report of the British Engine, Boiler and 
Electrical Insurance Company, which states that 
boiler plates derive very great benefit from extended 
mechanical work ; ‘‘ pores are closed and segregates 
broken up, while non-metallic matter is greatly 
reduced in section. It is in general the macro- 
structure that benefits, as evidenced by the fibre 
developed by etching, and consequently a marked 
improvement in shock-resisting properties is to be 
expected.” 

Clearly, these researches open up the possibility of 
further investigation. At the moment, Mr. Sanders’ 
work seems to have carried matters to a greater 
length than that done here, though both researches 


'have made great improvements possible in produc- 


tion organisation. It would be interesting, if, after 
considering them together, someone would take in 
hand the task of co-ordinating these studies, so that 
their apparent discrepancies might be explained, or 
better still, as the President of the Institution of 
Mechanical Engineers suggested at the close of the 
recent meeting, the matter might be taken up by 
that body as a research subject. 


THE UNIVERSITY OF LONDON. 


Tue history of the attempts to provide the 
University of London with administrative head- 
quarters make a story which is long, and not 
altogether creditable to the Metropolis of the 
Empire. Taking the risk of recounting an oft-told 
tale, it may be recalled that the suggestion 
to found a university in London was made by 
Thomas Campbell, the poet, in 1825, at a time 
when Oxford and Cambridge were the only two 
such institutions in England, though it was not 
until eleven years later that a charter was granted 
by William IV. As is also well known, it was at 
first purely an examining body without much 
material existence. Nevertheless, it acquired a 
world-wide reputation for the high standard of its 
examinations and by being the first University to 
give recognition to English as a subject of university 
study, to found a faculty of science, and to admit 
women to its degrees on equal terms with men, 
deserves recognition as a pioneer along a trail 
which many others have since followed. The 
position we have sketched remained unchanged 
until the end of last century, when the greater 
interest that was being taken in education, and the 
fear that unless scientific and technical instruction 


| was placed on a more modern basis our trade was 


likely to suffer, led to the suggestion that London 
should be provided with a University which would 
not be a mere examining body, but a teaching 
University and a great seat of learning, correspond- 
ing in size and resources to the wealth and imperial 
position of the largest city in the world. This 
proposal, worthy though it was in conception, did 
not materialise without the usual birth pangs, as 
those who have studied the literature of the subject 
and, inter alia, the biographies of Lord Haldane and 
Professor Silvanus Thompson will appreciate. 


Indeed, it required many discussions and the 








deliberations of more than one Royal Commission 
before the birth of the rejuvenated University, 
organised as we know it to-day, could be achieved. 

Briefly, that organisation consists of external 
students who either attend institutions outside the 
University or are unattached, but who submit 
themselves in London and the Provinces, as well as 
in the Dominions and colonies, to examination, and 
thus continues the functions of the original estab- 
lishment. It also comprises a University Extension 
movement, which was inaugurated as long ago as 
1876 by the London Society for the Extension of 
University Teaching and was transferred to the 
University in 1902. This provides facilities for 
adult education, a notable part of its work being a 
holiday course for foreigners during the long vaca- 
tion. Again, the University is charged with the 
duty of inspecting and examining schools ; and its 
conduct of the matriculation and school examina- 
tions brings it into contact with hundreds of secon- 
dary schools all over the country. Finally, but 
by far the most important, it is now an institution 
dedicated to teaching and research, for which 
purpose it works in organic relationship with 36 
“* schools *’ where education of the highest standard 
is provided. These “schools” include University 
and King’s Colleges, which, after a long and useful 
period of separate existence, are now incorporated 
in the University, the Imperial College of Science 
and Technology, the East London and Bedford 
Colleges, and the London School of Economics. 

With all these changes and all this development, 
however, the University has not succeeded in 
obtaining a headquarters of its own, in spite of the 
fact that since 1902 the number of internal students 
—that is, students pursuing a prescribed course at 
a school of or under a teacher of the University— 
has risen from 2,004 to 11,452 and that the number 
of external students is not less than the latter 
figure, and in spite, too, of the increase in the 
complicated administrative work which has occurred 
during that period. For these reasons alone it is 
important that headquarters should be found in a 
position easily accessible to teachers and students, 
even though it is not desirable to bring all the 
institutions physically together under one roof. 
This principle has probably been generally accepted 
both by those responsible and those interested. 
But history has repeated itself. And twenty-one 
years have elapsed from the time when a Royal 
Commission reported in 1911 that permanent 
buildings were necessary, until 1932 when the 
acquirement through the generosity of the Rocke- 
feller Foundation of some 10} acres in Bloomsbury 
ensures that adequate accommodation in a central 
position educationally will be provided for a new 
University centre, comprising administrative build- 
ings and a library which will be erected with the 
munificent assistance of the Goldsmiths’ Company. 
In addition, the Institute of Historical Research will 
be moved from its present temporary building and 
the Schools of Oriental and Slavonic Studies and the 
London Day Training College will be similarly 
provided for. A Great Hall will also be built, and 
room found for the Officers’ Training Corps and 
Students’ Union. The buildings, we learn from a 
pamphlet which has just been issued by the Univer- 
sity, will be designed by Mr. Charles Holden, the 
main group being placed centrally on the site, with 
open spaces distributed more or less evenly along 
the two main frontages to the east and west. A 
tower placed so that it will dominate the group will 
serve as the main entrance, with the administrative 
block to the south and the library and scholastic 
sections to the north, while the strong horizontal 
character of the whole will give the mass a classical 
bias, which will harmonise with the British Museum 
without introducing a columnar treatment. 

How badly such a scheme is needed will be 
gathered when we point out that in its present 
headquarters at the Imperial Institute the corridors 
have to be filled with makeshift structures, the 
Great Hall is a wooden shed which was “ tempo- 
rarily ’ erected forty years ago, and the Goldsmiths’ 
and Durning-Lawrence Libraries overflow into the 
passages. Indeed, as any one who has visited the 
place will agree, it would be difficult to find any 
rooms more unsuitable for the purpose for which 
they are being used. 
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Though the scheme will take years to complete 
and the cost will not be small, a start can be made 
atonce. Private benefaction has made the purchase 
of the site possible, and the London County Council 
has made a generous grant towards the main 
building and towards the transfers we have men- 
tioned. Mr. Samuel Courtauld has provided funds 
for the erection and equipment of the Institute of 
Art, which will bear his name, and the Czecho- 
slovakian Government has promised a sum for the 
building and equipment of the School of Slavonic 
Studies. It is therefore hoped that by the time the 
University celebrates its centenary a considerable 
part of the new buildings will be completed. 








PARIS INTERNATIONAL ELEC- 
TRICAL CONGRESSES 


Two international electrical congresses are to 
be held in Paris in the early part of July ; the first, 
the International Congress of Electricity, 1932, will 
take place from July 4 to 12, the second, the 
biennial congress of the International Union of 
Power Producers and Distributors, which will be 
held from the 8th to the 12th of the month. The 
International Congress of Electricity, which has 
been organised by the Société Frangaise des Elec- 
triciens acting in concert with the Société Frangaise 
de Physique, the Comité Electrotechnique Frangais, 
and the Union des Syndicats de l’Electricité, with 
the collaboration of the International Electro- 
technical Commission, has been arranged to celebrate 
the fiftieth anniversary of the first International 
Electricity Congress, which took place in Paris in 
1881. Various circumstances, including the Fara- 
day celebrations in London, made it desirable to 
hold the Congress this year instead of last year. 

This first congress was remarkable for the number 
of men whose names have become part of the history 
of electrical engineering, who attended from different 
countries. Helmholz and Werner Siemens came from 
Germany, Eric Gérard and Gramme from Belgium. 
The workers representing France included Berthelot, 
Bécquerel, Bréguet, d’Arsonval, Marcel Deprez, 
Hospitalier, and Plant, while those attending 
from Great Britain included Prof. Ayrton, Latimer 
Clark, Col. Crompton, William Crookes, Warren- 
de-la-Rue, Carey Foster, Gordon John Hopkinson, 
Hughes, Fleeming-Jenkin, William Preece, Lord 
Rayleigh, C. W. Siemens, Sir William Thomp- 
son (Lord Kelvin), and Charles Varley. Galileo 
Ferraris was among the representatives of Italy. 
The Congress, which opens next week, may, in a 
sense, be considered as a world memorial to those 
pioneers, nearly all of whom have passed away. 
We, in this country, are fortunate in having Colonel 
Crompton still with us; he will be the doyen of 
those present. Those who remember the numer- 
ous Crompton exhibits at the Crystal Palace 
Exhibition of 1890 will realise how much before his 
time Colonel Crompton was. It is to be feared 
much of his early effort reaped little reward. 

The Congress was to have been opened by the late 
President of the French Republic, Monsieur Doumer, 
who was a great patron of scientific progress, but 
it is hoped that his successor in office will be able 
to honour the proceedings with his encouragement. 
About 230 papers will be presented, divided up 
into thirteen sections covering the theory of elec- 
tricity and magnetism; electrical measurement ; 
the generation and transforming of energy ; trans- 
mission and distribution ; electric traction ; electric 
lighting and photometry; electro-chemistry and 
electro-metallurgy, wired communications; radi- 
ology; high frequency phenomena; atmospheric 
electricity and terrestrial magnetism, and diverse 
applications of electricity ; the last section dealing 
with electrical history. In view of the important 
position which this country took at the 1881 congress 
and the number of leading men who attended, the 
number of papers which are being presented from 
this country on the present occasion is disappoint- 
ingly small. 

Great care has been taken to limit the papers to 
matters of a strictly scientific or technical character, 
to the exclusion of all industrial or commercial 
considerations, in order to avoid that commercial 
propaganda which has obtruded itself into the pro- 
ceedings of some international congresses of recent 


years. The organising committee is under the 
presidency of Monsieur Paul Janet with Messrs. 
Boucherot, Brylinski, H. Cahen, C. Gutton, J. 
Maroger, G. Magnier, E. Mercier, J. Rey and Marcel 
Ulrich as vice-presidents. 

The congress of the International Union of Power 
Producers and Distributors will take place during 
the last four days of the Commemoration Congress. 
This organisation was formed some years ago to 
bring together, from different countries, those 
interested in the generation and distribution of 
power. For the first few years of its existence 
its membership was limited to supply authorities 
and undertakings on the Continent and in the 
United States, but recently the Incorporated 
Municipal Electrical Association, the Incorporated 
Association of Power Companies, the London 
Electricity Supply Association, the Central Elec- 
tricity Board, the Electricity Commission and 
some other British organisations have become 
connected with it. Its permanent headquarters 
are at 26, Rue de la Baume, Paris. Congresses are 
held every two years at different centres, earlier 
meetings having been held in Rome, Paris and 
Brussels. The papers to be presented to the 
Congress of the International Union, about 50 in 
number, are in general of a different character 
from those to be read at the Commemoration Con- 
gress, being of a more detailed and operative cha- 
racter. One group of papers deals with the upkeep 
costs and depreciation of hydraulic power station 
piant and works. A further group covers experi- 
ences with powdered fuel, and operation matters 
relating to steam turbines, feed water treatment, 
automatic boiler regulation, boiler cleaning and 
fire protection. Transmission details, the earthing 
of neutrals, damage due to lightning, inter-con- 
nection problems, aerial navigation as affected by 
overhead lines, service breakdowns, corona-effects, 
and service telephonic inter-communication are 
covered by a third group. Electricity tariffs, 
installation inspection and service and matters 
relating to the useof specially low voltages for 
dangerous places such as inside boilers are in the 
fourth group. Instruction regarding electrical 
matters in primary schools is one of the features of 
the next section, which also covers thermal applica- 
tions in industry, electrical energy for agriculture 
and domestic applications. 

The papers presented to the two congresses must 
represent a very large amount of work, and it is 
to be hoped that the interest shown in them at the 
congresses and afterwards will justify the efforts 
made. Arrangements have been made by those 
responsible for the two congresses to prevent over- 
lapping. This is a promising indication of a general 
movement which has taken place during the last 
year or so to encourage co-ordination and prevent 
clashing among matters dealt with by various 
international organisations holding congresses from 
time to time. 








NOTES. 


OvERSEAS MEMBERS OF ENGINEERING 
INSTITUTIONS. 

THE numerous overseas members of the great 
engineering institutions, which have their head- 
| quarters in London, are necessarily less closely in 
touch with the activities of the body to which they 
| belong than are home members, who, unless they 
|live in some very remote district, have regular 
| sessional meetings, either in London or the Pro- 
_vinces, which they can attend. This state of 
affairs sometimes leads overseas members to 
| transfer their interest, and perhaps their support, 
'to local engineering institutions having their head- 
| quarters in the country in which they happen 
| to reside. Many of these overseas bodies are of 
| important standing and are doing good work, and 
| their is no need to criticise their activities in any 
way. It would be unfortunate, however, if their 
existence should tend to weaken the main engineer- 
ing institutions to which the hypothetical members 
probably belonged before they left this country. 
Anything that will keep overseas members in touch 
with the parent body is of importance. The 
situation has been dealt with to some extent by 
the formation of local centres of the great engineering 











institutions in foreign countries. The Institution 
of Electrical Engineers, for instance, has such 
centres in the Argentine and China. Develop- 
ments of this kind, which continually show signs 
of extension, are of great value, but cannot for very 
many years cover all, or the majority, of overseas 
members, and anything further which can be 
devised to serve the interest of those who live in 
the Dominions, Colonies or foreign countries is 
deserving of very cordial support. To consider 
the situation generally and devise means for dealing 
with it, the Institution of Electrical Engineers has 
appointed an Overseas Activities Committee, as well 
as many local committees in Australia, India, New 
Zealand and South Africa. A further activity, 
which was inaugurated on Wednesday of last week, 
is a Conversazione of Overseas Members. It is 
proposed to make this an annual function to be held 
in May or June. As most overseas members when 
they visit this country probably come in the summer, 
the ordinary meeting of the institutions are not 
available for them, and although, in the case of 
the Institution of Electrical Engineers, the Institu- 
tion conversazione is held in June, it is probable 
that the average overseas member feels rather lost 
in the very large gathering which assembles annually 
at the National History Museum. The Conversa- 
zione of Overseas Members made a very success- 
ful start last week. The members and their ladies 
were received by the President, and an attractive 
series of short addresses were arranged. Sir 
Archibald Page spoke on “ The Grid,” Sir Thomas 
Purvis on “ Transatlantic Telephony,” and Mr. N. 
Ashbridge on “ Broadcasting To-day.” In the 
time available none of these speakers could deal 
with his subject in great detail, but each gave an 
interesting and informative review of the present 
position in the field with which he was dealing. 
Sir Thomas Purvis was able to arrange a practical 
demonstration of ‘‘ scrambling ” in radio-telephony. 
A final point in connection with the whole matter 
is that if members arriving in this country from 
abroad would take the trouble to acquaint the 
Secretary of the fact, and leave with him their 
temporary addresses, it would clearly considerably 
assist the Council in their efforts to do rather more 
for such members than has, perhaps, been pos- 
sible in the past. 


WaTERLOO BRIDGE. 


The Waterloo Bridge tragedy has now reached a 
stage when it rivals in length those dramas which, 
lasting from early morning to late evening and even 
into the next day, form a source of entertainment 
for those who inhabit the leisurely East. In a 
report submitted by the Improvements Com- 
mittee to the meeting of the London County Council 
on Tuesday, June 28, it is stated that as a result of 
discussions with the First Commissioner of Works 
and the Minister of Transport the latter has asked 
for up-to-date estimates of the cost of re-condition- 
ing and widening the existing bridge and of recon- 
ditioning it only, though we should have thought that 
more figures had been produced than could possibly 
be of use. Steps are accordingly being taken by Sir 
Frederick Palmer to do this, and an estimate imple- 
menting the suggestion that those piers and arches, 
which are in the worst condition, shall be replaced 
by steel girders is also to be prepared. In this 
connection attention is called to the expenditure, 
which has been entailed both by the schemes 
themselves and by the maintenance of the existing 
bridge ; the latter item, it is stated by Sir Percy 
Simmons, amounts to 266,000/. <A definite assur- 
ance is therefore to be sought from the Government 
that they will take the necessary steps to ensure the 
carrying out of any scheme that may be decided on, 
and with this end in view it was agreed by a majority 
that the Prime Minister should be asked to receive a 
deputation. Opposition to this course came from 
the Labour Party, who contended that it would 
relieve ‘the Council of its difficulties and save nearly 
2,000,000/. in interest if the new bridge were met 
out of the rates. Assuming that the Council scheme 
would cost 1,300,000/., spread over five years, only 
260,0001., or just over a ld. rate would have to be 
spent each year. On the surface this would there- 
fore seem a very sensible arrangement, if there are 
no legislative obstacles in the way, and wonderment 
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may be expressed that it has not been adopted 
before. As we have said, it did not, however, 
commend itself to the majority, so that we must 
now wait and see what the Prime Minister will say. 


Tue Britisu Association Meetina at YORK. 


The programme for the York Meeting of the 
British Association promises, so far at least as 
Section G is concerned, to be full of interest; the 
subjects selected appear to be more than usually 
topical. For instance, the avoidance of atmos- 
pheric pollution by powdered fuel installations 
will form the subject of a paper by Mr. C. D. 
Taite; Mr. R. Borlase Matthews will deal with 
the distribution and utilisation of power from 
the grid, and Dr. C. C. Garrard with the subject 
of electrical propulsion of ships. In these days 
when signs of mis-management in world affairs are 
so plentiful, while engineers who have been respon- 
sible for the progress of civilisation have been kept 
in the background, Prof. Miles Walker's presidential 
address on the “ Call of the Engineer to Manage the 
World,” may be expected to excite interest, as will 
also doubtless Mr. A. P. M. Fleming’s review of the 
Soviet enterprise, based presumably on the facilities 
for observation which have arisen in connection 
with the large amount of business his firm has done 
in recent years with that country. Two con- 
tributions on noise are to receive consideration, 
one by Dr. G. W. C. Kaye, and the other by Dr. 
F. W. Carter, the latter dealing with magnetic 
noise in dynamo electric machines. Variety will be 
introduced by a paper by Prof. E. G. Coker and 
Miss R. Levi on French and British cleavage tests 
of timber. As something of an innovation, one 
morning will be devoted to the subject of railway 
traction, with papers on steam power, oil engine 
(by Sir H. Fowler) and electricity (by Mr. F. Lydall), 
followed by an hour and a-half's discussion. The 
control of humidity in industrial processes will be 
considered at a joint meeting with Section A. 
At this, contributions will be made jointly by 
Dr. Ezer Griffiths and Messrs. J. H. Aubrey and 
R. W. Powell, as well as by Messrs. J. Frith and 
F. Buckingham, while Mr. J. Lees will read a paper 
on the drying of air by the Silica gel process. 
The remaining papers are of a more miscellaneous 
character. They include one by Prof. W. Cramp 
on a new system of lighting at the coal face, and 
one by Messrs. J. Gilchrist and R. H. Evans on 
elasticity and hysteresis of rocks and artificial 
stone. Prof. F. Bacon will deal with the service 
failures of shafts, &c. Two electrical contributions 
will complete the list ; there will be a joint paper 
by Dr. H. Cotton and Mr. F. A. Hough on the 
pulling into step of the synchronous induction motor, 
and one by Dr. T. F. Wall on the economical 
control of the speed and power factor of the three- 
phase induction motor. There will further be the 
various committee reports. The visits will include 
the works of the Blackburn Aeroplane & Motor 
Co., Limited, Brough; the Savile Pit and Whit- 
wood Silkstone Pit head works of Messrs. H. 
Briggs and Sons’ Colliery ; the new Kirkstall Power 
Station, Leeds ; the Yorkshire Post printing works ; 
widening works on the L.N.E.R., the Cleveland 
Bridge Company's works ; the L.N.E.R. Signalling 
School, Railway Museum and carriage works, York. 

Evectricity Surety iv Lonpon. 

Extensions to the power station of the Hackney 
Borough Council, which include a 30,000-kw. 
alternator, three 125,000-lb. boilers, and the neces- 
sary auxiliary equipment, were formally opened by 
H.R.H. Prince George on Thursday, June 23. This 
plant, details of which were given on page 635 
of Enerxgerine for May 27, last, forms the first 
section of a new station, which is included among 
those selected under the South-East England 
scheme. Although under the control of Mr. L. L. 
Robinson, M.I.E.E., the borough electrical engineer, 
the output of electricity in Hackney has risen 
from 2,000,000 kw.-hr. per annum in 1914 to 
56,000,000 kw.-hr. in 1932, such an increase would 
not of itself justify so large a plant. Since 1925, 
however, the undertaking has been linked with 
Poplar, Shoreditch and Islington, as well as with 
the system of the North Metropolitan Electric 
Power Company, and connections will also shortly 





be made between it and the grid. Moreover, the 
cooling water facilities available on the site render 
it suitable for the erection of a station of much 
greater capacity than purely local demands would 
warrant. The extension is further also interesting 
from the fact that it may be said to mark a definite 
step in the consolidation of London’s electricity 
supply, a consolidation which, after a very un- 
inspired beginning and many deviations from the 
straight path, now seems to be no great distance 
from achievement. Tentative, though partial, 
steps towards this end were made during the war, 
when groups of privately owned and municipal 
undertakings laid down inter-connectors for their 
mutual assistance. Later attempts to bring the 
electricity supply of the metropolis under the 
control of one Joint Authority, as envisaged in 
the Electricity (Supply) Act of 1919, however, 
proved a failure, and the ultimate result of 
protracted negotiations was the establishment of 
two practically autonomous groups of companies 
operating in the west and east end, respectively, 
and a group of municipalities which alone was 
subject to the control of the Joint Authority. 
The companies have, however, some representation 
on the latter body, to which the purchase powers 
formerly held by the London County Council 
have been transferred, though with the passing of 
the Electricity (Supply) Act of 1926, its responsi- 
bilities with regard to generation have suffered 
some diminution. As its last Annual Report 
shows, it is, however, doing useful work on the 
transmission and distribution side. Indeed, it may 
be said that the 1926 Act, by placing generation 
under one control, has improved a position which, 
at best, was not ideal, and at worst might easily 
have been troublesome. A unified policy with 
regard to secondary transmission has also been 
adopted throughout the areas served by the London 
Power Company and the various municipalities, 
while as regards distribution, the areas are sufficiently 
large and well loaded to make further consolidation 
unnecessary. By devious ways, therefore, the 
Metropolis is achieving a system of electricity 
supply which should be quite capable of meeting its 
increasing needs for this form of energy. 


AMALGAMATION OF AVIATION INTERESTS OF LLOYD’s 
REGISTER AND THE BRITISH CORPORATION. 


During the past three years the inspection of 
certain classes of aircraft, for the renewal of Cer- 
tificates of Airworthiness, has been delegated by 
the Air Ministry to the Aviation Committees of 
Lloyd’s Register of Shipping and the British Corpora- 
tion Register of Shipping and Aircraft, and, in this 
connection, it was recently stated by the Director 
of Aeronautical Inspection that much of the work 
connected with the renewal of these Certificates, 
for civil aircraft, had been transferred to the classi- 
fication societies. In view of this, the Committees 
of the two societies concerned were advised that it 
would be of considerable advantage to all aviation 
interests that their activities in aircraft classification 
should be united. Accordingly, amalgamation of 
the aviation interests of Lloyd’s Register and of the 
British Corporation has been decided upon, and 
from to-day, July 1, 1932, the Aviation Committees 
of the two societies will act jointly. It is 
hoped that, in time, the classification of civil 
aircraft will be organised on lines similar to those 
which have proved entirely successful when applied 
to shipping. There can be no doubt that the 
knowledge and experience gained during long 
periods in the classification of ships will be of con- 
siderable benefit in furthering the interests of all 
branches of the aircraft industry. A strong Joint 
Advisory Committee has been formed, consisting of 
members of the respective Aviation Committees, 
and fully representative of all branches of civil 
aviation. Mr. A. L. Sturge is Chairman and Mr. 
M. E. Denny, deputy-Chairman, and Sir 8. George 
Higgins, Chairman of Lloyd’s Register, and Mr. 
Robert Clark, Chairman of the British Corporation, 
are ex-officio members. Other members of the 
Committee, which numbers 38 all told, include Mr. 
H. Burroughes, Sir Alan J. Cobham, Mr. I. C. 





Cicddes, Air Marshal Sir John F. A. Higgins, Captain 
I. H. McClure, Sir Robert McLean, Lieut.-Col. 
J. T. C. Moore-Brabazon, Mr. F. Handley Page, 








Mr. H. E. Perrin, Sir Philip Sassoon, Col. The Master 
of Sempill, Mr. W. S. Stephenson, Mr. H. J. Thomas, 
Air Vice-Marshal Sir Vyell Vyvyan, Air Com- 
modore J. G. Weir, Mr. G. E. Woods-Humphery and 
Sir Arthur Worley. The joint secretaries are 
Mr. M. K. Scott and Mr. T. R. Thomas, and the 
office of the new Joint Committee is at 71, Fen- 
church-street, London, E.C.3. 


EXPERIMENTS WITH COLLOIDAL FUEL. 


All classes of engineers, who have anything to do 
with fuel consumption, will await with interest 
the results of the experiments, which are now being 
conducted on the Scythia, and will hope that before 
long the Cunard Company will see their way to 
publish the data they have collected in full technical 
form. As has probably been gathered from the 
statements in the daily Press, the experiment con- 
sists in burning a special fuel, said to have been 
invented by Mr. R. A. Adam, the company’s 
assistant superintending engineer, in company with 
Messrs. F. C. Holmes and A. W. Perrins, of the 
technical staff, in one of the six boilers with which 
the vessel is equipped. This fuel is a mixture of 
crude oil and pulverised coal in the proportions of 
3 to 2 by weight, of so fine a grade that the resulting 
product is colloidal. At room temperatures the 
mixture, which has a specific gravity of 1-1, is said 
to be a dark brown viscid liquid of the consistency 
of treacle, but at slightly higher temperatures it 
runs freely, and can, therefore, be pumped and 
handled without difficulty. The ash is stated to be 
impalpable and can be passed out through the 
funnels without leaving any deposit. It is hoped 
by its use to do something to revive the coal indus- 
try, an expectation the realisation of which must, 
of course, depend on many factors, both technical 
and economic. Of the latter, the most important 
is the first cost, which, it is stated, might work out 
at from 5s. to 10s. per ton less than oil alone for 
the same steam-raising power, that is about 55s. 
to 50s. per ton with oil at its present price of 60s. 
per ton. With oil more nearly at its normal price, 
however, and coal suitable for pulverising at 12s. 
per ton, the savings, using oil and coal in the 
proportions mentioned, would, it is estimated, 
ultimately work out at a figure in the neigh- 
bourhood of ll. per ton. On the technical 
side, the chief difficulty would seem to be the 
stability of the fuel. In this connection, it is 
significant to notice that on page 577 of ENGINEER- 
tne for April 30, 1920, we described a fuel called 
Colloil, which bears a distinct resemblance to that 
now being used on the Scythia, and that on page 676 
of our issue of November 19 in the same year, we 
gave an account of some experiments in the same 
field, which had been conducted in America. In 
the case of the first of these, the coal, after pulveris- 
ing, was levigated with soap, fatty acids or silicate 
of soda to alter its surface tension relative to the 
oil, but no-definite figure was given for its stability. 
In the second communication it was stated that 
the minima stability at 70 deg. F., varied from 
ten days to eight months, depending on the class of 
coal used and the other constituents of the mixture. 
If the latter period can be obtained with the present 
fuel, there is nothing more to be said, and we must 
look for other reasons why a substance, which 
showed excellent prospects twelve years ago, 
should have been so little used, that it has been 
hailed by some of our daily contemporaries as a new 
discovery. Perhaps the explanation is that the 
claims made at that time could not be justified in 
practice. This is an additional reason why we 
shall await the results of the Cunard experiment 
with more than usual interest. 





Om ReEerivery aT MontrReAL..-We understand that 
Messrs. The Shell Oil Company of Canada, Limited, are 
about to erect a new oil refinery at Montreal, costing 
2,000,000 dols. A two-berth dock will be constructed 
on the St. Laurence River for the unloading of tankers, 
carrying crude petroleum ; pipe lines will be laid from 
the river front to the refinery ste, north of Sherbrooke- 
street East, and large storage tanks will be erected 
adjacent to the refinery in which petrol as well as motor 
and industrial oils will be produced. The site selected 
is close to the refineries of Messrs. British American Oil 
Company, Limited, Messrs. Imperial Oil Limited, 
Messrs. The La Salle Petroleum Refinery Company, 
Limited, and Messrs. Frontenac Oil Refinery, Limited. 
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the Riesengebirge (Germany), and served to pump 
| out this shaft and the ore seams connected with it, 
| which had been flooded with water. The principal 
experimental results are given in Table I. 

Tue number of publications referring to the air-| These measured values are shown in relation to 
lift pump is very large. In the majority of cases, | each other in Fig. 2. From this it will be seen that : 
however, they consist of descriptions of plants} (1) For each submergence ratio (= depth of 
which have been installed ; in only a few of them ‘immersion § divided by delivery height H) the 
has an earnest attempt been made to examine | quantity of water first increases rapidly with 


THE THEORY OF THE AIR-LIFT 
PUMP. 


By Dr.-Ina. F. Picker. 


reason for this is, as already pointed out by Ivens,* | up to a maximum, after reaching which it again 
that “the system is apparently so simple, that| falls away. 

at first sight it does not seem to merit the thought! (2) The quantity of water lifted also falls off 
and analysis that almost every other proven mecha- | with constant air consumption as the submergence 
nical appliance or device receives.” 


| ratio is reduced. 
The author therefore presents here, in a quite con-| (3) A very slight alteration in the submergence 
cise manner, based on his experiments over many 


ratio gives very different curves for the quantity 
years, some new points of view and a method by|of water in relation to the air consumption, so 































between two air-lift installations if the submergence | 
ratio and delivery height are absolutely rite tage 
| 


0 


(3219.c;) Waght ot Air Introduced , Gr. per Sec. 
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The points of contact of the tangents to 
ans = ; je curves from the point of origin O, give the | 
means of which it is possible to analyse and calculate positions of best operation, since before and after | 


the velocities of the air and water, the losses, and | these points the specific air consumption ¢ =A/W is | 
consequently the efficiencies, of an air-lift pump.t 


| higher than at them. The most favourable specific | 





Taste I. air consumption, given by these points, is therefore | 
: ; 4 | Of importance as a measure of the economy of the | 
— Delivery eee | Mate | alt-llt pump. | 
(Submergence), —_ aaa Efficiency, According to all previous observations it is found | 
at ow ol | H mx: | that the air delivertd into an air-lift pump expands | 
. — | practically isothermally owing to the heat taken up | 
| Percent. | from the water, so that it can be assumed that only 
41-20 0-80 | 515 15-88 | a 4o~ at abet teal , : 
57 - 60 4-50 | "8-33 41-14 the work given out by air in isothermal expansion 
s1-04 10-96 | 2-7 46-70 | is available. 
27-85 14-15 1-97 46-07 : —— a 
27-15 14-85 | 1-83 44.79 | The work done by air in isothermal expansion is 
25-57 16-43 | 1-56 43-09 A P,\ 
24-09 17-91 } 185 41-65 —— s 2) m, bewi fe? 
22-16 19-84 1-12 38-26 | ee a (7) righ 
18-97 23-03 | 0-824 30:37 | re Bale i 
13-39 28-61 | 0-468 18-86 the useful work done in raising the water is 
11-27 30-73 | 0-367 11-87. | 
Ner = W-H m. kg./s, 





The experimental equipment used by the author | 4nd consequently the overall efficiency is 
is shown in Fig. 1. It was installed in the Vulcan | Ne W-H-g. 


shaft of the Bergfreiheit pit, at Schmiedeberg, in | Neo pa. - (B) 
- = - 0 bd P, 


Neot q)) 


s E. M. Ivens, Pumping by Compressed Air: New 


York, 1920. where 

+ F. Pickert, Wirkungsgrad und Berechnungsgrund- W = weight of water per second ... kg./s. 
lagen von Druckluftwasserhebern. Dr.-Ing. Dissertation,| A weight of air per second kg./s. 
Technische Hochschule. Berlin, 1931. Ys - density of the air kg./eub. m. 





thoroughly the fundamental basis of this pump. The | increased air consumption and then more slowly | 


and 


== density of the water ... kg./cub. m. 


gw -_ 
P, == absolute atmospheric pressure kg./sq. m. 
P, = P, + 8 + gw = absolute pres- 

sure at the air inlet .-» kg./sq. m. 
H delivery height m. 
S = depth of immersion m. 


The overall efficiency, corresponding to the 
losses’ due to the flow of the water and the flow 
of the air through the water, can be split up into 
two parts, so that 

Neot Nw +a. (2) 

The efficiency nw is mainly determined by the losses 
which are caused by the acceleration of the water 
from rest up to the delivery velocity and the friction 
against the wall of the pipe. It corresponds to the 
hydraulic efficiency of pumps in general, and is 
expressed by the ratio of the work done in pumping 
against the actual delivery height H to that against 














Fig.1. TESTING PLANT FOR AIR LIFT PUMP. , Fig.2. 
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a total head of H,=H-+A, increased by an 
amount / equivalent to the loss of head in the pump. 
The efficiency is then 
W-H H 4H 
“W-(H+h) H+’ 
The efficiency , is mainly determined by the losses 
which arise due to the velocity of the air being 
different from that of the water. If the absolute 
velocity of the air at the upper end of the pump 
is v, and that of the water vy, the relative velocity 
in metres per sec. is 
Us 


Nw (3) 


(4) 
If the velocity of the air were the same as that 
of the water, then 


VA Uw 


vs = 0 
A greater quantity of air, i.e., a higher power 

consumption, is required in the ratio of the absolute 

air velocity vs to the absolute water velocity vy, 

than if v1, = vw, 80 that 

Uw ow 

vA OW — Us 


m= (5) 


The value of the relative air velocity vs, at the 
upper end of the pump is thus the determining 
factor for the efficiency %,, which will accordingly 
be here referred to as the slip efficiency. 
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At the upper end of the pump, let 


of total area of the pipe sq. m. 
Iw area occupied by water sq. m. 
ta area occupied by air sq. m. 
gw density of the water kg./eub. m. 
GA density of the air kg./cub. m. 
g density of the mixture of air and 
water . kg./cub. m. 
dl an infinitesimal length of the pipe m. 
Then 
fw Ja=f (6) 
and 
fwragwdlt+fascgasdl=f-g-dl (7) 
and therefore 
Me | Bene ) 
fam \ - 9a 


metre) can be 
1,000 kg. per 


In this g, (= 1-293 kg. per cubic 
neglected in comparison with gw ( 
cubic metre), so that 


(8) 
and 


(9) 


The equations of state give, at the upper end of 


the pump, for air 


g g) 
A =facvacgans:™ “gasta — . (10) 
gw 
and for water 
W = fw: ow: gwef-g: ew (11) 
from which 
\ (gw g) Ga Wa 
Ww g gw Uw (12) 


By means of the equations (1), (2), (3), and (5), 
the specific weight of the mixture at the upper end 
of the pump is obtained as 


P 
P, + loge + 
g gw , P, (p,) (13) 
Py . loge (p') } H, * ow 


For an air-lift pump in which the losses due to the 
movement of the water A 0, and consequently 


H, = H 
Py, . loge (7) 
dw * . P, 
Py * loge (7) 


This shows that for an air-lift pump without losses 
due to acceleration and friction, the specific weight 
of mixture at the upper end of the pump depends 
only on the delivery height H and the absolute 
pressure P, which is determined by the depth of 
immersion 8, é.e., on the total length of the pipe. 
If, therefore, the quantities of water and air are 
measured for an air-lift pump by means of equation 
(14), and the water velocity according to equation 
(11), the flow resistance / can be directly calculated, 
from which the actual weight of the mixture is 
given according to equation (13) with H? = H+ A. 

In Fig. 3, the measurements of Heefer* of the 
specific mixture weights are shown in comparison 
with those calculated from equation (14). These 
refer to an air-lift pump which is not delivering 
water, but in which the level of the water in the 
pipe has been raised by the injected air, and in which, 
accordingly, the resistance due to flow and friction 
is nearly zero, The agreement is very good, and 
establishes the correctness of the deductions which 
have been made. 

The specific mixture weights 7 at the upper end 
of the pump, calculated according to equation (13) 
from the author's measurements for the several 
series of tests (see Table 1) are shown in Fig. 4 in 
relation to the water velocity, from which it will be 
seen that the specific mixture weight at the upper 
end of the pump is not constant, but decreases as 
the water velocity increases. This reduction is, 
however, less with small submergence ratios than 
with larger ones. 

The relative air velocities at the upper end of the 


(14) 
H 


* ow 


pump are plotted in Fig. 5 against the air consump- 
tion for various submergence ratios, from which 
it may be deduced that :— 

(1) With constant submergence ratio the relative 
air velocity increases with the weight of air. 

(2) With constant weight of air, the relative air 
velocity increases with the submergence ratio. 

The relative air velocity has here values of over | 
20 m. per second. Reference to the remarks made 
in connection with equation (5) shows that with 
very low efficiencies still higher relative air velocities 
may be expected. 


| (4) The frictional losses in the pipe approach 
an approximately constant value at high loads. 
| (5) With a constant length of pipe, the frictional 
losses in the pipe become greater in proportion to the 
| effective work as the submergence ratio increases. 
(6) With a constant length of pipe, the losses due 
| to the relative air velocity become greater in pro- 
| portion to the effective work as the submergence 
ratio increases. 
(7) With constant submergence ratios, the fric- 
tional losses in the pipe are greater with small than 
| with large pipes. 







































































































































































In the case of a pipe having a diameter of 100 mm., 
as used here, the equation for the relative air 
velocity in metres per sec. becomes, with A = the 
weight of air in grammes : 

0-07745 — A\ 
* Gw- 9) (7) 

The efficiencies nw and 7% in relation to the 
overall efficiency ntot, are shown in Fig. 6 for various 
submergence ratios, as determined by Davis and 
Weidner* on a 31-75 mm. diameter pipe, 5-89 m. | 
long, and by the author on a 100-mm. diameter | 
pipe, 42 m. long. 

From this, the following can be seen :— 

(1) The hydraulic efficiency nw is highest at the 
most favourable operating point. 

(2) The slip efficiency 9, is nearly equal to the 
overall efficiency with low values of the submergence 
ratio. 

(3) The relative air velocity reduces the overall 
efficiency to a greater extent than do the pipe 
frictional losses. 


1.23 


(15) 


* Davis and Weidner, An Investigation of the Air Life 





* K. Hoefer, Untersuchungen dber die Strémunge- 
vorgange im Steigrohr eines Druckluftwasserhebers, 
ZV «l.l., 1913, page 1174. 


Pump, Bulletin 667, University of Wisconsin, 1914. 


| water to Farfan Beach, 


Fig.6. 
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(8) With constant submergence ratios the relative 
air velocity in small pipes is smaller than in large 


|ones, which is also the case in water columns at 


rest. 
An article by Gealy* and two further articles by 
the author? will no doubt be of interest to the 





mining industry, in connection with which the 
author’s experiments were made. 
Water Mary Lato Across PANAMA CANAL.—A 


12-in. water main has recently been laid across the bottom 
of the Panama Canal near La Boca. This will supply 
Bruja Point, and the Palo Seco 
leper colony. The main is laid in a trench cut across the 
bottom of the canal, the excavation work being carried 
|out at night after cessation of canal traffic. Cables 
are also to be laid in the trench for the electric and 
telephone services. 

* E. J. Gealy, “ Air-Lift Pumping System Quickly 
Raises Water ™ Flooded Anthracite Mine Areas,” 
Coal Age, 1925, vol. ii, pages 143-146. 

t F. Pickert, Richtlinien fiir den Gebrauch von Druck- 
luftwassererhebern im Bergbau; Gliickauf, 1932, No. 4; 
and Das Wesen der Druckluftwassererheber und ihre 
Anwendung im Bergbau ; Kohle und Erz, 1932, No. 7/8. 
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NOTES ON NEW BOOKS. 


Oil Ships and Sea Transport, by A. C. Hardy, B.Sc., 
F.R.G.S. (London: George Routledge and Sons, 
Limited, price 10s. 6d. net), is mainly devoted to a 
description of the trade in crude oil, considerable space 
being given to the developments which have taken 
place in tankers. The author, however, also discusses 
the trend of design in merchant shipping, and suggests 
that although the choice of oil or coal as the prime 
energy source is essentially a question of economics, 
British shipowners have tended to allow their senti- 
mental feeling towards coal to influence their judgment. 
At the present time, advocates are not wanting of a 
greater use of coal in British ships, with a view to help- 
ing the coal industry and placing less reliance on 
imported fuel. The Secretary of Mines recently stated 
in the House of Commons that there had been a falling 
off in coal output from 287,000,000 tons in 1913 to 
219,000,000 tons in 1931, with a corresponding falling 
off of 237,000 men employed in the industry. At 
first sight, these figures suggest that the advocates 
of a return to increased coal burning have a strong 
case, but as pointed out by Mr. Hardy, British shipping 
operates largely on an international basis, many 
vessels being employed as freight carriers between 
foreign countries. British ships, for example, carry 
American produce from American ports to the four 
corners of the world, and if our pre-eminence is to be 
retained, we must either fall into line with other nations 
who have set the pace with the oil-driven ship, or develop 
coal-burning vessels which can compete with either 
oil-burning or Diesel-engined vessels on equal terms. 
There seems little or no prospect of the latter alter- 
native materialising for freighters, and it would appear 
that our large dependence on imported fuel for this 
class of ship must be accepted as a fait accompli. 
Those who feel that such a policy is against the national 
interest may gain some comfort from Mr. Hardy’s 
book, insomuch as the author shows that the marketing 
of oil is at least as international in character as British 
shipping, and that outside of the New World, by far 
the greatest international market for crude oil is found 
in Great Britain. British imports of crude oil rose 
from 31,700 barrels in 1913 to 19,000,000 barrels in 
1927, and although imports have since fallen somewhat, 
this is entirely due to the unfavourable trading condi- 
tions ruling throughout the world. The figures for 
the last few years represent substantial employment 
for British workers, and tend to offset the falling 
employment in the coal industry. The danger of 
reliance on an imported fuel in time of war remains, 
but it is perhaps not too much to hope that the 
poverty of nations, if no higher motive, will render 
another war on the scale of the last impossible 
for some generations. 


La Tecnologia del Cemento Po.tland, by F. Salerno 
(Milan, Ulrico Hoepli, price 48 lire), deals with the 
properties, manufacture, and testing of Portland cement 
in a comprehensive manner. The name “ Portland” 
was first applied to cement by Aspdin early in the 
Nineteenth Century, the particular admixture, when 
set, being said to resemble Portland stone. Aspdin’s 
specification has long been out of use, but the name he 
coined remains as a generic term for all slow-setting 
artificial cements, and is even employed commercially 
to cover natural cements with similar characteristics. 
At one time the latter were of great importance, 
particularly in Italy, but the variations in their compo- 
sition militates against their extensive use in modern 
structures. Although Great Britain is the home of the 
artificial cement industry, progress in this country, as 
shown by the author, has been slow as compared with 
that in the United States, where the annual output 
increased from 15,000,000 tons in 1913 to 38,000,000 
tons in 1929. This figure exceeds the whole output of 
Europe, which amounted to 31,690,000 tons in the 
same year. Italy, which is naturally dealt with more 
particularly in the book under review, has increased 
her output from 104,000 tons in 1890 to 1,380,000 tons 
in 1913 and 2,700,000 tons in 1929. After discussing 
the chemical and physical properties of the basic 
materials used in cement manufacture, and their 
geological location, Ing. Salerno deals with the manu- 
facturing processes in detail. Chapters are devoted to 
crushing and grinding machinery, kilns and ancillary 
plant, and the most desirable works layout is con- 
sidered. Although foreign practice is quoted from 
time to time, the majority of the plants described are 
located in Italy, and the work would probably be of 
more interest to readers outside that country if some 
of the interesting developments which have recently 
taken place in America were dealt with. In discussing 
testing, the author describes the various tests in use in 
Italy in relation to the acceptance tests drawn up 
by the Italian authorities, and given the force of law 
by the Royal decree of July 18, 1930. Some of the 
testing apparatus described, which is mainly of the 
type supplied by Ing. A. Salmoiraghi S.A., of Milan, 





should prove of interest to those making use of corre- 
sponding apparatus in England. 





It has been demonstrated by an application of the 
laws of probability that some time, in some untold 
millions of years, the molecular bombardment on the 
underside of a brick suspended in the air will so much 
exceed the bombardment on its upper side that the 
brick will be supported and will remain in position 
for an infinitesimal fraction of time, even if there is no 
supporting cord. We learn from Mr. W. G. Riddell, 
in his entertaining Adventures of an Obscure Victorian, 
that this unlikely phenomenon used to be put to a 
practical test in Glasgow many years ago. He served 
his apprenticeship in an engineering works in that city, 
and started work the day after the New Year holiday. 
Reporting at 10 o’clock as instructed, he found no one 
there but the gateman, and was sent home. Later he 
learned that on this particular day it was the practice 
of the workmen to assemble at the gate at starting 
time. Someone then threw a brick in the air; “if 
the brick stayed up they started work, but if it came 
down again they went for a drink.” It is to be feared 
that this pleasing ceremony is a thing of the past, like 
much else of which Mr. Riddell has to tell. e book 
contains no dates, but Clyde engineers of the older 
school will be able to fix the time of Mr. Riddell’s 
apprenticeship by the fact that during it he saw the 
completion of the City of New York. The story of his 
apprenticeship will recall many things to those who 
spent five years, as he did, in a marine engineering shop. 
His experiences as a sea-going engineer will similar 
call up many memories. Mr. Riddell tells of a ro 
age of strong language and strong drink, but none the 
less, of incessant application and remarkable achieve- 
ment. His description of his two voyages to Spain in 
the steamer which for the purposes of his memoir he 
calls the Trojan, and which was held together by her 
paint and rust, is a remarkable story of what men can 
put up with and what they can do. This boat ulti- 
mately went down with all hands, and no one knowing 
her can have been surprised. The book is written 
entirely from the point of view of the practical man 
who has no use for theory, and the experiences dealt 
with certainly justify the point of view, but one trusts 
the one or two representatives of the engineers of a 
later generation who make brief appearances, usually 
carrying slide-rules, were not quite so silly as they 
are painted. Mr. Riddell, who is very modest about 
himself throughout, states that he had no original 
inclination towards engineering and was put to serve 
his time because his parents did not know what else 
to do with him. It is clear, however, that he is an 
engineer of very considerable attainments and with 
a remarkable capacity for work. His adventures— 
the word is justified—will be a delight to those who 
know something of the world with which he deals and, 
we trust, an inspiration, as well as an instruction, 
to a younger age. Depicting as it does a passing, or 
past, condition, it is also a definite contribution to 
engineering history. It is published by Messrs. 
Macmillan and Company at 7s. 6d. net. 





In Warmewirtschaft in der Zementindustrie, by Dr.- 
Ing. Hans Bussmeyer, vol. x (Dresden and Leipzig : 
Theodor Steinkoppf, price 6 marks), a detailed and 
comprehensive study has been made of the complex 
problem of heat economy as applied to the cement 
industry, the volume being a model which may well be 
followed by other authors who may contemplate 
publishing information relating to heat problems in 
other chemical engineering processes. There is a 
wide scope for the application of scientific methods to 
heat problems in cement manufacture, and any 
attempt that is made to study the scientific aspects 
of such problems without neglecting the practical 
requirements, will materially assist in the work of 
placing this industry in the position of a moie scientific- 
ally controlled manufacturing operation. In the fore- 
word, Dr. Bussmeyer refers with some degree of 
justification to the policy of secrecy adopted by a num- 
ber of cement manufacturers regarding the publication 
of data. Cement manufacture is one of those industries 
which is governed by the physical properties of the 
product to a far greater extent than the chemical 
composition. After introductory chapters describing 
the raw materials and the products of the cement 
industry, the author proceeds to discuss the theo- 
retical heat consumption of clinker burning, the 
balance equation of the practical kiln operation, types 
of kilns used, power consumption and the utilisation 
of the waste gases of rotary kilns for the production 
of steam and power. Many problems are dealt with 
which are of considerable practical importance, the 
scientific aspects being emphasised always with practical 
requirements kept in view. The theoretical efficiency 
of rotary kilns is of vital interest to cement manu- 
facturers because of its important bearing on costs of 
production. This matter is discussed with commendable 
clarity of statement, largely on the basis of heat balance 


sheets. Reference is made to devices adopted for 
economising heat and radiation losses and the Rigby 
and Polysius-Lellep processes are detailed. There are 
other sections in which the author's presentation of 
evidence and views are valuable; these include the 
influence of the lime content of the raw material on 
the heat consumption and the theoretical heat con- 
sumption of clinker burning. A recent development in 
the cement industry is the application of the waste 
gases leaving the rotary kilns to steam raising pur- 
poses; the author details complete heat balances for 
rotary kilns with waste heat utilisation devices as 
applied to the wet and dry processes, together with 
comparative data showing the total fuel consumption 
with and without heat utilisation installations. Being 
of German origin, the volume deals very largely with 
conditions in that country, although this does not 
detract materially from the value of the book, which 
is very attractively written and well documented. 
There are numerous line drawings, and within a small 
compass the volume gives a comprehensive review of 
our present knowledge of heat economy problems in 
the cement industry. 





The Modern Diesel, published by Iliffe and Sons, 
Limited, Tudor-street, London, E.C.4, at 2s. 6d. net, 
has a somewhat misleading title, since, strictly speaking, 
it does not deal with Diesel engines at all. The real 
subject of the book, relegated to a sub-title, is high- 
speed compression-ignition engines, and the work 
is intended as a popular handbook treating this subject 
in elementary style. There is no doubt that the rapid 
extension in the use of the type of engine dealt with 
has created a wide circle of readers who will welcome 
such a book, and we may say at once that it should 
fill their requirements admirably. While not being 
too technical, the reader is assumed to have some 
knowledge of the principles of engine design, as in- 
stanced <4 the inclusion of a heat balance sheet on 
page 8. The assumption is reasonable in view of the 
widespread knowledge of petrol-engine design at the 
present time. After an instructive introductory 
chapter, which in effect constitutes an apologia for 
the use of Diesel’s name in the title, a general survey 
is given of the development of the compression-ignition 
engine, in which such points as the importance of the 
fuel pump, the advantages of the Diesel cycle, and 
the relative merits of engines operating on the two- 
and four-stroke cycles are discussed. We notice that 
the claim is made in this section that the invention 
of the “ jerk” pump is due to Mr. Chorlton, its success- 
ful commercial development being assigned to Robert 
Bosch. Without going into the history of the fuel 
pump, we doubt whether Mr. Chorlton himself would 
countenance this claim. Following the general 
survey, chapters are devoted to fuel-injection systems, 
cylinder-head design, and the position of the high- 
speed, airless-injection engine in road transport. A 
number of modern engines are then described, and the 
two final chapters are devoted to a review of aircraft 
and marine engines respectively. 

So recently as February, 1928, we had occasion to 
deplore the position of British engine-builders in the 
field of high-speed airless-injection models. At that 
time Germany had a practical monopoly of designs for 
road vehicles, and the engines fitted to lorries in this 
country, which could almost have been counted on the 
fingers of one hand, were either imported models or 
made under foreign licence. The developments since 
are described in the opening chapter of Compression- 
Ignition Engines for Road Vehicles, by the Editor of The 
Commercial Motor, and published by the Temple Press, 
Limited, Rosebery-avenue, E.C.1, at 2s. 6d. net. It is 
no exaggeration to say that, to-day, British design is 
leading the world in this type of engine, a position due 
in no small measure to the work of Mr. H. R. Ricardo, 
in conjunction with The Associated Equipment Com- 
pany, Limited, and with Messrs. R. A. Lister and 
Company, Limited, and to that of Messrs. L. Gardner 
and Sons, Limited. A remarkable tribute to the work 
of the two former firms was recently given by Professor 
Huckle, of the Massachusetts Institute of Technology, 
who stated that the respective engines made by these 
firms were probably superior in air-combustion efficiency 
to any American engine yet in production. A number 
of other British firms have also played their part in 
reaching the present satisfactory position, and these 
are given due credit in the work under review, which 
is intended as a companion volume to the existing 
well-known Temple Press Manuals, and is therefore 
not highly technical, but, none the less, it will be found 
useful for those already familiar with the technical 
aspect of the subject, as giving the essential features 
of each make, as well as for those readers for whom 
it is particularly intended. Some thirty different 
makes of engine are described, covering the leading 
British and Continental designs, and chapters are 
devoted to fuel pumps, auxiliaries, fuels, operating 





costs, and maintenance. 
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8,800-H.P. ELECTRIC 





8,800-H.P. SINGLE-PHASE ELECTRIC 

LOCOMOTIVE FOR THE SWISS 

FEDERAL RAILWAYS. 

Tus electric locomotive, which we illustrate on this 
page has recently been completed by the Maschinen- 
fabrik Oerlikon and the Schweizerische Lokomotiv und 
Maschinenfabrik, Winterthur, for use on the St. Gott- 
hard section of the Swiss Federal Railways. It 
111 ft. long over the buffers, and has a total wheelbase 
of 95 ft. It weighs 244 tons, of which 119 tons is due 
to the electrical equipment. Owing to the operating 
conditions, and to enable it to negotiate the curves 
easily, it is arranged in two close-coupled halves, each 
of which is carried on eight 4-ft. 5-in. driving wheels 
and six 3-ft. l-in. trailing wheels. As will be 
from the illustration, the trailing axles are placed at 
each end and in the middle, the outer one of each 
locomotive half and the neighbouring driving axle 
being grouped together, so as to form a two-axle bogie. 
The locomotive may therefore said to be of the 
2-4-2-4-2 2-4-2-4-2 pattern, or symmetrical arrange- 
ment, which, combined with the fact that all the axles 
have side play, enables it to take the curves very 
easily, 

Each driving axle is equipped with two motors, 
which are connected in series, while the four groups of 
motors on each locomotive half are connected in 
parallel to the main transformer. The total output, on 
the basis of one-hour rating measured at the motor 
shaft, is 8,800 h.p., compared with the 5,400 h.p. of 
the locomotives constructed by the same firms for 
the Paris, Lyons Mediterranean Railway and the 
7,125 h.p. of the freight locomotives on the Virginian 
Railway. The locomotive has a tractive effort of 
84,200 lb. at the periphery of the driving wheels on 
the one-hour rating, and the speed corresponding to 
this rating is 38-5 m.p.h. On continuous rating, the 
tractive effort is 76,000 Ib. at a speed of 40-3 m.p.h., 
and at starting it is 132,000 lb. The maximum speed 
is 62 m.p.h. It was specified that the locomotive 
should be capable of hauling express trains weighing 
600 tons and freight trains weighing 750 tons at speeds 
of 38-5 m.p.h. and 31 m.p.h., respectively, up gradients 
of 1 in 37, conditions which are, we are informed, more 
severe than any that have so far been imposed on 
electric locomotives, but which were successfully 
fulfilled on trial. It may be added that the output 
and tractive figures were based on a temperature rise 
in the motors lower than would be permitted by the 
German or the new American regulations. If either 
of these codes had been adopted, the outputs of the 
individual motors would have been increased from 


18 


seen 


be 


450 h.p. to 550 h.p. at 38-5 m.p.h., and from 410 h.p. 
© 520 h.p. at 40-9 m.p.h. on the one hour and con- 
tinuous ratings, respectively. 
of power is therefore available. 
The arrangement of the internal equipment is mainly 
determined in each locomotive half by the position 
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| of the transformer, which is mounted above the centre | 


trailing axle, and by the drive. The latter is of the 
Winterthur Universal type, which is thus being used 
for the first time in Switzerland, and is placed along the 
longitudinal axis. The motors are arranged symmetri- 
cally to this axis. They are not, however, mounted 
directly over the axles they drive, but are displaced a 
little towards the ends so as to give sufficient room for 
the transformer. The commutators and pinions are 
on the same side of the motors, the latter being 
arranged so that the pinions face each other and 
engage with gear wheels on an intermediate shaft. 
Pinions on the latter, in turn, engage with a gear wheel 
through the centre of which the axle passes, power 
being transmitted to the latter through a coupling. 
The overall gear ratio is 3-47 to 1. To increase the 
adhesion when starting under bad rail conditions, a | 
compressed-air cylinder is mounted above the centre 
| trailing axle, so that the weight on the latter can be 
| relieved and transferred to the driving axles. This 
enables the adhesion to be increased by about 12 tons. 
\ccessibility of the various equipment is facilitated by 
the provision of a central gangway. 

Speed regulation is effected by varying the pressure 
applied to the motors, but instead of this being done, 
as is usual on the Swiss Federal Railways, by altering 
tappings on the low-tension side of the transformers, | 
the tappings have been placed on the high-tension side 
in order to reduce the size of the switchgear. Energy 
is supplied to the latter from the overhead line through 
four pantographs at a pressure of 15,000 volts and a 
frequency of 16%. The locomotive follows Swiss railway 
practice in being fitted with regenerative braking, in 
addition to compressed-air and hand brakes, the method | 
adopted being to connect the motor armature and | 
field in parallel and the former in series with a choke | 
coil. These connections are made by the reversing | 
switch, the result being that there are four parallel | 
circuits, consisting of the two motor armatures, two 
compensation and interpole windings, and a braking | 
coil, in each motor half, and these circuits are all| 
connected in series. In addition, the field windings of | 
all the eight motors are connected in series and are | 
arranged in parallel with the above four circuits. It 
was specified that it should be possible with this | 
arrangement to limit the speeds down the | in 37 
gradients to 21-7 m.p.h. and 40-3 m.p.h., and to reduce | 
the speed from the latter figure to 3-1 m.p.h. in about | 
two minutes. These conditions have been fulfilled on | 
trial, and the whole train has also been brought to a} 
complete standstill. 





MarKeTs ror Roap-MakING MACHINERY IN BrRaZIL.-— 
A confidential report on the markets for road-making 
machinery in Brazil has been prepared by the Depart- 
ment of Overseas Trade, 35, Old Queen-street, London, 
S.W.1. Interested United Kingdom firms may obtain a 
copy of the report on Sar to the Department, 
quoting reference No. A.X. 11,366. 
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THE LATE MR. J. G. HUDSON. 


Tue death of Mr. John George Hudson, which 
occurred at the age of 84, on June 13 last, removes a 
well-known figure from Lancashire engineering circles. 
Mr. Hudson, who was for many years chief engineer 
and director of Messrs. Hick, Hargreaves and Company, 
Limited, Bolton, was born in London on August 28, 
1847. His education began in 1856, at a school at 
Reading, where he remained until his father’s death in 
1859. Afterwards his school days were continued at 
Ashby-de-la-Zouch and at Osgathorpe, until 1861, 
when he was apprenticed to Stothert at the Bristol 
Shipyard, leaving in 1868, after the completion of his 
articles, to join the staff of the Dublin Shipyard of 
Messrs. Bewley and Company. He remained with 
this firm for three years as a draughtsman, being 
responsible for ordering material for the ships and 


machinery built during his stay; he also took a 
leading part in designing the ships’ machinery. He 


left Messrs. Bewley and Company, in 1871, to join Mr. 
T. F. Spencer, M.Inst.C.E., consulting engineer, in 
Westminster. 

As head draughtsman he 
for the design of marine 


responsible 
boilers for 


was largely 
engines and 


a jlarge number of vessels built to Mr. Spencer's 
specifications and under his inspection, many of 
the vessels being of importance, and _ including 


passenger ships for the North Atlantic trade. Mr. 
Hudson left London in 1877 to join Messrs. Mirrlees 
Watson and Company, Glasgow, the well-known 
makers of sugar machinery, as general manager. He 
was made a partner in 1882, and remained with the 
firm unti] 1888, when he returned to London to open 
an Office as a consulting engineer. While with Messrs. 
Mirrlees, he was able to standardise and greatly improve 
their products,‘ particularly the sugar-cane mills, 
vacuum pumps, &c. They did a large business in 
Demerara and the West Indies, and about the year 
1884, Mr. Hudson paid a visit, on behalf of his firm, 
to those countries. 

He carried on consulting work for two years, but 
as he found it difficult to keep in sufficiently close 
touch with practical matters, he joined, in February, 
1891, Messrs. Hick, Hargreaves and Company, Bolton, 
the well-known engine builders, as chief engineer, 
becoming a director when the firm was made into 
a limited liability company in 1892. Some very fine 
engines were built to his designs, mostly of the cross- 
compound, horizontal type, the largest units having an 
indicated horse-power of 4,000. 

Mr. Hudson partially retired from active work in 
1903, remaining in touch in an advisory capacity 
until 1910. He continued to be a director, however, 


until 1930. Mr. Hudson was elected an associate 
member of the Institution of Civil Engineers on 
February 4, 1879, and became a full member on 


25, 1887. 
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950-B.H.P. 


CONSTRUCTED BY 


12-CYLINDER MARINE ENGINE. 


MESSRS. SOCIETA ANONIMA F.LA.T., ENGINEERS, TURIN. 


























Fig. 1. 
950-B.H.P. FIAT MARINE MOTOR.| &,,, Fig-3. acta ile 
THE aero engines manufactured by the Societa % Fracté —— 


Anonima F.I.A.T., of Turin, were well known even 
before the war, during which over 15,000 were manu- 
factured for the Allies. Since the armistice, Fiat 
engines have been widely used in Italian and other 
aircraft, and a special model, the A.S. 5, was developed 
for the 1929 Schneider Trophy race, in which it will 
be recalled that the Italian machines, although not 
successful in securing the trophy, put up an excellent 
performance. This engine was a 12-cylinder water- | 
cooled Vee model, with a normal output of 1,000 b.h.p. | 
at 3,200 r.p.m. 

The motor-boat engine illustrated in Figs. 1 and 2, 
on this page, is based on the A.S.5 design, and has | 
been developed for international competition work. | 
As will be clear from the figures, the engine is very 
similar in general appearance to the ordinary aircraft 
engines made by the firm. The two cylinder groups 
are set at 60 deg. to one another. The cylinder bore 
is 138 mm. (5-43 in.) and the piston stroke is 140 mm. | 
(5-5 in.), these dimensions being the same as those | 
of the A.S.5 engine. Owing to the arrangement of the 
connecting rods, the cylinders in the starboard group 
have a slightly smaller cubic capacity than those in 
the port group, the respective cubic capacities being 
2,094 c.c. and 2,165 c.c. The total cubic capacity is | 
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BRITISH PRACTICE IN THE WELD- 
ING OF STRUCTURAL STEEL. 


At a meeting of the International Association for 
Bridge and Structural Engineering, which was recently 
held in Paris, a paper on “ British Practice in Welding 
of Steel Structural Work *’ was presented by Major 
James Caldwell, M.Inst.C.E. 

Major Caldwell pointed out that welding by means 
of the oxy-acetylene blowpipe had not met with much 
support in Great Britain for the assembly and the rein- 
forcement of steel bridges, but the process had been 
extensively applied to the purpose of cutting shapes 
in new work and the removal of defective steel members. 
Electric-welded construction, on the other hand, had 
developed into general practice during recent years 
and, therefore, his report dealt exclusively with the 
application of electric arc welding to steel structures. 
In reviewing the present position of electric arc welding 
as applied to the fabrication and erection of structural 
steelwork, it was of interest to recall the early steps 
in the development of the process and its application. 
The carbon are process was introduced in 1885, the 
arc being maintained through the medium of a carbon 
pencil and metal added by means of a filler rod. In 
1890, carbon was replaced by a soft iron wire, thus 
eliminating the necessity for the filler rod and what 
was commonly known as “ bare-wire welding” was 


therefore 25,550 c.c. The cylinders are of steel, and | the sump. One of the magnetos can be seen in Fig. 1, introduced. The process was substantially the same 


are forged in one piece with the combustion chamber. | 
Each cylinder is a separate forging, and is provided | 
with a welded steel water jacket. The cylinders are | 
bridged at the top by two aluminium-alloy casings, in| 


together with the water and oil pumps, the former being 
the larger pump to the right. The arrangement of | 
the carburettors and inlet manifolds will also be clear | 
from Fig. 1. The carburettors are of the Fiat double- | 


to-day, except for improvements in the welding equip- 
ment and the analysis of the wire. In 1907, the first 
light-coated electrode was introduced by covering the 
wire with a thin coating of paste in ordér to stabilise 


which the valve mechanism is mounted. There are | body type. The magnetos are of the Marelli MF 7 type, | the arc. A close study was made at that time of the 
four valves per cylinder, and the whole of the valve | and constitute two independent ignition systems. Each | metallurgical side of the problem, and in 1911 the first 


gear is protected by a detachable aluminium-alloy 
cover. The pistons are aluminium-alloy forgings, and 
are fitted with two gas and one scraper ring, all three 
rings being at the top. The gudgeon pin is held in 
the small end by a riveted cotter pin, and is free to 
oscillate in the piston bosses. The connecting rods 
are of the articulated type, with wrist pins held in the 
big ends of the auxiliary rods also by riveted cotter 
pins, and working in bronze bushes fitted in the master 
rods. The big ends of the latter are of the normal 
Fiat type, lined with anti-friction metal. The crank- 
shaft is carried in eight bearings, and is provided with 
a large thrust bearing of the ball type. The general 
construction of the crank and clutch casings, which are 
made from aluminium-alloy throughout, will be clear 
from the figures. 

The overhead camshafts are driven by oblique 
countershafts from the crankshaft at the forward end 
of the engine. The drives for the various auxiliaries 
are also located at the forward end, the two magnetos 
being mounted on a platform with their axes horizontal 
and perpendicular to the crankshaft, and the water 
and oil pumps being mounted in a recess underneath 





cylinder is fitted with two sparking plugs mounted at | 
right-angles to the axis. The lubricating-oil pump is | 
of the geared type and comprises three units, two to | 
draw the oil from the sump wells and a third to deliver | 
it under pressure to the various bearings. The water 
pump is of the centrifugal type. The carburettors are 
fed by a multiple-piston pump located at the forward 
end of the engine. Starting is effected by means of 
carburated compressed air from receivers carried on 
the vessel. The air is delivered to the cylinders in 
the correct order by a distributor driven from the 
engine. 

The clutch is of the dry-plate multiple-disc type, 
made up with alternate flat steel and asbestos-lined 
plates. The engine is direct coupled to the propeller 
shaft, and two engines, revolving in opposite directions, 
are fitted in the motor boat. The horse-power and 
mean-effective pressure curves are shown in Fig. 3. It 
will be noticed that the engine develops about 964 b.h.p. 
at 3,200 r.p.m., and that the mean effective pressure 





is constant at 11 kg. per square centimetre from 2,500 
r.p.m. to 2,900 r.p.m., falling to 10-6 kg. per square 
centimetre at 3,200 r.p.m. 


heavy-coated electrode was produced in Great Britain. 

As confidence in the process grew, the welding of 
steel structures became a practical proposition. British 
welding engineers, faced with conservatism and 
unfavourable regulations in their own country, were 
forced to go further afield to introduce their ideas. 
The results and progress of their initial pioneering had 
been particularly marked in Europe*, and Australia, 
and their work throughout had been based on the 
application of the heavy-coated electrode. In America, 
welding engineers had progressed on parallel lines 
and to a more advanced degree in the quantity of welded 
steelwork erected, but the bulk of their work had been 
carried out with bare-wire welding. The differentiation 


| was important in view of the marked variation in 


characteristics of design and methods of fabrication 
produced by the two processes in their respective 
spheres. The British welding engineer in pinning 
his faith to the heavy-coated electrode, maintained 
that the production of a metallurgically sound weld 
under practical conditions should not depend entirely 








* Belgium and Switzerland. 
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on the skill of the operator, but as far as possible on 
the natural function of the electrode during fusion. 
In other words he considered that a suitable covering 
should be provided on the electrode to form an active 
slag that would (a) clean the surface of the parent 
plates from oxide during welding, (6) protect the weld 
metal whilst molten from atmospheric gases and, 
therefore, prevent oxide and nitride defects from form- 
ing in the metal and (c) melt at a low temperature 
and thereby not be trapped in the weld metal as slag 
inclusions. Considering the extensive practical ex- 
perience of American engineers in the erection of 
steel structures with bare-wire welding, the marked 
tendency apparent in U.S.A. during the last 18 months 
to employ heavy-coated electrodes provided some 
justification that the claims of European engineers were | 
sound in this connection. 

It was certain that success in welded construction 
depended very largely on the initiative shown by the 
designer and his ability to break away from existing 
practice developed essentially for riveting. Bare- 
wire welded structures of the open truss type, with 
their general use of the simple lapped joint and rolled 
steel sections, did not appear to differ very largely in 
form from riveted structures. On the other hand 
in Europe there was a more advanced tendency to 
design welded structures on a monolithic basis with 
a general use of butt welded joints, even in main 
members. A further characteristic of considerable 
importance and individual to structures welded with 
heavy-coated electrodes, was the general application 
of light single-run fillet welds. This practice, although 
of comparatively recent introduction, had been 
successfully developed to an advanced degree both in 
Switzerland and Australia. The linear strength of a 
fillet weld was approximately proportional to the square 
root of the linear volume of weld metal deposited, 
so that the economic advantages of the light single- 
run fillet weld were paramount. A further asset 
was that welding contractional stresses were reduced 
to a minimum, but what might perhaps, be regarded 
as the most important advantage, was the fact that 
the soundness of a weld could be judged by expert 
visual inspection, provided that correctly-constituted 
moe Sapo electrodes were applied. Thus, the 
problem of control and inspection was solved in a 
simple, economical and efficient manner. 

One of the most important developments in welded 
structural steelwork in recent years was the movement 
on the part of public bodies to draft regulations for 
its control. Under the usual forms of building regula- 
tions, no method might be used which were not definitely 
sanctioned with appropriate specifications and _pro- 
visions for inspection. Therefore, the essential first 
step was to get welding recognised, naturally with 
safeguards for its proper execution. Welding com- 
mittees had been formed in many parts of the world, 
and their research engineers were submitting welded 
construction to a more exacting scrutiny in many 
respects, than had ever been made of riveted construc- 
tion in the past. It might be ventured that more was 
now known of the behaviour of welded joints than the 
behaviour of riveted joints. There had been cases 
of the failure of riveted joints which had passed the 
scrutiny of boiler insurance inspectors and hydraulic 
tests, traceable to the faulty manipulation of hydraulic 
riveters. Hence it was inaccurate to say that riveted 
joints could always be guaranteed after inspection by 
established methods. In framing regulations, one 
of the most important factors to be considered was the 
subject of “ allowable stresses * or “ factor of safety.” 
Needless to say, most public bodies were inclined to 
err on the side of safety by specifying low allowable 


|in tension members by riveted joints, the actual 


|the physical properties of various types of welds, 


8 tons per square inch (i.e., a factor of 3-5). It was 
generally recognised, and had been proved by test, 
that owing to the unequal distribution of stress induced 


breaking strength was reduced by 20 per cent., so 
that the effective factor of safety was 2-8 and not 
3-5. In compression, the allowable working stress 
was 6-5 tons per square inch, which, when compared 
with the yield strength of the steel, 18 tons per square 
inch (the point of failure in compression), showed a 
factor of safety of 2-77, which was roughly the same as 
that for tension. These calculations assumed that 
the shearing strength of the rivets bore a definite 
relation to the tensile strength of the parts joined ; 
often it was assumed that the two were equal. This 
strength did not come into full play unless all the rivets 
were equally good fits in their holes. The 20 per cent. 
reduction was meant to allow for possible departure 
from the condition; it might be sometimes insufficient. 
Under these circumstances, a factor for welding equal 
to that for the steel, or at the most 4, would appear to 
be ample. 

In published results of recent investigations, it 
would appear that much importance was attached 
to the determination of the static strengths of welded 
joints. Such values were of secondary importance 
except for use in design. Factors that deserved more 
attention were the resistance of welded joints to 
dynamic stresses, corrosion, solidity and ductility 
in the weld metal and above all “ consistency under 
practical conditions.” The future of welded steelwork 
must depend to a very large extent, on its consistency 
under practical working conditions, in other words, on 
its reliability. 

The main factors controlling economic and consistent 
welded production include intelligent design, sound 
organisation and welding procedure, thoroughly 
trained operators and inspectors and the employment 
of correct welding equipment and electrodes. These 
factors would appear to present much more fruitful 
fields for investigation and subsequent control than 


which were meaningless, unless they forecast with a 
reasonable degree of accuracy the results that one 
might expect to obtain in practice. 

The application of electric welding to the strengthen- 
ing of steel structures had offered a valuable solution 
to railway and municipal engineers faced with the 
problem of coping with increased traffic loads and 
depreciation due to corrosion. Well over 100 bridges 
had been strengthened by welding on Australian 
railways, and quite a considerable amount of important 
work had been carried out in Great Britain. Similar 
operations were either in progress or contemplated 
in India, South Africa and certain of the Crown 
Colonies. 

The main advantages claimed for the application of 
electric welding to the strengthening of bridges were 
briefly: (1) In some cases the only alternative to 
strengthening by welding was complete renewal. (2) 
Cost was invariably much less than when other methods 
of reinforcement were employed. (3) Delays to traffic 
passing over the bridges were avoided or greatly 
reduced. (4) In most cases underpinning or staging 
was unnecessary, and on principle the existing structure 
was not weakened or disturbed by the replacement of 
members and rivets in the initial stages, as was often 
the case with alternative methods. 

The strengthening of structures by welding might 
be divided into three broad classes: (1) The reinforce- 
ment of riveting or riveted joints in which the welding 
and riveting acted conjointly in carrying the stresses, 
as in the strengthening of lattice girder connections 





stresses. Whilst this was quite justifiable within 
reason, it should be borne in mind that the specification 
of too high a factor of safety was quite sufficient in 


itself to prohibit or seriously limit the welding of | 


structural steelwork on economic grounds. 

The recent report of the Structural Steel Welding 
Committee of the American Bureau of Welding, stated 
that the average ultimate tensile strength they obtained 
on butt welds (bare-wire) was 22-1 tons per square 
inch, on which the proposed allowable working stress 
of 5-8 tons per square inch gave a factor of 3-81, which 
they assumed to be satisfacto:y as it compares with 
their normal steelwork factor of 34. The generally 
accepted purpose of a “ factor of safety was to keep 
the load stresses well below the yield point, to allow 
® margin for indeterminate stresses, and for practical 
variations in materials and workmanship. Provided 
suitable specifications were drawn up to control the 
ability of the operator, electrodes, design and prepara- 
tion of materials, &c., there would appear little reason 
to anticipate greater variation in the quality and work- 
manship in welding than riveting. 


In other words 


or plate girder flange angle and web splice riveting. 
| (2) The reinforcement of existing members by welding 
on additional plates or sections. (3) The strengthening 
of girders by increasing their depth or by adding new 
|} members such as extra ties, struts or cross girders, &c. 
The question was sometimes raised as to how riveting 
and welding act in conjunction with each other or in 
other words, ‘‘ What is the strength of a riveted and 
| welded joint?” It was quite possible for a riveted 
| connection to be reinforced by welding, and for the 
| welding to bear the whole of the load and fracture 
before the riveting came into play, due to the presence 
}of “slip” in the rivets. In the case of an existing 
| bridge, however, it had to be borne in mind that the 
| members were already bearing their dead load before 
the welding was applied and furthermore, it would 
appear safe to assume that the initial slip in the riveted 
joints had already been taken up owing to the continual 
| variation in the stresses transmitted and the natural 
| vibration of the structure. It had been found that the 
strength of a combined welded and riveted joint might 


| 
| 


be estimated as the ultimate strength of the welding 
it would not appear unreasonable to assume practically | plus the yield point strength of the riveting. 


In 


the same factor for welding as for riveting or the steel | strengthening lattice girder joints it was necessary to 
itself. jensure that the additional stresses carried by the 
In Great Britain, for a 28-30 tons per square inch | welding were transmitted across the joint to the member 


that were weakened by the existing rivet holes, and 
this might entail the use of extra gusset plates. 

Major Caldwell’s paper formed the general report 
on its subject, it was accompanied by appendices pre- 
sented by Major Caldwell. The first was a communi- 
cation on “‘ Welded Steel Structures in Australia.’’ Some 
ten years ago the construction department of the Metro- 
politan Gas Company of Melbourne decided to substi- 
tute welding for riveting as a fabricating process. The 
first structure to be dealt with in this way was a gas- 
holder with a capacity of 3,000,000 cub. ft. and con- 
taining 550 tons of steel. This holder was 200 ft. in 
diameter and 36 ft. deep, and was placed in commission 
in 1922. It had given entire satisfaction. Since then 
six further holders with an aggregate capacity of 
9,000,000 cub. ft. and containing 3,013 tons had been 
built in the same way, as well as such structures as 
retort houses, coal viaducts and oil tanks, bringing the 
total tonnage of all welded structural work during the 
past ten years up to about 15,000 tons. Covered 
electrodes were used from the beginning. During the 
first part of the period little more was done than to 
establish the process as a safe and certain medium for 
structural fabrication, but in 1929 a procedure of 
metallic joinery was successfully evolved, in which the 
constituent members of a joint were interpenetrated 
and welded back and front. As the new form of 
construction demanded symmetry as an _ essential 
feature, such sections as channels and angles were 
eliminated, their places being taken by joists, tees, 
flats, rounds, and tubes. The results had led to 
increased confidence in the are-welding process. 

Are welding had been used in Australia on the 
construction of 41 new railway and 17 new highway 
bridges. The former contained 1,100 tons of steel 
and 70,000 ft. of welding, the corresponding figures for 
the latter being 1,289 tons and 93,000 ft. In addition, 
500 tons of steel and 186,000 ft. of welding had been 
incorporated in 74 existing bridges, and 465 tons of 
steel and 68,000 ft. of welding in four existing highway 
bridges. The main applications in repair work had 
been the relief of rivet stresses by adding flanges or 
gussets, or increasing the section of the flanges and 
truss members, the stiffening of members, the correction 
of minor faulty details, and the repair of wastage due 
to corrosion. This could be done at less cost, with less 
interference to traffic, and with greater ease than by 
the older methods. Almost all this work had also 
been done with covered electrodes and only one failure 
had occurred, this being due to faulty design rather 
than bad workmanship. 

In a further appendix it was mentioned that the 
Peterborough factory of the Canadian General Electric 
Company at Toronto, consisted of a steel frame weigh- 
ing approximately 760 tons, and made up of steel columns 
of Carnegie beam section which carried the crane girders, 
welded steel trusses, roof purlins, and bracing. All the 
trusses had a span of 80 ft. and were 7 ft. and 8 ft. 8 in. 
deep at the columns and centre panel points, respec- 
tively. The trusses had top and bottom chords, the 
flange of the top chord being continuous, while the web 
was notched at the centre to give the required pitch to 
the roof. This was then butt-welded and reinforced 
by a steel plate. Each crane column had a cap plate 
directly welded to its web and flanges, and all the 
columns had a base plate welded directly to the column 
sections. In the centre row of columns, the column 
carrying the roof truss was welded between two 18-in. 
channels, which were in turn welded to the columns 
carrying the crane girders. 

Only three weeks elapsed between the erection of the 
first colrmn and the completion of the work. The use 
of welding also resulted in a considerable saving of 
steel, and a further advantage was the absence of noise 
during erection. Great care was taken only to employ 
competent welders, each man before starting work 
being required to weld test-pieces the breaking strength 
of which had to be at least four times the unit stresses 
used in design. Test pieces were also welded perio- 
dically as the work progressed, the lowest breaking 
stresses obtained being 12,250 Ib. per linear inch for 
j-in. by }-in. fillets. 








Lonpon—Paris Arr PassENGER Trarric.—We have 
been informed that more passengers flew in the machines 
of Messrs. Imperial Airways, Limited, between London 
and Paris during May, 1932, than in any previous month 
since the inception of the cross-Channel air services 
thirteen years ago. Between May | and 31, the record 
number of 3,372 travellers were conveyed between the 
two capitals in Imperial Airways air liners. 

Capmium In Canapa.—Cadmium is obtained in Canada 
as a by-product in the smelting of zinc at the Trail plant, 
British Columbia, of Messrs. The Consolidated Mining and 
Smelting Company, Limited, and more recently at the 
zine refinery of Messrs. The Hudson Bay Mining and 
Smelting Company, Limited, at Flin Flon, Manitoba. 
The cadmium produced is mainly exported to Europe ; 
it is used in the manufacture of paints, fusible alloys, and 
certain special amalgams. Cadmium salts also find 





steel we had an allowable working stress in tension of | of either side, that was to say, clear of the sections 








application in medicine, dyeing, and in the arts. 
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HYDRAULIC MULTIPLE DRILLING MACHINE. 


CONSTRUCTED BY MESSRS. NATIONAL AUTOMATIC TOOL COMPANY, RICHMOND, IND., U.S.A. 








HYDRAULIC MULTIPLE DRILLING 
MACHINE. 


Tue developments which have recently taken place 
in the design of multiple drills are well brought out 
by the machine illustrated in the accompanying figure. 
The main object of the makers, Messrs. The National 
Automatic Tool Company, of Richmond, Indiana, 
U.S.A., has been to produce a machine which, while 
being as simple as possible, will increase existing pro- 
duction rates and lower operating costs. The machine 
is specially designed for fixed centre multiple drilling, 
and an important feature is that the cluster box can 
be easily changed to suit each individual job. It will 
be noticed from the figure that the column is of box 
form, and is of sufficient depth to resist deflection 
arising from the heavy feeding pressure. The counter- 
weight for the slide is located inside the column, and is 
connected to the slide by two stranded steel cables. 
Openings are provided at the rear of the column for 
adding or removing auxiliary weights to compensate for 
variations in the slide equipment. The ways for the 
slide are 18 in. wide over the outer edges, and 1} in. 
deep. They have a bearing surface of 34 in. on each 
side. As shown in the figure, the slide is of sufficient 
depth to give an ample wearing area on the ways. 








the adjustable table is not used. A wide channel is 
provided across the front and along each side, draining 
into a reservoir in the base. 

The hydraulic feed system is supplied from a pump 
of the plunger type, which delivers the oil at a pressure 
of 1,000 lb. per square inch. No low-pressure pump is 
fitted for the rapid traverse, the high-pressure pump 
being utilised for this operation through a differential 
control system. An oil reservoir, forming a separate 
casting, is mounted on the base at the rear of the 
column. The pump is mounted on the side of this 
reservoir, and is driven by a pair of Vee-belts from a 
3-h.p. motor mounted on a bracket at the top of the 
reservoir, as shown in the figure. The motor bracket 
can be raised to take up slack in the belts. The cylinder 
is recessed into the front of the column immediately 
behind the head slide, and the oil connection from the 
motor is made with seamless tubing. The motions 
of the head are controlled by a slide valve, mounted 
on the side of the pump, and it is only necessary to 
move this valve to obtain the rapid-forward, feed, and 
reverse slide motions, or to stop the slide. The move- 
ments of the valve are controlled by the trip mechanism 
shown in the figure, the trip gear being linked up to the 
pedal mounted on the front of the base. All the working 
parts of the trip mechanism are made of high-grade 











A gib, adjusted by means of headless set screws on the | alloy steel, and are heat treated. To start the machine, 
right-hand side of the head, is provided to take up wear. | the pedal is depressed, the control mechanism then 
The motor housing on the upper portion of the slide is being loaded. On releasing the pedal, the cycle of 
of the makers’ standard type. | operations commences. This cycle, which is timed by 
The table is of the adjustable knee type, and is | adjustable trip dogs, includes the rapid traverse down 
provided with a gib similar to the slide. It is raised or | to the work, the feed motion, the reverse, and finally 
lowered in the usual way by means of a removable | the stopping of the slide. In an emergency, the forward 
handle, which operates the adjusting screw through | motion of the slide can be stopped at any point in the 
a horizontal shaft and bevel gears. The minimum /|cycle by depressing the pedal a second time. This 
height of the working surface above the floor, is 22 in., | results in the slide motion being immediately reversed, 
and it has a working range of 17} in. The working | the slide being again brought to the starting position 
surface is 25 in. from front to back, and 40 in. from right | and then stopped. 
to left. Two Tee-slots are provided for clamping the| The arrangement of the control makes it impossible 
work or jig, and a channel for collecting the cutting | for the operator to start the machine with the tools in 
lubricant extends round the table and drains into the | contact with the work and with the rapid forward 
base. The latter is of deep section, and is of substantial | motion engaged. The adjusting dogs are easily acces- 
size in relation to the other parts of the machine. It| sible, and the pedal is in convenient reach of the 
has a working surface of 22 in. from right to left, and of | operator’s right foot. Adjustment of the feeding rates 
32 in. from front to back. Three Tee-slots are provided | is made by means of a calibrating device on the pump 
to facilitate the clamping of box tables or fixtures when itself. For setting up, the slide may be inched into 











 aaspey by means of a shut-off valve in the pressure 
ine at the side of the column. Push button control for 
starting and stopping the motors is built into the table 
at the front of the machine, the starting button being 
provided with a guard to prevent accidental contact. 
The machine can be supplied for use either with or 
without cutting medium. The pump, when fitted, is 
direct-coupled to an electric motor, and is mounted over 
the medium reservoir. The motor is provided with a 
separate switch to enable the machine to be run with 
the pump disconnected, the supply being taken through 
the main control starter, so that it is impossible to shut 
down the machine with the pump motor running. 


THE DEVELOPMENT OF INTER- 
NATIONAL STANDARDISATION.* 


Tue International Federation of Standardising Asso- 
ciations (I.8.A.) was established in April, 1926. The 
Federation covers 18 participating countries and its 
affairs are managed by a Council. As from January, 
1932, the council consists of members from the United 
States of America, Austria, Denmark, Italy, Poland 
and Russia. The president is Professor V. List, chair- 
man of the Standardisation Association of Czecho- 
slovakia. The annual expenditure, amounting to 
40,000 Swiss francs, is apportioned among the par- 
ticipating countries according to an agreed schedule. 
The general secretary is Mr. A. Huber-Ruf, with head- 
quarters at Bale. Although Great Britain took an 
active part in the preparatory stages of the formation 
of the I.8.A. it retired at the time of its definite founda- 
tion, and together with Australia and Canada is not 
associated with the work. The British Standards 
Institution has, however, expressed its willingness to 
assist and co-operate in special cases. It has recently 
been decided to set up I.S.A. Technical Committee 
No. 31, to deal with tyres and rims for automobiles 
and aeroplanes. The work of this committee will be 
carried out in England so that it will lie partly outside 
the organisation of the I.8.A. 

The Technical Committees of the I.8.A., which have 
been constituted are enumerated in Table I. The 
reports of these committees appear regularly in the 
quarterly review entitled Normalisatie, which is pub- 
lished by the H.C.N.N., at the Hague. As examples of 
work which has recently been carried out, it may be 
said that complete agreement has almost been reached 
over screw threads and bolts and nuts and also over 
limits and fits. The same thing applies to ball bearings. 
The standardisation of paper sizes has been carried a 
long way towards international agreement, but in this 
case one important point of controversy is still un- 
settled. A somewhat similar position has arisen in 
connection with the heights of centres, shaft ends and 
coupli In view of the strongly differing opinions 
which were held in these cases it was decided to publish 
recommendations of both parties, so that countries 
which have not participated in the consideration of 
these standards should have an opportunity of ex- 
pressing their points of view. 

The aims and objects of the I.S.A. are as follows :— 

(a) To prepare the ground for international agree- 
ment on standards by providing simple, systematic 
means of interchanging information on the standardisa- 
tion work and activities of different countries. 

(6) To develop general guiding principles for the 
assistance of national standardisation bodies. 

(c) To promote uniformity among the standards 
of the various national standardisation bodies. 

(d) To co-operate with any international body 
engaged in standardisation. 

(e) To devise administrative machinery so designed 
that it may readily be extended or modified to include 
the international approval of standards. 

The method of working prescribed in the statutes 
is that requests for international standardisation 
must originate from one or more of the national bodies. 
On receipt of such a request, the central office informs 
the various constituent bodies and, if the proposal is 
agreed to by a majority of not less than three, a 
technical committee is set up, one of the standardising 
bodies of the various countries being appointed to act 
as secretariat for the committee. A circular letter is 
sent out by the central office to the various national 
bodies, asking if they are willing to participate in the 
work of the technical committee and nominate a 
delegate to it. The practice followed hitherto has 
not been in accordance with this arrangement, the 
meeting of the technical committees being attended 
by representatives from all countries participating in 
the annual conferences. 

The procedure, as well as the results obtained, have 
been criticised from Switzerland, where it has been 
stated that the resolutions adopted by the technical 

















* Translation of an address given by Dr. B. M. 
Gratama, Past-President of the Main Committee for 
Standardisation in the Netherlands (H.C.N.N.) at the 
general meeting at the Hague on October 30, 1931. 
Abridged, 
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committees are of an indefinite character, it frequently | As in this case the diameters depend on the screw- 
being uncertain whether they are merely of an inter- | thread itself, metric countries have been obliged to 
mediate nature or represent final conclusions of the | accept the exact English diameters. 

committee, while the arrangements for keeping in Another difficulty in international standardisation 
touch with the progress of the work are not as com-/|turns on the question of preferred numbers. In 
plete as could be desired. It has been contended that | standardising an article occurring in different sizes, 
when any proposed standardisation is being considered |a series of numbers should be adopted giving the 


by the 1.8.A., it is desirable that full information should | successive sizes of the main dimension of the article | 


be available about what may have been done in indi-| and from which the article can be definitely defined. 
vidual countries, and arrangements for a proper inter- | Such a series of preferred numbers may be based on 
national exchange of information are necessary. existing standards or practice and a series drawn up 

While the present organisation is not incapable of y 
improvement in some of the directions indicated from 
Switzerland, it is possible that the necessary finance 
may prevent some of the proposals being adopted.| Techn. 
When the I.S.A. was constituted, the drawing-up of | Comm. 
world standards was not contemplated. The authori- ; a 
tative nature of any standards set up by the technical 


Taste I.— Technical Committees of the 1.S.A. 


Subject. Secretariat. 





. , : 1 Bolts and nuts. Screw threads .. Great Britain. 
committee must depend on the authoritative standing lc | Width across flats .. ; *"| Sweden. 
of the LS.A. itself. A moral obligation to bring home 2 Bolts and nuts. Metric system Switzerland. 
standards into line with LS.A. standards rests on those 2 Dm pe ly pelle Rae | conden 
countries which have voluntarily formed the associa- 5 Pipes and fittings |. e "| Switzerland. 
tion and co-operate in its work. Delegates who are 6 oe sizes = + + Seay 

; . seonhan . eo > Sai. 7 ivets es . : ° olland. 
nominated to the technical committees by the partici a Shipbaildings details ; **! Holland. 
pating countries should have sufficient authority to 84. Maritime navigation. 
ensure that the I.8.A. standards will be adopted in 8B. Inland navigation. 
the countries they represent. Only in this way can the ° ( ——- of technical subjects, — 
work performed by the LS.A. become of practical) 19 | Drawings |. |: :.  :.| Switzerland. 
importance. 11 Test pressures for the acceptance 
. , : » , of new stationary steam boilers Czechoslovakia. 
One of the difficulties with which the L.S8.A. is con- 12 Cast om dieann (soll) pipes Czechoslovakia. 

fronted is differences in the systems of weights and 13 Heights of centres .. : .| LSA. 
measures in use in different countries. The problem . | Ty ba We 

. . 0 OWA. 
of British and metric measures will probably never be 16 Keys _ ; [sA. 
solved by standardisation, but standardisation may 17 Steel and iror Switzerland. 
suggest means for keeping these two systems of measure- . pep et series 9 
ment in touch with each other, and may lead to the | 20 Aeronautics .. a Germany. 
adoption of agreed international standards in cases 21 Sprinkler regulations Austria. 
in which this difference in systems of measurement has = pre ee A enna : 
little or no bearing on the matter. In this particular 24 Sieves ry is Poland. 
matter however, no great progress is likely to be made 25 Cast iron and cast steel Switzerland. 
while Great Britain remains unwilling to join in the 26 — bronze, brass — 
work of the I.8.A. The first step towards dealing with 28 Oils |. vs *¥ U.S.A. 
the difficulty of different systems of measurement, must | 29 Drills and tools —.. ' .| France. 
lie in the standardisation of the conversion factors to be 30 Square-edged orifices for measur- | 

- , | ing the flow of air France. 
used in changing one measure into the other. The/ 4; 


Tyres and rims for automobiles 


and aeroplanes Great Britain. 


I.8.A. has prescribed, under its statutes, that both 
British and metric measures may be used. In a certain 
group of countries, uniformity has been attained by 


the adoption of a conversion factor of 25-4 (exact) 


TABLE II.—River Saanx Diameters aND Totpreances. (SIZES IN mM.) 


introduces an element of uniformity, likely to be a guide 
in any international standardisation which may be 
| carried out. 
| In France the application of preferred numbers has 
made considerable progress. As an example, the 
series Systéme International (S.I.) may be mentioned. 
| This system, ranning from 6 mm. to 80 mm. and over. 
| is applied to metric series, and has been in general use 
as an international system since 1899. It is illustrated 
|} in the last column of Table II. Much attention has 
| also been given to the question of preferred numbers in 
|Germany, but for practical reasons deviations from a 
| purely geometrical series are accepted in that country 
in order to bring the standard figures as far as possible 
to whole numbers. The difficulty of the matter from 
an international standpoint is that different countries 
| prefer different systems of numbers. 

| A proposal for the standardisation of nominal shaft 
diameters was made by Sweden in 1926. This original 
| proposal was extended to the proposed standardisation 
| of a series of diameters closely corresponding with the 
| diameters used for machine parts in a large number of 
European countries, and has ultimately led to the 
| setting up of Technical Committee I.S.A. No. 19, for 
| which Sweden is acting as secretariat. 

At present consideration is being given to a proposal 
|made by the French Standards Commission for the 
| setting up of a new technical committee to consider 
|“‘normal series of preferred numbers.” This is a 

logical proposal, since until the same series, or at least 

| similar series, are accepted, international standardisa- 
| tion will not be attained. The great stumbling-block lies 
|in the fact that in international deliberations funda- 
mental rules, which each country has set up for itself, 
| are constantly encountered, and these it is necessary to 
|overcome. Experience shows that international agree- 
| ment is only possible by readiness to subordinate indi- 
| vidual opinion to a majority. 

Another great difficulty in arriving at international 
agreement has been the erroneous assumption that stan- 
| dardisation, which is suitable for a group of countries, 
| should be considered to be applicable to all the coun- 
| tries in the I.8.A. There should be an opportunity for 
| regional standardisation as an intermediate step, which 
‘later might lead to full international standardisation. 
,An example of possible development of this kind is 
| given by the work of Technical Committee LS.A. 17, 





between the inch and metre. This factor, which, accord- 





ing to the latest measurements made in Great Britain, is [.8.A.— Proposal. Great Britain.* France. 
correct within two parts in a million, has been accepted ie es —_ 
by the Bureau of Standards at Washington, and is | é 
employed in Holland, Japan and Russia. This factor d dy dz ’ ‘ dy dp a qd, de 
has been accepted as a basis for the conversion of the —_ nek | 
linear measures in all the specifications of the British aieeea ye aa wanes 2; 4 4 > tet & eee 
Standards Institution. Germany is opposed to the | 10 9-9 10-3 - 10 9-5 10 
unification of conversion tables on these lines. The | _ il 10°5 il 
German Standard Tables are based on the ratio of the | 12-7 , } 12-7 13-5 - posi = 
length of the Imperial yard to the International metre 13 12-9 13-3 ty = | - — 
determined in exact decimals according to the measure- . . - : 2 14 13°5 14 
ment of 1895, and with a correction for the difference in 6 15-9 16-3 sat i =? spat 16 15-5 16 
conversion temperature for Great Britain of 163 deg. C. ty ~ ~ 18 17-5 18 
against 20 deg. C., for most countries using the metric 19 18-8 19-4 . = - - - om 
system. If the conversion factor could be standardised i pot : pity ty 20 19-5 20 
internationally, the confusion and difficulty arising . 20-6 : 20-6 21-4 — _ — 
from the conversion of measures would cease. 22 21-8 22-4 = . Cs ze 21-5 -- 
Although the existence of the English system of : os.6 . i 3 4 - oo in 
measures causes great difficulties in international - ~ 24 23-5 24 
standardisation, there are spheres of work in which the 25 24-8 4 L dy =~ « Pi 1s 
metric system is used generally. For some measure- = ; = : 27 26 27 
ments in electrotechnics, the metric system is used in 28 27-7 28-5 - _ = ae _ 
Great Britain, as it also is for ball-bearings. Rivets, bid 3 28°6 1k 28:6 29-4 30 eo 30 
however, will serve as an exan ple of the difficulties met a1 30-7 31-5 ; fu : = 4 = 
with owing to the existence oi the two systems. In 31-8 lt 31-8 32 °5 “ my = 
the H.C.N.N. standards for rivets, the diameters were : z ” = 3 33 32 33 
arranged in millimetres and half millimetres. The whole = spall = 34-9 18 34-9 35-7 ais. ae = 
series was, however, adapted to English practice, as in 37 36-7 37-5 . - — — — 
Holland the English (nominal) diameters are employed : 38:1 if rit = 2 ae a im 
in this particular field. When Holland was invited to = ; if as an:3 a a cea 
take charge of the secretariat of I.8.A. Committee 7, 
which deals with rivets, it made it a condition of © According to the 8.1. system. ibid | ee 
acceptance that Great Britain should join the com- | d = Shaft diameter; d, = minimum shaft diameter; d2 = m«ximum shaft diameter. 


mittee, 

This condition could not be carried out, as Great which closely follows the sizes of articles already in use. | 
Britain about the time in question retired from the | On the other hand, preference may be given to a series | 
L8.A. An attempt was made to draw up an inter- | following a geometrical progression and covering the 
national table of rivet diameters which could be| basic numbers of the decimal system. In addition to | 
utilised with either system of measurement by apply- |forming the basis of a rational progression in the | 
ing slightly different tolerances in the two cases.| various sizes of a standardised article, the use of a| 
The attempt, however, failed. As only countries | series of preferred numbers has the great advantage 
employing metric measures were represented on the | that it controls the standardisation of allied articles. 
committee, the dimensions were finally standardised | For instance, the preferred numbers of a standardised 
on & metric basis. Table Il which shows the rivet | line of bolts can be followed in the standardisation of 
diameters which have been standardised in different | drills, milling cutters and taps, and of measuring gauges 
countries illustrates the difficulty of international | and stock bars which are to be utilised for bolt making. 
standardisation in this field. In contradistinction | Although in many cases it is impossible to follow a 
from rivets, Whitworth threads, which have been | geometrical series in settling on preferred numbers, 


Steel and Iron, for which Switzerland acts as secretariat. 
The idea of the inter-state standardisation of iron and 
steel specifications originated in Switzerland, and was 
supported by Germany, Austria, and Czechoslovakia. 
At a later date Italy, Poland, and Hungary gave their 
adherence to the proposal. Technical Committee 
I.8.A. 17 was appointed on the occasion of the con- 
ference held in Prague in October, 1928, at which the 
I.S.A. was instituted. At this conference a draft 
proposal relating to the standardisation of specifica- 
tions for rolled and forged steel was brought forward, 
and essential agreement was reached among the first 
four countries mentioned. The English-speaking coun- 
tries were not represented at the meeting, but delegates 


in use for nearly a century, form one of the most | owing to the necessity of keeping close to existing | from France, who were present, made it clear that as 
perfect examples of international standardisation. 


practice, in new fields a series of preferred numbers 





far as their country was concerned complete agreement 
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AUTOMATIC BELT-TENSIONING DEVICE. 
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could not be expected, not for the reason that France 
was not convinced of the importance of standardisation 
in this direction, but because French practice as regards 
test bars and methods of testing had developed in a 
different way, involving different quality figures. 

As a result of the Prague Conference, Holland imme- 
diately proceeded to form a National Standards Com- 
mittee, T 10, to revise the existing national specifications 
and bring them as closely as possible into line with the 
international specifications. 
being followed by Austria. During the Prague Con- 
ference, full consideration was given to the objections 


raised by France, but it was not found possible to| [Institut International de Bibliographie at Brussels. 


modify the proposals to any great extent to meet her 
views. It was originally hoped that the international 
specifications might be finally adopted in 1929, but 
this hope was not realised, and the matter is still | 
in abeyance waiting further comments from the| 
French Standards Commission. Apparently the time | 
is not yet ripe for the success of this important scheme. | 
The situation is a disappointment to Holland, which | 
has to work with specifications for iron and steel which | 
are applicable in Germany, Great Britain, America, | 
Belgium and France. It would have been preferable | 
had no attempt been made to obtain international | 
agreement on these specifications, but to have concen- 
trated, for the time being, on countries which are in | 
general oriented on German industry. Other countries 
would have been able to follow such a regional | 
standardisation as far as they saw fit. If a new} 


The same procedure is | ance, 
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be at liberty to determine the necessary 
tolerances in the trimming of the paper, 
and that such tolerances should be kept as 
small as possible. 

Technical Committee I.S.A. 6 is also deal- 
ing with the standardisation of the arrange- 
ment of business letter heads, window- 
jenvelopes and the placing of the punched holes in 
| bills of lading. The programme of work of the com- 
| mittee does not include the standardisation oi card-index 
'and other cards, although this question was under 
| consideration by the Netherlands Standards Com- 
| mittee as long ago as 1922. In view of the me- 
|chanisation in the administration of many large 
concerns and Government Departments, international 
standardisation in this matter, particularly in conjunc- 
|tion with the English-speaking countries, would be of 
|great value. The standardisation should include cases 
land furniture for filing cards, as well as the cards 
|themselves. The 10th Conference of the Institut 
| International de Bibliographie, held at the Hague in 
August, 1931, considered this subject in its relation 
|to the mutual accessibility of the results of interna- 
| tional work. 
As an aid to the furtherance of the international 
|interchange of data and information, uniformity in 
' the classification of names and subjects is of import- 

International standardisation in this subject 
has, to some extent, existed for a long time in the 
form of the Classification Decimale introduced by the 





The I.8.A. has formed Technical Committee I.8.A. 9a | 
to deal with this subject. International standardisation 
in this field is not, however, in the hands of the I.8.A., 
but it is of importance that it should keep in touch 
with and co-operate with organisations dealing with it. | 
A similar state of affairs exists in the field of electro- | 
technics. The International Electrotechnical Commis- | 
sion (1.E.C.) is occupied with international standardisa- | 
tion in this sphere, and the I.8.A. has consequently | 
abstained from doing any work in this direction. 

Finally, mention should be made of the co-operation | 
of LS.A. with the New International Association for | 
Testing Materials. When this Association was insti- 
tuted in Amsterdam in 1927, it was decided that it | 
should not embark on standardisation work. It was | 
apparent, however, during the Congress convened by | 
the Association in September, 1931, in Zurich, that | 
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AUTOMATIC BELT-TENSIONING 
DEVICE. 


A SIMPLE and reliable means of ensuring a constant 
tension on the driving belt from a motor is illustrated 
in Figs. 1 to 4, on this page. The device shown in the 
figures has been introduced by Messrs. Crofts 
(Engineers), Limited, Thornbury, Bradford, and is 
known as the “ Constension”’ drive. As will be seen 
from Fig. 4, it consists of a pivoted cradle, on which the 
motor is mounted, the relative positions of the motor 
and pivot being such that the weight of the former 
maintains the belt in constant tension. It will be 
obvious that the arrangement can be applied equally 
to flat-belt, Vee-belt, or to rope drives, and the base and 
cradle are made in a range of standard sizes to suit 
motors up to 50 h.p. Alternative models are made for 
wall mounting, suitable for motors up to 20 h.p. 

Figs. 1 to 3, showing the base and cradle, taken in 
conjunction with Fig. 4, are almost self-explanatory. 
It will be noticed that the cradle consists of two arms 
pivoted on a cross-shaft in the base, and provided with 
holes and slots in their upper faces for bolting down the 
motor. Assuming the 804 fixed in position on the 
floor, it will be evident that varying degrees of tension 
can be given to the belt by bolting down the motor to 
have a greater or less degree of overhang on the pivot 
shaft. It will further be seen that this shaft is forked 
at each end, the forks embracing nuts on two longi- 
tudinal screws. A further adjustment is thus obtain- 
able after the motor has been bolted down, enabling 
the exact tension which will just give the required drive 
without needless stress on the belt to be obtained by 
trial. 





Tue Unrrep States Iron anv Street Inpustry. 
Statistics issued recently by the Umited States Bureau 
of Mines show that the production of steel in that 
country declined from 40,669,483 gross tons in 1930, to 
25,600,000 tons in 1931. Pig-iron outputs declined from 
31,036,866 tons in 1930 to 17,952,613 tons in 1931. The 
iron ore mined in the United States, mainly hematite 
from the Lake Superior district, amounted to 31,131,502 
tons in 1931, which figure represents a decrease of 47 
per cent. from the total for 1930. 

British STANDARD METHOD FOR DETERMINING 
Fusion TEMPERATURE OF CoaL AsH.—It is well known 
that the ash present in coal may be objectionable for 


attempt is to be made to obtain international standardi- | the discussions of the various groups involved questions | furnace purposes, not only on the score of the amount 


sation, the co-operation of English-speaking countries | 
should be sought. | 
A piece of international, or rather regional, standardi- | 
sation, which is meeting with better success is that of | 
paper sizes, which is handled by Technical Committee | 
I.S.A. 6. This standardisation is confined to countries | 
employing the metric system. The fundamental size, | 
accepted by Technical Committee I.S.A. 6 is 841 mm. 
by 1,189 mm. This gives a surface measuring 1 sq. m., 
from which the remaining sizes are derived by halving, 
the proportion between length and width remaining 
constant. Some countries regard the standards as | 
trimmed sizes, others as untrimmed sizes. The 
technical committee recommends that each country 


of international standardisation covering such matters 
as the composition of cement, definitions of ductility, 
brittleness, plasticity and elasticity in the testing of 
metals, the form of the standard test bar for testing 
cast-iron, and the standard test bar for notched-bar 
impact tests on steel. It is consequently very difficult 
to draw a line between the work of the New Interna- 
tional Association for Testing Materials and the I.8.A., 
and in both bodies the desirability of close co-operation 
has been fully recognised. An attempt has been made 
in the foregoing to review the work of the I.8.A. for 
three years, though considerable stress has been laid 





present, but on account of its relative fusibility and 
liability to clinker. The publication, on the part of the 
British Standards Institution, of a standard method for 
the determination of the fusion temperature of coal ash 


should, therefore, be of material assistance in investiga- 


tions on the subject. Briefly, the method consists in 


observing, by means of an optical pyrometer the 


temperature at which deformation occurs on heating 
triangular pyramids, made from the coal ash and com- 
monly described, in this connection, as cones. A button 
may also be used for this purpose, but observation of the 
fusion-point may be more difficult than with the cone. 


Copies of the specification, which is designated No. 453- 


1932, may be obtained from the Publications Department 


on the difficulties, which, however, must be present | of the Institution, 28, Victoria-street, London, 8.W.1, 


in all international efforts. 





price 2s, 2d. post free. 
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WITTON-KRAMER MAGNETISER. | 


Tue attention of magneto manufacturers, as well 
as of owners of garages and works, where repairs to | 
this equipment are carried out, may be drawn to the | 
magnetiser, which has recently been placed on the | 
market by the Witton-Kramer Tool and Hoist Works 
of Messrs. General Electric Company, Limited, Magnet 
House, Kingsway, London, W.C.2. The chief advan- 
tage claimed for this magnetiser, illustrations of which 
are annexed, is that the operation of remagnetisa- 
tion can be carried out without dismantling the mag- 
neto, it being sufficient to place the latter between 
the poles, clamp it by tarning the hand wheel, and 
switch on the current. The poles being adjustable, it 
is also possible to use the magnetiser for dealing with 
bar magnets up to 12 in, long. 

As will be seen from the illustrations, the magnetiser 
is mounted on a cast-iron base, to which the two steel 
poles, carrying the coils, are fixed. The upper hori- 
zontal face of each pole is machined with a Vee slide, 
along which the pole pieces can be adjusted by means 
of the handwheel already mentioned. The pole 
pieces can, therefore, be moved out to accommodate 
the magnet it is desired to treat, and screwed in again 
so that the latter is clamped in position. Any shape 
of magnet can be dealt with by employing pole pieces 
of appropriate dimensions. The electrical loading of 
the magnetiser is 3 kw., and the direct-current necessary 
for its excitation is switched on and off by the foot- 
operated switch, shown in the figure, an arrangement 
which has the advantage that it leaves both hands of 
the operator free for changing the magnets. The 
switch is fitted with heavy contacts so that the large 
current passing can be broken without damage, an 
operation which is assisted by the provision of a 
magnetic blow-out. All that is usually necessary to 
magnetise any form of magnet is to close the pedal 
switch several times. It may be added that a smaller 
type of apparatus with a loading of 0-75 kw. is also 
made. In this pattern, the axes of the coils are hori- 
zontal and are mounted on a U-shaped frame, one of 
the arms being movable backwards and forwards on a 
slide by means of a toggle and handle. The current is 
switched on and off by hand. 


ANNUALS AND REFERENCE BOOKS. 


Répertoire de la Production Suisse.—A directory con- 
taining the names and addresses and particulars of the 
products of Swiss manufacturers and exporters has 
been sent to us by the publishers, L’Office Suisse 
d’Expansion Commerciale, Zirich and Lausanne. The 
volume, which is issued with the approval of the 
Département Fédéral de l'Economie Publique, Berne, 
is entitled Répertoire de la Production Suiase. It 
divided into three main the first of which 
is an alphabetical list of Swiss products and manu- 
factures ; the second section is a directory of classified | 
trades subdivided under various heads, and the third | 
an alphabetical list of manufacturers, together with | 
their addresses and brief particulars of their products 
Short lists of merchant-exporters, banking firms and | 
consulting engineers are included at the end of the | 
volume. The volume, which is in the French language, 
contains 650 pages and is well printed and bound. 
Individuals or firms desiring to possess copies of the 
Répertoire, which bears the date 1930-31, should com- 
municate with M. le Directeur, Office Suisse d’Expan- 
sion Commerciale, Bérsenstrasse 10, Zirich. We 
understand that the next edition of the directory will 
be published in 1933. 
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sections, 


Local Catalogue ; Newcastle-upon-Tyne Central Public 
Library.—The growth of a catalogue for public use in a 
large library such as those of our greater cities is in- 
evitably attended by the disadvantage that even if the | 
entries are classified under subject headings the divi- 
sions thus formed are apt to be too complex to enable 
any particular section of them to be easily disentangled. | 
Extended sub-division is in the long run merely a 
postponement and not a solution of the difficulty, and 
the Public Libraries Committee and the Public Librarian, 
Mr. Baird Anderton, of Newcast'e-apon-Tyne, both 
merit congratulation on the production of a local cata- 
logue classifying the material concerning Newcastle 
and Northumberland which exists in the Central | 
Public Library of the city. The book is a handsome 
quarto of some 630 pages. It is true that most of the 
entries appear twice 1.¢e., once under the author's name 
and once under the subject heading, but, making allow- 
ance for this, the wealth of material available must, we 
imagine, be surprising even to those who are really 
familiar with the general catalogues. Moreover, it is, 
as a whole, of more than local importance, and no doubt 
those concerned with research in almost any subject 
will wish that similar catalogues were in existence for | 
the other counties of Great Britain. To ourselves | 
the sections pertaining to the industries of the city and | 
county are of more particular concern. Individual items 





| tures at a distance, 


|}of their catalogue literature by Messrs 
| Vickers Electrical 


WITTON-KRAMER 


MESSRS. GENERAL ELECTRIC 
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MAGNETISER, 


COMPANY, LIMITED, LONDON. 

















of interest are too numerous to be cited, but it may be 
mentioned that the library seems to be rich in material 


| 


dating from the early part of the Nineteenth Century, | 


and even of pre-Rocket days. In the section on 
“ Canal Engineering ” it is somewhat intriguing to find 
that there are a number of reports, &c., on proposals 
for a canal between Newcastle and Maryport, and 
other places on the West Coast, dated 1795. A report 
of 1824 deals with a ship canal between Newcastle and 
Carlisle. 





T 
CATALOGUES. 

Instrument Transformers.—A number of leaf catalogues 
of instrument transformers for current and voltage are 
to hand from Messrs. Elliott Brothers (London) Limited, 
Lewisham, London, 8.E.13. 

Transformers.—Messrs. Bruce, Peebles and Company, 
Limited, Edinburgh, have sent us a new catalogue ol 
pole-mounting transformers with full technical explana- 
tory matter and extensive lists of sizes 

Fans.—aA circular illustrating a variety of ventilating 
fans and their application to workshops and laundries 


is to hand from Messrs. James Keith & Blackman 
Company, Limited, 27 Farringdon-avenue, London, E.C.4. 
Dial Thermometers.—Messrs. Negretti and Zambra, 


38, Holborn-viaduct, London, E.C.1, have issued a 
catalogue of dial thermometers for indicating tempera 
which deals with their application to 


power-house steam plant 

Switchgear.—Messrs. M. & C. Limited, 
Kirkintilloch, Glasgow, have issued three new sectional 
catalogues dealing with flame-proof air-break switches 
and fuses, oil immersed rotor starters, and metal-clad 
single oil break switches. 

Welding.—We have received a catalogue describing 
a portable electric arc-welding equipment for use on 
railway lines from Messrs. Murex Welding Processes, 
Limited, Forest-road, London, E.17. It contains some 
useful practical information. 


Switchgears, 


Electrical Distribution A pparatus.-—A catalogue of unit- 
type, metal-clad distribution gear is to hand from Messrs. 
J. H. Holmes and Company, Limited, Hebburn-on-Tyne. 
The units may be assembled easily to form a switch- 
board or distribution board for mounting on the wall or 
floor. 


Temperature Controls.—-A catalogue of automatic 
electrical temperature-control equipment, suitable for a 
number of separate heaters, such as are installed in 
large buildings, is to hand from Messrs. Drayton Regu- 
lator and Instrument Company, Limited, West Drayton, 
Middlesex. 


Electricity Meters.—Messrs. British Insulated Cables, 
Limited, Prescot, Lancs, have sent us a catalogue of 
electricity meters, including several types for house 


service, & coln-prepayment type, and a two-rate type 
registering separately when high and low-rate periods 
are in operation. 


Are Welding.-A paper on arc welding by Mr. L. Miller, 
A.M.L.E.E., containing a large amount of data on cost, 
design, and welding practice, has been issued as part 
Metropolitan- 
Trafford-park, 


Company, Limited, 


Manchester 


Cleaning.—Messrs. Sturtevant 

Limited, 147, Queen Victoria- 
4. have issued a new list of propeller 
fans and small electric ventilating sets; also a folder 
illustrating the ways in which their vacuum cleaners 
ean be applied to difficult work 


Ventilation and 
Engineering Company, 
street, London, E.C 


| to 


Centrifugal Separators.—A catalogue to hand from 
Messrs. Alfa Laval Company, Limited, 34, Grosvenor- 
road, London, S.W.1, contains an interesting explanation 
of the De Laval centrifugal machines, such as are used 
for cleaning, lubricating, fuel and insulating oils, dry- 
cleaning solvents, varnish, tar, fruit juice, wines, &c. 

Fans.—Messrs. Blackman Export Company, Limited, 
374, Euston-road, London, N.W.1, have sent us a cata- 
logue with particulars of an extensive range of fans, 
air heating and conditioning apparatus, dust arresters. 
smithy equipment, laundry drying chambers, &c. A 
catalogue of boilers for hot-water supply has also come 

hand. 

Stone-Preparing Machinery.—A further catalogue of 
jlant for the preparation of stone is to hand from Messrs. 
tdgar Allen and Company, Limited, Sheffield, showing a 

number of machines for crushing, sizing, and washing 
stone, sand, and gravel. These include suspended 
machines with direct electric drive for crushing and 

screening. 

Relays.—Messrs. Metropolitan-Vickers Electrical Com - 
pany, Limited, Trafford-park, Manchester, have issued 
a special catalogue with a detailed description of their 
balanced-beam relays adapted for the regulation of 
voltage, current, power, or power factor, as required. 


In the same catalogue a line-drop compensator is 
described. 
Low-lift Pumps.—A pamphlet with notes on the 


economy and application of low-lift pumps in the drainage 
of flooded areas has been issued by Messrs. Hathorn, 
Davey & Company, Limited, Dewsbury-road, Leeds, 
who are makers of the Helivane pump. This pump, 
with a vertical electric motor, may be operated from a 
slung position. 

Oil Engines.—Messrs. Gleniffer Engines, Limited, 
Anniesland, Glasgow, W.3, have sent us a circular giving 
a general description of their oil engines, which are made 
in four standard sizes from 45 h.p. to 160 b.p. The 
engines are of the compression-ignition type and are 
suitable for rail-cars, mechanical shovels, air compressors, 
generating sets, &c. 

Lifting Gear.—We have received from Messrs. G. Carr 
and Son, Limited, 95, Rotherhithe-street, London, 8.E.16, 
a catalogue relating to their plant for annealing, testing. 
and repairing crane and other chains, slings, &c., to 
Home Office requirements. This firm are makers 
spur, worm and Weston lifting blocks, and runway 
trolleys with or without gears. 

Aluminium.—Several catalogues of aluminium manu- 
factures are to hand from Messrs. The British Aluminium 
Company, Limited, Adelaide House, King William- 
street, London, E.C.4. These include an extensive 
series of illustrations of places in which steel-core 
aluminium transmission lines have been erected; an 
account of the uses of the metal in powdered and granu- 
lated form; and a useful handbook of foundry data. 

Marine Boilers.—A catalogue of marine water-tube 
boilers for the Merchant service, with full description and 
illustrations and a list of recently built passenger and 
cargo ships equipped with these boilers, is to hand from 
Messrs. Yarrow and Company, Limited, Scotstoun, 
Glasgow. The single-flow type is fitted where head 
room is limited, and the double-fiow type, giving econom) 
in floor space, is employed where the height is ample. 

Shipbuilding.—An interesting catalogue illustrating a 
great variety of shallow-draught ships, tugs, barges, and 
river and coastal craft is to hand from Messrs. J. 8 
Watson (Gainsborough), Limited, Gainsborough. The 
range of carrying capacity is from 50 to 1,000 tons, 
and steam or oil engines are installed as required : 
many of the vessels are built for special service abroad 
The firm also builds pontoons and tanks. In all, some 
1,400 vessels of all kinds have been built and equipped 


ol 


| at their works in the past 60 years. 
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THE ROYAL AGRICULTURAL SHOW 


AT SOUTHAMPTON. 


Ir would appear, as far as can be judged by the 
engineer, whose outlook is in the main urban, 
that modern agricultural thought is turning in the 
direction of the raising of livestock as the best 


policy for the British farming industry, though | 
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of livestock suggested as possible would require some 
5,000,000 tons of feeding stuffs in excess of the 
total feeding stuffs we now import. Taking it all 
round then, the agricultural engineer may, we think, 
still hope for better times; and since most food 
stuffs for human consumption require machinery to 
convert them into the forms in which they appear 
on the table, there are improved prospects in that 


there is still a considerable body of opinion which | direction also. 


pins its faith to the production of grain. It 


That the agricultural engineer has not yet given up 


might therefore, seem at first sight that, if live-| the struggle, is evident from the display of machinery 








Fig. 1. 


10-H.P. Om-Enetne Locomotive; Messrs. Ruston anp Hornssy, LIMITED. 

















Fie. 2. 


stock is to become the main factor, opportunities 
for the engineer in mechanising the farm may 


PowErR-DrIVEN PorTABLE DraPHRAGM Pump; Messrs. Ruston anp HornsBy, Limirep. 


| and implements at the Ninety-First Annual Show of 
| the Royal Agricultural Society of England, which 


become more restricted. As Viscount Astor has | opened at Southampton on Tuesday, July 5, and 


recently pointed out, however, the development of 
animal husbandry must in itself encourage arable 
cultivation for feeding livestock, so that, in the 
long run, pessimism may prove to be unfounded. 
This view would seem to receive support from 
another authority, Sir Frederick Keeble, 


who | 
suggests in a book just published, that through a | 
more extended and judicious use of fertilisers in | together in the past. 


closes to-morrow, Saturday, July 9. It cannot be said 
that the display approaches in quantity those of pre- 
vious shows ; indeed a number of firms, hitherto in- 
variably represented at them, are not exhibiting this 
year, but the degree of invention and the quality of 
workmanship of most of the apparatus on view 
is equal, and perhaps superior, to that gathered 
The amount of lineal frontage 


producing torage, a great increase of livestock is | occupied by the machinery exhibits is, this year, 
possible. He argues also that cereal production | 2,630 ft., which compares somewhat unfavourably 
could be increased by 19 per cent., potatoes by | with the 4,339 feet representing the average for 
18 per cent., sugar beet by 23 per cent., roots by | the past five years, but as the total number of 


7 per cent., and hay by 41 per cent. 


The increase | stands of all kinds is 311, against the five years’ 


average of 419, it will be seen that the shrinkage 
is not confined to machinery alone. Whatever it 
may be due to, and there are a variety of possible 
causes, it can hardly be said that the choice of 
site for the show is a contributory factor, for 
Southampton, with its hinterland of strictly agricul- 
tural counties, presents undoubtedly a suitable 
focus for the farming community in connection 
with the business aspects of the show, as well as 
offering attractions of other kinds. 

In the earlier shows the steam engine was much in 
evidence; in those of the future electricity asa source 
of power may predominate ; in the present one the 
internal combustion engine has almost a monopoly. 
Thus the oil engine, using either heavy oil or petrol- 
paraffin as fuel, forms the major part of the exhibit 
by Messrs. Ruston and Hornsby, Limited, Lincoln, 
and is shown both as a simple prime mover and in a 
variety of applications. The range of the firm’s 
display is too wide to detail, but two or three of the 
items exhibited for the first time may be mentioned. 
Of these a six-cylinder vertical airless injection 
engine, developing 180 brake horse-power at 600 
r.p.m. and running on the cheapest residual fuel 
oil is conspicuous as anexample of accessibility and 
simplicity of design. The general features of the 
engine may be gathered from the fully-illustrated 
description of a larger one of the same type 
described in ENGINEERING, vol. cxxxiii, page 197 
(1932). The 10-h.p. crude-oil iocomotive illustrated 
in Fig. 1, is an interesting example of this increas- 
ingly-popular form of rail traction. A drawing of 
this engine was reproduced in ENGINEERING, vol. 
cxxxii, page 629 (1931), at the time of its intro- 
duction, but some further notes on it are here 
given. 

The locomotive’can be made for any size of gauge 
from 20 in. upwards by suitable modification of the 
frame, which is constructed of rolled steel sec- 
tions. These are electrically welded to form a solid 
piece, including the spring guides and radius-rod 
attachments. The wheels, four in number, are of 
hard cast steel, 16 in. in diameter on the treads. 
Both axles are driven and are mounted on leaf 
springs. The drive is taken from the gear-box by 
steel roller chains, one to each axle. The axles are 
of steel of a tensile strength of 45 tons to 55 tons per 
square inch. 

The engine is of the two-cylinder four-stroke 
cycle vertical type, made by Messrs. Ruston and 
Hornsby’s associated firm, Messrs. R, A. Lister and 
Company, Limited, Dursley. It runs on a wide 
range of fuels, including Diesel light fuel oil, paraffin, 
gas oil and solar oil, and is of the airless injection 
cold starting type. The normal engine speed is 
600 r.p.m., but when light loads are being hauled, 
increased travelling speed may be obtained by 
running the engine at 700 r.p.m. The well-known 
Lister combustion chamber is provided, which 
enables the engine to be started by hand, the com- 
pression gear being raised for starting and lowered 
for normal running. The engine is water-cooled from 
the large tank seen at the right of the figure and an 
efficient silencer is fitted. The engine is housed in a 
casing with hinged access doors and roof ventilator. 
A cab can be fitted if desired. The gear box is of 
cast-iron, with hardened steel gears running in oil. 
It contains gears in constant mesh giving three 
speeds in either direction, each speed change having 
its own clutch. The clutch on the engine shaft is 
also situated in the gear box, and both it and the 
speed changes are operated by the lever seen at the 
left of Fig. 1. The operation of the locomotive 
is thus very simple. There are no pedals and the 
driver sits above the gear case with one hand on 
the gear change lever and the other on the brake 
lever. As the gear wheels are not thrown out of 
mesh at any time there is no risk of damage in 
changing speeds. The weight of the machine in 
working order is about 2:75 tons, The locomotive 
is also made in 16 h.p. and 20 h.p. sizes. 

Amongst the numerous pumps displayed is the 
compact portable pumping set shown in Fig. 2, 
above. The pump is of the well-known dia- 
phragm type with a suction 3 in. in diameter and 
is, of course, only suitable for lifting duty. It is 
driven by a crank which is mounted on the shaft of 
a worm wheel gearing with a worm on the engine 





shaft. The worm gear is enclosed in a casing. 
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The engine is one of Messrs. Ruston and Hornsby’s 
totally-enclosed petrol engines of 14 to 2 brake horse- 
power with a single horizontal cylinder and operating 
on the four-stroke cycle; it is automatically lubri- 
cated. The crank case and cylinder are formed 
of a single casting, the upper part of which is 


extended into a large water hopper, which com- | 


municates with the cylinder head. The latter 
may be detached for cleaning without disturbing 
the valve gear, while the main working parts are 
readily accessible through a manhole in the casing. 
Speed adjustment is provided. The whole is 
mounted on a two-wheeled frame of the wheel- 
barrow type with a telescopic handle and the plant 
forms a handy installation likely to withstand 


rough usage. 
Messrs. John Fowler and Company (Leeds) 
Limited, Leeds, have a well-chosen series of 


examples of their main manufactures, most of which 
have been previously dealt with in these columns. 
The 8-ton Diesel-engined road roller shown in 
Fig. 3, above, embodies, however, some depar- 
tures from the firm’s previous practice in this class 
of machine. Overhead steering by worm and seg- 
ment is now fitted, and the water-spraying gear 
is of a new type, the pump used with it being so 
arranged that it can be used for filling the water 
tank. The frame is constructed of mild steel plate 
the front of which is bolted to a casting forming the 
forecarriage, and also houses the engine radiator. 
The forecarriage is provided with a spring between 
the fork and the head to damp out vibration, while a 
universal joint permits automatic adjustment of the 
rolls to the camber of the road surface. The back 
of the frame is fitted with a drawbar. The front 
rolls have rolled-steel rims, the back rolls have cast- 
iron rims bolted to steel-plate centres. Both sets 
of rolls have water-spraying apparatus. The 
machine exhibited is fitted with an awning and cur- 
tains, and a two-tyne Fowler scarifier is shown in 
place. 

Power is derived from a two-cylinder engine 
of the firm’s manufacture, operating on the four- 
stroke cycle with direct injection. It is normally 
constructed to run on oil having a specific gravity 
up to 0-88, but can be modified to burn heavier 
fuels. Pressure lubrication is used for all bearings, 
a feature which, it is claimed, conduces to quicker 
starting than when some of the smaller bearings are 
splash lubricated. Power is transmitted by 


totally-enclosed gears, the cross-shafts of which are 
mounted on ball bearings. Two speeds are provided 
in each direction, forward and reverse motion being 
obtained by the employment of internal expanding 
clutches controlled by a single lever. 


Rotter; Mgssrs. Jonn FowLER AND 
Company (LEEpDs), Limrrep. 


A three-cylinder oil engine is shown as a separate 
power unit on Messrs. Fowler’s stand, and is illus- 
trated in Fig. 4, annexed. It is of the type used 
for road rollers, locomotives, tractors &c., by the 
firm, and has a maximum output of 35 brake horse- 
power at 1,000 r.p.m., at which speed the torque is 
The cylinders are 120 mm. in diameter | 629 (1931) ; but recent experiments of the machine 


172 ft.-lb. 


by 180 mm. stroke, working on the four-stroke 
cycle with solid injection and compression ignition. 
A single casting forms the upper portion of the crank- 
case and also the cylinder block. Renewable liners 
The cylinder head is 
also a single-piece casting carrying the valves. The 


are fitted to the cylinders. 


injection nozzles are arranged so that the jet 


is sprayed horizontally across the pistons, which are 
constructed with cavities on the crowns resulting 
in an improved efficiency and reduction of any 
tendency to knock. The fuel is supplied from a 


Bosch pump assembled along with the governor. 


This mechanism may be seen in the centre of 
the figure, and is driven from a gear train off the 


front end of the crank shaft, which gear also drives 
the cooling-water pump and the radiator fan. The 
drive for the latter is by means of a clutch which 
permits a slight degree of slip during sudden accelera- 
tion or deceleration. The engine is started either 
by hand or electric motor. 

Messrs. Fowler are also showing for the first time 
a new 7/5 tilting drum concrete mixer constructed 


generally on the same lines as the firms’ 5/3} | 


machine, but with some special features, such as a 
drum base designed to prevent balling of the mix. 
The power unit is a 3}-h.p. Petter petrol engine, 
but the machine can be arranged for either belt or 
electric drive. Three-point suspension is adopted 
to give easy motion over uneven surfaces during 
transport. The machine controlled from the 
front, and can discharge on either side. Another 
mixer not exhibited before at the Royal Show is a 
7/5 high efficiency concrete mixer, in which only 
7 seconds are required to raise the loading hopper 
from the ground to the discharging position. The 
controls are grouped at the drawbar end of the 
machine so that the operator has a clear view of 
both the loading and discharging sides and has not to 
change his position. The hopper-lifting gear em- 
bodies a differential which maintains an equal pull 
on the ropes, while an automatic knock-off gear 
prevents overwinding. The water tank is pro- 
vided with a readily adjustable measuring device. 
Ball and roller bearings are used throughout with 
grease-gun lubrication. Power is provided by a two- 
stroke cycle petrol engine with a governor-con- 
trolled throttle. The engine can be converted to 
run on paraftin if desired. 


is 





| draw-bar pull. 
| jecting teeth on these wheels are covered when the 
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Fie. 4. 35-B.H.P. Turee-CyLinpEeR DIESEL 
Enoine; Messrs. JoHN FowLeR AND COMPANY 
(LeEpDs), Luwirep. 


While Messrs. Marshall, Sons and Company, 
| Limited, Gainsborough, are showing examples of 
| their vertical and horizontal Diesel engines, a 4-ton 
Diesel road roller, and some other standard pro- 
ducts, the firm’s agricultural type Diesel tractor is 


| perhaps its most interesting exhibit. We have pre- 
| viously illustrated an earlier design of this tractor 
| in ENGINEERING (vol. cxxx, page 41, 1930), as well as 


its industrial form, in ENGINEERING, vol. cxxxii, page 


in its latest design have proved so successful that it 


|is now being standardised and produced on a scale 


which justifies fuller treatment in these columns. 
We accordingly reproduce two photographs and 
some drawings in Figs. 5 to 18, Plate II of the 
tractor as now made. As will be seen by a com- 
parison of the previous figures with Figs. 5 and 6, 
the general design of the machine is retained, that 


| is, power is derived from a single horizontal cylinder 
| situated immediately above the front axle. Numer- 


ous improvements in detail have, however, been 
made; one, prominent in the figures, lies in the 
treatment of the rear wheel rims, which, with other 
modifications, has resulted in an increase of the 
It may be noted here that the pro- 


tractor is required to travel on a road, or other 
surface which must be preserved, by a detachable 


| angle-iron tyre, the method of attachment of which 
|is indicated in the right-hand bottom corner of 


Fig. 9. Similarly, the treads of the front wheels, 
are made smooth by the removal of the angle-iron 
tyres seen in Fig. 6. 

The engine unit is shown in sectional elevation 
and plan in Figs. 7 and 8, while similar views are 
given of the gear box unit in Figs. 9 to 12. The 
two units are rigidly bolted together and form the 
body of the machine, there being no frame as such. 
The engine itself is very simple. The cylinder is 
8 in. in diameter by 10} in. stroke, and is water- 
cooled, the closed circuit radiator system being 
adopted, of which the circulating pump and fan are 
seen in Fig. 7 above the cylinder. The engine 
works on the two-cycle stroke, and at a normal 
speed of 550 r.p.m. develops 30 brake horse-power 
continuously. The air inlet as will be clear from 
Fig. 7, is through the crank chamber, a filter being 
fitted at the top of the inlet pipe. The exhaust 
port is seen in Fig. 8, the outlet pipe being fitted 
with an oil and spark arrester. The crankshaft is 
provided with a pair of heavy flywheels, that at 
the top of Fig. 8 carrying the govenor, and that 
at the bottom the clutch and brake. The governor 
flywheel, which is 26} in. in diameter by 7 in. wide, 
can be used as a belt pulley for driving other 
machinery, the full power of the engine being avail- 
able as no gears are engaged when thus used. 
Detailed views of the fuel pump and governor are 
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shown in Figs. 13 and 14.. The governor is spring- 
controlled, and functions by sliding a sleeve carry- 
ing the fuel cam along the crankshaft. The cam 
is conical, and is finished with a diagonal face. 
A roller on an oscillating lever is kept pressed by 


the spring on the fuel valve spindle, a point contact 


being maintained between a bearing strip on the 
lever and a plunger bearing on the spindle. The 
lateral movement of the tapered cam alters the 
pump stroke to suit the speed required. 

Starting is easily effected from cold, a cartridge 
containing ignition paper being used. As no hot 
bulb or blow-pipe is employed, this method is very 
safe when the tractor is used in inflammable sur- 
roundings such as straw. The starting operation 


consists of lighting the cartridge, and placing it in 
the cylinder head. 


The driving clutch is disengaged 


| handle. 





12-Ton Stx-WHEELED DigsEL-ENnGINE Lorry; Messrs. Foprens, Limirep. 
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6-7 Ton Four-WHEELED Dreset-Enainge Lorry ; Messrs. Fopsns, Limirep. 


the control lever for power increase, stopping, &c. 
| This lever is coupled to the projecting lug on the 
|fuel pump spindle housing seen near the priming 
‘lever in Fig. 13, and controls the stroke of the 
|pump. The most important parts of the engine 
|are lubricated by a pump driven from the crank- 
\shaft by means of a spring belt. Examination of 
| Figs. 7 and 8 will enable the general system to be 
|followed. The fuel tank, of 12 gallons’ capacity 
| is situated above the engine. 

Power is transmitted from the crankshaft by a 
|gear wheel on the sliding member of the cone 
‘clutch as shown in Fig. 7. For the other gears 
Figs. 9 to 12 must be referred to. The trans- 
mission gear throughout is totally enclosed and 
runs in oil. Three speeds in the forward direction of 
2 m.p.h., 3 m.p.h. and 4 m.p.h. are provided, and 
one of 24 m.p.h. in reverse. These speeds are 
somewhat different from those provided in the 
original design, the tests already referred to having 
\shown that they are the best combination for agri- 


and the control lever moved into the starting |cultural purposes. The low speeds enable heavy 


position. 


of the priming handle seen in Figs. 13 and 14, 


A charge of fuel is then given by means | loads to be hauled and difficult ploughing to be 


jundertaken. The drawbar pull when ploughing 


and the crankshaft rotated by a portable starting | on this gear is approximately 3,500 lbs. as compared 


After about 5 


or 6 revolutions the engine | with the 2,800 lb. of the previous model, and will, 


will fall on half compression, fire, and then auto-| enable a three-furrow plough, 12 in wide by 7 in. 


matically turn over to full compression. 


This | deep to be drawn on average land. The inter- 


change-over is effected by a half-compression valve | mediate speed covers average ploughing conditions 
on the cylinder head, operated by means of a cable | and provides a large power reserve, while the top 
attached to a lever which is actuated by a roller | speed is suitable for seeding, harrowing, rolling, light 


placed in contact with the flywheel periphery. The 
valve is fully open at the first moments of hand | 


turning, and is subsequently closed to half compres- 
sion by suitable cams, &c., on the flywheel. When | 
the engine is turning under power, the roller is run | 
off the flywheel and its further operation is then de- 
pendent on the governor for automatic regulation and 





hauling and so forth. The gear box is formed of 
two castings of which the rear one houses the final 
drive and differential. The rear axles are semi- 
| floating. All the shafts run on ball and roller 
| bearings, and nickel chrome steel is used through- 
jout for both shafts and gearing. The controls are 
grouped as shown in Fig. 9. The small lever is 
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the fuel pump control lever. The large one next to 
it actuates the brake on the transmission gearing. 
The ball-ended lever is that for making the gear 
changes, while the pedal below it controls the 
transmission clutch. Another pedal acts on the 
transmission brake on the clutch in the engine unit. 
The handwheel actuates the steering gear through 
a worm and sector. 

The construction of the wheels is shown in Figs. 15 
to 18. The rear wheels are 3 ft. 10} in. in diameter, 
on the rim by 12 in. wide on the face. The front 


wheelbase is 6 ft. 1 in., the turning radius 12 ft. 
and the ground clearance ll in. The winding drum 
shown in Fig. 15 is not a standard fitting, otherwise 
the wheels, &c., are made as shown. The draw-bar 


to suit different hitches, and to allow straight 
ploughing for side hill work. The total weight of 
the tractor is 54 cwt., the overall length is 10 ft. 3 in., 
the overall width 5 ft. 9 in., and the overall height 
is 5 ft. 74 in. The fuel consumption shows a slight 
reduction on the original machine, being now 
0-48 lb. per brake horse-power of Diesel fuel oil. 
It is claimed that by the use of the tractor ploughing 
costs do not amount to more than 44d. per hour. 

In our account of the show at Harrogate we 
described in ENGINEERING, vol. cxxviii, page 41 
(1929) a six-wheeled steam lorry exhibited by Messrs. 
Fodens, Limited, Elworth Works, Sandbach. A 
comparison may be made of this with the latest 
types of Diesel-engined lorries which this firm are 
now manufacturing and showing in the present 
instance. Of the vehicles displayed we select two, 
viz., a 6-7 ton four-wheeled lorry shown in 
Figs. 19 and 20, page 31, and a 12-ton six- 
wheeled lorry shown in Fig. 21. Both have standard 
drop-side bodies, but another example of the 
6-7 ton four-wheeled vehicle having a three-way- 
tipping body is also shown, as well as a 4-5 ton 
standard trailer. The four wheeled lorry is designed 
to handle a useful load of from 6 tons to 7 tons at a 
legal speed of 20 m.p.h., and 10 tons to 12 tons when 
drawing a pneumatic-tyred trailer at a legal speed of 
16 m.p.h. The frame is constructed of pressed steel 
channel-section members, braced and gusseted, and 
has four-point suspension, the rear springs being 
underslung. The front axle is an H-section steel 
forging carrying stub axles fitted with ball bearings. 
The rear axle is of the full floating live type. Trans- 
mission is by propeller shaft tc worm gearing on 
the back axle. The axle casing is a single forging 
with the gearing mounted in cast steel casings with 
roller bearings throughout. The wheels are of cast 
steel and are provided with 40 in. by 8 in. pneumatic 
straight-sided high-pressure tyres, twin tyres being 
fitted to the rear wheels. The tyres are inflated 
by a pump operated from the gear-box. There are 
brakes to all wheels actuated by foot and servo- 
assisted, and a hand-operated brake working on a 
drum fixed to the transmission. The driving clutch 
is of the single plate type, and the steering gear is 
fitted with a totally-enclosed worm and sector. 





























wheels are 2 ft. 9 in. in diameter by 7 in. The} 


is arranged for transverse and vertical adjustment | 
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TarRee-CYLINDER HiaH-SPEED COMPRESSION-IGNITION ENGINE; 


Messrs. Petters, LIMITED. 


The engine is a six-cylinder Gardner direct injec- 
tion full Diesel engine, with overhead valves in 
detachable cylinder heads. It develops 97 brake 
horse-power at 1,550 r.p.m., and starts from cold on 
heavy oil. The fuel delivery is controlled by a 
centrifugal governor. Forced lubrication is provided. 
The gear box has four ahead speeds and a reverse. 
The controls are all centralised and within easy 
reach of the driver, who is housed in a fully-glazed 
cab with two rear windows. It is stated that one of 
these lorries has been run approximately 25,000 
miles on a fuel consumption of 15-04 miles per 
gallon, and that the recorded fuel costs in another 
instance amount to 0-027 of a penny per ton- 
mile. 

The six-wheeled lorry is designed to carry a useful 
load of from 10 tons to 12 tons at a speed of 20 m.p.h. 
The same type and size of engine as for the smaller 
lorry is fitted, and the general construction is similar, 
except for the modification due to the fitting of a 
four-wheeled bogie at the rear. The drive is trans- 
mitted from the gear-box, which has eight ahead 
speeds and two reverse, through a propeller shaft 
with a universal joint at each end. This drives a 
worm and differential gearing giving motion to the 
floating axles in the leading axle casing. The pro- 
peller shaft is then continued and drives the trailing 
axles in the same manner, allowance being made for 
the rise and fall of the axles over uneven ground. 
The whole of the worm, differential gears &c., run 
in oil in a totally-enclosed casing. Both vehicles 
are fitted with a main fuel tank of 40 gallons capacity, 
and a service tank of 12 gallons, the fuel being 


transferred from the former to the latter by means 
of a hand-operated pump. 

Messrs. Petters, Limited, Westland Works, 
Yeovil, show some of their marine oil engines of 
different types, as well as engines suitable for power 
purposes on land. We are only able here to deal 
with a couple of new exhibits. The first of these is 
the interesting self-contained electric generating set 
|illustrated in Fig. 22, above. The generator is 
|carried on a bracket projecting from the side of 
the engine bedplate, and the switchboard, which 
is enclosed and is designed so as to be suitable 
for battery charging purposes, is mounted on the 
top of it. The capacity of the set is 1 kw. and 
the generator is belt driven. The engine is an air- 
cooled petrol engine of 2 brake horse-power {with 
|@ single horizontal cylinder. The flywheel is con- 
| structed so as to act also as a fan and thus directs 
|a considerable volume of air on the cylinder body 
jand head, which are provided with fins, the air 
being constrained to flow over them by the casing 
|shown in the figure. It is claimed that the degree 





| of cooling attained by this means is equal to water 
|cooling while the risk of damage from frost is 
| removed. 
| type was given in ENGINEERING, vol. cxxxii, page 


A description of a two-cylinder of this 


693 (1931), which may be referred to for further 
details. 

The engine illustrated in Fig. 23, annexed, is 
one of Messrs Petter’s latest products and is a 
high-speed three-cylinder compression-ignition en- 
gine, operating on the two-stroke cycle on heavy 
oil. The power rating varies with the speed, which 
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itself varies with the purpose for which the engine 
is used ; thus, the speed range for locomotives and 
road vehicles is from 250 r.p.m. to 1,600 r.p.m., 
while when it is used for driving air compressors, 
electric generators, auxiliaries, &c., in which the 
load is generally more or less constant, the working 
speed recommended is 1,000 r.p.m. At a speed of 
600 r.p.m. the power developed is 18 brake horse- 
power and at 1,600 r.p.m. it is 45 brake horse-power. 
The general arrangement is clearly shown in the 
figure. The crankcase is split along the crankshaft 
centre line and is mounted on a base forming an 
oil sump. The upper part of the crankcase carries 
the cylinder block and the scavenge air pump 
block. The engine is suspended from the upper 
part and access to the big ends bearings is obtained 
by dropping the sump. There is a separate scavenge 
pump to each cylinder having a larger capacity 
than the cylinder it serves, an arrangement which, 
it is claimed, results in good scavenging, complete 
combustion and clean exhaust. The pumps are 
crank-driven from a shaft driven by chain from the 
crankshaft, thus providing means of accurately timing 
their movements relatively to the working pistons. 
The maximum scavenging pressure is 2 lb. per 
square inch, and the power required to drive the 
pumps is stated to be negligible. 

The cylinder heads are of cast steel. There are 
no valves in the combustion chamber which is 
symmetrical and of the open type. The scavenge 
pump heads are of cast-iron and contain the inlet 
air valves. The air passes through filters of the 
Protecto-motor pattern. The lubricating system in- 
cludes a gear pump of the submerged type driven by 
helical gearing. The main bearings and both ends 
of the connecting rods are pressure lubricated. The 
oil sump has a capacity of about four gallons. The 
engine is hand started from cold, but electric starting 
gear can be fitted if required. The fuel pumps and 
atomisers are of the standard Bosch pattern, the 
pumps being chain-driven and controlled by a cen- 
trifugal governor, which is arranged to give a wide 
range of speeds by altering the compression of the 
spring. A fabric fuel filter is fitted. The cylinders 
and heads are water-cooled, the water being 
circulated by a centrifugal pump. A four-bladed 
aluminium cooling fan, driven by a Vee-belt from 
the forward end of the engine crankshaft, is provided 
when a radiator is fitted, as for vehicles. The 
engine runs on Diesel oil and the fuel consumption 
is about 0-45 pint per brake horse-power per hour. 
An engine fitted to a six-wheel lorry made by Messrs. 
Sheffiex Motors, Limited, Tinsley, is stated to have 
had a consumption of lubricating oil of about one 
gallon per 1,000 miles. The lorry carried a load of 
4 tons and the fuel consumption averaged one 
gallon of light Diesel oil per 16 miles. 


(T'o be continued.) 
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Creep of Metals. By H. J. Tapsetx. London. Humphrey 
Milford, Oxford University Press. [Price 30s. net.] 
THE increasing use of metals subjected to high 
temperatures,and the considerable amount of experi- 
mental! work which has consequently been done on 
their properties under such conditions, make the 
appearance of this book especially opportune. The 
experimental work is by no means complete; in 
fact, the author continually calls attention to the 
necessity for further investigation of one point 
after another, but, even so, the critical review of 
the information already available will be welcomed 
by those interested in the subject, whether as pro- 
ducers of steel or other metals, or as users of them. 
Not the least valuable portion is the correlation 
of the values obtained by different investigators. 
Unless one is closely in touch with this work, it is not 
always obvious that the values given by these 
different investigators, even when apparently 
expressed in the same units, are not directly com- 
parable owing to the different conditions under 
which the tests have been carried out, and also the 
very varying ways in which they have been inter- 
preted. There will be general agreement with the 
hope expressed by the author in his preface that the 
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creep testing of metals. Mr. Tapsell, through his 
long association with work on this subject at the 
National Physical Laboratory, is especially com- 
petent to deal with it, having himself made many 
valuable contributions, and he is to be congratulated 
on the very efficient and lucid manner in which he 
has done so. 

Before proceeding to the study of creep, the 
methods and equipment for making short-time ten- 
sile tests are reviewed, and the information derived 
from such tests is briefly discussed. Attention 
is called to the effect of speed of testing on the values 
obtained for the proof stress, the limit of propor- 
tionality and the modulus of elasticity, and also 
to the possibility of eventually linking up the 
information given by such tests with the results 
of the long-time creep test. It is therefore rather 
surprising that no standard time or method of load- 
ing is suggested for such short-time tests. In the 
next chapter creep is defined as “ the deformation 
of a material occurring with time under and due to 
an externally applied stress whether the deformation 
be of the nature of plastic or of viscous flow,” and 
the general effects of overstrain and creep are 
discussed. This is followed by a consideration 
of the characteristics of norinal creep curves, typical 
diagrams being given showing the variation of 
strain with time for different stresses and the 
influence of strain-hardening in reducing the rate 
of creep. Attention is called both here and else- 
where to the fact that when a material is extending 
at a practically constant rate it is in the neighbour- 
hood of the minimum creep, and that “it will in 
all too short a time be approaching more and more 
rapidly to destruction.” 

The commercial desirability of securing as quickly 
as possible figures which may be at least comparable 
with each other, has led to the adoption of various 
short-time creep tests, a description of which is 
next given. These tests can be distinctly useful, 
but it is impossible to predict from them the beha- 
viour of metals over long periods unless long-time 
tests have already been carried out and correlated 
with corresponding short-time tests. The following 
chapter is devoted to the methods of conducting 
long-time tests and the manner of presenting the 
results adopted by the various investigators. The 
author points out that the close control of tempera- 
ture over long periods is one of the essentials for 
such tests. 

‘While a knowledge of the methods adopted by 
various investigators is necessary before attempting 
to make use of the values reported by them, it is 
the analysis and comparison of these values which 
are of main importance. Mr. Tapsell devotes the 
remainder of the book to this, at the same time pass- 
ing under review the various theories which have 
been advanced from time to time. In so doing, 
he develops at length a number of points already 
mentioned in earlier chapters. He examines care- 
fully the evidence for and against the existence of a 
limiting stress below which creep will not proceed to 
fracture, and fails to arrive at a definite conclusion 
so far as the abstract question is concerned. On 
the practical side, however, it is clear that limits 
can be given for various temperatures which will 
ensure long life, whether in regard to failure by 
fracture or by excessive deformation. He calls 
attention to the fact that the same rate of creep 
may not represent the same margin of safety, or life, 
for different materials, since some have little ducti- 
lity at high temperatures, failing under prolonged 
loads at elongations of less than one to two per cent., 
or as the result of shock. With regard to carbon 
and low-alloy steels up to 550 deg. C., he considers it 
likely that after long periods of service in which 
small creep has occurred, the margin of ductility 
remaining will still be considerable. A very useful 
chapter is devoted to a consideration of the modifi- 
cation of creep by various factors other than the 
chemical composition, such as heat treatment. It 
is especially in this connection that long-time tests 
are of importance, the results of these sometimes 
reversing the conclusions drawn from short-time 
tests. The creep properties of particular steels are 
treated in detail and comparisons drawn between 
these properties, with tables of the latter as deter- 


book. will help towards the adoption of fewer, and| mined by different investigators at temperatures 


eventually, standardised, forms of procedure in the | up to 700 deg. C. 


This is followed by a chapter 








on the creep properties of non-ferrous metals 
considered under the headings of materials for mode- 
rate and for high temperatures, the latter including 
nickel, nickel-copper and nickel-chromium alloys. 
The concluding chapter deals with design stresses, 
in introducing which the author rightly points 
out that one engineer’s problem may be very different 
from that of another. The study of this book and 
of this chapter should, however, be of great assistance 
to engineers in forming a clear conception of their 
particular problems, and of the manner in which 
the creep data available can be used in a solution 
of them. The author states that the points which 
are necessary in the choice of stress-temperature 
conditions for service are, (a) the factor of safety 
in respect of stress; (b) the margin of safety in 
respect of temperature; and (c) the amount of 
distortion to expect in a given period. The choice 
of suitable working stresses is then examined from 
these points of view. References to the sources 
of information is given by means of a useful biblio- 
graphy, and also in a number of cases by footnotes. 
Abstracts of a number of recent publications not 
included in the main text are given in an appendix. 
It is noted that among these, particulars are given 
of Pomp and Enders’ modification of Pomp and 
Dahmen’s short time test, based on a recognition 
of the necessity for making greater allowance for 
the time faetor and the decrease in the creep rate 
with time. e 
The Mechanical Handling and Storing of Materials. 
2 Vols. By G.F. Zimmer. Fourth edition. London : 
Crosby, Lockwood and Son. [Price 3J. 3s. net.) 
Tue subject of mechanical handling is of such 
importance and e' ing so much attention that 
the appearance of the fourth edition of this well- 
known work will be welcomed. It has been con- 
siderably extended to include a number of the 
more important advances made during recent 
years, and now contains 1,253 illustrations in the 
text, and 7 plates. The different types of con- 
veyors and elevators, including the cable trough or 
“button” conveyor, are described in detail, and 
the relative advantages and disadvantages analysed, 
with numerous examples of the application in 
practice and data regarding capacities and power 
requirements. It is perhaps inevitable in a fourth 
edition that plants which were erected some con- 
siderable time ago are sometimes referred to as if 
they were quite modern, but it would be of advant- 
age if dates were given in connection with more of 
the installations described, even though these older 
plants still embody features of value which warrant 
their inclusion. The subject is so vast that it is 
quite impossible to deal exhaustively with it in 
a single work, even one so comprehensive and well 
illustrated as that of Mr. Zimmer. It is therefore 
rather a matter of regret that no bibliography is 
given, nor references for more detailed information 
regarding applications in particular directions. The 
storage of coal and other minerals in stock heaps and 
silos is briefly dealt with, as is also the warehousing 
of grain both loose in the granaries at a number of 
ports, and also in sacks as in the silos at the Stucky 
Mill at Venice. 
XViéme 


La Navigation Intérieure de la Haute Italie. 
Rome 


Congrés International de Navigation, 1931. 

1931: Ministry of Public Works. 
Tue holding of the fifteenth International Congress 
of Navigation at Venice in September last was 
made the occasion for the issue to the members 
attending the Congress of a series of comprehensive 
memoirs descriptive of the various activities in 
Italy for the promotion of the interests of navigation, 
both internally and on the high seas. The volume 
under review is a rendering in French of one of 
these. It relates to the present condition of, and to 
the programmes of improvement adopted for the 
network of, navigational waterways in Northern 
Italy, comprising the Po and its tributaries, together 
with the various groups of minor rivers, streams, 
lakes, lagoons and canals throughout a region ex- 
tending from Piedmont to the Adriatic and from the 
Alps to the Apennines. It is an extremely com- 
prehensive survey, with a large number of illus- 
trative charts and diagrams, providing a wealth of 
detailed information, which it is difficult to sum- 
marise within the limits of a brief notice. 
The volume, which has been compiled under the 
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Fie. 1. 4-6-2 Type Locomotive. 











auspices of a Publications Committee of which 
Professor Ing. E. Coen Cagli is president, consists 
of three chapters, or divisions. The first is an 
historical notice of the development of navigational 
facilities in Northern Italy up to the present time, 
with an account of the legislative measures by 
which it has been fostered. This section has been 
drawn up by Signor E. Cucchini, late Chief Inspector 
of the Genio Civile. The second section is descrip- 
tive of the river Po and its tributaries, while the third 
deals with the remaining waterways (fluvial, lacus- 
trine, paludal, or lagunar; natural and artificial) 
lying between the Po and the Isonzo. These two 
sections have been prepared by the Hydrographic 
Service of the Po and the Magistrato alle Acque, 
respectively. An Appendix, also prepared by the 
former of these official bodies, sets out the principles 
on which there has recently been organised a Traffic 
Statistical Department on some of the more import- 
ant lines of internal navigation 

The Po, of course, is the great waterway of 
Northern Italy. It is, in fact, the largest of the 
Italian rivers, taking its source in the Alps at 
Monte Viso, at a height of 2,000 metres above sea 
level, and flowing through the spacious Lombardy 
plain to find an outlet into the Adriatic after a 
course, with its various meanderings, extending to 
a length of about 700 kilometres. The principal 
influents on the left descending from the Alpine 
Chain, are: the Dora Riparia, the Dora Baltea, 
the Sesia, the Tessin, the Adda, the Oglio and the 
Mincio, the four last traversing Lakes Maggiore, 
Como, Iseo and Garda, respectively, and bringing in, 
as a consequence, water almost invariably clear 
and limpid. The influents or the right are the 
Tanaro, the Trebbia, the Nure, the Arda, the Taro, 
the Parma, the Enza, the Crostolo, the Secchia 
and the Panaro, which, being shorter and subject to 
freshets, are generally silt-laden and muddy. 

The channel of the Po is statutorily classed as a 
navigable waterway of the first class, with importance 
from the point of view of military defence, from 
Casalmonferato to its mouth, that is over a distance 
of about 540 kilometres. Throughout this length 
it is stated that it is flanked by a towpath (voie 
de halage) which for the most part lies along an 
embankment within the bed of the river, and, 
therefore, is submersible during floods. 
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lying between the longitudinal dyke and the river 
bank, is termed the “ golena.”” Other parts of the 
course are dyked along the river bank itself, dis- 
tinguished as embankment in “ froldo,” and the 
path is, generally speaking, above flood level. 

At the present stage of river development, the 
navigation of most importance on the Po is limited 
to the section above Cavanello-Po on the coast, as 
far as the mouths of the Mincio, where, by means 
of that tributary, it is possible to penetrate with 
boats of 600 tons up to the town of Mantua. 
Throughout this section of the river the propelling 
power is provided by tugs. The present programme 


The space | of development envisages a striking extension west- 
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wards, and, when it is completed, there will be a 
magnificent stretch of waterway extending all the 
way from Milan to Venice over a total length of 
385 kilometres, navigable throughout by 600 ton 
boats. 

The volume not only affords much serviceable 
technical information on the steps taken by the 
Italian authorities to enhance the commercial and 
military utility of their waterway systems in the 
provinces of Lombardy, Venetia and Emilia, but 
also it constitutes a striking tribute to the initiative 
and energy which has characterised the national 
policy in regard to the development of this valuable 
means of internal transport. 
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4-6-2 TYPE AND 4-8-2 TYPE LOCOMO- 
TIVES ON THE PENNSYLVANIA 
RAILROAD. 


Tue Pennsylvania Railroad recently put into service 
two new classes of Pacific (4-6-2) and Mountain (4-8-2) 
type locomotives, the former for working heavy and 
fast passenger trains, while the latter is designed for 
either passenger or freight-train requirements, and may, 
therefore, be correctly designated as a mixed traffic 
locomotive. 

These locomotives, which have been built to meet 
the requirements of Mr. F. W. Hankins, Chief of 
Motive Power, and are illustrated by Figs. | and 2, on 
page 34, are in each case developed from previous 
designs, the 4-6-2 being a modification of similar 
engines, Class K4s first built at Altoona in 1914.* 
The 4-8-2 type is based on the 4-8-2 engines first con- 


structed experimentally in 1923, and known as Class M1. | the 4-8-2 in Fig. 2. The former has a boiler of the | _ 


These locomotives were both designed by the late Mr. 
J. T. Wallis. 


The new 4-6-2 type engines, Class K5, have been | 


built at the Juniata Shops, Altoona, Pa. The chief 
features which distinguish them from the former 
K4s engine include an increase in boiler working 


FRAME FOR 4-6-2 Typr LocomoTIve. 


| adopted in view of the higher working steam pressure, 

as a means of saving weight. Another and striking 
| change has to do with the frames, &c. The cylinders 
;are 27 in. by 30 in., compared with 27 in. by 28 in. 
|for the K4s Class, making, with the increase in 
steam pressure, the calculated tractive effort 54,675 Ib., 
as against 44,460 lb. for the previous engines; both 
have 80-in. drivers. 

The rated tractive effort of the K5 class is that 
obtainable with a shorter full gear cut off, namely, 
67 per cent. A comparison with the former 4-6-2 
engines reveals the following facts :—22-55 per cent. 
higher steam pressure; 18-75 per cent. more heating 
surface ; 3-2 per cent. greater engine weight ; 23-0 per 
cent. higher starting power. 
| A more detailed description follows, in which the 
leading characteristics of these two locomotives are 
mentioned. The 4-6-2 engine is shown in Fig. 1] an 





|same design, and of the same general dimensions as 
| those originally built, except that the barrel section 
is now composed of two courses only, The material 
jis nickel steel. Particulars given in Table 1, show 
jhow the tensile and other properties of this steel 


jcompare with average carbon steel boiler material. 
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| which have an outside diameter of 14 in. The 4-6-2 
type have, in addition, 90 2} tubes, and for the 4-8-2 
engines there are 120 tubes; in each case the tubes 
and flues have a length between tube sheets of 19 ft. 
This is the standard length for the Pennsylvania 
large engines. The fire area through the boiler of the 
K5 engines is 8 sq. ft., and for the Ml and Mla 
boilers the figure is 8-73 sq. ft., due of course to the 
larger number of ordinary tubes. Relative to the 
grate surface, the area through the boiler for the K5 
is 11-4 per cent., and for the Ml and Mla, 12-5 per 
cent. 

The one-piece engine frame for the 4-6-2 engines is 
shown in Fig. 7. These were made by the General Steel 
Castings Corporation, and the steel has a tensile strength 


TaBLe I.—Comparative Data on Nickel and Carbon Steel 
| Boiler Material. Percentage of Analysis of 3 Per Cent. 
Nickel Steel. 


Average. Specified. 
Carbon 0-163 0-20 (max.) 
Manganese 0+557 0-40 to 0-80 
Phosphorus 0-021 0-045 (max.) 
Sulphur 0-029 0-045 (max.) 
Silicon 0-203 Not specified. 
Nickel 2-960 2°75 to 3-24 


TENSILE PROPERTIES OF NICKEL AND CARBON STEEL PLATES 
! 


rs, | 
— Carbon Steed, 
Ultimate tensile strength, Ib. per 
square inch on as , 77,880 59,200 
| Yield point, lb. per square inch 47,550 36,200 
Elongation in 8 in. per cent. 26-33 28 - 64 
Reduction in area. . nv 54-15 — 


Nore.—tThe 8 fication for nickel steel requires a minimum 
tensile of 70,000 Ib., and a yield point equal to0-5 =« U.T.8. The 
elongation per cent. to be equal to 1,600,000/U.T.S. with a 
minimum value of 20 per cent. 


of 60,000 lb. per squareinch. With the exception of the 
pedestal binders, all the parts shown are one single 


pressure to 250 Ib. per square inch, as against 205 lb., |The barrel plates have a thickness of 4 in. for the casting. The saddle forms the bottom of the smoke- 


limited cut-off, the use of a type E superheater, in 


place of the type A; in addition, they are arranged | superheater, which has been considerably enlarged, | 


for feed water heating. The smoke-box arrangement 


has been considerably modified, the blast pipe being | arrangement is now also used for the freight engines, | Engineer. 


enlarged, and the chimney increased in diameter. 
An important change is also made in the boiler 
material, which is of nickel steel for the barrel plates, 


* See ENGINEERING, vol. cii, page 98 (1916), 


| front course, and { in. for the rear section. For the 


the type E with side headers has been adopted. This 
}and was introduced for nger locomotives when 
the Class M1 4-8-2 type were first built in 1923. 

The superheater is of the same size for both the 
K5 and Ml and Mla engines, the boilers for each 
having 170 flues of 3} in, diameter for the elements, 





box, as well as the support for the front end. 

Both the locomotives have the same design of smoke- 
box introduced by Mr. W. F. Kiesel, Mechanical 
This is shown in Figs. 5 and 6 above. 
| The arrangement has been developed with the idea of 
|improving the draught and reducing back pressure, 
|and consists of a special form of orifice for the blast 
| pipe, and a large-diameter chimney extending well 
|into the smoke-box to a point rather below the boiler 
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centre; from thence downwards, cylindrical netting 
entirely encircles the blast pipe. An outer netting 
cone extends from the bottom of the smoke-box about 
halfway up the inner netting cylinder, while a sheet 
metal cone is suspended from the base of the chimney 
extension, having a mouth of wide diameter close to 
the bottom of the smoke-box. The whole of the gases 
have, therefore, to pass under the bottom of this plate 
cone, and then through the netting on their passage 
to the chimney. The blast orifice consists of six 
radial openings, triangular in shape, and converging 
towards the ceatre, the object being to nick the exhaust 
jet so as to increase its periphery relatively to its cross 
section, and by this means improve the entraining 
action. In this way, the actual area of the blast pipe 
top can be increased, with an accompanying reduction 
in back pressure. 

The feed-water heater equipment applied to both 
the 4-6-2 and 4-8-2 type engines, is the Worthington 
type S apparatus. he heater, or condensing por- 
tion, is placed partly within the upper part of the 
smoke-box, just behind the chimney, where it can be 
conveniently connected to the exhaust. Water from 
the tender is delivered to it by a centrifugal turbine 
driven pump, under the footplate, and the hot water is 
fed to the boiler by a horizontal reciprocating steam 
pump. There is an automatic control for slowing down 
the pump when standing or running with steam shut 
off, or with the main throttle only slightly open. 


Taste Il.—Principal Dimensions of 4-6-2 and 
4-8-2 Type Locomotives. 
Kngine type 4-6-2 4-6-2 4-8-2 
class K4s K5 Mla 
Cylinders, diameter and | 
stroke in 27 x 28 27 x 30 27 x 30 
Valve, diameter - 12 12 12 
Travel, maximum 7 7 7 
W heels : 
Driving diam. in 80 80 72 
Leading truck = 36 36 33 
Trailing truck 50 iO 50 
Boller : 
Working pressure ib. per 205 250 250 
sq. in 
Minimurm int. diam in 764 R25 S24 
Heating surfaces 
Tubes and flues aq. ft 3,736 3,980 4,303 
Fire-box* , 305 305 395 
Total evaporation 4.041 4,285 4,698 
Superheater, internal 943 1,634 1,634 
Total combined 4,084 5,919 6,332 
Crate area . 6v- ae 69-89 60-86 
Weights in working order 
On drivers Ib 201,830 207,600 271,000 
Total engine - 308,890 318,700 390,000 
Engine and tender 456,730 563,700 768,360 
Rated tractive effort 44,460 54,675 64,550 
Adhesive factor 4h 3-80 4-14 
Proportions 
Engine weight 62 58-86 61-6 
Combined heat surface 
K.TLE diam. of drivers 14 739 =33 
Combined heat surface 
Combined heat surface i. 
Tie 84-060 wo-6 
(irate area 
Superheater surface per 
cent. of combustion 18-95 20-8 25-8 
Pire-box surface, per cent 


of combustion 6-13 5-16 


* Includes combustion chamber and arch tubes 
+ M.E.P. = 0-8 B.P., others M.E.P. = 0-85 B.P 

The cylinders for both types of engines are of the same 
size, with a diameter of 27 in., and the stroke of 30 in. 
The piston valves, 12 in. in diameter, are driven by 
Walschaerts gear. The 4-6-2 engines have a cut-off 
of 67 per cent. in full gear, but auxiliary starting ports 
of small size are cut in the valve liners, giving a maxi- 
mum cut-off of 82 per cen‘. available at starting. The 
amount of steam, which, of course, can always pass 
through these ports during the admission period is 
however, so greatly reduced by wire drawing, due to 
increasing piston speed, that at comparatively low 
wheel speeds the eflect on the indicator cards is neg- 
ligible. 

The 4-8-2 engines have the usual so-called full- 
stroke cut off. The valves for both the locomotives 
have a travel of 7 in. in full gear, but for the 4-8-2 
engines the steam lap is 1 4 in., whilst for the 4-6-2, the 
lap is increased to 1] in., giving the shorter full gear 
admission. The 4-6-2 engines have 80-in. driving 
wheels, and journal bearings 114 in. by 15 in. for the 
main axle, and 11 in. by 15 in. for the others; and the 
4-8-2 has 72 in. driving wheels, with journals 12 in. 
by 16 in. for the main, and 11 in. by 16 in. for the 
remaining coupled axles. 

The 4-8-2 design class Mla is remarkable principally 
on account of the construction of the boiler. The 
tubes as mentioned above are the same length as those 
of the 4-6-2 engines, and this length, 19 ft. between 
tube plates, is short for locomotives having the 4-8-2 
wheel arrangement. This short tube length is combined 
with a very long combustion chamber as is shown in 
the drawings reproduced in Figs. 3 and 4. The fire- 
box construction follows Altoona practice, the bottom 
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DIAGRAMS OF THREE MONTHS’ METAL PRICES. 
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Norr.—-In the diagrams, the figures plotted for tin and copper are the official closing cash quotations of the 
London Metal Exchange for “fine foreign’’ and “‘ standard” metal, respectively. The prices shown for 


lead are for English metal, whilst those for spelter are for virgin metal. 
steel plates and rails, and also for hematite and Cleveland pig-iron. 


Middlesbrough prices are plotted for 
The prices given, in the case of steel 


plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The pig-iron 
— are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 
ottle, the contents of which vary from 70 lb. to 80 lb. The price of tin-plates is per standard box, but in 


other cases the prices are per ton. 


Each vertical line in the diagram represents a market-day, and the horizontal 


lines represent 11. each, except in the case of the diagram relating to tin-plates, in which they represent 1s. each. 


of the rear barrel course being formed with the throat 

late, and shoulders on the barrel are formed to make a 
anding for the flat top plate, thus dispensing with the 
more common flanged throat sheet connection used with 
the Belpaire fire-box. The total length of the fire-box 
and combustion chamber casing measured along the 
top of the boiler, is no less than 17 ft. 6#$ in. The 
combustion chamber itself is 8 ft. 2 in. in length, and 
a special corrugated plate is used to join the inner fire- 
box proper with the combustion chamber, in order to 
provide for expansion. For a similar reason, the front 
tube sheet has a crescent-shaped dishing extending 
circumferentially round the lower part to provide 
increased flexibility, and obviate tube leakage. The 
total heating surface of the fire-box and the combustion 
chamber is 370 sq. ft., of which 167 sq. ft. is in the 
chamber. 

Unlike the 4-6-2 type, the main framing follows usual 


| 





construction, being made up of separate cast steel side | 





frames, and cross braces, but the cylinders and saddle 
are of steel generally similar to those for the Pacifics. 

Mechanical stokers are fitted for the 4-8-2 engines, 
and the 4-6-2 are hand fired. The 4-8-2 engines have 
rather less heating surface in proportion to the maximum 
rated tractive effort, as the boiler factor found by 
dividing the tractive effort by the combined heating 
surface, is 10-2 for the 4-8-2 and 9-25 for the 4-6-2 
engines, so that at equal running speeds the boiler 
demand based on the heating surfaces, is about 10 per 
cent. greater for the 4-8-2 type, and this difference is 
further accentuated by the fact that the 4-6-2 exerts 
its rated tractive effort at a shorter cut-off. 

On the other hand, at the same wheel speeds, the 


| boiler demands are about equal, as is seen by multiplying 


the previous factors of 10-2 and 9-25 by the respective 
wheel diameters, giving as a result the values 733 for 
the 4-8-2 and 739 for the 4-6-2; but the latter has still 
the benefit of the greater expansion ratio, using only 
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castings of H section, with the longer faces at right 
angles to the crankshaft, this disposition necessitating 
the removal of less metal to form the bolt head seating 
at the big ends than the usual arrangement with the 
web perpendicular to the shaft. Both the big and 
small ends are provided with white-metal lined phos- 
phor-bronze shells. The gudgeon-pin is pressure- 
lubricated, and is of the floating type. The pistons, 
shown in Figs. | and 2, are made from special cast- 
iron and are of light section, the necessary stiffness 
being obtained by ribbing. The cylinder liners are 
made from the same mixture, which has been found by 
the makers to have exceptionally good wearing qualli- 
ties and to be highly resistant to heat. 

The general arrangement of the valve and fuel-pump 
gear follows the makers’ standard practice, which has 
already been described in our columns in connection 
with other engines. A new departure has, however, 
been made in the camshaft and auxiliary drive. As 
shown in Figs. | and 3, a single chain is employed at 
the flywheel end of the engine for driving these com- 
ponents. After passing over the sprocket on the 
crankshaft, the chain is carried over a jockey pulley 
provided with a tensioning device, and then passes 
over the camshaft sprocket, the governor sprocket, 
the tachometer sprocket, and the circulating-water 
pump sprocket. A cush drive is inserted between 
the governor sprocket and the governor shaft. The 
use of a single drive for all the units eliminates the 
possibility of the engine getting out of control should 
the chain break, as may happen if independent 
drives are employed for the various units. The drive 
is also easy to erect, and is noticeably silent in opera- 
tion. It will be observed from the illustrations that 
the camshaft runs in bearings formed in the C plates. 
As shown in Fig. 1, the fuel pump for each cylinder 
is located between the push rods for the valves, and 
both the pump tappets and the push rods are provided | 
with mushroom feet bearing directly onthe cams. The 
whole of the valve and push-rod gear is enclosed in| 
the casing, as shown in Fig. 2. It is readily accessible 
by the removal of light covers. 

“The control is of particular interest in the case of the 
Ford locomotive engines. These units can be run at 
550, 350, 250, or 150 r.p.m., the variations in speed 
being obtained through four tumbler switches mounted 
on the side of the engine casing, and visible in Fig. 4. 
Each of these switches serves to energise a separate 
solenoid, which in turn, operates a valve admitting | 
air to one of four compressed-air cylinders. These 
cylinders are mounted side by side, and on air being 
admitted, the plunger in each is lifted to a different 

height. There is a lever mounted on a cross-shaft 

above each plunger, and another lever on the cross 

shaft is connected to the horizontal arm of a bell-crank | 
lever, of which the vertical arm is in contact with the | 
end of the governor spindle, as shown in Fig. |. The | 
energising of each solenoid will, therefore, compress 
the governor spring by a different amount, the lift 
of the plungers in the compressed-air cylinders being | 
arranged to correspond to the four speeds already given. 
The engine is pressure-lubricated throughout, including 
the camshaft bearings and the timing chain. The 
lubricating system is provided with a large oil cooler 
and dual filters. As no static head can be provided 
in the locomotive on the suction side of the fuel pump, 
a small positive-feed pump is fitted for the fuel supply. 
Chis pump is arranged on a ring circuit, so that each 
injection pump is supplied under an even and carefully- | 
calibrated pressure. The fuel consumption on the | 
locomotive does not exceed 0°39 1b. of oil per brake horse- 
power-hour on full load, the corresponding figure for 
lubricating oil being 0-007 lb. per brake horse-power 





| 


hour. 

Apart from the model described, the engine can be | 
supplied as a two-, three-, four-, five-, or eight-cylinder 
unit for powers of 50 brake horse-power and upwards. 
On a recent visit to the makers’ works, we had an 
opportunity of examining a special model for use in 
an underground generating station in connection with 
a block of high-class residential flats. In this case, 
the elimination of unnecessary noise and vibration 
was of the first importance, and the engines were to be 
mounted on an anti-vibratory ‘aft, and enclosed in an 
easily removable bonnet lined with Mascolite. Special 
air silencers were also fitted. The quiet running of 
the engines on the test bed was very noticeable. It is 
also of interest to note that these engines are being 
applied to fishing trawlers and coal barges, a develop- 
ment for which they appear to be admirably suited. 


Monet Merat.—An interesting and well-written 
article on Monel metal appeared in a recent issue of 
The Nickel Bulletin, published by the Bureau of Informa- 
tion on Nickel, The Mond Nickel Company, Limited, 
Thames House, Millbank, London, 8.W.1. It is written 
by Mr. N. C. Marples, and of special interest to engineers 
are the pages devoted to the working and machining 
of the alloy. Numerous illustrations and data, indicating 
the extensive applications of Monel metal in the engineer- | 


ing industries, are also given 
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ELECTRIFICATION ON THE 
SOUTHERN RAILWAY, 

In furtherance of their policy of electrification, the 
Southern Railway have, in recent years, electrified 
practically the whole of their lines within 30 miles of 
London, so that they can now claim to possess the 
most extensive suburban electrical railway system in 
the world. This system, it may be of interest to note, 
comprises 800 miles of track, 48 rotary-converter sub- 
stations containing some 200,000 kw. of plant, and 
1,650 electrically-operated coaches. As our readers 
are doubtless aware, the electrification is now being 
extended beyond the London suburban area, and 
next year the whole of the main line between London, 
Brighton and Worthing will be operated electrically. 
This extension involves the electrification of 52 miles 
of route (163 miles of single-line track), the construc- 
tion of some 52 miles of 33,000-volt transmission 
lines and 18 remotely-controlled substations, the 


building and equipment of the necessary rolling-stock, | 


and the installation of colour-light signalling, as well 
as extensive improvements to stations, &c. 
is now well advanced and the first stage of it, extend- 
ing as far as Three Bridges, 29 miles from London, 
with a branch from Redhill to Reigate, will be put 
into operation on Sunday, the 17th instant. Generally, 
two trains per hour will be run in each direction, one 
serving Victoria and the other London Bridge, but a 


more frequent service will be provided during the| 


morning and evening rush periods. When the second 
stage is inaugurated in 1933, six trains will be run 
every hour in each direction, five running to and from 
Brighton, and one giving direct communication from 
London to Hove and Worthing. Of the five Brighton 
trains, one will run non-stop, two will be semi-fast, 
stopping at certain intermediate stations, and the 
other two will stop at all stations from Croydon to 
Preston Park. Local services will also be operated 
between Brighton and West Worthing. 

The arrangements for the supply of electrical power 
for the operation of the main-line services differ 
materially from those previously employed. North of 
Purley, 16 miles from London, power will be supplied 
to the lines from existing substations, in which addi- 
tional rotary-converter units have been 
South of Purley, on the other hand, power will be 


| derived from the main transmission lines of the “ grid” | 
system, supplies of three-phase current at 33,000 volts | 


being taken at Croydon, Three Bridges and Brighton. 
| From these 


distributed along the line. 
generally similar in design, are arranged to receive 


duplicate supplies of current, each supply being con- | 


trolled by an oil circuit breaker, while a third circuit 
breaker controls the supply to a static transformer by 


which the current is stepped down to 690 volts. As 
| will be seen from Figs. 5 and 6, on page 42, this 
| part of the equipment is mounted in the open. Fig. 6 


shows the %3,000-volt switchgear at Salfords sub- 


The work | 


installed. | 


points of supply current will be trans- | 
mitted through 33,000-volt cables to 18 substations | 
The substations, which are | 


| station, and the supply cable, potential transformers, 
| circuit breakers and isolating switches can be distin- 
| guished in this illustration. The circuit breaker on 
|the right is that through which the step-down 
| transformer is supplied, and Fig. 5 shows the trans- 
| former, of 2,500-kw. capacity, at the same substation. 
| The low-tension side of the transformer is connected 
| to a 2,500-kw. mercury-are rectifier, housed in the 
| building on the left of Fig. 5. One of these recti- 
| fiers, viz., that at the Gatwick substation, is illustrated 
jin Fig. 1, on the opposite page. From the rectifier, 
| direct current at 660 volts is supplied to the con- 
|ductor rails through high-speed circuit breakers, 
| those at the Merstham substation being illustrated in 
| Fig. 2. 

A particularly noteworthy feature of the work is 
the fact that the whole of the substations are un- 
attended, each being remotely controlled from a central 
| control station which has been erected at Three Bridges. 
| Fig. 3, on page 42, shows the exterior of this control 
| station, and the upper semi-circular portion of this 
building houses the control board. The arrangement 
of the latter can be followed from the interior view of 
the control station reproduced in Fig.4, on the same page, 
and it should be noted that indirect artificial illumina- 
tion is employed exclusively in the main control room, 
so that there shall be no interference with the visibility 
| of the signal lamps, such as might arise if daylight 
were admitted. On the board, every switch and 
circuit breaker on the system, of which there are about 
| 350, is indicated on a circuit diagram, and any one 
| can be opened or closed by the operation of a small 
|tumbler switch. The position of each circuit breaker 
is also indicated by coloured lights on the board, and 
| an ammeter and voltmeter are provided for each of 
the controlled substations to indicate the current 
and voltage. In addition to the actual control appara- 
tus, extensive auxiliary current-supply equipment has 
been installed in the control station, the whole of which, 
apart from the operator’s initial movement, is entirely 
|automatic in action. It will be appreciated that, 
j}apart from the many obvious advantages of this 
centralised control, it has the important economic 
advantage of rendering the employment of substation 
attendants unnecessary. Another point which should 
be mentioned in connection with the substation 
| that they are so located that no interruption of the 
| service will result from any one of them breaking down 
| or being closed down for repairs. 
| The rolling-stock for the semi-fast and stopping 
trains, previously mentioned, will consist of four-coach 
units providing 70 first-class and 204 third-class seats, 
and has been built at the company’s shops at Lancing 
and Eastleigh. Trains will be made up of one, two or 
three of these units. The design has been materially 
| influenced by the longer journeys for which the stock 
will be employed, as compared with that used for the 
suburban services. The underframes are constructed 
from steel sections and the bodies have timber frames 
of oak, teak, mahogany and pitch pine. The first- 
class compartments are finished with American walnut, 
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which indicate, according to their grouping, the state 


and the third class with African mahogany and birch | 
of the line ahead. Over long stretches of the line the 


plywood, the ceilings, in both cases, being white 
enamelled. Each four-coach unit includes a semi- 
corridor coach with first-class and third-class lava- 
tories, and the corridor sides of the compartments in 
these coaches are provided with double sliding doors. 
Intermediate arm rests are provided in the third-class 
compartments, and, when not in use, the rests fold up| when the next section farther ahead is entered. The | 
flush with the backs of the seats. The electrical equip- | installation of this system of signalling has enabled a 
ment of these trains is similar to that employed in the | number of intermediate signal-boxes to be dispensed 


signals are operated automatically by the passage of 
the train over the sections in advance of the signal. 
The signal behind the train is kept at “ danger” 
until the train has passed into the next section, when 
the signal changes to “ caution,” reverting to “ clear” 





later designs of the company’s previously existing| with, only those at important junctions, &c., being 
stock, but the lighting and heating arrangements have | retained. The signals controlled by these junction | 
been further improved, and electric water heaters of | boxes are similar in character to those above referred 
the geyser type have been fitted in the lavatory com- | to, but, in addition, manually-controlled levers enable | 
partments of the corridor coaches. ; , | the signalman to hold any signal at “danger”; he} 
For the express services, six-coach train units, each | cannot, however, give a “proceed” indication at | 
oe of five corridor coaches and one Pullman | any signal unless the line ahead is clear for the correct 
car, will be employed, and two such units will be} distance. Train describers of the magazine type are 
coupled to form a 12-coach train during the busy hours. installed at the junction boxes to inform the stephan 
gn py oy ey Felgen ay gp 
been provided with an all-electric kitchen to enable | the receiving end indicates in order the first three 
meals and light refreshments to be served. In addition, | trains of which descriptions have been stored by the 
three special train units, each composed of five Pullman | signalman at the sending end. As each train passes, 
—_ are = — en pee to —_ os Southern its description is eeren _ ~ ar atagal and the 
“Ny e electrical equipment for the express | next in retation takes its place. Brighton station, it 
trains has been designed for a maximum service eba | may be added, is being semana re-signalled, and the 
of 75 m.p.h. The end vehicles of each unit are motor- | old equipment, operated from six separate boxes, is 
coaches, and have a driver’s cab, from which the whole | being superseded by a 225-lever all-electric box on 
of the motors on a train can be controlled. Four | the east side of the station. The points, of which there 
motors are mounted on each motor-coach, the motors | are 115, will be operated by electric motors, and all the 
being controlled by electro-pneumatically operated | new signals will be of the colour-light type. 
switchgear. Motor-generators fitted with voltage; The civil engineering work carried out in connection 
regulators are carried on each motor-coach to provide | with the electrification includes the reconstruction of 
low-voltage current for lighting and control circuits, Haywards Heath station, the conversion of the paint 
and each of the Pullman kitchen cars will be fitted | shop at Brighton to a carriage cleaning and inspection 
with a dynamotor to supply current at low voltage for | shed, the conversion of the old boiler shops at Brighton 
cooking, ventilating and auxiliary purposes. — ' | to a carriage repair shop, and the erection and equip- 
Pa ning eg eee os —_ _ _— — Worthing a cleaning and inspection shed at West 
» line on r n n equi | Wo , 
with colour-light signals of the type already installed | In conclusion, we should mention that the whole 








in certain sections of the inner suburban area. They | electrification scheme has been prepared and carried 
consist of groups of red, yellow, and green lights| out by Mr. Alfred Raworth, Electrical Engineer for 


LINE ELECTRIFICATION ; SOUTHERN RAILWAY. 


NEW WORKS. 





660-vo_tt Hieu-Speep Crrcurr BREAKERS FOR TRACK 
FEEDERS aT MERSTHAM SUBSTATION. 


New Works, to whom we wish to express our indebted- 
ness for assistance afforded our representative on a 
recent inspection of the system. The rolling-stock, 
apart from the electrical equipment, for which Mr. 
Raworth has been responsible, has been designed by 
Mr. R. E. L. Maunsell, C.B.E., Chief Mechanical 
Engineer, and the new signalling installation has been 
carried out by Col. G. L. Hall, R.E., Assistant Engineer 
(Signals and Telegraphs), under the general direction 
of Mr. G. Ellson, O.B.E., Chief Engineer, who has been 
responsible for the civil engineering work. 








Society or Giass TecnnoLtoay, Lonpon SEcrTIon. 
Upwards of 70 members of the London Section of the 
Society of Glass Technology travelled to Queenborough, 
Isle of Sheppey, Kent, on June 19, in response to invita 
tions from Messrs. The Canning Town Glass Works, 
Limited, and Messrs. Sheet Glass Limited, to visit their 
works. At the Canning Town Company’s works, bottles 
and jars of all descriptions were being made in large 
quantities and at high speed on automatic and semi- 
automatic machines, the visitors being impressed with 
the efficiency displayed. At the works of Messrs. Sheet 
Glass Limited, the party was able to inspect the progress 
made in the reconstruction of the plant with a view to 
commencing the production of sheet glass on a large 
scale by means of the Fourcault process 





Bertpy Memoria, Awarps.—As a memorial to Sir 
George Beilby, the eminent chemist and chemical 
engineer who died in 1924, a fund was collected in 1926, 
from the interest on which, at the discretion of the 
administrators, awards are made from time to time to 
British investigators in science, in order to mark 
appreciation of original work of exceptional merit 
carried out over a number of years. Preference is given 
to the investigation of problems connected with fuel 
economy, chemical engineering, and metallurgy. The 
administrators of the fund, comprising the presidents, 
honorary treasurers and secretaries of the Institute of 
Chemistry, the Society of Chemical Industry, and the 
Institute of Metals, have announced the award of 105i. 
each to Mr. W. J. Rees, of the Department of Applied 
Science, University of Sheffield, and to Dr. W. R. 
Schoeller, metallurgist to Messrs. D. C. Griffith and 
Company, London. Mr. Rees has done much work on 
refractories, and Dr. Schoeller on rare metals. 
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PERSONAL. 


Messrs. Murex Wetpine Processes, Limirep, 
Ferry-lane Works, Forest-road, Walthamstow, London, 
£.17, have appointed Mr. 8S. E. Evans, A.M.I.N.A., late 
of Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Wallsend-on-Tyne, to act as naval architect on 
welding matters in relation to shipping. 

Messrs. Toe Gewerat Evectric Company, Liurrep, 
Magnet House, Kingsway, London, W.C.2, have opened 
a new wholesale stores depot at 13, Falcon-square, 
Inverness. 

Messrs. Parsons, Kuarp, BRINCKERHOFF AND 
Doveras, 142, Maiden-lane, New York, U.S.A., inform 
us that Dr. J. A. L. Waddell and Dr. Shortridge Hardesty 
have become associated with them as consulting engineers 
to their bridge department. 

Mr. Arrour Jackson, president of Messrs. Arthur 
Jackson Machine Tool Company, Toronto, Canada, 
intends to visit Great Britain and the Continent towards 
the end of July or beginning of August, for a few weeks. 
He desires to get into touch with manufacturers of 
machine tools, suitable for the Canadian market. All 
communications intended for Mr. Jackson should be 
sent, care of Messrs. The Universal System of Machine 
Moulding and Machinery Company, Limited, 13-15, 
Wilson-street, London, E.C.2, as Mr. Jackson is making 
the offices of this company his headquarters. 

The marine-engine works of Messrs. BLamR AND 
Company, Stockton-on-Tees, are to be dismantled. 
The works were founded 80 years ago, and went into 
voluntary liquidation last year. 

Messrs. Cowans, SHELDON AND Company, LIMITED, 
Carlisle, have recently opened a new office in London, 
at Bush House, Aldwych, W.C.2. 

Mr. Joun A. Smeaton, of Messrs. John A. Smeaton, 
Limited, 15, Victoria-street, London, 8.W.1, has ter- 
minated his agreement, as from June 30, as sole British 
agent of Messrs. Badische Maschinenfabrik, and in 
future proposes to act as an advising engineer on all 
foundry problems, and as an independent contractor 
for the design, layout and equipment of new foundries 
and foundry reconstructions. 

Messrs. THe Merrorourran-CAMMELL CARRIAGE 
Wacon anv Frvance Company, Lowrrep, and Messrs. 
Weymann’s Motor Bopres (1925), Limrrep, have 
announced that a new company has been registered, 
entitled Messrs. Metropolitan-Cammell-Weymann Motor 
Bodies, Limited. The new company will control the 
design and production of the all-metal body, developed 
hy Messrs. Tho Metropolitan-Cammell Carriage Wagon 
and Finance Company, the demand for which is increasing 
rapidly, and is now in @ position to execute large orders 
for every kind of commercial vehicle. The offices of the 
new company are at Vickers House, Broadway, West- 
ininster. 

Messrs. Epwarp G. Hersert, Liurrep, Atlas Works, 
Chapel-street, Levenshulme, Manchester, have appointed 
Mesars. Aktieselakapet Heimdal Maskinforretning, Raad- 
huagt, 1-3, Oslo, sole agents, in Norway, for their Rapid 
and Rapidor sawing machines, saw-sharpening machines, 
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CONTRACTS. 


Messrs. Tue D.P. Barrery Company, Limirep, 
Bakewell, Derbyshire, have supplied, to the order of the 
Southern Railway Company, all the batteries required 
for the new signalling equipment in connection with the 
Brighton line electrification, which is dealt with elsewhere 
in this issue. 

Messrs. Marcont’s Wrretess TELEGRAPH ComMPANY, 
Liuwtrep, Marconi House, Strand, London, W.C.2, are 
to erect new transmitting and receiving stations near 
Shanghai for the operation of the pro short-wave 
beam services between China and Euro and the 
United States. The equipment will include two beam 
transmitters and four sets of receiving apparatus, all 
of which are to be manufactured at the Marconi Works, 
Chelmsford, Essex, to the order of the Chinese Govern- 
ment. Auxiliary apparatus, enabling the transmitters 
to be utilised for broadcasting services when they are 
not in use for telegraphic communications, will be 
included. 

Messrs. BuackstToNE AND Company, LamrTrepD, 
Stamford, have recently received contracts from a 
number of municipal and other authorities for their 
vertical automatic and horizontal Unchokeable crude 
sewage and sludge pumps. The orders emanate from India 
and from Durham, Eastleigh, Heanor, Hendon, Leighton 
Buzzard, Manchester, Norwich, Woking, and other 
municipal authorities. 


BOOKS RECEIVED. 


Elementary Mechanics. By A. Bucxigy and C. F. G. 
Macpgermotr. London: G. Bell and Son, Limited. 
[Price 4s. net.] 

Tin Soldere. A Modern Study of the Properties of Tin 
Solders and Soldered Joints. By 8. J. NIGHTINGALE. 
London : British Non-Ferrous Metals Research Asso- 
ciation. [Price 5s. net.) 

Apprenticeship. Principles, Relationships, Procedures. By 
Stewart Sermsnaw. London: MoeGraw-Hill Pub- 
lishing Company, Limited. [Price 15s. net.) 

Tariffs. The Case Examined. Second edition. London : 
Longmans, Green and Company. [Price ls. net.] 

L’Idée Générale de la Mécanique Ondulatoire et de ses 
— Applications. By Marcet Bort. Paris: 

ermann et Cie. [Price 15 francs.] 

— Electronique des Lois de L’ Electricité. By Marcer 

LL. Paris: Hermann et Cie. [Price 15 francs.] 

Théorie de la Quantification dans la Nouvelle Mécanique. 
By Louis pe Brocim. Paris: Hermann et Cie. 
[Price 70 francs.] 

Actualités Scientifiques et Industrielles. 1. Sur wne 
Forme Plus Restrictive des Relations D’Incertitude. By 
MM. Lanpav et Perrerts. Il. La Projection de 
Noyauz Atomiques par un Rayonnement tris Pénétrant 
l' Existence du Neutron. By Intne Curte et F. Joxror. 
Paris : Hermann et Cie. [Price 6 francs each. |] 

Elements of Steam-Power Engineering. By J.-B. O. 
SNeEpDEN. London: Longmans, Green and Company. 
[Price 5s. net.] 





and high-speed steel saw blades 

Messrs. Armsa Crata Motror Company, Lourrep, 
Chiswick, London, W.14, have appointed Mesars. H. Mills 
Garner, Inc., 30, Church-street, New York, to be their 
agente for the United States. 








Britisn Rareway StTatistics._-According to statistics 
issued recently by the British Railways Press Bureau, 
35, Parliament-street, London, 8.W.1, the traffic receipts 
of the four group railway companies, for the first 25 weeks 
of 1932, totalled 67,191,0001., against 73,442,000/. and 
80,864,000. in the corresponding periods of 1931 and 
1930, respectively. 


Mintne and Rock-Dritting Macurnery.—Messrs. 
Holman Brothers, Limited, Camborne, Cornwall, manu- 
facturers of mining machinery and air-compressing, 
rock-drilling and pneumatic plants, have sent us an 
attractively illustrated brochure which contains a brief 
account of some of the activities of the firm during 1931. 
A number of brief articles are included, describing the 
works of the company, the trade exhibitions attended 
during the year, and the various products manufactured 
by the firm. Reference is also made to the tunnelling 
records set up in the Yewbarrow Tunnel of the Man- 
chester Corporation waterworks scheme in Westmorland, 
to which we made allusion on page 591 of our vol. cxxxii, 
(1931), and to the use of Holman rock drills in the mines 
of the Witwatersrand, South Africa. 


INTERNATIONAL ARrRc-WeLDING Competirion.—The 
result of the second Lincoln Are-Welding Prize Competi- 
tion, organised by Mesars. The ,.incoln Electric Com- 
ag Cleveland, Ohio, U.S.A., has now been announced. 

he first prize of 7,500 dols. has een awarded jointly 
to Lieut..Com. H. N. Wallin and Lieut. H. A. Schade, 
U.S.N., for their paper, “ The Design and Construction 
of an Arc-Welded Naval Auxiliary Vessel.” The second 

rize of 3,500 dols. has been gained by Major G. M. 
Jarnes, U.S.A., for his paper, “‘ Manufacture of Ordnance 
at Watertown Arsenal Revolutionised through Arc 
Welding.” The third award of 1,500 dols. has been 
won by Mr. H. H. Tracy for his contribution entitled 


Graphs for Engineers and Architects. By Donovan H. 
Lee. London: E. and F. N. Spon, Limited. [Price 
7a. 6d. net.) 

Windkraftwerke. By Hermann Honner. Brunswick : 
Friedr. Vieweg und Sohn A.G. [Price 4-80 marks.] 
4usgewihite Schweisskonstruktionen. Vol. III. Rohr- 
leitungs und Behditerbau. By Dr.-Inc. Houiier and 

A. D. Frxx. Berlin: V.D.1.-Verlag. G.m.b.H 

Elektrische Industriesfen fiir Weiterverarbeitung. By Dr. 
Vicror Pascuxis. Berlin: Julius Springer. [Price 
31-50 marks. ] 

Railway Board of India. 
Studies in Malaria as it 


Technical Paper No. 258. 
iffects Indian Railways. 


Part II. By R. Sentor Wurre and C. D. Newman. 
Calcutta : Government of India, Central Publication 
Branch. [Price As. 14, or le. 6d.] 


Praktische Geologie fiir Architekten 

Ingenieure. By Ine. Max. 
Sivcer. Berlin: Julius Springer. [Price 28 marks.] 

Hoyer-Kreuter Technological Dictionary. Vol. 11. English- 
German—French. Edited by Dr.-Ine. E. W. ALFRED 
Scutomann. Sixth revised edition. Berlin: Julius 
Springer. London: The Machinery Publishing Com- 
pany. [Price 52. 10s. net.) 


Der Baugrund. 
Bauunternehmer und 





“ Tue Trotiey Bus Gazerre.”-—-The British Electrical 
Development Association, 15, Savoy-street, Strand, 
London, W.C.2, has recently sent us a copy of a new 
publication, entitled The Trolley Bus Gazette. As the name 
implies, it deals with electric trolley omnibuses and 
aims at making known the merits of these vehicles to 
everyone interested in road transport. The publication 
will be issued from time to time. The present issue 
contains accounts of the trolley-omnibus systems of the 
London United Tramways, and of the Nottingham, 
Birmingham, and Wolverhampton Corporations, and, 
in addition, other matters of interest 


PRACTICAL APPLICATIONS OF OxyY-ACETYLENE WELD- 


1nG.—The Institution of Welding Engineers, acting in 
conjunction with the Acetylene and Welding Consulting 
Bureau, will hold a meeting on Thursday, July 14, at 
2.30 p.m., at the Institution of Mechanical Engineers, 


“ The ee of Are Welding to the Design of | Storey’s-gate, St. James’s-park, London, 8S.W.1, for the 
< 


Steel Bui 


ings for the Resistance of Earthquake Forces.” | purpose of exhibiting a new film which deals with the 


Thirty-eight other prizes were awarded, and it is inter- practical applications of oxy-acetylene welding in all 


—_ to note that the re of 500 dols. was gained | 
r. 


by H. J. L. Bruff, of 


sridige Sy by Are Welding.”’ 


arrogate, Yorkshire, for his | discussion. 
paper on “The Strengthening of Weak Iron and Steel | engineering and technical institutions are cordially 
'jnvited to attend the meeting. 


its branches. This will be followed by an informal 


Members, or their representatives, of all 
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TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given where possible. Further details may 
be obtained on application to the Department, the 
reference number appended being quoted in all com- 
munications. 

Hospital Equipment.—The supply of hospital equip- 
ment. The Civil Hospital, Perugia, Italy. (Ref. No. 
G.X. 11,619.) 

Bridgework.—The supply of approximately 6 tons of 
steelwork for the extension of the footbridge at Delmore 
Station. The South African Railways and Harbours 
Administration, Johannesburg; August 15. (Ref. No. 
G.X. 11,637.) 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Resumption of anything 
like market activity in Cleveiand pig iron cannot be 
looked for until material change for the better occurs 
in the consuming industries. Sales to firms in Scotland 
are possible only at seriously cut prices, and very low 
figures have been accepted to compete with sellers of 
Indian iron. These drastic concessions are not, however, 
extended to local customers, who are dissatisfied with 
ruling rates which they are seeking to break, with 
the result that transactions are practically confined to 
purchases of small parcels for early delivery. Business 
with buyers abroad continues quite trifling, and there 
seems no prospect of expansion of moment in overseas 
trade. The restricted make of Cleveland pig is little 
in excess of current moderate needs, and stocks are not 
inconveniently large. For home business, makers’ 
fixed f.o.t. quotations remain: No. 1 Cleveland, 61s. ; 
No. 3 g.m.b., 588. 6d.; No. 4 foundry, 57s. 6d.; and 
No. 4 forge, 57s. 

Hematite—Demand for East Coast hematite pig 
falls short of expectation, but local consumption promises 
to increase a little, and makers hope to do further 
business with customers in the Sheffield district, the 
Midlands and in South Wales. Export trade is almost 
at a standstill. Stocks are fairly heavy and output is 
to be increased shortly, but notwithstanding these facts 
producers keep the price of ordinary qualities at 62s. 6d., 
and still ask 63s. for No. 1 hematite. 

Foreign Ore—Imports of foreign ore against old 
contracts have recently been heavier than for a long 
time past, but new business is hardly heard of. Best 
rubio is put at 15s. c.i.f. Tees. 

Blast-Furnace Coke.—Coke is plentiful and weak. 
Local users have still considerable quantities of their 
own makes to draw upon and are consequently buying 
little. Sellers name 15s. 6d. for Durham blast-furnace 
coke of good average quality, but experience difficulty 
in realising that figure. 

Manufactured Iron and Steel.—In nearly all sections 
of the semi-finished and finished iron and steel trades 
orders are urgently needed, the outstanding exception 
being branches engaged on production of constructional 
steel. Quotations remain steady. Common iron bars are 
91. 15s.; best bars, 107. 5s.; double best bars, 102. 15s. ; 
treble best bars, 11/. 5s. ; packing (parallel), 82. ; king 
(tapered), 10/.; steel billets (soft), 51. 10s. ; steel billets 
(medium), 62. 12s. 6d. ; steel billets (hard), 71. 2s. 6d. ; iron 
and steel rivets, 11/1. 5s.; steel ship plates, 81. 15s. ; steel 
angles, 8l. 7s. 6d.; steel joists, 81. 15s.; heavy sections 
of steel rails, 82. 10s. for parcels of 500 tons and over 
and 9. for smaller lots; fish plates, 122 10s.; black 
sheets (No. 24 gauge), 81. 5s.; and galvanised corrugated 
sheets (No. 24 gauge), 91. 10s. 


Scrap._-Most kinds of scrap are slow of sale. Borings 
are 22s. 6d.; turnings, 30s.; light cast iron, 32s. 6d. ; 
heavy cast iron, 36s. 6d.; machinery metal, 38s. ; and 
heavy steel, 35s. 

Imports of Iron and Steel.—-Statistics just issued show 
that last month 11,325 tons of iron and steel arrived in 
the Tees from foreign ports, and coastwise, as compared 
with 7,738 tons in the previous month, and 13,511 
tons in June last year. Only 504 tons of pig-iron were 
imported last month as compared with 816 tons in May and 
2,717 tons in June last year. 

Shipments of Iron and Steel.—Otficial returns give 
the aggregate June shipments of iron and steel from the 
Tees as 42,426 tons as compared with 32,280 tons in the 
previous month. Of the June loadings, 11,920 tons 
were pig iron, 2,937 tons manufactured iron, and steel, 
27,569 tons. Once more Scotland was the chief buyer 
of pig iron, accepting 4,746 tons, whilst Wales took 
2,250 tons. Jamaica with an import of 512 tons was 
the largest buyer of manufactured iron. Among 
principal customers for steel were: The Union of South 
Africa, 2,993 tons; India, 2,564 tons; Portuguese 
East Africa, 2,419 tons; and Russia, 1,624 tons. 





Deposits oF Curva CLay ry OnTARIO.—-Messrs. The 
Ruby Oil and Coal Syndicate, who are now developing 
a large deposit of high-grade china clay in the Moose 
River district, Northern Ontario, Canada, are, it is 
anticipated, to convey between 1,000 tons and 2,000 tons 
of the material to Hamilton, Ontario, to be manufac- 
tured into table-ware and pottery. In addition to a 
considerable deposit of pure white clay, red, mottled, 
and black clays are, it is stated, also to be found. Tests 
made recently at Hamilton indicate that the clays 
compare favourably with high-grade imported products. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—Current developments mainly apply 
to the progress of reorganisation rather than to actual 
trading. The extension of the iron and steel duties 
was generally expected. Investigation into the state of 
those trades was bound from the outset to be a long, 
painstaking process, and it was fully anticipated that 
in order to give some temporary measure of stability, 
the protective tariffs would be prolonged at their former 
rate. Sheffield is vitally concerned also in the decision 
relating to safety-razor blades. The razor-blade industry 
in this country sprang from pioneer work in the Sheffield 
district, and has rapidly forged ahead. It has, indeed, 
proved an invaiiagilp adjunct to the cutlery and other 
lighter trades. The indication that the Import Duties 
Advisory Committee do not contemplate recommending 
any alteration in the rate of duty now proposed for a 
period of five years subject to the adequate development 
of the industry and the pursuance of a strongly competi- 
tive — affords a valuable opportunity for planning 
ahead—an opportunity of which every advantage is 
likely to be taken in this district by businesses which have 
sunk a considerable amount of new capital in this 
industry. In other directions, reorganisation schemes 
are being pushed with great intensity, and further 
developments affecting the welfare of old-established 
concerns in the steel and engineering trades are believed 
to be in prospect. How these will operate having 
regard to the disturbing effect on employment of earlier 
rationalisation schemes is the subject of some anxiety. 
Iron and steel prices are this week unchanged. There is 
no indication of favourable movement in iron and steel 
scrap. Quiet optimism prevails, however, regarding 
the possibilities of improved i in the autumn. 
Home and foreign enquiries for a large variety of steel 
and engineering products continue to flow freely into 
this district. Among the latest from overseas are those 
from Pittsburg for bars, plates, sheets, strip, shafting, 
pipes, and structural material; from New Zealand for 
engineers’ and other tools; from California for steel 
for the manufacture of water heaters; and from Paris 
for all kinds of office equipment. Inland inquiries are 
circulating from London and the provinces for tape- 
making and printing machines, bell pliers, nippers for 
puncturing railway tickets, milling cutters, cramp-iron 
and cramp-hooks, and steel wire for ship moorings. 

South Yorkshire Coal Trade.—Flat conditions generally 
prevail, though it is possible to exaggerate their signifi- 
cance, this normally being one of the slackest seasons of 
the year. Housecoal is a r market, supplies being in 
excess of the demand, despite a good deal of selling 
pressure. Firmness is lent to the market in best steams 
by restricted production, supplies being fairly well taken 
> on export account. Inland needs are disappointing. 
Short-time operations in the heavy metal industries are 
reflected in the slow rate of contract deliveries. Best 
washed qualities are the most active media in smalls. 
Business moves slowly in slack. Furnace coke shows a 
weak tendency despite a diminished output. Quotations : 
Best branch handpicked, 25s. to 26s.; Derbyshire best 
house, 20s. to 21s.; Derbyshire best brights, 17s. to 
18s. 6d.; screened house coal, 158. 6d. to 16s. 6d. ; 
screened house nuts, 15s. to 16e.; Yorkshire hards, 16s. 
to 18s.; Derbyshire hards, 16s. to 188.; rough slacks, 
8s. 6d. to 9s. 6d.; nutty slacks, 7s. to 8s. 6d.; smalls, 
4s. 6d. to 58. 6d 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 


Improved Outlook in Structural-Steelwork Industry.— 
After a prolonged period of almost unprecedented 
depression, there is at last some definite indication of 
better times to come in one or two branches of the 
North-Western heavy industry, notably in construc- 
tional-steelwork circles. In most instances, the more 
optimistic outlook prevalent is founded upon quickening 
inquiry, rather than upon actual business passing, but 
in the last few weeks a number of firms have cemtoned 
their order books. Quite the most hopeful feature in 
so far as the structural-steelwork section of the industry 
is concerned, is that, recently, Messrs. Redpath, Brown 
and Company, Limited, have secured two of the largest 
orders circulated this year, for a total of 5,000 tons of 
steel. One is for extensive new premises at Cardiff for 
a firm of millers, and the other, requiring 2,000 tons of 
materials, is in connection with the erection of a large 
new factory at Trafford Park, for Messrs. Thomas 
Hedley and Company, Limited, soap manufacturers, of 
Newcastle-on-Tyne, the contract for erection of which 
has been awarded to Messrs. J. Gerrard and Sons, 
Limited, of Swinton, Manchester. Upon completion, 
incidentally, the factory will provide a new industry 
for the district. Another firm of contructional engineers 
to report increased activity is Messrs. Edward Wood and 
Company, Limited, Ocean Ironworks, Trafford Park, 
recent orders being for steel for @ margarine factory at 
Fulham, and a large garage at Altrincham. 


The Position in Other Industries —Conditions remain 
quiet in most other branches of industry, although a few 
small orders are passing for railway materials, and 
in the machine-tool and textil hinery cti 
Motor-vehicle manufacturers continue busy, and aero- 
plane manufacturers report steady i . Messrs. 
A. V. Roe and yong i Limited, of Manchester, have 
completed four Avro all-metal training biplanes for the 
Esthonian Air Force. These machines are provided with 
essrs. Mather 





floats for conversion into seaplanes. 
and Platt, Limited, of Manchester, who some time ago 
commenced the manufacture of canning machinery, 
have supplied extensive plant for a new preserving 





factory, at Slough, for Messrs. The St. Martin Preserving 
Company, Limited. At Wigan, Messrs. Walker Bros. 
(Wigan), Limited, have secured en order from the 

i Metropolitan Borough Council for one Page- 
field refuse-collecting unit, comprising one motor lorry 
and four containers, at a cost of 2,300/. Despite the 
small volume of business in the North-West Coast 
hematite pig-iron market, there is a growing feeling of 
confidence, and it is ho that, before the end of the 
year, conditions may have improved sufficiently to 
warrant the rekindling of at least two furnaces. At 
resent, six are in operation between Barrow and 


orkington. 


NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 


The Coal Trade.—An encouraging feature of the coal 
trade is the fact that importers of coal in France can, 
from July 1, take 70 per cent. of the 1928-30 average 

uantities until further notice, instead of 60 per cent. 

icences are also to be issued immediately for supplies 
for the next three months. This is believed to be due to 
a scarcity of domestic supplies, and the issue of quarterly 
licences will enable importers immediately to increase 
their stocks of anthracites and dry coals, which are 
extensively used for domestic purposes. As these 
classes will be included in the 70 per cent. quota, it is, 
however, not unlikely that imports of bituminous descrip- 
tions will be restricted. The imposition of an increased 
tax by Italy on coal imports is not expected to have any 
appreciable effect on the coal export trade, as the tax 
applies to all foreign coal, and does not alter the competi- 
tive position of the different countries. The San Paulo 
Railway of Brazil has placed a contract for 80,000 tons 
of Welsh large coal for delivery next year, and the 
Swedish Navy is in the market for about 22,000 tons 
of large, for delivery over the next four months. Supplies 
of anthracite and dry coals are none too freely a ble, 
with prices in excess of the minima schedule, but bitu- 
minous grades are in abundance and readily available 
at the schedule prices. Buyers tied to named brands, 
however, have sometimes experienced difficulty in secur- 
ing prompt delivery, because of the intermittent working 
of collieries and shortages of particular brands. 

Idle Ships.—More than 24 per cent. of the vessels in 
the South Wales docks are laid-up on account of the trade 
depression and the unremunerative level of freights, which 
make it impossible for owners to meet the expenses of 
voyages. n Tuesday, there were 281 vessels in the 
six docks belonging to the Great Western Railway 
Company, of which 69 of 381,525 deadweight tons, were 
laid-up. All of these were British vessels, and no fewer 
than 56, of 320,492 deadweight tons, were owned in 
South Wales. Thus nearly 80 per cent. of the idle 
vessels were locally owned. That did not, however, 
represent the full number of Welsh vessels thrown idle, 
because many local ships are laid up at other ports, 
notably Falmouth and Appledore. Of the vessels laid 
up in South Wales, 17, of 32,274 net tons, were at Cardiff, 
1, of 2,741 tons, at Penarth, 29, of 73,537 tons, at Barry, 
18, of 32,286 tons, at Newport, and 4, of 5,772 tons, at 
Swansea. , 














MEMORIALS TO THE LATE Proressor J. W. HINCHLEY. 
—A memorial to the late Professor J. W. Hinchley, until 
his death on August 13, 1931, honorary secretary of the 
Institution of Chemical Engineers, has been placed in the 
Golders Green Crematorium. © memorial, which 
takes the form of a bronze tablet bearing the seal of the 
Institution and an inscription, was officially unveiled 
by the President on July 5. The first Hinchley Memorial 
Lecture will be delivered on October 28 by Mr. H. T. 
Tizard, C.B., F.R.S. The subject will be ‘‘ Chemical 
Engineering and the Aircraft Industry.”” These lectures 
have been inaugurated to commemorate the long and 
intimate association of Professor Hinchley with the 
Institution of Chemical Engineers, and will be delivered 
at intervals of three years. 

Tae Murine Institute or Scortanp.—The 54th 
annual report of the Council of the Mining Institute 
of Scotland shows that there were 565 members on the 
roll on April 1 last, compared with 587 in April, 1931. 
In addition to the membership, there are 18 subscribin; 
firms. Seven meetings of the Council and six gene: 
meetings were held during the 1931-32 session. The 
— meetings were, as usual, held alternatively in 

lasgow and in Edinburgh. The increased attendance 
at an experimental evening meeting decided the C il 
to continue holding the general meetings on Wednesday 
evenings instead of Saturday afternoons as formerly. 
The financial position of the Institute is satisfactory, 
the accounts showing an income of 1,922/. for the session 
—- and a balance of income over expenditure of 

51. 


Wortp Propvuction or Motor Sprerr mw 1931.— 
Statistics issued recently by the United States Bureau 
of Mines show that the world production of natural 
motor spirit totalled 49,877,000 barrels (each of 42 gallons) 
during 1931, representing a decline of 15-6 per cent. from 
the record total of 59,111,000 barrels reached in 1930. 








also | Whereas, however, the 1931 production of the United 


States dropped by 18-4 per cent., as compared with that 
of 1930, the aggregate "ar pmo in other oil-produci 

countries inc by 6-6 per cent. in the same interval. 
The outputs of other than United States plants has, in 
fact, formed an increasing J a ay om of the world total 


—— of motor spirit during the five years for which 
are available, advancing from 5-8 per cent. in 1927 
to 13-9 cent. in 1931. Conversely, United States 


output fallen from 94-2 per cent. of the world’s 
uction in 1927 to 86-1 per cent. in 1931. 





NOTICE OF MEETING. 





Soorsty or Giass TEecHNOLOGyY.—Wednesday, July 
13, 12.45 ) aoa Crown Inn, Chiddingfold, Surrey. 
“Wealden Glass: The Old Surrey-Sussex Industry,” 
by Mr. 8. E. Winbolt. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Scottish Steel Trade.—There are no signs of any im- 
provement in the Scottish steel trade this week, but the 
announcement by the Treasury of the continuance of the 
33} per cent. temporary import duties on iron and steel 
products for another three months will tend to stimulate 
trade. The Import Duties Advisory Committee made the 
recommendation to the Treasury, as it was recognised that 
the recently appointed National Committee, with its 
different area committees, had not yet had sufficient 
time to examine the position and prepare a scheme of 
reorganisation of the industry. he current import 
duties will, therefore, remain in force as at present 
for a further three months from July 25. By that 
time, trade conditions may possibly have improved, 
and much of the abnormal stocks of imported ma- 
terial have disappeared. Local producers are still 

ing business very difficult to pick up, particularly as 
the demand from the shipbuilding industry is about the 
ene ge it has ever been for many years back. The 
k steel sheet makers continue to be fairly well em- 
ployed on the lighter gauges, and have quite a steady 
output, but the thicker gauge sheets move very slowly. 
Galvanised sheets are very dull and the competition for 
export orders is so keen that price shading is very common 
at the moment. The following are the current market 
quotations: Boiler plates, 9/. per ton; ship plates, 
8l. 158. per ton; sections, 8l. 7s. 6d. per ton; black 
steel sheets, }-in., 7/. 15s. per ton ; and galvanised corru- 
ated sheets (No. 24 gauge), 11/. per ton, all delivered at 
lasgow stations. 

Malleable-Iron Trade——In the West of Scotland 
malleable-iron trade no improvement has taken place 
since last report, and the outlook continues rather gloomy. 
The holiday stoppage which commences about the middle 
of next week, will be welcomed as a breathing space 
er gr | which it is hoped there may be some accumulation 
of orders. The re-rollers of steel bars are also very 
— and order books are very bare. Prices are un- 
changed, and are as follows: ‘‘ Crown” bars, 91. 15s., per 
ton for home delivery, and 91. 5s. per ton for export ; 
and re-rolled steel bars, 61. 10s. per ton for home delivery, 
and 6/1. 7s. 6d. per ton for export. 

Scottish Pig-Iron Trade.—There has been no change 
in the state of the pig-iron trade of Scotland over the 
week, and the demand is on a very low standard. The 
current output is confined to six furnaces, and it may be 
a long while before that number is increased, unless con- 
ditions change considerably. Home consumers are only 
buying from hand-to-mouth, while those overseas seem 
to have few orders to place for Scottish pig-iron at any 
rate. Prices show no change, and are as follows: 
Hematite, 68s. 6d. per ton, delivered at the steel works ; 
foundry iron, No. 1, 72s. per ton, and No. 3, 69s. 6d. per 
ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 

ig-iron from Glasgow Harbour for the week ending last 
turday, July 2, only amounted to 79 tons. Of that 
total, 5 tons went overseas and 74 tons coastwise. During 
the corresponding week of last year the figures were 
57 tons overseas and 89 tons coastwise, making a total 
shipment of 146 tons. 

Scottish Shipbuilding —The shipbuilding industry of 
Scotland is still at a very low ebb, but there is a strong 
feeling that an improvement will be forthcoming in the 
near future. Inquiries have been more numerous of late, 
and it is ho that some orders will be placed with 
Scottish shipbuilders before long. The output of new 
tonnage last month, which amounted to five vessels 
totalling 15,428 tons, further depleted the building stock, 
and no new contracts were reported to fill the gaps. 
The figures for the month and for the half year are as 








under :— 

June, 1932. Six Months, 1932 
Vessels. Tons Vessels. Tons: 
The Clyde ove ee 4 11,485 16 37,245 
The Forth... ia 1 3,943 3 6,253 
The Tay i hn. _ 1 720 

The Dee and Moray - 
Firth eee eco | oat 5 1,830 
Total ... abe a 15,428 25 46,048 


These figures, of course, refer to vessels over 100 tons 

, but quite a number of smaller craft were also put 

to the water during the month. These boats all mean 

employment and it is worthy of note that some of the 

concerns which confine themselves to this class of work 
have recently been doing fairly well. 

Contract for Port-Glasgow.—Messrs. Lithgows, Limited, 
Port Glasgow, have just received an order to build a 
cargo vessel of 9,000 tons for Messrs. J. and C. Harrison, 
London. The engines will be supplied by Messrs. David 
Rowan and Company .Limited, . This new order 
makes the sixth which Messrs. Li have received 
from Messrs. Harrison since last August. Three of these 
have been launched and one has already been delivered. 








Tae Instrrore or Transport.—The thirteenth 

annual dinner of the Institute of Transport will take 

at the Connaught Rooms, Great Queen-street, 
ndon, W.C.2, on Friday, March 10, 1933. 
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FIRE AT SEA. 

THe catastrophes which have occurred of late 
years by fire to such famous passenger liners as 
the “‘ Bermuda” and “ Europa,” culminating in 
the recent major disaster to the French vessel the 
“‘ Georges Philippar ” are causing serious apprehen- 
sion in the public mind, regarding the measures 
which have been, and are being, taken for the 
protection of life at sea. The shock to the public 
conscience occasioned by the loss of the “ Titanic 
caused a complete revision of the regulations and 
requirements designed for the safety of seafarers, 
so far as the risk due to sinking is concerned. The 


-| International Convention for the Safety of Life at 


Sea now requires a degree of protection by means 
of subdivision of the hull structure which is consider- 
ably in excess of that hitherto provided. In an even 
higher degree the means of saving life in the case of 
a total loss have now been improved, the greatest 
advance being with regard to the seaworthiness of 
fittings and openings, and the insistence which is 
laid on the necessity for maintaining the life-saving 
appliances in a high and constant state of efficiency. 

While this is the case so far as the risk of sinking 
due to collision, or any other cause is concerned, 
when we turn to the equally or more serious question 
of outbreak of fire, it is found that the requirements 
regulating the outfit and maintenance of passenger 
ships are principally concerned with appliances 
for fighting fires after they have broken out. Al- 
though the carriage of goods of a dangerous charac- 
ter in passenger ships is prohibited, and there 
are elaborate precautions aiming at the prevention 
of fire due to electric lighting and power plant, 
yet, so far as the structural arrangements of a 
passenger liner are concerned, the naval architect 
is only required to arrange for efficient fire-resisting 
bulkheads to be fitted, extending from side to side 
of the ship, above the bulkhead deck, and in the 
superstructures, at a longitudinal distance not 
exceeding in general 131 feet apart. 
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In dealing with this matter it may be well briefly 
to indicate the precautions which are at present taken 


99 | in seagoing passenger ships to detect and locate fire, 


and to try to quell it efficiently and rapidly after it 
has broken out. Patrol systems are maintained on the 
decks, stairways, along the corridors and in the public 
rooms. Automatic fire alarm and detecting systems 
are provided, which are arranged to indicate or 
register, at convenient stations, most quickly under 
the observation of the officers and crew, the presence 
of fire at any parts of the ship which are not readily 
accessible to the patrol system. An observation 
station may be arranged on the navigation bridge, 
with an elaborate system of piping to convey smoke 
which may arise in any compartment to a correspon- 
dingly marked small glass tube, which is under the 
eye of the officer of the watch. Competent and im- 
partial observers have testified to the efficiency and 
vigilance of the watch kept on board particular 
vessels on which they have been travelling, and this 
is of course the very core of the matter. The safety 
of the passenger depends entirely upon the human 
element, and there may, in isolated cases, be 
a tendency, when the crew is temporarily weakened 
by illness, or called upon to undertake more pressing 
duties, on account of the prevalence of fog, con- 
tinued bad weather or other cause, somewhat to 
relax the intensity and vigilance of the observation 
upon which everything depends. This being the 
case, it might be worth while to consider whether 
steps could be taken to provide some sort of semi- 
independent check upon the patrol system, or in 
other words to extend occasionally to sea-going 
conditions the surveillance to which a passenger 
liner is subjected when in port. 

At least two powerful pumps are provided, or 
three in all the larger ships, ready at all times for 
immediate use, each capable of delivering, simultan- 
eously, two strong jets of water upon any part of 
the vessel, including the cargo holds. In addition, 
a permanent piping system is provided, capable of 
delivering to any cargo compartment a volume 
of free smothering gas or steam equivalent to 
30 per cent. of the gross volume of the largest hold 
in the ship. An ample number of portable fluid 
fire extinguishers is carried on board British vessels, 
with two firemen’s equipments, consisting of smoke 
helmets and safety lamps. As fire is generally 
more likely to arise in the machinery and boiler 
spaces than elsewhere, the precautionary arrange- 
ments for these spaces are naturally somewhat 
more stringent than for other parts, and include 
powerful fire extinguishers, and, in oil burning 
vessels, conductors for spraying water on the oil, 
receptacles for containing sand or other similar dry 
material, and voluminous froth distributors. 

A muster list is prepared definitely assigning the 


» | duties of the various members of the crew in con- 


nection with the extinction of fire, specifying 
signals for calling them to their boat and fire 
stations, warning the passengers, seeing that they 
are dressed and equipped with life-saving appliances, 
assembling them at their stations, and keeping order 
in the passages and on the stairways and decks. 
When the duration of a voyage exceeds one week, 
the passengers should be mustered at an early 
period of each voyage. Electrically-operated signals 
controlled from the bridge are provided at con- 
venient positions to supplement the fire signals 
from the ship’s syren, and their meaning is clearly 
explained. In the case of emigrant vessels, fir 
drill is carried out before clearing from port, and 
it would be a good thing if this practice were ex- 
tended to all seagoing passenger vessels. 

From this brief review of the facts it would 
appear that, provided the regulations applying to 
the various shipping companies concerned with 
deep sea passenger traffic are faithfully observed, 
the appliances maintained in good order, and the 
crew intelligently trained and disciplined, as much 
is done as could reasonably be expected to secure 
the safety of life and property after fire has broken 
out at sea, when it is remembered that, in the case 
of first class passengers at least, they can only be 
subjected to a modicum of drill and discipline, 
e ept in the actual presence of danger, and that 
the least infringement on the rights and liberties 
of such passengers, or want of tact, will lead to loss 





of patronage. 
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It would appear that the line of advance in the 
direction of safety from fire must be sought in the 
provision of arrangements and materials of con- 
struction which shall be less liable to destruction, 
and it would be a very valuable object for the 
research work which is continually being under- 
taken by Lloyds Register of Shipping, and also for 
the activities of the professional institutes connected 
with the science of naval architecture, if this 
question were thoroughly investigated, with all 
the immense knowledge and information at their 
disposal, with a view to seeing what improvements 
could be effected in the construction and arrange- 
ments of ships in general, and seagoing passenger 
liners in particular, in order to lessen the possibility 
of outbreak of fire. The suspension of the con- 
struction of the new Cunarder at Clydebank would 
appear to provide a unique opportunity for the 
question to be examined so far as her construction 
is concerned, and, in view of the intense competition 
she will have to face from highly subsidised foreign 
vessels, it would be an excellent recommendation 
if it could be claimed on her behalf that she was as 
markedly superior to her rivals in respect of 
vulnerability to fire damage, as it is confidently 
expected she will prove to be in all other respects. 

The general trend of development in shipbuilding 
is in some respects favourable to the lessening of 
these risks. The availability of wireless com- 
munication is a great protection, and the size of 
the crews carried in proportion to the number of 
passengers is continually increasing, due to the 
steady improvement of the service provided. 
Further, largely on account of its scarcity and ever 
increasing cost, the use of wood has been almost 
entirely abandoned in the construction of lower 
and non-exposed decks, in favour of suitable 
compositions or rubber or other tiling and coverings. 
In cargo spaces, unless when insulated, the bare 
steel now generally suffices. In the holds, wood 
ceiling is still fitted on the inner bottom, under the 
hatchways, to protect the tank top from damage 
from cargo, and, when oil fuel is carried in the double 
bottom, the inner bottom above these compart- 
ments is sometimes completely ceiled over with 
wood. As a precautionary measure against fire 
this wood ceiling might well be completely dispensed 
with, and the inner bottom steel plating suitably 
increased in thickness. Wood ceiling is still almost 
invariably fitted on the top of the tank side brackets 
at the bilges, between the tank margin and the 
ship's sides. Light galvanized steel plate covers 
might be substituted for wood ceiling at this part 
with more advantages than one. Forty years ago 
it was not at all uncommon to fit either hollow or 
solid steel or iron moulding on the inside of the 
frames at the ships sides, in the holds and between 
decks, instead of wood sparring, but the practice 
has since been almost entirely abandoned. This is 
« decidedly retrograde step so far as the subject of 
this article is concerned, and the former practice 
might well be revived. 

Wood is very unsuitable in the construction of 
war ships, not only on account of its liability to 
catch alight in action, but also due to its splintering 
under shell fire, and the consequent danger to the 
crew. Its use is consequently avoided, and it would 
be an excellent thing, not only for the protection 
of merchant ships from fire, but also for our own 
trade, if products, of British manufacture, of non- 
inflammable materials could be substituted for its 
use. Although exception may be taken to the use 
of light steel construction to replace wood for cabin 
bulkheads and partitions on account of noise, the 
fact must not be lost sight of that the latter is at 
present a very common nuisance with wood divisions. 
In one large recent German bui!t liner, for example, 
a whole range of staterooms had to be disused, as 
passengers could not occupy them on account of the 
creaking and groaning of the wood bulkheads, 
accompanied by vibration. It would seem therefore, 
that the introduction of scientifically constructed 
pressed steel cabin division bulkheads, in place of 
wood ones, would have many advantages, among 
them greater cleanliness, due to the absence of 
crevices for harbouring dirt and vermin, and that 
this would be accompanied by a diminution of the 
straining noises, associated on shipboard with wood 
construction, without increase in weight. 
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E INEERING. 
The introduction of cabin divisions constructed of 
non-inflammable fibrous material, on a framework 
of expanded metal, would also appear to merit 
serious consideration at this juncture. Much might 
also be done in the production of cabin furniture 
and fittings of metal, vitreous and earthenware 
materials, as substitutes for wood, in fact it would 
appear that if once this movement were well started, 
profitable new British industries would arise for 
the production of the necessary manufactures. 
In any case it would be possible to enclose blocks 
of cabins, and large public rooms in fireproof 
divisions, thus breaking up into sections the present 
large compartments, which are now about 131 feet 
in length, by the entire breadth of the vessel. Light 
doors might be arranged in long corridors to prevent 
draughts of air, the mechanical ventilating systems 
being stopped immediately upon the outbreak 
of fire. 

At one time it was the custom for all first-class 
cabins to be completely wood ceiled, both the ships 
sides and the steel deck overhead being cased in 
with wood. Largely with a view to eliminate vermin, 
this practice has been abandoned, so that passengers 
are now well accustomed to the appearance of cork 
dusted white painted steel surfaces in their accom- 
modation. There would, therefore, appear to be no 
special objection to the appearance of large flat, 
steel, flush riveted surfaces for the sides and ceilings 
of public rooms, which would lend themselves 
directly to the treatment of modern decorative 
art, or might be coated with some form of decorated 
non-inflammable material. 

A good deal has been said recently regarding the 
necessity of amplifying the information which is 
furnished for the use of Underwriters, among others, 
in Lloyds Register Book, by including particulars 
regarding fire prevention, detection and extinctions 
It is understood that the New York Board of 
Underwriters, among others, is dealing with this 
matter. If the classification societies surveyors 
are called upon to deal with this, in order that 
reliable information may appear in the Register 
Book, it would be desirable that the duties at present 
performed by the various Government surveyors 
should be transferred to the former, as has long been 
the case with Freeboard Assignment. This would 
incidentally relieve the hard pressed shipbuilder 
of much of the burden of an unnecessary dual 
survey, which, by the way, has only been imposed 
upon him in recent years. 


THE CONTROL OF ALKALI WORKS. 


Tue attitude of those who recently, and so elo- 
quently, protested against the erection of a power 
station in the west endof London, on the grounds that 
the emission of fumes and grit would have a dele- 
terious effect on both ancient and modern buildings 
in the neighbourhood must have seemed a little sur- 
prising, and even unreasonable, to those whose lot is 
cast in less pleasant places. For a number of pro- 
ducts, which our present state of existence demands, 
can only be manufactured in conditions which result 
in wastes that may be both harmful and unpleasant 
to those who live in the neighbourhood. Such 
products include cement, sulphuric acid, chemical 
manure, arsenic, paraffin oil and hydrofluoric acid, 
to mention only a few, and, in accordance with the 
attempts of modern sociological legislation to secure 
the greatest good of the greatest number, it is 
only natural that the operations necessary for 
their manufacture should be subjected to a certain 
degree of governmental regulation. At first sight 
this statement, and this necessity, may seem to 
brand the manufacturer with the stigma that his 
sole concern is his own profit and that the effect 
on others of anything he does, while making that 
profit, is a matter of indifference. Years ago that 
may have been generally, if not universally, true. 
But it is not true to-day. For it is generally recog- 
nised that in many wastes there lies a source of 
revenue and that where nuisance occurs from the 
emission of fumes and grit, it is either because no 
method has been found for overcoming it or because 
some temporary failure, either human or material, 
has occurred. 

This is certainly the general impression which 
will be gathered from the sixty-eighth Annual 
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Report* of the chief inspectors under the Alkali, 


&c., Works Regulation Act, 1906, and the Alkali, 
&c., Works Order, 1928, which has recently been 
published by H.M. Stationery Office, though certain 
exceptions are to be noted. For instance, complaint 
was made of the emission of nauseous fumes from a 
works, where copper wire was enamelled. Different 
enamels were tried without result, and an attempt to 
solve the problem by destroying the fumes by combus- 
tion was no more successful, owing to the inadequacy 
of the apparatus ; but, the report adds, the firm in 
question does appear not to be making any sustained 
effort to eliminate the trouble. Again, a copper 
smelting works in the Midlands was indicted for 
emitting undue amounts of sulphurous gases. As 
the result of an investigation, various methods of 
improvement were suggested, but though in this case 
those concerned were willing enough, in principle, to 
make the necessary changes, the economic position 
prevented anything drastic being done. In fact it 
is stated that had pressure been brought to bear in 
such a sense the works would simply have been 
closed. All that it has been possible to do, therefore, 
has been to increase the height of the chimney, and 
it is uncertain whether this has improved matters 
or not, since the works are only in operation inter- 
mittently and for short periods. On the other hand, 
Messrs. Thomas Firth and John Brown, Limited, by 
installing gas fired furnaces, in which accurate 
control is possible in order to give the necessary 
reducing atmosphere, have greatly decreased the 
smoke, which has been a common feature of plant 
used for re-heating steel sheets. In order to obtain 
the fullest efficiency an elaborate regenerative 
system has also been incorporated, and though this 
must have added considerably to the initial costs 
it may be said that the expenditure has been justified 
by the results. This is an example which we hope it 
will soon be possible to follow more widely. 

That the steps, which could be taken to apply 
existing knowledge, are hampered by the present 
trade conditions is implicit throughout the report. 
For fresh expenditure can too often not be faced, 
even when that expenditure would actually result 
in savings. A case in point is provided by certain 
coke-oven installations, where “green gas” has 
been allowed to escape. This gas has some value, 
and in many modern installations a large proportion 
of it is recovered by means of induced draught in 
the ascension pipes formed by steam jets, which are 
turned on during the time of charging. It is sug- 
gested that this proportion might be increased and, 
by organisation, the time of the operation reduced to 
the shortest possible. In new ovens, too, such 
devices, it is recommended, should be made 
compulsory. There are, however, still many old 
types of oven in use the discharge from which 
is heavy and troublesome, but the owners are 
reluctant to spend money on improvements owing 
to the state of trade. On the other hand, there 
are places where the changes necessary to reduce 
the escape of gases could be introduced without 
trouble. For instance in alkali works, conden- 
sation of the muriatic acid gas to the extent of 
95 per cent. is required, an escape of 5 per cent. 
being tolerated by implication. The calculations 
are, however, made from the chimney emission by 
a combustion and acidity tests, so that no account 
is taken of other channels of escape, for instance 
through the furnace doors. Attention is only called 
to this fact, but no recommendation is made in the 
report. 

We learn from the report that the number of 
works registered under the Act during 1931 was 984. 
These involved the inspection of 1,793 separate 
processes, compared with 1,042 works, and 1,911 
processes in 1930, the falling-off being mainly due to 
a cessation of sulphate of ammonia and tar pro- 
cesses. Of the processes inspected, 397 dealt with 
sulphate and muriate of ammonia, 326 with tar and 
144 with benzene. Actually only 36 alkali works 
are included in the total, so that there is some 
justification for describing the title of the re- 
port, or rather the Act on which it is based, 
as a little misleading. The operation of these 
works necessitated 4,002 visits from the inspectors 
during which 2,115 quantitative estimations of the 
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constituents of the escaping gases were made. On 
no occasion, however, was it found necessary to 
institute proceedings for infringement, though it is 
carefully pointed out that this does not mean there 
have been no infractions. The policy of the in- 
spectorate is, however, to call attention to faults 
and not to resort to extreme measures so long as 
a genuine effort is made to remedy the trouble. 
Mention is made of an accident at the Chatterley 
works of the Staffordshire Chemical Company 
which resulted in the loss of three lives. This was 
due to a charge of spirit of low temperature car- 
bonisation origin priming and catching fire, while 
it was being washed for the third time. It has not 
been possible to establish the cause of the ignition, 
but it is thought that the frothing over may have 
been caused by a temporary cessation of agitation. 
Experiments with a small model washer are being 
made to determine whether this is the cause, and in 
the meantime no more of the spirit is being treated. 





NOTES. 
Rap1io RESEARCH IN THE PoLAR REGIONS. 


As is well known, the transmission of radio signals 
round the earth is rendered possible by the existence 
of two reflecting layers, which are present about 
60 miles and about 130 miles, respectively, above 
its surface. The first of these, known as the Heavi- 
side layer, is impervious to waves with a length 
exceeding about 100 m., while the second, or 
Appleton, layer similarly reflects the shorter wave- 
lengths, which pass through the one below. The 
qualities of these two important regions of the 
ionosphere have been fairly completely determined, 
in South-East England and other temperate regions, 
and it is also known that the difficulty of transmitting 
signals over the Polar regions is in some way 
connected with the electrical constitution of the 
upper atmosphere. A party consisting of Professor 
E. V. Appleton and Mr. G. Builder, of King’s College, 
London, together with Messrs. R. Naismith and 
W.C. Brown, of the Radio Research Station, Slough, 
are therefore about to proceed to Tromsé, in Norway, 
to make a full investigation of the upper atmosphere 
in these regions, while parties from the United 
States, Holland, France and Germany will carry 
out work in other parts of the Polar Regions in 
connection with the International Polar Year, 
1932-33. Itis hoped in this way to throw some light 
on whether the electrical structure of the upper 
atmosphere is the same in the Arctic as in temperate 
regions, whether there is any connection between 
the aurora and the Heaviside layer, and whether 
the replenishment of the electricity in these two 
layers, which is effected during the daytime by the 
solar radiation, is due, as Professor Chapman has 
suggested, to ultra-violet light in the Appleton 
layér and to high-speed particles in its lower counter- 
part. The experiments will consist in measuring 
the electron density per cubic centimetre at these 
heights and thus determining the shortest wave- 
length that is just returned to earth. This will be 
done by sending out a signal from a transmitter 
and receiving both the rays that have been sent 
from it along the ground and those that have been 
reflected one or more times from one or other of the 
ionised regions, respectively. By measuring the 
times taken by these groups of signals to reach the 
receiver, it is then possible to determine how far 
the various rays have travelled and the height 
of the reflecting layers. The transmitter used for 
this purpose will be located at Simavik, some 12 
miles from Tromsé, and will consist of a 3-kw. 
valve controlled by an oscillograph, The rate of 
transmission will be controlled by a mercury-vapour 
relay and an impedance, in such a way that signals 
lasting only about jy555 sec. will be sent out 
and will be followed by a quiescent interval lasting 
from 3 to ;5 sec. The main receiver will be 
placed in the Auroral Observatory at Tromsé, 
and will be of the super-heterodyne type, in which 
the received signal will be rectified and amplified 
to give a one-sided envelope of current after which 
it will be imposed on a cathode-ray oscillograph. 
The beam from the latter will be rotated 50 times 
per second, so that it will appear on the screen 
as a circle, where it can be observed or photo- 


ENGINEERING. 


45 








circumference of this circle as well marked “ kinks,” 
and as the circumference represents 20 milli-secs., 
the time intervals at which the various sets of signals 
reach the receiver can be determined. A second 
receiver, of the same pattern, which is equipped 
with two frame aerials at right angles, will enable 
the direction and amount of rotation given to the 
reflected signals by the earth’s magnetic field to be 
determined. As recently shown by Professor 
Appleton, reflected signals may be split into two 
different components which spin in opposite direc- 
tions, and it will thus be possible to record the direc- 
tions of these separate rotations. The facilities 
for the experiments are being given to the Radio 
Research Board by the Auroral Observatory of the 
Norwegian Commission for Cosmic Physics, under 
the chairmanship of Professor Vegard, of Oslo. 
They will be carried on by two of the observers 
throughout the whole of the Polar Year, which 
lasts until the end of August, 1933. 


Tax Science Museum. 


To mark the passing of seventy-five years since 
the opening of the old South Kensington Museum, 
an institution which maybe said to have had its 
origin in the Great Exhibition in Hyde Park in 
1851, and which itself was the parent of both the 
Victoria and Albert Museum and the Science 
Museum, a special exhibition has been arranged at 
the latter to illustrate the progress made in certain 
departments of science and technology, since the 
old Museum was opened by Queen Victoria and 
the Prince Consort. The exhibition is not a large 
one, but by the arrangement of a few objects 
drawn from the main collections, and others lent 
for the occasion, it has been possible to show the 
advance in such things as transport, power, com- 
munication, and industrial plant. Thus close 
beside the model of the first Cunard paddle steamer 
Scotia, of 1862, is that of the S.S. Empress of 
Britain, reminding the visitor of the improvements 
in transatlantic steam navigation, while locomotive 
practice is illustrated by the models of the Lady 
of the Lake built by Ramsbottom in 1862, and 
the Royal Scot, designed by Sir Henry Fowler in 
1927. The speeds of trains have not increased so 
much as the power of the locomotives and the 
weights hauled. The Lady of the Lake had a 
tractive effort of 6,850 lb., and was able to draw 
a train of about 70 tons some 40 to 50 m.p.h., 
on a coal consumption of about 0-25 Ib. per ton 
mile. The Royal Scot, on the other hand, has 
a tractive effort of 33,150 lb. and can haul a 
train of 400 to 500 tons at about 54 m.p.h. on 
a coal consumption of about 0-1 Ib. per ton mile. 
The change in road transport in seventy-five years 
is illustrated by the exhibition of a horse-drawn 
omnibus of 1837 and a modern motor omnibus, while 
progress in the air is shown by a comparison between 
Henry Giffard’s dirigible balloon of 1852-7, which 
had an engine of 3 h.p., and the Imperial Airways 
Liner Hannibal, with engines of 2,200 h.p. New 
and old boiler plant, a horizontal slow-running 
steam engine and a modern steam turbine, a 
Lenoir gas engine of 1860 and a Crossley gas 
engine of 1932, an undershot water wheel and 
a Pelton wheel, are used to illustrate the changes 
and progress in the generation of power, and a 
display of instruments are exhibited to show some 
of the advances made in communication. The 
year 1856 will always remain notable in technolo- 
gical history as having witnessed the invention 
of the Bessemer steel process, the discovery by 
Perkins of the first artificial dye, mauve, and the 
manufacture of the first transatlantic submarine 
cable. Each of these is recalled by models and 
illustrations, and a special effort has been made 
to show how the discovery of Perkins has led 
to great industrial developments, the exhibits in 
connection with this being shown separately in 
the chemistry gallery on the third floor of the 
museum. The exhibition further includes examples 
of typewriters, sewing machines, planimeters, 
gas-lighting appliances, measuring apparatus and 
meteorological reports, while not the least interest- 
ing exhibits are the plans and views which show 
how the estate at South Kensington, purchased by 
the Commissioners of the 1851 Exhibition, has 


cluded among these are views of the old Patent 
Office Museum, housed in what were once known as 
the “Brompton Boilers,’ This museum was 
started by Bennet Woodcroft who was the virtual 
founder of the engineering collection now housed at 


South Kensington. 
Tue Crry CoMPANIES AND EDUCATION. 


To the unitiated among the citizens of London, 
and they are, we fear, in the majority, the City 
Companies have risen, or fallen, from a position 
where they exercised a direct influence on the 
commerce of the metropolis and on those engaged 
in it, which many trades unions will envy, to a 
level where their principal activities are to form the 
less spectacular portions of the Lord Mayor’s Show 
and to act as hosts at banquets which, so rumour 
tells us, would be equally attractive to both Lucullus 
and Gargantua. Sir Francis Goodenough, there- 
fore, performed a very laudable action, when in 
the Presidential Address, which he delivered at the 
fourteenth Annual Conference of the Association 
for Education in Industry and Commerce, on 
Tuesday, June 21, he called attention to one at 
least of their other activities which, though less 
romantic, is certainly more useful. For, as he 
showed, the City Companies have for centuries 
set an example, which might be much more widely 
followed, in endowing education. As long ago as 
1509, John Colet, Dean of St. Paul’s, placed the 
school he had founded under the charge of the 
Mercers Company, and when the structure perished 
in the Great Fire, the Company rebuilt it, and again 
reconstructed it when, in 1878, it was moved to West 
Kensington, where as St. Paul’s it still enjoys a 
reputation as a forcing ground for bishops, poets 
and judges. The Grocers Company, too, for 
almost as long a period, has been responsible 
for the hardly less famous school at Oundle, while 
the Drapers Company, in more recent years, has 
played a leading part in the endowment of the 
East London College. No less than 150,000/. has 
been subscribed by the Fishmongers Company to the 
City and Guilds of London Institute, while even this 
has been exceeded by the 230,000/. that has been 
allocated by the Goldsmiths Company to the 
building and equipment of the well-known City 
and Guilds (Engineering) College at South Ken- 
sington. The Skinners, the Merchant Taylors, the 
Haberdashers, the Salters, the Ironmongers, the 
Vintners, and the Clothworkers have similarly 
played their part, not only in assisting London, 
but provincial, educational institutions, and have 
thus displayed a charity which must have returned 
a hundredfold harvest to humanity, especially as 
a considerable part of these benefactions are in 
the form of scholarships and bursaries. From 
these activities, which are worthy of record, Sir 
Francis drew the conclusion that, in the past, those 
engaged in commerce and industry had contributed 
not only their wealth, but their interest, to forward 
the cause of education, and that those to-day 
whose principal concern was with business might 
do well to follow their example. In fact, making 
money and making men, he said, must go on side 
by side. And this was a good reason why at 
a time when taxation makes direct financial assist- 
ance difficult, our manufacturers and merchants 
should take an active interest in how the funds 
raised for education are administered. 








THE EFFECT OF JACKET AND VALVE 
TEMPERATURES ON KNOCK 
RATINGS OF MOTOR FUELS. 


By F. H. Garner, Ph.D., F.1L.C., and 
E. M. Dopps, M.A. 
Ir is now fully realised that very careful attention 
must be directed to all the details of engine con- 
ditions if consistent results are to be obtained in 
the determination of the knock ratings of motor 
fuels. The influence of the temperatures of various 
parts of the engine is undoubtedly one of the most 
important of the various factors involved. The 
marked effect of cylinder temperature upon the 
relative knock ratings of fuels was observed by 
Heron in 1928, and the use of a 300 deg. F. 
jacket temperature, obtained by circulative evapora- 
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mixture, on the Series 30 Ethyl Gasoline Corporation 
knock testing engine, was specified for the rating 
of aircraft fuels (U.S. Army Specification Y.3557-A). 
Bartholomew*, discussing the effect of engine 
variables upon the knock ratings of fuels, assigns 
to temperature the most important réle and gives 
the following experimental figures to show the 
large effect produced by temperature changes in 
the combustion chamber : 


Lead tetraecthyl, in cubic 
centimetres per U.S. gallon, 
in aviation gasoline to equal 
60 parts Mid-Continent gaso- 
line plas 40 parts benzol 


Combustion chamber 
temperature 
(position not stated.) 


Deg. I 
402 
i7u 
sh 
M5 1 


55 
0-90 
1-05 
i) 


Stansfield and Tholet have published results 
which agree in general with those of Bartholomew 
It has long been recognised that the high tempera- 
ture of the exhaust valve promotes both detonation 
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and pre-ignition. Ricardo, in the 
Wilbur Wright Memorial Lecture 
for 1930, has pointed out that the 
presence of the exhaust valve pre- 
vents the use of any substantial 
increase in power by supercharging 
at ground level, except in the case 
of special fuel mixtures. He states 
that “the working temperature 
of the exhaust valve head has now 
attained so high a level asto promote appreciable sur 
face combustion during the suction and compression 
strokes of the engine, thus not only wasting a small 
proportion of the fuel, but, what is far more serious, 
raising the whole cycle temperature and thereby 
increasing the tendency to detonate.” The adverse 
effects produced by the high temperature of the 
exhaust valve are further outlined in a summary of 
work on supercharging given in the Aeronautical 
Research Committee Report for 1929-30, page 45. 

S. D. Heron devised, some years ago, internally- 
cooled valves using salts of relatively low melting 
point and, later, sodium. A much cooler valve is 
obtained by this method§. Friedl||, has developed 
an internally-cooled exhaust valve, through the 
hollow stem of which a stream of cooling air is 
drawn by a Venturi exhaust stack which causes a 
vacuum in the exhaust port while the valve is 
closed. Heat is thus removec from the inside as 
well as the outside of the stem, and harmful tempera- 
tures are prevented. 

So far, no experimental work appears to have 


* Bartholomew, Nat. Pet. News, 1929, 
page 37; 1929, vol. xxi, No. 43, page 57 ; 
1929, vol. xxviii, No. 22, pages 32, 145. 
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valve temperature on the knock ratings of motor 
fuels, and it was with the object of investigating 
this point more fully that the work described in 
this article was commenced. 

The problem of rating aircraft engine fuels is 
distinctly different from that of rating automobile 
fuels, as Heron* has pointed out. Automobile 
fuels can be rated by means of a smal] single-cylinder 
engine, operated at low speeds with a jacket tempera- 
ture of 212 deg. F. and the results obtained correlate 
closely with those of road tests. King and Mossf, 
in a number of papers, have pointed out various 
factors of importance in connection with the 
behaviour of fuels in aircraft engines, and it will 
be some time before an entirely satisfactory method 
of rating aircraft fuels is evolved. It may even 
be necessary to use different types of engines to 
duplicate the results obtained by water and air-cooled 
aero engines. 

During the evolution of the test engine for the 
rating of automobile fuels, more and more attention 
has been directed towards the elimination of possible 
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which the output, and therefore the engine speed, 

| was controlled by means of a field rheostat and 
a water-cooled power absorbing resistance. The 
compression ratio of this engine was 6-3:1. Coil 
ignition was fitted, and detonation was recorded by 
means of a bouncing pin used in conjunction with 
an electrolytic cell. This unit was designed for 
rating fuels by the matching method, in which the 
engine speed is kept constant and either tetraethy| 
lead or benzol added to one fuel until equal intensity 
of detonation, as determined by the bouncing pin 
indicator, is obtained with both fuels. The fuels 
are compared at maximum knock, which may be 
obtained by suitable adjustment of the carburettor 
feed cups. The fuel system was such that a fairly 
rapid change-over from one fuel to another is 
possible. 

The water-cooled unit had a compression ratio of 
8-3: 1, and differed essentially from the air-cooled 
unit in the fact that cooling was effected by means 
of a liquid evaporative system, fitted with a reflux 
condenser. 
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cooling), and the use of a pump for circulating the | 


cooling medium, together with very careful design 
of the liquid passages in the cylinder jacket, are 
now essential features of a test engine. 


The work described in this communication was | 


undertaken at the Engine Laboratories of the Anglo- 
American Oil Company, Limited, Vauxhall, London, 
S.E., with the object of investigating, in some detail, 
the effect of varying certain engine conditions, more 
especially temperatures, upon the knock ratings of 
a wide range of motor fuels. The investigation 
required modification of the various engine acces- 
sories, and as it is felt that these are of general 
interest in the determination of knock ratings, full 
descriptions are given below. A modification of the 
cooling arrangements was effected in one engine so 
that both exhaust and inlet valves were cooled by 
passing the cooling medium through them. The 
experimental work later showed that liquid cooling 
of theinlet valve had little effect on detonation. 
Original Units before Modification.—The engines 
used in this work were an early form of air-cooled 
Delco lighting set developed for use as a knock 
testing unit by the Ethyl Gasoline Corporation, and 
the water-cooled testing set developed later. 
essential features of the air-cooled unit were as 
follows: A four-stroke single-cylinder engine was 


* Heron, S.A.2.J., 1930, vol. xxvii, page 694. 

t King and Moss, EvGrvgzerina, vol. cxxviii, pages 219, 
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modified to produce three types of engine, which may 
be designated engines A, B,andC. The compression 
ratios of these engines were respectively 8-3: 1. 
Engines A and B were modified 
water-cooled ethyl-gasoline knock testing units, 
while C a modified air-cooled unit. Each 
engine was fitted with a new type of carburettor. 
an improved bouncing pin and a modified ignition 
system. In addition, the following modifications 
were particular to the engine specified :—In engine 
A, cooling was effected by a liquid circulatory and 
evaporative system. Solid valves were used, of 
larger stem dimensions than those supplied with the 
original unit. In engine B, the only difference from 
engine A was that the valves were liquid cooled, and 
were of the same external dimensions as the solid 
valves used in engine A. Engine C was modified 
so that it could be used with controlled air or liquid 
cooling. In one set of experiments with engine B, 
a further modification was introduced, namely, oil- 
jet cooling of the piston. The above modifications 
will now be described in detail. 

New Carburettor.—The essential features of the 
carburettor are given in Fig. 1. The jet-tube A 
which has a jet orifice, is surrounded at its upper end 
by the conical shroud C which is in communication 
with the atmosphere through the needle valve D. 
Thus, for a given manifold depression in the choke 
tube B, the depression at the top of the jet tube A 
depends on the air leakage through the needle valve 
| D, and hence the air-fuel ratio is under complete 
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control by adjustment of D. Also by rotating the | ensure constant results. The absence of frictional 
shroud C and locking it in any desired position by| contact eliminates sticking should combustion 
means of the locking screw E, the annular area| products leak past the diaphragm. 
between the jet tube and the shroud C can be| 3. The screw provided on the new pin enables the 
varied at will. spring loading to be controlled accurately, which has 
In the usual type of carburettor, the petrol flow| been found to be advantageous. Movement of 
tends to increase more rapidly than the air flow with | the contact points is controlled by means of a 
increase in speed or throttle opening, and the mix-| rubber stop on the upper contact in place of the 
ture strength is increased with increase in engine | spring plunger usually fitted, and thus increased 
speed. With the type of carburettor described | sensitivity is obtained. 
here, the increasing kinetic energy of the petrol} The electrolytic cell, which forms part of the 
column, due to the increasing difference in air| detonation indicator system in the standard unit, 
pressure, can be counteracted by the air leak into| was replaced by a thermal indicator. The latter 
the shroud C via the needle valve, provided that | consisted of a thermometer of a suitable range, 
the annular area selected is correct. That the|e.g., 0 deg. to 100 deg. C., around the cylindrical 
correct setting for the shroud for constant air-fuel | bulb of which were wound thirty turns of 30S.W.G. 
ratio has been selected, is determined as follows:—|manganin wire. This coil was connected to the 
The engine is run at a given speed and maximum | leads from the bouncing pin, in series with which was 
knock obtained by adjustment of the needle valve D, | a 32-volt battery. Whereas the gas evolution in 
which is preferably fitted with a dial and pointer. | the electrolytic cell is directly proportional to the 
Either speed or throttle opening, or both, may now | current which passes, in the case of the thermometer 
be varied, and, if the annular area is correct, no| the heating effect recorded is proportional to the 
further adjustment of D is required to maintain | square of the current, giving an increased sensitivity. 
maximum knock. With any given setting for the This device gives a direct reading, with consequent 
annular area of the shroud, maximum knock is| rapidity in operation. 
readily obtained by adjustment of the air leak| Since this device was developed, the knock meter, 
through the needle valve. | in which a thermocouple and millivoltmeter replace 
This carburettor was shown to maintain constant | the thermometer, has appeared and has been used 
mixture strength, as indicated in Table I, by | extensively. 
measurement of air/fuel ratio over a range of speeds.| Ignition.—The position of the spark was located 





CARBURETTOR UNDER DIFFERENT CONDITIONS, 


TABLE I.—Ar/Fuet Ratio ror New 
Dry bulb thermometer... 
Wet bulb thermometer... 
Barometer ooo 
Specific gravity of fuel ... 


57 deg. F. 
52 deg. F. 
754-7 mma, 
00-7505 


constant 
throughout 
tests. 


Corrected air/fuel 


Engine speed. Ignition advance. Throttle. Wet air consumed. | Petrol consumed. ratio (weight) . 
r.p.m. Degrees. Degrees. cub. ft. | c.c. 
600 16 16 88-5 | 270 14-9:1 
1,200 16 16 110-0 335 14-9: 1 
16 full (60) 123-0 375 14:9: 1 


1,200 


| 





By virtue of the downward air stream through C, | by means of the usual neon tube indicator which, 
the atomisation is excellent, enabling even kerosene | however, was mounted on a radius of the flywheel 
to be atomised with a cold airintake. Examination | such that one pole was connected to the ignition coil 


of the fuel spray and metal parts in contact with the 
spray at different throttle settings by means of a 
rotoscope, has shown the atomisation with this 
carburettor to be superior to that obtained with 


| by means of a rubbing contact on an insulated 
|}commutator mounted on the crankshaft, whilst 
the other pole was earthed through the flywheel. 
In the neon spark protractors in general use, no 








other types of variable carburettors tried. In fact, | direct metallic connection is provided between the 
as far as can be observed, the sides of the choke tube | neon tube and the high-tension circuit. A rotating 
and induction pipe remain quite dry at any throttle | metallic segment coupled to the neon tube is used 
setting, with motor fuels of widely different vola- | instead, and a small clearance arranged between this 
tilities. |segment and a fixed metal protractor which is 
As in the standard form of the ethyl-gasoline | coupled to the plug circuit. In effect, therefore, the 
test engine (8.30), two constant-level fuel cups with | neon tube is coupled, through a small condenser, 
a two-way quick change-over cock supply fuels to | to the high-tension circuit and, in practice, the true 
the jet. Only a very small volume of the fuel is ‘oscillatory nature of the discharge of the plug is 
trapped in the system between the change-over | masked. 
cock and the jet orifice. Micrometer adjustment of | Using a plain high-tension lead to the sparking 
the throttle is very desirable, and was therefore | plug, it was found that after the ignition spark had 
introduced in order to provide the accurate setting | passed, a number of subsidiary sparks occurred 
for the small throttle openings required when | through a varying crankshaft angle. These variable 
testing badly knocking fuels. sparks upset the constancy of detonation and 
Improved Bouncing Pin.—For the determination of | suggested the advisability of finding some method, 
the intensity of detonation, a modified type of | either of eliminating the oscillatory discharges or 
Midgley bouncing pin was used, shown in Figs. 2| crowding them into a very small crankshaft angle 
and 3. The weight of the pin itself was reduced to | immediately following the ignition spark. Using 
15 grm. The advantages of the new type of|a condenser spark-gap arrangement, as illustrated 
bouncing pin are as follows :— |in Fig. 4, it was found possible to obtain a single 
1. The nut which fixes the diaphragm in place, | clearly-defined spark free from the accompanying 
in the older form of pin, is exposed to the explosion | oscillatory discharges. With this arrangement it is 
products in the cylinder and is of very small section ; | advisable to employ a coil capable of giving about 
after long periods of use, it is often impossible to | j-in. spark in air, as a heavier load is thrown on the 
remove this nut owing to choking of the threads. | coil due to the shunt spark-gap. Incidentally, by 
This trouble has been obviated by locking the dia-| multiplying the number of condensers and sparking 
phragm from the atmospheric side and a -in. | plugs, it is possible to obtain absolutely synchronous 
Whitworth hexagon nut is provided for this purpose, | ignition at any number of points in the cylinder 
which can be easily removed when necessary. | head. A “ Lepel” high-frequency rectifier in series 
2. The new pin has no frictional contact with the | with the high-tension lead was also found beneficial, 
main body of the bouncing pin. Lateral movement | giving a number of sparks at the plug within a very 
is prevented by locating the pin near the bottom by | small crankshaft angle. It was observed also that 
a flat volute spring, whilst the top of the pin has a | a variation up to two degrees in the advance occurred 
small hole into which fits a small locating tail | each time an arc formed at the contact breaker. This 
piece on the underside of the lower contact spring, | arcing was intermittent and irregular. A make, 
allowing a vertical movement only. This method of | and-break was therefore tried directly coupled to 
spring suspension ensures that the pin always rests the crankshaft in place of the standard camshaft 
centrally on the diaphragm, which is desirable to! break, with no better results, and it was concluded 
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that a constant ignition advance could be obtained 
only by quenching completely the arc at ‘* break.” 
Further experimental work is being carried out on 
this particular point. 

It is found that, with the arrangements mentioned, 
high-frequency rectifier or condenser spark-gap, 
more concordant results are obtained than with a 
plain high-tension lead to the spark plug. 

Liquid-Cooled V alves.—¥or the liquid-cooled valves 
in engine B, hollow valves of uniform shell thickness 
(y-in.) were designed, through which the cooling 
medium could be pumped. The construction of 
these valves is shown in Figs. 5, 6, and 7. As the 
original Delco valve stem had a diameter of only 
is-in., it was found necessary to increase the stem 
diameter on the new hollow valves to }-in. in order 
to give a sufficiently large bore to tubes A and B. 
The valve guides in the cylinder head were increased 
to }-in. diameter without impairing unduly the 
mechanica] strength of the head. The heads of 
these valves were in the form of flat discs recessed 
into the valve proper and silver-soldered in place. 

Circulatory Cooling System.—The cooling medium 
in engines A and B was circulated by a centrifugal 
pump, at the rate of three gallons per minute, through 
an outside container provided with a water-cooled 
reflux condenser. It is known that a combination 
of pump circulation and evaporative cooling proves 
much more satisfactory than evaporative cooling 
alone, such as was used in the original unit, as the 
former ensures liquid flow over all the metal parts. 

For temperatures below 100 deg. C., water 
cooling was employed. Cold water from the mains 
was fed into the system at a rate giving the required 
outlet temperature, the water escaping by means of 
an overflow pipe. A modification was also made in 
the water passages in the cylinder in order to give 
more efficient cooling, with the object of eliminating 
possible hot spots. For temperatures higher than 
100 deg. C., mixtures of ethylene glycol and water 
were used, but it was impossible to obtain a higher 
temperature than 160 deg. C., even with the system 
heavily lagged, owing to radiation losses and 
conduction of heat to the crankcase. In view of the 
experiments carried out with the air-cooled engine, 
where a very wide temperature range was covered, 
it was not considered necessary to incorporate an 
electrical heater in the circulation system in order 
to obtain higher temperatures than 160 deg. C. 

The air-cooled Delco unit, engine C, was adapted 
so that a range of temperatures from 35 deg. to 
400 deg. C. could be obtained. Temperature was 
measured by means of an iron-constantan thermo- 
couple fitted in the cylinder head near the exhaust 
port. For the temperature range 250 deg. to 
400 deg. C., air cooling was used, the temperature of 
the cylinder being controlled by means of a stream 
of air from an electric fan. The speed of the fan was 
varied and the air stream directed over the cylinder 
head and down the cylinder barrel fins, by means of 
a conical duct surrounding the cylinder. For 
temperatures of 35 deg. to 110 deg. C., the cylinder 
was surrounded by a rubber water-jacket. By this 
means, the cylinder was cooled with water from the 
base of the cylinder barrel to the level of the valve 
rocker gear. Water was fed into this jacket, which 
was fitted with a constant-level overflow pipe, and 
the temperature indicated on the thermocouple 
was varied by control of the water supply. 

Oil Jet Cooling.—In one series of experiments, 
with engine B, oil jet cooling of the piston was 
effected by pumping oi! from the crankcase through 
a heater and back to the crankcase through a jet 
directed on to the underside of the piston. The in- 
going oil temperature was maintained at 60 deg. C. 
(T'o be continued.) 








ACCELERATION OF TRAINS ON THE LoNDON, MIDLAND 
AND Scottish Ratway.—Many of the train services of 
the London, Midland and Scottish Railway Company are 
shortly to be accelerated, and mention has been made, on 
page 13 ante, of the 5.20 p.m. Liverpool to London express. 
“The Mancunian ” express is also to be speeded up. On 
July 18, this train will be re-timed to cover the 177 miles 
from Wilmslow, near Manchester, to Euston, London, 
in 172 minutes, at an average speed of 61-7 m.p.h. 
“The Mancunian "’ will leave London-road, Manchester, 
at 9.45 a.m., as at present, but will be due at Euston 
at 1 p.m. instead of 1.15 p.m, With the introduction 
of the summer time-table on July 18, London, Midland 
and Scottish Railway trains to the number of 2,026 will 
he accelerated by a total amount of 6,424 minutes daily 
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LETTERS TO THE EDITOR. 
GAS FIRES AND VENTILATION. 


To THe Eprror or ENGINEERING. 
Siz,—The note reporting my remarks on this subject 
(Enorneerina, June 24, 1932, page 754), needs correc- 
tion. Theinfra-red rays of wave-length 20,000 to 30,000 
Angstrom units are not, as stated, the ones which congest 
the nose. These rays keep the nasal air-way open and 
prevent stuffy feelings. Bright sources of heat, which 
give off enough of these rays, are therefore comfortable, 
while dull and dark sources are uncomfortable because 
deficient in these rays. The effect in either case is a 
reflex one by way of the nerves, the cutaneous nerves 
being excited by the rays; sensitivity is very 
great and the reflex effects marked in those subject to 
catarrh and with a partially obstructed nasal air- 
way. Wide-nosed people, naturally indifferent to the 
rays, can be made sensitive to their action by the use 
of a screw nose-clip, adjusted so as to produce an 
obstruction of the nose equivalent to that of sensitive 
people, 

Fanning the face with cool air prevents the “ nose 
closing "’ effect, hence the need for ventilation in rooms 
heated by dull and dark sources. 

Fresh air is air which antagonises the ** nose closing ” 
action of the infra-red rays; freshness has nothing to 
do with chemical purity. The vapour rising from a 
trough of water set in front of a stove acts as a screen 
to the “ nose-closing *’ rays and so gives relief, hence 
the popular custom of using such troughs. The action 
of the trough has nothing to do with humidifying the 
air of the room as a whole. These are facts of very 
great importance in regard to the theory and practice 
of ventilation and heating of rooms. I may add that 
the “ nose-opening ” rays from an incandescent source 
of heat acting on one part of the skin antagonise the 
‘ nose-closing rays from a dull red or dark source 
acting either on the same or on another part of the skin. 
An incandescent source also antagonises the feeling of 
dry burning heat produced on the face by a dull red or 
dark source. The “ nose-opening " rays are screened off 
an incandescent source by a thin sheet of cellophane 
gelatine, horny layer of skin, a dense cloud of steam, or 
a layer of water. All these screens absorb the group of 
rays 20,000 to 30,000 Angstrom units. The “ nose- 
closing "’ rays are screened off largely by glass and 
wholly by vapour rising from a trough of water. The 
active rays are all in the infra-red region. 

[ am, Sir, &c., 


Chalfont St. Peter LEONARD HILL. 


INTERNAL-COMBUSTION ENGINE 
NOMENCLATURE. 
To THe Eprror or ENGINeERtNe. 

Sre,—I was much interested in the letter of your 
correspondent Dr. Ward, published in your issue of 
June 24. A great deal has been written on the subject 
of oil-engine nomenclature, and attempts at classifica- 
tion have met with considerable difficulty. The large 
number of types which the modern oil engine has 
assumed, the various types of fuel used, the different 
thermodynamic cycles on which the engines work, the 
different maximum pressures reached, &c., all offer 
different methods of classification. 

As Dr. Ward is aware, the committee set up by the 
Institution of Mechanical Engineers were of the opinion 
that the modern oil engine, excepting the automobile 
type, had been evolved mainly from the principles 
enunciated by H. Akroyd Stuart in his Patent No. 7146 
of May 8, 1890. By all means let us render Dr. Diesel 
the credit that is due to him, but it is to be regretted 
that the name of Akroyd Stuart is not associated more 
with the oil engine as distinct from the Diesel type. 
[n all probability, it was not anticipated that the Akroyd 
Stuart invention would have such widespread results. 

Frequently I have heard engineers use the term 
“ semi-Diesel’’ when designating an oil engine distinct 
from the Diesel type, but does such a definition convey 
any meaning as to the class of engine so named ? 
On the other hand, if we are to designate oil engines 
by the names of the firms which manufacture them, 
such a list would be inordinately long. With reference 
to spelling Diesel with a “ d,”’ one need only refer to 

Stephenson link motion,” “ Marshall valve gear,” 
‘Joy valve gear,” mentioning but a few, to observe 
how the actual names of the inventors have remained. 

[ am, Sir, 
Yours faithfully, 

Technical College, A. C 

Sunderland. 
July 1, 1932. 


West. 


To Tue Eprror or ENGINEERING. 
Sim,—May I, through your columns, be permitted 
to congratulate Mr. Ward, whose letter you published 
last week, for correcting students who write * Diesel” 


ENGINEERING. 
with a small “d,” and express the hope that he will 
continue to insist on having this word used only in its 
correct sense. Without posing as an authority one 
would suggest that “ Diesel,” being a proper noun, 
must be spelt with a capital letter. Surely the word 
“ Diesel” —applied to heavy-oil engines—is only 
correctly used when making reference to an engine 
which embodies features for which Dr. Diesel must be 
given credit. Every time we print the word “ Diesel” 
with a small “d,” in order to indicate its use as a 
generic term, are we not giving—to a German engineer 
credit which, if bestowed on any individual, should be 
given to Akroyd Stuart, to whose invention the present- 
day success of the heavy-oil engine is definitely 
indebted ? 

Doubtless you would be considered pedantic if you 


airless-injection engine. 
too ready to allow British oil-engine supremacy to lose 
something to which it is rightly entitled in the markets 
of the world by wrongly using this so-called generic 
term? Does it not seem illogical that British engineers 
—whose profession demands absolute accuracy— 
should be ready in this particular instance to suffer the 
use of a term which cannot rightly be applied to 
anything more than a small percentage of the oil 
engines produced in this country ” 

Mr. Ward may be interested in an entry on page 258 
of Authors’ and Printers’ Dictionary, by F. Howard 
Collins, as follows :— 

* Nouns (German), ail have initial caps.” 

Yours faithfully, 


* Annesley,” J. A. WALKER. 


St. Catherine’s, Lincoln. 
June 30, 1932. 
CAST IRON RESEARCH. 


Tue laboratory extensions of the British Cast Iron 


Sir Harold Hartley. Before welcoming Lord Ruther- | 
ford, Sir Harold gave his presidential address, in 
which he stated that Silal and Nicrosilal heat-resisting 
irons had made a marked advance in commercial 
application during the past year. The Association 
had, at the present time, six members formally 
licensed to produce these alloys, and a number of | 
other members had tried them. Of their value, there 
was not the slightest doubt. An Australian member | 
had tested three types of stoker links, namely, Silal, 
a standard cast-iron link, and a white-iron link con- | 
taining 1-5 per cent. of chromium, a common composi- | 
tion for heat-resisting iron. The links had been heated 
together in a steel-annealing furnace for seven three- 
hour periods, to 900 deg. C. The plain link had shown | 
a growth of 64 per cent., the chromium-iron link an 
increase of 3} per cent., and the Silal link an increase of 
1} percent. The first-mentioned link was covered with | 
a thick layer of oxide and had, in fact, oxidised to a| 
considerable extent right through. Again, the chromium | 
iron link had scaled badly and graphitised inside. 
The Silal link, on the other hand, was covered with an | 
almost imperceptible layer of firmly-adhering scale 
and showed no change of structure. Furthermore, a 
corporation in this country had recently reported that 
Silal nose rings on a cement kiln, maintained at 
900 deg. C., for six months, had shown a certain amount 
of growth, but very little scaling, and, after examina- | 
tion, had been considered fit to go back into service. 
The ordinary life of a normal cast-iron ring was three 
weeks. The properties of Nicrosilal were remarkable, 
and justified its description as the best heat-resisting 
cast-iron yet produced. It was ductile in the cold and 
maintained an extraordinary degree of strength at 
red heat. It was, of course, more expensive than Silal, 
and this confined its use to special applications. Speci- 
mens ‘ case-hardened’’ recently for 40 hours at a 
temperature of 1,000 deg. C. had shown no change in 
the structure, no carbon having been taken up. 
Another development which had given the Council 
great satisfaction was the progress of the balanced-blast 
cupola. Since the original design had been intro- 
duced, no less than 22 cupolas had been installed, or 
were under construction, having a total capacity of 
120 tons an hour. The number installed and operating 
was 15, yielding 85 tons an hour. The number actually 
put into service during the past twelve months had been 
double that installed during the previous year. The 
experience of a member who had recently installed a 
27-in. bore cupola, melting 3 tons an hour, was charac- 
teristic. Thecupola melted for 10 hoursto 11 hoursaday, 
the charge carrying about 30 per cent. of steel. The 
coke charge had been reduced over one-third, and cheaper 
coke of higher sulphur content was being used without | 
increasing the sulphur in the castings. The percentage | 








of foundry defective castings had also been very | 





wrote of “ Akroyd engines” as applied to the modern | 
Have we not in the past been | 


Research Association, St. Paul’s-square, Birmingham, | e . 
were formally opened on Wednesday last, July 6, by | necessary to get a much clearer idea of the underlying 
Lord Rutherford of Nelson, F.R.S. At a luncheon processes between the foundry and the finished pro- 


held at the Queen’s Hotel preceding the opening, the | duct. I 
chair was taken by the president of the Association, | Association had been most valuable. Among other 
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| materially reduced. Another member, who maintained 

careful records, had stated that, while for a period of 
ten years, his foundry defective castings had been 
4-4 per cent., since installing the balanced-blast cupola, 
for a period of a year they had totalled 0-7 per cent. 
The improvement might be attributed to hotter and 
cleaner metal free from excessive oxidation. Various 
improvements had naturally been made in the design 
by Mr. J. E. Fletcher, the Association’s consultant, but 
the basic principle remained, and its soundness had 
been vindicated for a range of sizes and outputs and a 
variety of types of casting. The Association had six 
cupola manufacturers licensed to manufacture this 
cupola, or to convert existing furnaces. 

Sir Harold then said that it was with great pleasure 
that he welcomed Lord Rutherford, who was chairman 
of the Advisory Council of the Department of Scientific 
and Industrial Research. There was a great tradition 
of experimental research in Great Britain, and Lord 
Rutherford had done an enormous amount to uphold 
this tradition, his laboratories forming a great focus 
for research in atomic physics. The speaker then 
| briefly outlined some of Lord Rutherford’s more 
| important researches. 
| Lord Rutherford, in reply, first thanked the Chair- 
man for his cordial remarks, and expressed his pleasure 
on again visiting the research laboratories in Bir- 
|}mingham. He thought that the Council of the Associa- 
| tion and their research staff were to be warmly con- 
| gratulated on the valuable work that they had done for 
industry. When the difficulties, financial and other- 
| wise, were considered, the output of work was very 
|impressive. The present position of the industries 
| covered by the Association’s work had been largely 
built up by the empirical observations of practical men, 
|and at first sight it might have appeared difficult to 
|improve on this work. There was, however, extra- 
ordinarily little knowledge of the fundamental processes 
underlying the work of the iron industry, and if definite 
progress were to be made in a reasonable time, it was 


It was in this direction that the work of the 


successful researches might be mentioned the develop- 
ment of a new type of cupola. These cupolas were 
not only more economical in the use of fuel, but 
also produced better iron, and if they were utilised 
throughout the whole industry a conservative estimate 
of the saving would be 100,0001. a year. The Asso- 
ciation had also carried out an extensive investiga- 
tion into the properties of moulding sands, which 
would probably represent an ultimate saving to the 
industry of almost equal magnitude. He was also 
particularly attracted by Dr. Norbury’s and Mr. 
Morgan’s experiments on new types of iron with a high 
silicon content, which were of great service in certain 
directions. The new materials had largely resulted 
from endeavours to understand the fundamental condi- 
tions underlying foundry processes. All things con- 
sidered, the Association had been remarkably successful 
in dealing with some of the basic problems of the 
industry. When the importance of the latter was 
considered, it appeared that the financial support 
afforded to the Association was by no means commen- 
surate with its requirements. He hoped that in the 


|near future both the plant and the funds available 


would be greatly increased. The value of the products 
of the industry were of the order of 40,000,0001. a 
year, and in view of this, 40,000/. a year might be 
regarded as a reasonable contribution of the industry 
to the Association. He looked forward to the day when 
the latter would act as a general guide to the industry, 
and would also carry out systematic research. Some 
such condition would appear to be essential if the 
country were to compete successfully in the inter- 


| national field, and he hoped that the opportunity 


afforded by protective tariffs would be taken to reorga- 
nise the whole industry and to organise effective 
research work. The public would expect any protected 
industry to have an effective organisation. In con- 
cluding his remarks, Lord Rutherford said that the 
Council of the Association were to be congratulated on 
the new laboratories. Considerable apparatus was 
still, however, required, and he suggested the formation 
of a research fund to equip the laboratories with the 
most modern apparatus. 

After Mr. H. B. Weeks, the Chairman of the Associa- 
tion, had proposed the toast of the guests at the 
luncheon, and Principal Sir Charles Grant Robertson 
had replied, the company proceeded to the new 
laboratories, which were then formally declared open 
by Lord Rutherford. 

Up till July, 1924, the Association consisted of 
an office, library, and technical-information bureau 
at Central House, New-street, Birmingham; it 
possessed no laboratory of its own. On that date, 
however, arrangements were made whereby a small 
laboratory was rented in the Birmingham area, and 
this step proved so advantageous that it was decided 
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CAST-IRON RESEARCH LABORATORIES, BIRMINGHAM. 





Fie. 1. 








Fie. 2. 


to obtain larger premises and to combine offices, library 
and laboratories under one roof. A building suitable 
for this purpose was secured a short distance away 
from the two main railway stations, at 24, St. Paul’s- 
square, Birmingham, and the Association moved into 
its new headquarters in 1926. The work of the 
Association, however, continued to grow and expand, 
and larger and more commodious premises came to be 
needed. Fortunately, it became possible, during the 
past year, to move into adjacent premises, at 21-23, 
St. Paul’s-square, these offering a more convenient and 
compact lay-out, and, moreover, giving a 60 per cent. 
increase in floor space over that previously available. 
The new premises have a total floor area of 4,500 sq. ft. 

With the exception of the chemical and metallo- 
graphical laboratories, the whole of the offices, library, 
shops and laboratories are in one block on the ground 


floor. The library and information bureau occupies | 


a large well-lighted room, and it is claimed that it 
contains probably the most comprehensive collection 
in the world of literature relating to the founding 


industry, all of which is made readily accessible. | 


Adjoining the library is the general office and from this 
runs a passage leading to the development laboratory, 


MELTING SHOP. 


physical-metallurgy research laboratory, mechanical 
testing room and machine shop, and melting shop. 
The development laboratory will be used for experi- 
| ments connected with the application of laboratory 
| results to full-scale operations. On the occasion of 
the opening ceremony, an exhibition showing the recent 
work carried out by the Association, and including a 
variety of castings made by member firms, was arranged 
in this department. The research laboratory is 
equipped with a number of instruments used for carry- 
ing out various determinations required in connection 
with the physical metallurgy of cast iron and other 
materials dealt with by the Association. Equipment 
provided for the determination of the temperatures 
at which cast irons of various compositions melt and 
solidify ; there is also apparatus for measuring their 
| electrical resistances, magnetic properties and rate of 
expansion when heated. In addition, the laboratory 
possesses a 2-kw. molybdenum-wire wound electric 
furnace, in which small quantities, of about } Ib., 
of cast iron can be melted and superheated to 1,600 deg. 
C. The molybdenum wire is protected from oxidation 
by an atmosphere of hydrogen. There are also nickel- 
chromium wire wound electric furnaces, in which 








specimens can be heated at constant temperatures for 
lengthy periods and then slowly cooled or quenched 
in water. The temperatures of these furnaces are 
maintained constant by means of a high-temperature 
thermostat and are recorded on time-temperature 
charts by means of thread recorders used in conjunc- 
tion with platinum-platinum-rhodium thermocouples. 
In another furnace, cast-iron specimens of various 
compositions can be heated at temperatures up to 1,100 
deg.C., in various gases, such as carbon dioxide, nitrogen, 
hydrogen, and sulphur dioxide, for work in connection 
with the growth of cast iron. 

Next to the physical-metallurgy laboratory is the 
physical-testing room and machine shop, a general 
view of which is shown in Fig. 1, on this page. This 
department contains a number of machine tools, 
including a 6}-in. screw-cutting lathe, a 20-in. drilling 
machine, power hacksaw, and grinding wheels and 
cutting disc fitted with efficient dust-extracting appa- 
ratus. At the far end of the laboratory is a 20-ton 
Amsler testing machine of the dynamometer type 
for tensile, transverse, compression, shear, bending and 
hardness tests. A Brearley-Johnson type Brinell 
machine for tests at loads of 500, 750 and 3,000 kg., 
with either 5-mm. or 10-mm. ball, is also installed. An 
interesting piece of apparatus is the repeated-blow 
impact testing machine for Stanton-type test pieces 
with rounded notch. By means of two cam discs 
two heights of drop, namely, 0-4 in. and 1-2 in., can 
be used for the hammer. Six variations in energy 
of input, ranging from 0-14 to 0-91 ft.-lb. can be 
obtained. The melting shop and stock yard adjoin 
the physical-metallurgy laboratory and the mechanical 
testing room. A general view of the melting shop is 
shown in Fig.2. At the far end is a 250-lb. coke-fired 
forced-draught tilting furnace, presented to the Asso- 
ciation by Messrs. Morgan Crucible Company, Limited. 
It is used for melting all grades of cast iron and is 
capable of being worked by a single operator. On 
the left in the illustration is a small 70-lb. coke-fired 
forced-draught furnace made in the Department. It 
has firebars of Silal and a top ring of Nicrosilal, both 
of which special heat-, scale-, and growth-resisting 
irons have already been referred to, and have been 
developed by the Association.* The furnace is intended 
for small melts at superheated temperatures and, we 
understand, will melt a 50-Ib. charge of special iron and 
bring it to a temperature of 1,500 deg. C. in 30 minutes. 
The crucible is put in and taken out by means of the 
hand-operated lifting tackle shown. A pattern-making 
bench, moulding tub, laboratory-size Simpson sand 
mixer, presented by Messrs. August’s Muffle Furnaces, 
Limited, Halifax, and other accessories, complete 
the equipment of the melting shop. 

The metallographical and chemical laboratories are 
situated on the third floor of an adjoining block of 
buildings. Both are well-lighted and well-ventilated, 
and full advantage has been taken of the space avail- 
able. The metallographic laboratory is — with the 
necessary microscopes, photo-micrographic camera, and 
specimen-preparation and polishing equipment. The 
chemical laboratory is equipped for carrying out the 
analyses of cast irons and steels of all grades, ferro- 
alloys, slags, fuels, and refractory materials. It may be 
of interest to mention that the base of the fume 
cupboard consists of Sindanyo, a special acid and tem- 
perature-resisting moulded asbestos product, supplied 
by Messrs. Turner’s Asbestos Cement, Limited. 

The equipment and lay-out reflect much credit on 
the Director, Mr. J. G. Pearce. 


ADVISORY COUNCIL FOR THE BUILDING INDUSTRY.-—At 
the annual general meeting of the Advisory Council of the 
Building Industry, held on June 29, Mr. Maurice E. Webb 
was . president, Mr. F. W. Purse vice-president, 
and Mr. C. Roland Woods honorary secretary. The 
offices of the Council are at 5, Duke-street, C.2. 





MOLYBDENUM IN Cast IRon.—Messrs. High Speed 
Steel Alloys, Limited, Ditton-road, Widnes, Lanes., 
have sent us an illustrated booklet entitled Research 
on Commercial Molybdenum Iron, published by the 
Molybdenum Corporation of America. The conclusions 
arrived at as a result of the research are that the 
molybdenum-chromium and molybdenum-nickel irons 
give excellent results where increased strengths and good 
machining properties are desired. The two base irons 
employed were considered typical of present-day medium- 
strength materials. They contained 3-2 per cent. of 
total carbon, 0-66 and 0-68 per cent. of combined 
carbon, 2 per cent, of silicon, and 0-6 and 0-7 per cent. 
of manganese. Additions of chromium ranged from 
nil to 0-35 per cent., of nickel from nil to 3-93 per 
cent., and of molybdenum the percentage additions were 
0-13 in the first of the two series and 0-37 in the other 
series. It is stated that the ferro-molybdenum, ferro- 
chromium and nickel shot can be added either to the ladle 
or to the furnace with good results. Some emphasis 
is laid on the fact that the results of adding molybdenum, 
or wndeed any alloy material to cast iron, depend on 
the general composition of the iron. 


* See ENGINEERING, vol. cxxxi, pages 706, 83 (1931), 





and vol. exxxii, page 315 (1931). 
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LABOUR NOTES. 


Mr. Hanoy Beresrorp Butter, Deputy Director 
of the International Labour Office, has been elected 
Director in succession to the late M. Albert Thomas. 
Twenty-one out of twenty-four votes were in his favour. 


Mr. Butler has been Deputy Director since 1920. | 


He had a distinguished career at Oxford before entering 
the Civil Service in 1907. He was secretary to the 


Foreign Trade Department of the Foreign Office in| 


1916 and became principal assistant secretary at the 
Ministry of Labour in 1919. In the same year he was 


assistant general secretary to the Labour Commission | 


of the Peace Conference and _ secretary-general 


the International Labour Conference at Washington. | 


The special problems created by the decay of 
industrial activity in large areas, while at the same 
time new industries are springing up in parts of the 
country which have not previously been industrialised, 
are dealt with in a report recently adopted by the 
Trades Union Congress General Council. 
urges the importance of a national policy to regulate 
these developments, and outlines the prime factors 
which should, in the opinion of the Council, be taken 
into consideration. It points out that the question 
has been raised in a pressing form by the establishment 
of Industrial Development Councils in certain areas, 
and indicates two lines of approach. “In the first 
place,” it is stated, “there is the problem of the 
depressed areas and the effects of declining activity 
upon employment and the general social life of the 
people. In the second place, there is the question of 
the industrialisation of areas hitherto of a rural or 
resident character.” a 

It is recalled in connection with the first of these 
points, that about a year ago the late Labour Govern- 
ment arranged for industrial surveys in depressed 
areas, South Wales, Lancashire, North East Coast 
and South West Scotland being selected. The two- 
fold object of these surveys was to assist attempts to 
attract new enterprises to the depressed areas, and 
to get a complete picture of the probable surplus of 
labour with a view, presumably, to possibilities of 
transfer to other districts. While earlier industrial 
development councils were set up in depressed areas, 
with the object of attracting new enterprises, 
development councils, the report points out, have 
since been started in relatively prosperous areas, thus, 
to some extent, nullifying the efforts of depressed 
areas. Is it to the general interest, the reporters 
ask, that new enterprises should be encouraged to 
settle round London and in Southern England generally, 
or to go to depressed areas? The importance, in 
this connection, of economic factors, such as accessibili- 
ty to raw materials and markets, transport facilities, 
adequate labour supply, &c., is stressed, while the 
probability that some industrialists, in choosing a site, 
may take into consideration the absence of trade 
union organisation and conditions is not overlooked. 
Sentiment and purely accidental factors, it is declared, 
often play a great part. 


“ Other things being equal,” the report goes on to 
say, “the policy of industrialising the areas that still 
remain rural in character is one of great doubt from the 
social point of view, and is definitely undesirable as far 
as Trade Unionism is concerned. No one can contem- 
plate with equanimity the prospect of Southern and 
Eastern England becoming industrialised while 
Northern England, South Wales, &c., where industriali- 
sation is already accomplished, and where Trade 
Unionism has taken firm root, becomes partly derelict. 
From the point of view of social cost, the decline of 
existing industrial regions is a very serious matter. 
In these communities, a full civic life has been organised, 
houses and shops have been built, and tradespeople 
have settled and can only live if industry flourishes. 
A vast body of labour has taken root and grown up, 
and trade unions have flourished. In short, many 
interests, both human and financial, have been 
developed in association with these highly organised 
communities.” 


In these circumstances, the report declares, it seems 
essential that there should be a national policy to regu- 
late the development of new industrial enterprises in the 
interests of the community as a whole. ‘ The economic 
advantages of new areas should not,” it submits, “ be 
ignored or given less than their due weight, but it may 
be possible, without harm to any economic interest to 
direct the flow of new industrial activity in such a way 
as to produce the greatest social benefit for the nation.” 
A national authority, representing all the interests con- 
cerned— including the trade unions—is advocated. 


functions would be to exercise a general supervision 
over new developments, and to co-ordinate those now 
distributed among the Board of Trade, the Ministry of 
Labour, the Economic Advisory Council, the Industrial 
Transference Board and other bodies. 





of | 


The report | 


EN 








At a conference in Milan, industrial experts belonging 
to the National Fascist. Union of Industrial Experts, 
complained that the qualifications for their profession 
were not adequately safeguarded in comparison with 
those of land surveyors and commercial experts, who 
were entitled to a definite title. It followed that in 
practice there was a certain vagueness as to the functions 
| of industrial experts. They, therefore desired the 
recognition of their right to a well-defined uniform title 
| which should be “ qualified engineer.” In order to 
| distinguish persons trained in polytechnic schools 
| from industrial experts, it was proposed that the former 
should be granted the title of “‘ doctor of engineering.” 


The annual conference of the South African Trades 
and Labour Council adopted a resolution urging 
the Government to impose a tariff on imported machin- 
ery which came unfairly into competition with local 
products. The Council also reiterated its demand for 
| bounties instead of protection tariffs for the assistance 
of secondary interests and primary producers. 


The weekly organ of the International Labour 
Office at Geneva states that in the first four months 
of 1932, 42 permits were granted in Belgium to work 
more than eight hours in’ the day and forty-eight in 
the week, under the Act of June 14, 1921. The number 
of such permits granted in the same period of previous 
vears was 381 in 1928, 395 in 1929, 259 in 1930, and 


79 in 1931. 

According to a report recently published by the 
Bank of Japan, a considerable decline both in wage 
rates and in actual earnings was recorded during 1931. 
During the year the general index of wage rates moved 
steadily downwards, and in December was approxi- 
mately 4 per cent. below the January level. The wage 
rates of male workers decreased slightly less than 
this, but the wage rates of female workers declined 
by fully 5 per cent. The movement of actual earnings 
showed approximately the same rate of decline, 
although the downward tendency was less regular. 
Here the fall, so far as female workers was concerned, 
was still more marked, the index sinking from 80-2 
in January (1926 = 100) to 73-9 in December. This 
decline is attributable very largely to the reduction 
of wages in the cotton-spinning and silk-spinning indus- 
tries, where women workers predominate. 


A committee appointed by the Finnish Government 
in 1929, to enquire into the causes, extent and nature 
of unemployment, reports that, although it approves 
of the principle of providing work for the unemployed, 
it is not particularly in favour of the organisation of 
relief works. It urges that public works should be 
reserved for periods of unemployment. Its arguments 
against relief works are that on such works skilled 
workers have to undertake jobs with which they are 
not acquainted, that unless the relief works are very 
carefully organised they may prove economically 
unprofitable and even tend to perpetuate unemploy- 
ment, but above all, that if they are carried out 
on @ large scale they hamper the mobility of labour, 
because the local authorities tend to oppose the 
immigration of outside labour into their respective 
areas. If the execution of national public works and 
the acquisition of sites are concentrated in periods of 
unemployment, the mobility of labour is preserved, 
the men find their way to the kind of work to which 
they are accustomed, and the works themselves are 
carried out under favourable conditions to the State, 
since wages and the prices of raw materials usually 
fall in periods of depression. On the other hand, the 
wages paid on public works are the same as on the 
open market, so that the workers’ purchasing power 
is maintained to some extent. 


The committee admits that the system cannot 
succeed unless the necessary funds are allocated at 
the time when the decision is taken to postpone specified 
works to periods of unemployment. The present 
| depression has shown, it states, that it is precisely 
the credits for public works that undergo the largest 
cuts when the Budget has to be balanced, because they 
| belong to the few credits not determined by legislation. 
| The money for these public works should therefore be 
| sccumulated during the “fat years’? and reserved 
|for the “lean years.” For this purpose a State 
| unemployment fund should be set up, to which should 
| be transferred credits voted by Parliament for public 
works that are to be postponed to periods of unemploy- 
| ment, together with a special annual grant for other 
The committee has drafted a Bill for the establishment 
of a State unemployment fund. The committee also 
advocates the adoption of a similar policy by local 
authorities, and proposes that they should be empowered 
to set up unemployment funds. 








In order to ascertain to what extent works sickness 

funds in the United States have gone beyond their 
| primary function of paying a certain fraction of wages 
during sickness to provide preventive and curative 
benefits for their members, the National Conference of 
Mutual Benefit Associations and the United States 
Public Health Service have collaborated in an enquiry 
embracing all the funds known to exist, the results of 
which have recently been published. The report does 
not deal with group sickness insurance schemes managed 
by insurance companies, nor with sickness benefit 
schemes financed solely by the employers, but only 
with works funds, numbering 315, in the financing and 
administration of which the workers participate. 





The funds which provide other than sickness cash 
benefit are at present only a minority, but these are 
making an organised effort to obtain accurate diagnosis 
and afford appropriate medical attention and nursing 
care, including hospital treatment if needed, and to do 
so in the early stages of disease so that the duration of 
incapacity may be shortened as much as possible. 
A few funds have instituted a preventive policy which 
includes (a) the discovery and correction of physical 
impairments which, if neglected, may cause incapacity, 
and (b) health education. The rates of cash benefit 
in one-fourth of the funds are less than one dollar a 
day, and in one-half they vary from one dollar to two 
dollars; the general level of the rates is considered 
insufficient. About half the funds are financed and 
administered solely by the insured. It is suggested 
that the employers concerned should substitute active 
support for passive recognition, and profit by the 
improved physical condition of their workers. 


Addressing the annual conference of the National 
Union of Railwaymen, which opened at Folkestone 
on Monday, Alderman W. Dobbie, the president, said 
that it was no use trade unions passing resolutions on 
State ownership and control of transport, and at the 
same time neglecting to bring their own organisations 
into line. There were difficulties to be bridged in the 
bringing about of one union for transport workers, 
but they would be surmounted as soon as the necessary 
spirit was developed. A trustified transport industry 
must bring with it one transport union in order that one 
section of transport should not be used against another, 
and in order that they should be prepared when the 
transition period was over to play their part in the 
administration of the industry. 


Closer attention must be paid, Mr. Dobbie declared, 
to the political side of the movement. With the decline 
of the Liberal Party, political adventurers had found it 
a simple matter to secure admission to the Labour 
Party, and because of the power of the purse many of 
them had been able to secure adoption as Labour 
candidates. This type of recruit was a direct handicap ; 
and if they were to attain political power with the 
definite object of transforming capitalist chaos into a 
socialist state they could not afford to risk political 
sabotage of the type they met in 1931. They must 
make it perfectly clear that the political movement was 
the direct creation of the industrial movement, and that 
there must be complete cohesion between the two 
sections. 


The Moscow correspondent of the Manchester 
Guardian states that Soviet production figures for the 
first six months of the Five-year Plan’s final year 
indicate that many industries are not functioning 
steadily. Coal production for the period was but 81 
per cent. of the plan, and the most recent reports state 
| that production in the Don Basin, which supplies the 
| bulk of Soviet coal, is still decreasing. Production for 
| six months in the country’s four new motor plants- 
| Stalingrad, Kharkoff, Amo, and Nijni Novgorod—was 
| 76 per cent. of the plan, with Nijni Novgorod far down 
}at the bottom of the list. The reasons given for 
| the low production are fluctuation in the labour force, 
| bad living conditions, poor management, and, in the 
| case of the motor plants, lack of metal. 





|__ Replying to a question in the House of Commons on 
Monday, Mr. Hudson, Parliamentary Secretary to the 
Ministry of Labour, said that the number of persons on 
| the registers of the employment exchanges in this 

country was 2,762,219 on August 31, 1931, and 2,741,306 
~ May 23, 1932. On approximate dates the figures 
| for Germany were 4,214,765 and 5,582,620 respectively, 





Its| forms of unemployment relief (mainly relief works). | while in the United States, according to the estimate of 


the American Federation of Labour, in August last year 
the unemployed numbered 5,100,000, and in March 
of this year 10,634,000, though the earlier figure would 
have been somewhat higher had the same method of 
| computation been adopted. 
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SEMI-PORTABLE ROTARY COMPRESSOR. 


CONSTRUCTED BY MESSRS. SWISS LOCOMOTIVE AND MACHINE: WORKS, WINTERTHUR. 








SEMI-PORTABLE ROTARY 
COMPRESSOR. 


LaRGE rotary compressors manufactured by Messrs. 
Swiss Locomotive and Machine Works, Winterthur, 
Switzerland, for whom the agents in the country are 
Messrs. The B. A. Holland Engineering Company, 
Limited, 18, Victoria-street, S.W.1, have been described 
in our columns from time to time. They possess 
certain features which offer marked advantages for 
smaller sets, and it may be recalled that in ENGINEERING 
vol. cxxxii, page 741 (1931) a description was given of 
two portable sets having a capacity of 120 cub. ft. 


of free air per minute when working against a pressure | 


of 100 lb. per square inch. Both these machines, one 
of which was water-cooled and the other air-cooled, 
were entirely new models, and the range of small units 
has now been increased by the semi-portable set 
shown in the annexed figure. As will be clear from the 
illustration, this set is air-cooled, and its general con- 
struction is similar to that of the portable air-cooled set 
already described. The electric motor is of the squirrel- 
cage type, and is operated by an auto-transformer 
starter. It has a continuous rating of 35 brake horse- 
power, and the capacity of the plant is sufficient to 
operate five or six riveting hammers of the lighter type, 
weighing from 8 to 22 lbs., continuously, or up to four 
heavy hammers for rivets of 1} in. or more in diameter. 
The running speed is 1,450 r.p.m., and the power 
absorbed by the compressor and fans is from 33 to 34 
brake horse-power. 

The compressor is coupled to the motor by a Hardy- 
type coupling, which takes up any distortion of the 
frame on uneven ground. The compressor is of the 
two-stage type, and identical with that fitted on the 
portable machine. The intermediate piece between 
the two stages serves as an oil container with a capacity 
sufficient to ensure adequate lubrication over long 
periods. The compressor castings are provided with 
cooling ribs, over which a stream of air is drawn by 
two fans, one at the end of each stage. The shaft 


extensions are sealed by self-adjusting metal-to-metal | 


contact glands, which effectively prevent air leakage. 
A suction air filter of the Visco type is fitted at the inlet 
to the first stage and retains all impurities, only clean 
air coming into contact with the moving parts in the 
interior of the machine. A fully automatic governor, 
adjustable to any desired pressure, is fitted, and, as 
explained in our description of the portable model, 
this considerably reduces the power absorbed when the 
compressor is running on no load. It will be observed 
by comparing the illustrations of the portable and 
semi-portable models that the air receivers are in a 
different position, being mounted above the com- 
pressor in the former case, and on the frame in the 
latter. 

The semi-portable plant should be of particular 
value for constructional work, as its light weight 
enables it to be readily moved from floor to floor as 








| ADHESION 
DEPOSITED NICKEL TO BRASS*. 
By A. W. Horuersaty, M.Sc. 


THE OF ELECTRO- 


In the plating of brass for decorative or protective 
purposes, peeling of the deposit sometimes occurs 
either during nickel plating or polishing, or during 
| the subsequent chromium plating where this is applied. 
The forces operating to cause peeling during chromium 
plating appear to be greater than those which tend to 
produce this type of failure during nickel plating or 
polishing, and chromium plating has consequently 
come to be regarded as a drastic test of the adhesion of 
thin nickel coatings. The difficulties of obtaining good 
adhesion of nickel to brass in decorative plating are 
principally connected with the necessity for preserving 
the polish of the brass, since it is known that by the 
use of suitable etching methods, which cause a pro- 
nounced roughening of the surface, adherent coatings 
having a degree .of adhesion which is in general, 
approximately equal to the shear strength of the basis 
metal, can readily be produced. If, however, the 
smooth finish of the brass is materially destroyed, 
heavy polishing is necessary, subsequent to nickel 
plating, and unless nickel deposits of a greater thickness 
|than is normally considered necessary are applied, 
| there is considerable risk of laying bare the brass at 
| exposed areas, such as projections and edges, and in 
any case, the deposit is liable to be rendered very thin 
| in such areas, and its protective power consequently 
| considerably reduced. High finishing costs and 
| reduction of protective properties thus prevent the 
| general adoption of drastic etching methods in decora- 
| tive plating. 

The work described in this paper was carried out with 
the aid of funds provided by the British Non-Ferrous 
Metals Research Association. It was undertaken with 
| the object of determining the more important causes 


| of poor adhesion of nickel electro-deposited on brass 
for decorative purposes, and of attempting to evolve 
methods of treating polished brass surfaces so as to 
| secure a high degree of adhesion without materially 
| destroying the finish. Problems connected with the 
preliminary operation of removing grease from metal 
surfaces have been studied to a considerable extent 
in recent years, and this aspect of the subject has 
accordingly not been included in this investigation. 
Methods of Testing Adhesion.—In the qualitative 
tests, the following method was adopted. A nickel 
deposit from 0-02 in. to 0-03 in. in thickness was formed 
on both sides of a suitably-prepared brass sheet 
about 2 in. square, and in most cases, not less than 
| about 0-03 in. in thickness. The deposit was then 
| tested in the manner illustrated in Fig. 1, on page 52, 
comprising the following stages: (i) The edges of the 
composite plate were sawn off so as to expose the brass, 
| and the cut edges filed smooth. (ii) Attempts were made 
to detach the deposit from the brass by means of a 
|hammer and chisel; if possible, the deposit was 











the work progresses, thus avoiding the use of long air turned outward and flattened in the form of a tongue. 


leads. It is also practically free from vibration, so | 
that it can be operated on the higher floors with perfect | 
safety. The complete plant, which is mounted on| 

















* Communication from the Research Department, 
Woolwich, read before the Electroplaters’ and Depositors’ 


skids as shown, is 8 ft. long, 3 ft. 9 in. high and 3 ft. | Technical Society, London, on Wednesday, May 18, 1932. 


4 in. wide, 








(iii) The tongue of deposit was gripped with pliers and 
pulled away from or twisted off the brass. (iv) In 
cases in which the deposit could not be readily separated 
from the brass by means of a chisel, a saw cut was 
formed in the specimen, which was then gripped in a 
vice just below the cut and bent over until fracture 
occurred, when the degree of adhesion could be approxi- 
mately gauged from the appearance of the fracture. 
For example, in (v) the coatings are not firmly adherent ; 
some degree of separation of the deposit from the brass 
could be seen at the site of the fracture. Example (vi) 
shows very strongly-adherent coatings, in which there 
was no sign of separation of the deposit from the 
brass. 

For quantitative tests, the Ollard test* illustrated 
in Fig. 2, on page 52, was adopted. The cylindrical 
test piece employed was first stopped off with wax as 
shown in (i). A minimum thickness of about 0-1 in. 
of nickel was deposited on the exposed end as depicted 
in (ii), The wax was removed, and the deposit 
machined as shown in (iii), the adhesion of the annular 
ring of deposit being then determined by measuring 
the load required to detach it from the specimen in 
a suitable testing machine. This is seen in (iv). 

Methods of Cleaning.—In order to avoid repetition, 
the following method of cleaning, which is frequently 
referred to throughout the report, is termed “* Cleaning 
Treatment A ’’—The specimen was first swabbed with 
a clean rag soaked in clean carbon tetrachloride in 
order to remove excess of grease. It was then scrubbed 
with a soft bristle brush which had been moistened 
with alkaline cleaning solution (of the composition 
given below), and dipped in powdered chalk. Following 
this, it was cathodically polarised for two minutes at 
50 amperes per sq. ft. in a solution contained in a glass 
vessel, and operated at room temperature, using nickel 
anodes. The solution contained 50 gm. sodium carbonate, 
and 50 gm. sodium hydroxide per litre. The scrubbing 
treatment with powdered chalk was then repeated, 
and, finally, the specimen was thoroughly rinsed 
under the tap and inserted in the depositing solution. 
The term “bright dip,” which is also frequently 
employed, signifies a mixture of acids of the following 
proportions by volume :—Sulphurie acid 530 c.c., 
nitric acid 160 c.c., hydrochloric acid 0-75 c.c., water 
320 c.c. 

Degree of Adhesion Obtainable without Hiching.— 
It would appear that the only function of etching is to 
secure a chemically clean surface, and that if this result 
could be achieved by other means, equally adherent 
deposits should be obtainable. The experiments de- 
scribed below were carried out to determine the degree 
of adhesion of electro-deposited nickel obtainable to 
brass (and in some cases, copper) surfaces pre by 
various methods—viz., filing, abrading with emery 
and buffing—and cleaned by treatments not involving 
etching. 

Filed Surfaces.—In these experiments, pieces of 
60: 40 sheet brass, approximately 2 in. by 1} in. by 
} in., were cleaned by filing under carefully-controlled 
conditions, from the point of view of cleanliness. In 
all cases, the subsequently formed nickel deposits were 
either strongly or fairly strongly adherent to the brass ; 
in those cases where it was found possible to separate 
the deposit and basis metal to a sufficient extent to 
allow of examination, the undersurface of the deposit 
was found to be roughly coated with torn-out particles 
of brass. 

Buffed Surfaces.—Quantitative adhesion tests were 
carried out using machined cylinders of copper, 70: 30 
brass and 60: 40 brass prepared for deposition by the 
following procedure :—The test pieces were cut from 
commercial copper and brass rods, 1} in. in diameter, 
which were machined to a diameter of 1 in. and cut off 
into lengths of 1 in, the cut faces of each piece being 
faced up to a smooth finish. The machined test pieces 
were lightly buffed on the surface which was to be 
coated with nickel, freed from excess of grease by 
swabbing with a rag soaked in carbon tetrachloride, 
stopped off with wax in the manner shown in Fig. 2, 
(i) and subjected to cleaning treatment A, omitting 
the preliminary swabbing with carbon tetrachloride. 

After completion of the nickel deposition, the deposits 
were machined as indicated in Fig. 2, and tested in a 
Buckton machine. The results which are given in 

Table I, confirm the results of qualitative tests given 

above, and show that high adhesion of electro. deposited 

nicke! can be obtained, in certain cases, to clean metal 
surfaces which have not been subjected to any etching 

treatment. 

Emeried and Buffed Surfaces.—Specimens of sheet 

brass were abraded with emery cloth so as to remove 

the surface skin, and were then cleaned by treatment A, 

and built up with nickel to a thickness of from 0-02 in. 

to 0-03 in. When a coarse, or medium grade of emery 

cloth was used, the deposits were invariably found to be 

only slightly adherent (i.e., they could, when turned 

up in one corner, be pulled off the specimen with the 








Abridged. 





* Trans. Faraday Society, vol. xxi, page 81 (1926). 
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fingers) irrespective of the composition or previous 
condition of the brass as regards heat treatment ; by 
careful abrasion of the surface to a smooth finish with 
No. 0 French emery paper, moderately adherent 
deposits were in some cases produced. The qualitative 
adhesion test employed did not, however, indicate 
the true adhesion of the deposit, but the shear strength 
of the surface layers of the brass, since in no case did 
separation occur at the nickel-brass interface; the 
under-surface of the nickel deposit which had been in 
contact with the brass was in all cases covered with a 
brass-coloured film which was sometimes smooth, but 
frequently rough with local patches of material torn 
out of the brass at the site of surface defects. The 
presence of these local patches made difficult the 
estimation of the thickness of the film of brass adhering 
to the nickel. Some estimations were, however, made 
by dissolving the film from selected specimens, which 
appeared to be uniformly coated, in an ammoniacal 
solution of ammonium persulphate and estimating the 
copper present colorimetrically. Assuming the com- 
position of the film to be the same as that of the brass 
as a whole, the thickness of the film in four cases was 
found to be 1-3 10~ mm., 3°6 10-* mm., 4-5 
10-* mm. and 4-5 « 10-* mm. 

Although the mechanical strength of the surface 
layers of brass after abrasion with emery, or as a result 
of the polishing operation, might be expected to be less 
than that of the metal as a whole, the exceptionally 
weak condition which appears invariably to result 
from emery treatment cannot be 
entirely explained in this way, 
and it would appear that the 
shear strength of the material at - 
the surface is considerably re 
duced as a result of embrittle- 
ment during nickel deposition. 
Embrittlement of a copper sur- 
face during nickel deposition 
does not appear to occur to a 
marked degree, and it has been 
found possible to obtain fairly 
strongly or strongly adherent 
nickel deposits on emeried or } 
buffed copper, whether in the 
annealed or cold-rolled condi 
tion, using cleaning treatment 
A. In all cases in which the 
deposit could be separated suffi 
ciently to allow its undersurface 
to be examined, it was found 
that a fairly thick layer of 
copper had been torn out of the 
specimen. 

Effect of Heat Treatment on 
Adhesion of Deposits to U netched 
Brass.—Embrittlement of steel 
as a result of adsorption of hy 
drogen during pickling or plating 
is a well-known phenomenon, and has been considerably 
studied ; the matter does not appear to have been in- 
vestigated, however, in the case of brass orcopper. It 
is known that the embrittling effect produced in steel 
by hydrogen can be almost entirely removed by subse- 
quent heat treatment. The effect of heat treatment on 
the degree of adhesion of electro-deposited nickel to 
brass, cleaned by methods not involving etching, was 
therefore investigated. 
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Taste |.—Quantitative Adhesion Tests of Nickel to 
Unetched Brass and ( opper 


Specimens were not heat-treated after deposition. 


Degree of 


Apparent 
Material Description of Fracture Adhesion 
Tons per 
square inch 
Copper 
l Shear in copper 16-9 
2 17-6 
Brass, 
70: 30 
1 Failed mainly at junction, but 
brass torn up in irregular areas 5-9 
2 Failed partly at junction, partly 
by shear in brass 11-0 
8 Failed at junction ; brass-coloured 
film adherent to dep sit 2-2 
Brass 
ow: 40 
1 Mainiy shear in brass 14-1 
2 - °” lO-7 
} 15-1 
‘ 19-2 


In the case of machined surfaces, an appreciable 
degree of improvement in the apparent adhesion 
(as determined quantitatively) of nickel to brass was 
observed when the test pieces were heat-treated at 
100 deg. C. for two hours after deposition. The 


specimens, the surfaces of which had been machined 
to a amooth finish, were prepared for deposition by 
application of cleaning treatment A, followed by dipping 





Fig.1. QUALITATIVE ADHESION TESTS. 





in a 5 per cent. solution of potassium cyanide at room 
temperature for 30 seconds (in order to remove any 
oxide film) and thorough rinsing. A marked improve- 
ment in the degree of adhesion of nickel to emeried, 
cold-rolled and annealed 60:40 brass, was obtained 
either by heat treatment after deposition of nickel or 
by the preliminary deposition of a coating of copper, 
0-0025 in. thick, from the acid sulphate bath. The 
effect of heat treating the specimens on which nickel 
only had been deposited was to improve the degree of 
apparent adhesion slightly in the case of heat treatment 
at 100 deg. C. for four hours, and markedly when it 
was carried out at 250 deg. C. for two hours. The 
heat treatment at 250 deg. C. did not, however, effect 
any noticeable improvement in the apparent adhesion 
of the composite copper-nickel deposits. A considerable 
improvement in the degree of adhesion of electro- 
deposited nickel to cold-rolled brass was also obtained 
in the case of buffed material as a result of heat treat- 
ment of the deposit at 250 deg. C. for two hours, the 
nickel appearing only slightly adherent before heat 
treatment, but moderately or fairly strongly adherent 
after heat treatment. 

The Effect on Adhesion of the Condition of the Surface 
Layers.—Although it has not yet been established 
whether heat treatment at 250 deg. C. for two hours 
entirely removes the effects of embrittlement produced 
during nickel deposition (and presumably due to 
adsorption of hydrogen), it would ap from the 
results obtained that the embrittling effect is very 
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considerably reduced by this treatment. It is thus 
possible to obtain an approximate figure for the actual 
shear strength of an emeried brass surface, and to 
determine approximately the degree to which such a 
surface must be etched in order to remove the weakness 
caused by the abrasion process. Quantitative adhesion 
test pieces were abraded as uniformly as possible with 
a medium-grade of emery cloth on the surface which 
was to receive the nickel deposit. This was done by 
mounting the specimens vertically in the chuck of an 
electric drill, and pressing them down for a period of 
60 seconds on to the emery cloth with a fixed weight, 
the cloth being slowly moved about during the process 
so as continually to bring a fresh surface under the 
specimen. The specimens were then immersed in a 
boiling solution of a proprietary metal-cleaning salt 
for five minutes, stopped off with wax, cathodically 
polarised at 50 amperes per square foot for two minutes 
in a solution containing sodium carbonate and sodium 
hydroxide, dipped for one minute in a cold 5 per cent. 
solution of potassium cyanide, and then treated 
anodically at 10 amperes per square foot in the citric 
acid solution (described below) for varying times, rinsed 
and inserted in the nickel-depositing bath. After 
deposition, the specimens were heat-treated at 250 deg. 
C. for two hours. The results of mechanical tests of 
the machined specimens which are given in Table IT 
show that considerable etching of an emeried surface 
is necessary in order to remove the layer weakened by 
abrasion, and to produce a degree of adhesion com- 
parable with the shear strength of the basis metal. The 
variable nature of the results attributed to the 
somewhat crude method of attempting to obtain a 
standard degree of abrasion. 

It has been found that the inherent weakness and the 
embrittlement produced during nickel deposition are 
principally confined to an extremely thin surface layer 
in the case of buffed brass. This is of considerable 
importance, since it follows that light etching treat- 
ments, which scarcely affect the polished appearance 
of the material, should be sufficient to enable strongly 
adherent deposits of nickel to be produced. This 


18 





conclusion has been confirmed in numerous experiments 
and a brief anodic treatment (following the usual 
degreasing process) in suitable solutions has been found 
to result in the production of fairly strongly or very 
strongly adherent deposits of nickel on a number of 
different types of buffed brass in the cast, cold-rolled or 
rolled and annealed condition. This part of the work 
is described in detail below. 

Attempts have been made to determine whether 
oxide films are present on the surface of brass and 
copper after abrasion with emery and after buffing, 
using the methods described by Evans for the isolation 
of “ invisible ” oxide films from the surface of metals. 
Although some evidence has been obtained of the 
presence of oxide in the surface skin of metal in a 
number of cases, it has not been determined whether 
the oxide exists merely as a surface film or whether it is 
also present in intimate mixture with the metal. The 
matter appears to be of importance, and requires 
further investigation. 

Presence of Metallic Films Deposited during Alkali 
Cleaning.—In modern practice of electro-plating brass, 
cathodic polarisation of the metal in an alkaline solution 
is frequently employed as the final stage in the 
degreasing operation, and it is therefore important to 
consider the possible adverse effect of this process on 
the adhesion of electro-deposited nickel. It would 

that such treatment may result in poor adhesion, 
either by causing hydrogen embrittlement of the surface 
layers of brass or by the deposition of non-coherent or 


Fig.2. OLLARD QUANTITATIVE ADHESION TEST . 
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non-adherent metallic films. No detrimental effect on 

the adhesion of copper deposits (electro-deposited from 

the acid-sulphate solution) to buffed 60:40 brass in 

the cold-worked condition has been found to be pro- 

Tasie II.—Zffect of Progressive Etching on the Adhesion 
of Electro-Deposited Nickel to Emeried Brass. 


The test pieces were in all cases heat treated at 
250 deg. C. for two hours after deposition. 


Time of Calculated Beams af 
Anodic Thickness n ~ om 
Brass. Treatment in of Brass ‘Tons — 
Citric Acid Removed, m4 4 
Solution. a. square inch. 
70 : 30 * Blank test Nil 5:8 
10 sec. .. 0-0004 3-8 
| @,, 0-0012 7-0 
2 min. . 0-0046 8-2 
5 0-0115 9-0 
60 : 40 *Blank test Nil 8-1 
10 sec. 0-0004 8-2 
SB in oo 0-0012 10-2 
2 min. . 0-0046 15-8 
S «a 0-O115 13-4 


* Specimens immersed in the citric acid solution for } minute 
without anodic treatment. 


duced by cathodic treatment of the material before 
deposition in a solution containing sodium carbonate 
and sodium hydroxide at 50 amperes per square foot for 
periods up to one hour, and it is therefore concluded 
that hydrogen embrittlement of brass is not likely to 
occur as a result of cathodic cleaning under these con- 
ditions. The matter is, however, being further 
studied. 

Solutions used in practice for the electrolytic cleaning 
of brass are of two varieties, viz., (a) those designed to 
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cause deposition of a thin film of copper on the metal, 
and (6) solutions free from copper. The advantag 





e of 
solutions containing copper is said to be that a visible 
indication of the complete cleanliness of the surface is 
given by the production of a uniform copper deposit ; 
dirty or greasy areas can teadily be distinguished by | 
the failure of copper to deposit on them. The fact of 
deposition of a complete coating of copper would not 
appear, however, to afford a safe criterion as to the 
complete freedom of the surface from grease, since it 
is well known that traces of grease will entirely prevent 
adhesion of a deposit without necessarily affecting its 
continuity. An additional objection to this method of 
cleaning is that it precludes the possibility of using 
later treatments involving removal of the surface skin | 
of brass by etching. 

Metallic deposits may be produced cathodically in 
alkaline cleaning solutions as a result of solution of the | 
anode used or on account of contamination of the bath | 
with metals, such as tin and lead, which may be derived 
from attack, by the solution, on soldered joints. The | 
solution which has been used in the course of this work | 
contained 50 gm. sodium carbonate and 50 gm. sodium 
hydroxide per litre. Of the metals which are available 
for use as anodes in this type of solution, the most 
suitable would appear to be iron and nickel; copper 
and silver are both rapidly attacked anodically, and 
spongy deposits are formed on the cathode. In solu- | 
tions prepared from pure chemicals, nickel anodes | 
appear to be entirely unattacked even after electrolysis 
for several days continuously, but a slight attack 
occurs in the case of iron anodes with the formation of 
a slight amount of dark powdery deposit on the cathode 
after electrolysis for 24 hours. In the case of solutions 
of commercial purity, however, both nickel and iron 
anodes are attacked. 

Comparative tests of the relative merits of these two 
metals for use as anodes were carried out in solutions 
prepared from chemicals of commercial purity. The 
results obtained indicate the superiority of nickel over 
iron anodes for use in alkaline cleaning solutions. The 
amount and physical condition of the deposit obtained 
appears, however, to be influenced by the purity of the 
solution. Thus, solutions which have been exposed for 
considerable periods to the atmosphere of the labora- 
tory have shown greater tendency to the formation of | 
powdery deposits, and powdery deposits have been | 
obtained in certain cases from such solutions when | 
operated with nickel anodes. In all cases, however, | 
nickel anodes ap much less liable to cause the | 
formation of deposits on the cathode during electrolytic | 
alkali cleaning than iron anodes. 

Cleaning Treatments Involving Eiching.—It has been 
shown that, assuming the efficient removal of grease, | 
the three principal factors which may interfere with 
the production of strongly adherent nickel deposits on | 
brass are :—{1) Mechanical weakness of the surface | 
layers of brass; (2) the presence of an oxide film) 
on the surface; (3) the presence of metallic films | 
deposited during electrolytic treatment in alkaline | 
solution. Methods of cleaning brass to secure high | 
adhesion of electro-deposited nickel must therefore 
ensure the removal of (2) and (3) and also of the surface | 
skin of the brass. Two methods are commonly used 
for removing metallic films deposited cathodically 
during cleaning operations :—({a) Dipping in dilute 
(e.g., 10 per cent. by volume) hydrochloric or sulphuric | 
acid, which effects the solution in a few seconds of thin | 
porous films of iron such as are ordinarily deposited | 
from alkaline cleaning solutions, but does not remove | 
deposits of nickel or lead; (6) reversal of the current in | 
the alkaline solution for from 5 seconds to 15 seconds, | 
which causes rapid solution of the deposited film. 
The method (6) is, however, not to be recommended, 
as both brass and copper are readily attacked anodically 
in alkaline cleaning solutions, with the result that, | 
at the high current densities usually employed, the 
surface may be appreciably roughened or even pitte 
—this is a serious objection where polished surfaces | 














are being treated. Furthermore, there is a considerable | © 


danger of the formation of a film of basic carbonate | 


or hydroxide on the surface of the material which, | * , , . “ 
. adherent deposits were obtained with regularity on 


| buffed 


although readily soluble in potassium cyanide or| 
citric acid solutions into which the brass may sub- 


to effect a pronounced etching of the material. The 
degree of adhesion obtainable under these conditions is 
normally approximately as great as the shear strength 
of the metal. This is illustrated in Table IIT :— 


TaBLE III.—Adhesion of Nickel to Brass and Copper 
Etched in Bright Dip. 


The specimens were not heat-treated after deposition. 








| Degree of Adhesion, | 











Material. Tons per square inch.| Type of Fracture. 
— ! a — 
Copper 18-5 Shear in copper. 
Brass, 70: 30. 4" 23-7 ‘ "Shear in brass. 
Brass, 60:40 die 19-2 * ‘Shear in brass. 


These methods of etching, as already stated, have 
the very considerable drawback in decorative plating 
of roughening the surface of the metal. Furthermore, 
so far as is known, there is no satisfactory method 
of controlling the rate of reaction of nitric acid or 
mixtures of nitric and sulphuric acids on brass, or of 
ensuring that the etching effect is uniform. On the 
other hand, anodic etching in a solution which exerts 
a very mild chemical action on brass would appear to 
offer a simple means of securing controlled etching of 
the surface. 

New Methods Involving Anodic Treatment.—Two 
solutions have been used in the course of this work for 
the anodic etching of brass, viz., 5 per cent. solution 
of potassium cyanide and a solution containing citric 
acid and ammonium citrate, prepared by dissolving 
50 gm. citric acid in water, neutralising with ammonia, 
adding 20 gm. citric acid dissolved in water and diluting 
to 1 litre; these proportions were selected arbitrarily, 
and so far as is known, the concentrations of the two 
ingredients are not critical. Equally good results 
appeared to be obtained with either solution. Potassium 
cyanide has the well-known advantage of having a 
strong solvent action for oxide films and, when used 
anodically, for deposits of lead or tin, but it has the 
disadvantage of being inert towards deposits of iron, 
such as might be formed during cathodic cleaning in 
alkaline solutions. The citric acid solution, when 
used anodically, has the advantage of readily dis- 
solving films of iron, nickel or lead, produced during 
cathodic cleaning. and of effecting the solution of the 
impurities and alloying elements commonly present 
in commercial brasses; it also appears to dissolve 
films of oxide present on the surface. A mixture of 
citric acid and ammonium citrate form an ideal 
solution for dipping brass after treatment in a cyanide 
solution, since even in cases in which the surface 
of the metal is contaminated with cyanide solution 
containing copper ‘and zinc there is no danger (as 
there is when a dilute solution of mineral acid is 
used) of precipitating films of basic salts which are 
only slowly soluble in the dipping acid. The principal 
disadvantage of the citric acid solution is its tendency 
to form mould growths. 

In the case of both the potassium cyanide and the 
citric acid solutions operated at room temperature, 
current densities of up to 45 amperes per square foot 
can be used without film formation occurring on the 
brass in the minimum time for which the treatment 
must be continued in order to secure highly-adherent 
deposits. It is preferable, however, to employ a low 
current density of the order of 5 amperes to 10 amperes 
per square foot in order to avoid the risk of film 
formation on prominent parts of the cathode. Most 
of the data given below were obtained using the citric 
acid solution only. 

It has been found that the amount of metal which 
must be removed in order to secure strongly-adherent 


q| nickel deposits varies with the condition of the brass. 
The results of 


rogressive etching on the adhesion to 
meried brass already been given in Table II, 
In the case of good quality 70:30 or 60:40 brass 
in the cold-rolled condition, fairly strongly or strongly- 


surfaces by an anodic treatment of the degreased 


uniform attack on the brass, so that comparatively 
brief periods of etching do not noticeably alter the 
appearanee of a polished surface. By this means it 
would appear that strongly-adherent deposits without 
detriment to the polished conditions of the surface 
can be secured. 








SELF-INDICATING UNIVERSAL 
_TESTING MACHINE. 


A TEsTING machine with a number of unusual 
features has recently been installed in the City of 
Birmingham Technical College, by Messrs. W. and T. 
Avery, Limited, Soho Foundry, Birmingham, with 
the co-operation of Mr. W. R. Barclay, Chairman of 
the College Advisory Committee, and Dr. Stirling 
Anderson, the Principal of the College. The machine, 
which is illustrated in Figs. 1 to 4, on page 54, is 
of 60,000-lb. capacity. Dials are provided on both 
the front and back for registering the load, and any 
of the usual tests can be carried out by a single operator. 
The front dial is shown in Fig. 1, and it will be seen 
that two scales are provided, the major scale reading 
up to 60,000 Ib. in 100-lb. divisions, and the minor 
scale up to 24,000 lb. in 50-lb. divisions. The latter 
scale is employed for light specimens, and is brought 
into use by turning a small handle on the cabinet 
below the dial to alter the leverage ratio. The major 
scale is 18 in. in diameter, and the chart is of the 
shadowless type, being relieved to receive the indicating 
pointer, thus eliminating parallax. The rear dial is 
shown in Fig. 2, and it will be noticed that the two 
scales are also engraved on this dial. The machine is 
provided with a maximum load indicator, which will 
be referred to later. 

It will be seen from Fig. 3 that the machine consists 
of three main parts, the straining unit, the load indi- 
cator cabinet, and the control panel. The cylinders 
in the straining unit are single-acting, and as will be 
seen from the figure, are mounted side by side upon a 
separate base plate. The cylinders and rams are 
ground to fine limits, and operate without packing 
with no appreciable friction or leakage. Wiper 
housings are fitted at the top of each cylinder to pre- 
vent grit or dirt reaching the rams. The cylinders 
are bridged at the top by the lower grip holder, for 
tensile tests, forming a rigid unit with the base. The 
upper grip holder is embodied in the beam secured to 
the top of each ram. The central portion of the beam 
is used for tests, the test-piece being 
located between a suitable platen on the beam and a 
second platen secured to the underside of the cross- 
head at the top of the machine. For bending tests, 
the test piece is mounted on adjustable supports at 
the two ends of the beam, and a presser foot is mounted 
on the underside of the crosshead. The two front 
rods carrying the crosshead are graduated throughout 
their length to provide means for measuring the defor- 
mation of the specimens. The machine is designed 
to accommodate round tensile specimens up to | in. 
in diameter, or flat specimens up to 3 in. wide. The 
minimum distance between the grip holders is 34 in., 
and the maximum distance 24 % the stroke of the 
rams being 20 in. Recoil plates are provided imme- 
diately behind the wedges in both the upper and lower 
grip holders. The latter are steel castings, and are 
provided with machined recesses to receive guide 
tongues on the grips. As shown in Fig. 3, hand wheels 
are provided on the front of the machine for controlling 
the grips. These wheels are keyed to shafts on the 
ends of which are pinions which can be put into engage- 
ment with racks on the backs of the wedge grips. The 
grips can thus ve raised or lowered, causing them to 
open or close as they slide up or down the inclined 
guide recesses in the holders. Hardened steel platens, 
8-in. square, are provided for compression tests, and 
2-in., 4-in. and 6-in. circles are inscribed on them to 
assist in locating the specimens. The maximum length 
for a compression specimen is 21 in. The supports 
for transverse testing are provided with rollers to 
receive specimens up to 8 in. in width, and are adjust- 
able for spans between 12 in. and 48 in. For bending 
tests on short pieces, additional rollers are provided 





sequently be dipped, involves the risk of causing a| material equivalent to the passage of 150 coulombs 
non-adherent deposit. Thus, when a solution con- | Pet square foot (i.e., 15 seconds at 10 amperes per square 
taining 50 gm. sodium carbonate and 50 gm. sodium | foot). Very strongly-adherent deposits were pro- 
hydroxide per litre was used, films were formed over duced by such a treatment in the case of buffed annealed 
the whole surface of a polished brass anode in five | brass. The results obtained confirm the conclusion 
seconds at 100 amperes per square foot, and in 20| previously stated that the embrittlement which occurs 
seconds at 50 amperes per square foot. It would | the brass during nickel deposition is chiefly confined 
therefore appear necessary to resort to an etching | t© @ very thin surface skin of flowed metal produced 
procedure if highly adherent nickel deposits are to be| by buffing, and that if this skin is removed by etching, 
ensured. J the degree of apparent adhesion is considerably in- 
Established Methods.—The methods that are known | cteased. In the case of buffed specimens of certain 
whereby high adhesion of electro-deposited nickel to | special brasses containing iron, lead, aluminium and 
brass can be secured usually consist in immersion | Phosphorus, treatment in the citric acid solution equi- 
of the degreased metal in a solution of nitric acid | Valent to the passage of 150 coulombs per square foot 
(generally containing 30 per cent. or more of nitric | Tesulted in strongly-adherent deposits. we 
acid by volume) or in mixtures of nitric acid and; The anodic method of etching in the citric acid or 
sulphuric acid (e.g., bright dip) for a sufficient period ' potassium cyanide solution appears to result in a 





which can be adjusted to a minimum span of 6 in. 
| A graduated silveroid scale is mounted on the front of 
| the beam casting to facilitate adjustment of the sup- 
| ports. Special tools can be provided for carrying out 
shear tests between the compression platens. 

| The pressure necessary for applying the load is 
| provided by a motor-driven reciprocating ram pump 
located in the base of the control panel. The pump 
has three rams and positive automatically-seated valves. 
The main pump shaft is carried in a rigid cast-iron 
housing bored to receive the main bearings and end 
| cover, and machined to carry the pump body. The 
housing is oil-tight, a retaining seal being provided on 
the shaft. The pump body consists of a forged-steel 
block with phosphor-bronze liners for the rams. The 
latter are of steel, and are casehardened, ground, and 
lapped to a close sliding fit in the liners, no packings 
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being used \ cast-iron suction casing is bolted to 
the top of the pump body, end the whole pump is 


inverted, the rams being above the shaft and the valves | 
The pump is direct coupled to a/| 


the rams. 
constant speed motor running at 750 r.p.m., and has 
a delivery sufficient to give a maximum motion of 4 in. 
per minute to the main rams on the straining unit. 
The supply is controlled by valves arranged at the sides 
of the load indicator cabinet, and shown in Fig. 3. The 
delivery from the pump is taken to a connection on the 
duplex control valve on the right of the cabinet, and 
the supply to the ram cylinders is regulated by this 
valve, as required, the surplus oil being by-passed back 
to the suction tank. To prevent pulsations from the 
pump reaching the cylinders, a momentum valve is 


above 

















3. Fie. 4. 


incorporated in the pipe line. The valve on the left- | cam plate, which can be seen in Fig. 4, to make them 
hand side of the indicator cabinet controls the exhaust | inoperative, while the valve remaining in service is 
from the ram cylinders. The maximum speed of the | brought under the control of a solenoid. The latter is 
rams on the return stroke is 3 ft. per minute. mounted on the control panel, as shown in Fig. 4, 

Turning now to the weighing mechanism, this is | and so long as it is energised the valve is depressed and 
operated by a ram in a small cylinder housed in the|the pump delivery suspended. High and low limit 
load indicator cabinet, to which pressure is supplied | contacts for controlling the excitation of the solenoid 
simultaneously with the main rams. The connection | are mounted on the rear dial of the machine, as shown 
is made from the main cylinders by a separate pipe, so|in Fig. 2. The contacts are adjustable, and the weigh- 
that there is no possibility of pump pulsations affecting | ing pointer operates between them to maintain the load 
the weighing mechanism. The load on the specimen | within the required limits. When the contact on the 
is maintained or relieved by the left-hand control valve, | weighing pointer reaches the high limit, a circuit is 
and provision is made for automatic maintenance of | completed which operates a relay switch mounted at 
the load within small limits. For this purpose, two | the rear of the control panel. The controller solenoid 
of the suction valves can be depressed by means of a/|is then energised, and the pump delivery suspended 











Jury 8, 1932.) 


ENGINEERING. 


55 








until the weighing pointer falls to the lower limit. 
Another circuit is then completed which reverses the 
relay switch, the solenoid being then de-energised and 
delivery resumed. This action will continue for any 
reasonable period. As a precaution against damage 
to the dial mechanism through faulty manipulation, 
the weighing pointer is made flexible, and is therefore 
able to pass the limit contacts in either direction. The 
door covering the rear dial is interlocked with the 
electrical circuit, the whole of the mechanism being 
isolated when the door is opened. 

Signal lamps are provided at the top of the control 
panel, as shown in Fig. 4, to indicate the operation of 
the relay switch. If at the commencement of a test, 
the lamps indicate that the action is opposite to the one 
required, it is only necessary to press one of the two 
buttons below the lamps. Provision is also made to 
carry out automatic control tests by means of a spring- 
loaded valve. This valve, which is located on the 
indicator cabinet directly beneath the main control 
valve, is normally kept closed, but may be set to 
operate at a pressure corresponding to the desired load 
with a small limit of fluctuation. Besides the apparatus 
already referred to, the control panel carries the main 
isolating switch, the motor controls, and a plug con- 
nection for a flexible lead for use with an extensometer. 

The load indicator mechanism is of the cam resistant 
type, and is operated from the small ram by a system of 
levers. In order to reduce friction to a negligible 
amount, the ram is steadily rotated during a test in 
its phosphor-bronze liner. A dashpot and capillary 
valve are provided to ensure absence of shock to the 
indicator mechanism when a test piece breaks. It has 
been stated earlier that the machine is provided with 
a maximum load indicator. This consists of a sub- 
sidiary pointer, shown in Fig. 1, carried in frictionless 
bearings in a small housing secured to the front dial 
glass. The subsidiary pointer is carried round by the 
main pointer, and while the two are in contact, an 
electric current passes to a solenoid in the small housing. 
This solenoid holds off a friction pad from the subsidiary 
pointer, and as soon as the rever°e movement of the 
main pointer commences, the circuit is broken and the 
pad holds the subsidiary pointer in the maximum load 
position. It can be returned to zero by turning a knob 
on the outside of the glass. The central signal lamp 
on the control panel indicates that the circuit for the 
maximum pointer is energised. 

In conclusion, it may be mentioned that the dial 
housing is fitted with air-tight rubber gaskets and an 
oil seal, making it dust and moisture proof under all 
conditions of use. The weighing mechanism is also 
completely protected from dust. Provision is made to 
prevent the load being transmitted to the dial mecha- 
nism when required, a simple locking device, operated 
by an outside handle, being provided for this purpose. 
The specimen may be fully loaded within half a minute, 
or the load may be controlled within fine limits. It 
is a simple matter to set the control valve to maintain 
a given load while an extensometer reading is taken, 
or to obtain a steady return of the load-indicating 
pointer after the yield point of a tension specimen has 
been passed. The machine is calibrated by the 
deadweight method, before installation, and in addition 
to the model described, is made in various capacities 
between 10 and 100 tons. 








RE 5TRICTIONS ON FoREIGN ExcHANGE TRANSACTIONS. 
~The Department of Overseas Trade has recently 
issued @ memorandum giving a general survey of the 
various forms of foreign-exchange control known to 
the Department to be in operation abroad. The data 
furnished indicate the extent to which the control 
exercised in each country actually affects remittances 
for imported goods. British firms may obtain copies 
of the pamphlet on application to the Department, at 
35, Old Queen-street, London, S.W.1, quoting reference 
No. C. 3,921. 





British STANDARD SPECIFICATION FOR WIRELESS 
Vatves.—Prior to the Meeting of the International 
Electrotechnical Commission, held in September, 1927, 
there existed two slightly divergent sets of dimensions 
for wireless valve bases, those adopted in Great Britain 
on the one hand, and those taken up by the majority of 
Continental countries on the other. These two sets of 
dimensions were just sufficiently divergent to prevent 
complete interchangeability. At the meeting of the 
Commission above referred to, a compromise was 
suggested whereby complete interchangeability could 
be secured by making a slight alteration to both sets of 
dimensions hitherto in force. This compromise has been 
adopted by the British Standards Institution, with the 
agreement of the Radio Manufacturers’ Association and 
the Valve Manufacturers’ Association, and specification 
No. 448-1932, entitled, “‘The Dimensions of Radio 
Valves and Valve-Sockets "’ has been published. It is 
hoped that this publication will assist in promoting the 
evolution of a more satisfactory design of resilient socket, 
and will encourage the general adoption of resilient 
sockets for both four-pin and five-pin valves. Copies of 
the specification may be obtained from the Publications 
Department of the Institution, 28, Victoria-street, 
London, 8.W.1, price 2s. 2d. post free. 





A SELF-ADJUSTING VALVE TAPPET. 


THERE was a marked increase in the number of cars 
with overhead-valve engines soon after the war, and 
the opinion was held in some quarters that the entire 
elimination of the side valve for touring-car work was 
only a matter of time. By 1928, the numbers of touring 
cars on the English market fitted with side or overhead 
valves was about the same, and since that date, the 
side valve arranged has practically maintained its 
position. Its popularity on the cheaper cars, to which 
its use is practically confined, is due largely to its 
relatively quiet running, particularly after extended 
use, but it must be confessed that the average design 
is far from perfect in this respect. Unless the tappets 
are frequently adjusted, the valves are apt to give rise 
to a persistent and irritating clatter, and this adjust- 
ment is really beyond the ability of the average driver. 
In addition, if wear has taken place, no adjustment can 
render the valves quiet. 

Efforts have been made from time to time to reduce 
valve noise, and in ENGINEERING, vol. cxxxii, page 
646 (1931) we described the Daimler six-cylinder 
engine having cam profiles so designed that a wide 
tolerance could be allowed on the tappet adjust- 
ment while retaining a quiet running valve. This 
engine was of the overhead valve type with push rod 


Fig. 1, 
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operation, but the principle appears equally applicable 
to a side-by-side valve unit. The problem has been 
approached from a different angle by Messrs Self- 
adjusting Tappets, Limited, 198, Piccadilly, W.1, and | 
one of the advantages of their system is that it can be | 
applied to the great majority of existing side-by-side | 
valve engines with a minimum of trouble, and at a very | 
low cost. As-the name of the firm implies, the device 
takes the form of a self-adjusting tappet, which auto- 
matically takes up any clearance between the valve 
foot and the tappet head, but without danger of the 
valve being held off its seating in the closed position. | 
Drawings of a typical tappet are reproduced in the | 
annexed figures, from which it will be seen that the self- | 
adjusting head takes the place of the usual hand- | 
adjusted head on the tappet. To fit the device, it is 
only necessary to screw the hand-adjusted head out of 
the tappet, and to insert the self-adjusting head in its 
place. The latter head terminates at the bottom in a 
cone and plain shank as shown, the shank being of a 
diameter to slip into the tapped hole without screwing. 
In the design illustrated, the tappet head is made in 
three parts, consisting of the inner and outer portions 
of the body, and a knurled nut. The inner portion of 
the body consists of the cone and shank already referred | 
to, the former having a slotted pin at the top. The | 
outer portion consists of a mild steel sleeve, pressed | 
over the slotted pin, and with a thread cut on the | 
outside. The object of making the body in two parts | 
is to allow the inner portion to be readily changed to 
suit the size of the tapped hole and cone on different 
tappets. The nut is made from Vickers-Armstrong 
P.M.G. bronze, and is a precision fit on the thread. It 
is provided at the top with a mild-steel case-hardened 
face, which is spun in, and the nut is connected to the 





body by means of a helical spring, which is arranged 
so as to tend to screw it off. A vent hole is provided 
through the side of the nut to prevent any possibility 
of an oil cushion. 

When assembling, the nut is screwed down and locked 
on the centre by hand, and if necessary, the length of 
the valve stem is then reduced to give about the usual 
clearance, or if the valves are short, shims are inserted 
under the nut to give the same clearance. When the 
valve and tappet are in place, the nut is released by 
hand, and the spring then revolves it until it makes 
contact with the valve foot. This contact is then 
maintained under all subsequent running conditions. 
There is a tendency for vibration to screw the nut on, 
and while this action is opposed by the spring, it 
enables the nut automatically to adjust itself to the 
increase in the length of the valve stem as the valve 
heats up. In effect, as the spring is of only sufficient 
strength to turn the nut gently, the nut practically 
floats, but the wedge action of the thread completely 
prevents the valve spring forcing the nut down the 
body in any circumstances. Valve bounce has been 
shown to have no detrimental effect on the tappet 
setting, probably due to the fact that the inertia of the 
nut is sufficient to prevent turning in the exceedingly 
short period in which the bounce takes place. While, 
| at first sight, the device might appear to be open to 

certain objections, such as failure of the nut to main- 
tain contact with the valve foot, jambing, and rapid 
wear, these objections appear in practice to be largely 
imaginary. At a recent demonstration on an Austin 12, 
at which we were present, the complete absence of 
| tappet noise under all running conditions offered 
| convincing proof that the tappets were maintaining 
contact, the silence in operation being really remarkable. 
| As regards wear, we understand that one set of tappets 
| has been in use for over 20,000 miles, and is still in 
| Service. It is evident that when fitted to an existing 
engine, there will be a slight alteration in the valve 
| timing, but in most cases, this has been found to be 
advantageous, as it tends to easier starting and increased 
power. In general, the fuel consumption is also reduced, 
though in one or two cases a slightly increased con- 
sumption has been recorded. To obtain the best results 
possible from the device, it should obviously be stan- 
dardised by the engine makers, but the results obtained 
| by an adaptation certainly appear amply to justify 
| the small expense involved. The only type of side-by- 
| side engine to which the tappet is not applicable is that 
with an off-set valve, as with this arrangement, jambing 
is liable to occur. 











TECHNOLOGY. 


Tue 145th ordinary general meeting of the Society 
of Glass Technology was held in Sheffield on Wednes- 
| day, June 15, 1932, the president, Edward Meigh, Esq., 
|M.B.E., M.Sc., being in the chair. Three papers were 
| presented. The first, entitled ‘“‘ A Study of the Volatili- 
|sation of Glass: the Behaviour of the Soda-Silica 
| Glasses,” by E. Preston, B.Sc., and Professor W. E. 8. 
| Turner, stated that seven pure glasses of the system 
| Na,0-SiO, had been selected for study in continuing 
| the work on volatilisation which had been in progress 
| for some time in the Department of Glass Technology, 
| Sheffield. The glasses were melted in platinum. From 
| a study of the rates of volatilisation of alkali from these 
| glasses the conclusion was reached that there was a 
continued well-defined existence of the two compounds 
Na,O-SiO, and Na,0-2Si0, at a temperature of 
1,400 deg., approximately 530 deg. above the melting 
point (874 deg.) of the disilicate. Also, it seemed a 
possible inference that in commercial soda-lime-silica 
glasses in the molten state the sodium was present 
mainly as the disilicate. It was again shown that 
under precisely similar conditions the loss by volatili- 
sation, for any glass, was proportional to the surface 
area of molten glass ex All losses were corrected 
for loss of platinum. The non-volatility of lime and 
silica, at least up to 1,400 deg., was confirmed. The 
influences of time and temperature were investigated. 
The experimental results fitted closely the equation 
derived by theoretical considerations of the experi- 
mental conditions for the effect of time upon the 
progress of volatilisation. The relationship between 
loss by volatilisation and temperature was found to be 
of the usual vapour-pressure form. The actual values 
of the vapour pressures of the volatilising alkali had been 
determined for some of the glasses, and again, as in 
the case of the lead-alkali-silica glass, the initial rates 
of loss were found to be directly proportional to the 
vapour pressures. 

The second paper, a communication from the 
laboratories of the Hazel-Atlas Glass Company, 
Washington, Pa., U.S.A., was entitled ‘ Statistical 
Methods for the Routine Testing of Bottles,’’ by F. C. 
Flint, B.S., and A. K. Lyle. In it the authors divided 
the testing of bottles into three classifications : research 
tests, dead-line tests, and quality tests; and in order 
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to demonstrate the value of statistical treatment in 
the interpretation of results, several sets of data, with 
their statistical analysis, were given. The necessity 
of perfect control of the actual method of testing and 
of reliable workmanship, so as to give experimental 
accuracy, was stressed, since the aim of the examination 
was to find the cause of the variability in the glass 
itself. The first set of results examined consisted of | 
impact breakage values obtained by the use of a} 
5-o2z. steel ball, dropped on to four sets of bottles. | 
Judging from a simple inspection of the results, nothing | 
could truly be concluded. 

The number of tests made, the arithmetic mean, | 
the standard deviation, the “ effective average” (or 
the difference between the mean and the standard 
deviation), the standard deviation of the mean, and | 
the standard deviation of the difference between two 
means were also explained and considered. Values | 
obtained from a study of the results from 25 bottles 
per set were not sufficiently conclusive; hence, the 
number of bottles was increased to 100 per set, and the 
statistical analysis repeated on these figures. It was 
found then that differences in the strengths of the sets 
of bottles could be definitely concluded. The data | 
obtained from an internal bursting-pressure test done | 
on sets of 25, and later on 100 bottles, were analysed | 
fully, it being shown that it was essential to test a | 
sufficient number of samples if definite judgment on | 
strength were to be made. Kesults from thermal shock | 
testa were also treated, and the value was indicated of | 
such statistical treatment in locating difficulties and 
variability in the ware. 

The third paper, entitled ** The Ageing of Glassware,” 
by J. B. Murgatroyd, B.A., was a communication from 
the laboratory of the British Hartford—Fairmont Syndi- | 
cate, Limited, Greenford. Mr. Murgatroyd referred | 
to the well-known changes in volume observed in glass | 
thermometers for some time after manufacture, and 
stated that he had found quite large differences in the | 
mechanical strength of bottles subjected to surface | 
treatments, such as attack by acids. In order to test | 
the effect of storage conditions, ware was stored in the | 
open, subjected to all weather changes, while other | 
samples were stored indoors in a warm, dry atmos- 
phere. Tests were then made on the bottles, the 
thermal endurance, bursting pressure, and the breaking | 
impact being measured. Tests were conducted after | 
storage times ranging from one to 120 days. It was 
concluded that no appreciable change in the strength 
of machine-made bottles occurred for at least one 
month after manufacture; very little change, if any 
occurred in the thermal endurance for three months, 
after manufacture. 


TRIPLE-SCREW CLYDE EXCURSION | 
STEAMER “DUCHESS OF) 
HAMILTON.” 
Stnce the Clyde remains the most important British | 

shipbuilding centre, it will be readily understood that | 

any vessel designed to attract excursion traffic on/| 
the river and its estuary, must reach a high standard | 
with regard to appearance, comfort and speed; it is 
also practically essential that she should have been 
built in a Clydeside yard. All these desiderata are 
fully met in the Duchess of Hamilton, which has just 
been completed in the Govan shipyard of Messrs. 

Harland and Wolff, Limited, for the Clyde service | 

of the London, Midland and Scottish Railway Company. 

The vessel, of which an excellent photograph is repro- 

duced on this page, is of the one-class type and has 

been built to comply with the latest rules and regulations | 
of the Board of Trade. Her principal dimensions are : | 
length overall, 271 ft.; length between perpendiculars, | 

260 ft.; moulded breadth, 32 ft.; moulded depth, | 

10 ft. 7 in.; and draught, 7 ft. 6 in. She is propelled 

by three screws, directly driven by steam turbines which 

are designed to give a speed of 20} knots, and among | 
other noteworthy features it may be mentioned that 
she is fitted with a bow rudder, in addition to a semi- 
balanced rudder aft, to facilitate manceuvring in 
narrow waters 

Accommodation for passengers is provided on four 
decks, two of which are enclos »d, one partially enclosed 
and the other, the shade deck, fully open. On the 
lower deck there are two tea rooms and a smoking 
room, the latter decorated after the style of an old 

English inn, while the main deck accommodation 

includes a large dining saloon and lounge. The dining 

saloon is at the after end, and is approached through 

a panelled vestibule; the aft tea room on the lower 

deck forms an auxiliary to the saloon. On the 

promenade deck there is ample seating accommodation 
in the open and also in an observation lounge, which 
is fitted with individual seats. The main staircase, 
located just abaft amidships, has wrought-iron 
balustrading with mahogany strings and newels, and 
all other passenger staircases are of similar design. 

Generally, it may be stated that throughout the 

accommodation modern ideas of have been 


design 


| respectively. 
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incorporated, and only the most permanent materials 
have been employed in producing the desired effects. 

As already stated, the vessel is propelled by three 
screws, each directly driven by a separate turbine. 
Steam is supplied by a double-ended cylindrical boiler 
burning coal under forced draught on the enclosed 
stokehold principle. The high-pressure turbine is 
directly coupled to the central] propeller shaft, and this 
turbine exhausts into two separate low-pressure turbines 
which drive the port and starboard wing propellers, 
The low-pressure turbines each exhaust 
into a separate condenser of the regenerative type, and 
the condensate is heated by the auxiliary exhaust 
before being returned to the boiler. For manceuvring 
purposes, an astern turbine is incorporated in each 
low-pressure turbine casing, the two developing about 
60 per cent. of the ahead power. 

The trials were run on the 23rd ultimo and the vessel 
was then handed over to the owners. She will be 
put into service early this month, replacing the Juno, 
which has now been broken up. During the construc- 
tion, the vessel was under the supervision of the owners’ 
Chief Marine Superintendent, Capt. J. W. Harris, 
R.N.R., and his engineer colleague, Mr. A. T. Cotton. 


CATALOGUES. 


Saws.—Messrs. Fry's (London), Limited, 24, King- 


| . . 
| street, Minories, London, E.1, have sent us dimensioned 


price lists of saw blades for hand and machine use, 


including ring saws. 

Control of Street Lights—A pamphlet explaining their 
switchgear for the centralised control of electric lamps in 
street lighting has been issued by Messra. Brookhirst 
Switchgear, Limited, Chester. 

Electric Motor Starter——A descriptive leaf catalogue 
of the Ellison Bantam star-delta starters for squirrel- 

° : ; 
motors is to hand from Messrs. George Ellison, 


cage 
Limited, Perry Bar, Birmingham 

Pyrometers.—Messrs. Foster Instrument Company, 
Letchworth, Herts, have issued a new catalogue of 


| pyrometers, explaining a very extensive range of instru- 


ments and giving some excellent notes on general theory 
and practice. 

Fire-ricks.-We have received a catalogue of fire- 
bricks and gas retorts made by Messrs. The Glenboig 
Union Fireclay Company, Limited, 48, West Regent- 
street, Glasgow It contains useful technical information 
and analyses 

Electric Heaters.—Leaf catalogues of electric water 
heaters of 14 to 60 gallons capacity, wire-wound heating 
elements for room fires, and a radiant heater for chicken 
brooders are to hand from Messrs. Ferranti, Limited, 
Hollinwood, Lancs 











-An illustrated and priced list of air 
Patents, 
Limited, 92, Tottenham Court-road, London, W.1, 
covering a range of sizes suitable for the motor trade and 
paint-spraying outfits. 

Agricultural Machinery.—Several catalogues of farming 
machinery are to hand from Messrs. Blackstone and 
Company, Limited, Stamford, showing a variety of hay- 
harvesting machines, corn-grinding mills, root cutters, 
portable elevators, &c. 

Disconnecting Boxes.—A folder illustrating three-way 
and four-way link disconnecting boxes for electric cables 
for 660-volt circuits is to hand from Messrs. W. T. 
Henley’s Telegraph Works Company, Limited, Holborn- 
viaduct, London, E.C.1. 

Engineers’ Tools.—The sixth section of the catalogue 
of small tools issued by Messrs. The English Steel Cor- 
poration, Limited, Openshaw, Manchester, is devoted to 
screwing tools, showing a wide range of taps, dies, 
chasers, holders, &c., for use by hand and machine. A 
set of standard-dimension tables is included. 


Electric Motor Control_—Messrs. Igranic Electric 
Company, Limited, 149, Queen Victoria-street, London, 
E.C.4, have issued new leaf catalogues dealing with 
a universal panel for automatic control of printing presses 
and machine tools, automatic Preset controls and self- 
acting starters, for polyphaze slip-ring motors. A series 
of leaf indexes to their general;catalogue has also been 
issued. 


Air Compressors. 
compressors is to hand from Messrs. B.E.N. 


Storage Batteries —A further catalogue received from 
Messrs. The D.P. Battery Company, Limited, Bakewell, 
Derbyshire, illustrates the large number and growing 
variety of road and rail vehicles, and also mining, 
tunnelling, and warehouse vehicles operated by storage 
batteries. The firm has also issued a circular explaining 
their Kathanode batteries for operating sound equipment 
in cinemas. 

Electrical Machinery—Catalogues showing an exten- 
sive range of electric motors, generators, rotary con- 
verters, motor generators, industrial pumps, mine- 
sinking and borehole pumps, oil circuit-breakers, kiosk 
substations, current transformers, &c., are to hand from 
Messrs. The Harland Engineering Company, Limited, 
72, Victoria-street, London, 8S.W.1. All these catalogues 
are well illustrated and contain suitable explanatory 
matter. 

Oil Engines.—A number of new and revised catalogues 
received from Messrs. Tangyes, Limited, Birmingham, 
deal with the following machinery: low-compression, 
heavy-oil, cold-starting, single engines in seven sizes 
ranging from 45 h.p. to 116 h.p., and coupled engines of 
twice these powers, both of the horizontal type; a new 
type of horizontal heavy-oil engine developing 28, 34, 
42, and 50 h.p. ; vertical oil engines of 8, 16, and 32 h.p. ; 
air-compressor sets with electric motors of 1 h.p. or 2 h.p. ; 
vertical three-ram pumps for heads up to 300 ft.; and 
a screw jack for public-service vehicles made to official 
requirements, to lift 4 tons. In all cases descriptions of 

| the principal parts and full specifications are given. 
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EXHIBITS AT THE ROYAL AGRICULTURAL SHOW, SOUTHAMPTON. 


(For Description, see Page 57.) 
Fig. 3. T 
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Fries. 30 Tro 32. Harvester-THRESHER WitH 12-Fr. Cut; Messrs. CLAYTON AND SHUTTLEWORTH, LIMITED. 
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EXHIBITS AT THE ROYAL AGRICULTURAL SHOW, SOUTHAMPTON. 


(For Description, see Page 57.) 
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Fies. 34 anp 35. Priantina Macutne; Messrs. TRANSPLANTERS (HoLptIna Company), LIMITED. 
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cylinder engine with two flywheels and a driving 
pulley all of which are carried on the casting forming 
| the crank-case. This casting is hinged to the base- 
plate which itself forms only a foundation and 
oilsump. The main bearings, crankshaft, connect- 
ing-rod big-end, eccentric, &c., are in consequence 
all accessible when the top casing is swung into the 
horizontal position, and the m can be with- 
drawn. It is claimed that this is the first Diesel- 
type engine embodying this form of construction. 
The air inlet and exhaust valves are opposed and 
are horizontal. The air inlet is seen in the figure 
at the left of the cylinder head, with the starting 
compression lever above it. The engine is started 
from cold by a removable handle on the crankshaft, 
a hand-priming lever being provided on the fuel 
pump. The pump is situated on the outside of 
the casing as shown, and delivers the fuel through 
a strainer to a self-cleaning needle type atomiser on 
top of the cylinder. A governor is fitted. 

The valves are operated by a single rod actuated 
by an eccentric, the operating levers being 
in a manner somewhat resembling a double toggle 
joint inside the rectangular casing surrounding the 


THE ROYAL AGRICULTURAL SHOW 
AT SOUTHAMPTON. 
(Concluded from page 33.) 


BEFORE continuing our account of some of the 
exhibits at the Royal Agricultural Show at 
Southampton which closed on Saturday, July 9, 
it may be said that, although figures regarding 
attendance such as we have previously published 
are not yet to hand, it would appear that the 
number of visitors has been somewhat disappointing. 
We do not agree with the opinion expressed in some 
quarters that difficulty of access to the Show was 
a damaging factor, the site seemed to be well chosen 
and agreeable, while the transport facilities afforded 
to exhibitors by the railway companies were very 
complete. The Society is to be complimented on 
the general organisation. As far as could be judged, 
there appeared to be no cause for complaint in any 
direction, and in certain of them there was marked 
improvement on the arrangements of previous 
shows. 

The casual visitor inspecting that ancient agri- 
cultural implement, the harrow, is apt to assume that 























Fie. 24. 


no improvement worth considering can be made in it. | 
The renewable tine, heavy flexible harrow exhibited 
by Mr. William Aitkenhead, Brierdale Works, 
Failsworth, shows, however, a distinct advance. It is 
designed for use on rough and matted pastures and | 
for heavy arable work, and is illustrated in Fig. | 
24, annexed. The figure shows a 6 ft. by 7 ft. | 
three-horse harrow, and, as will be seen, the tines | 
are double-ended, one end being formed with a knife 
edge for ripping up the mat in old pastures, and the 
other with a chisel point for tearing out moss, 
dead grass, &c., or for arable work. They are held 
in clamps of semi-steel, fastened together by a bolt 
which grips both the hooked end of the connecting 
link and the tine. The gripping surfaces are inclined 
and so arranged that the working strain on the tines 
is taken up on them so that there is no tendency for 
the nuts to slacken in work, while any inequalities 
in the links are compensated for. The several parts 
are interchangeable, and a spanner only is required 
to effect replacement. The tines can be quickly 
removed for sharpening. An alternative design is 
shown in Figs. 25 and 26, in which the whole con- 
struction is of steel. In this case the inclined 
surfaces are formed on the bolts between the hooked 
ends of the links. The links are made of heat- 
treated spring steel. The harrow may be either 
pulled straight, as shown in Fig. 24, when the teeth 
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Fries. 24 To 26. RENEWABLE TINE FLEXIBLE 
Harrow ; Messrs. WILLIAM AITKENHEAD. 


cylinder head. This is provided with portable 
covers, by removing which the valves and gear are 
exposed and rendered accessible, so that the former 
can be removed without lifting the cylinder head 
or breaking either the water or cylinder gasket 
joints. The combustion chamber is shaped so as 
to take full advantage of the air and fuel inlets 
being at right angles. The exhaust, when the 
engine was in operation at the Show, was quite 
clean, and there was no knock. The engine started 
up with promptitude from cold. The water cool- 
ing system was provided by a tank with gravity 
work in succession and an effective cut is made for | feed. There is no lubricating pump. The sump 
the application of fertilisers, &c., without any detri-|is kept filled to a high level, and the oil is 
mental turning over of the turf, or it may be pulled | splashed into various channels and troughs from 
askew, when the teeth act evenly over the whole | which it gravitates to the several bearings. The 
surface, being used thus on rough pasture and for | fuel consumption is stated to be less than half a 
arable work. The harrow has been awarded the | pint per brake horse-power per hour, and the engine 
Society’s Silver Medal. | runs on Diesel oils costing from 4d. to 6d. per 

Several new machines, such as swath turners,| gallon. The normal speed at full load is 600 r.p.m. 
&c., were included in the comprehensive display | An appliance for clearing land of growing trees 
on the stand of Messrs. Bamfords, Limited, | and stumps by manual labour was shown by Messrs. 
Uttoxeter, but the item, perhaps, of most general | Trewhella Brothers, Proprietary, Limited, Hands- 
interest was the new 6-brake horse-power vertical worth. Though this has been in use for this purpose 
Diesel engine illustrated in Fig. 27, on this page.'for some years, we understand that it has more 
This engine has been awarded the Society’s Silver | recently been recognised as a useful implement 
Medal, and is notable for its simplicity. It is a single- | for more strictly engineering work in which a direct 





heavy pull is required in circumstances where a 
long lift power-operated winch is inadmissible. The 
appliance is known as a monkey winch and, as will 
be seen from Fig. 28, in which it is shown being 
used for its primary purpose, consists of a rope 
barrel mounted in a frame and provided with two 
small transport wheels. The barrel is grooved and 
is formed integrally with a large rachet wheel having 
also an arrangement of teeth on its inner periphery. 
By using a long racket lever on the axle of the barrel, 
the rope can be wound up fairly rapidly, the inner 
periphery being used, but for exerting the maximum 
pull of 20 tons, the lever is used on a subsidiary 
shaft as shown in the figure. This actuates pawls 
working on the outer periphery of the drum, im- 
proved leverage being obtained. A device on the 
gear effects reversal of the drum when a load has 
to be lowered or the strain taken off a pull. When 
the stress of the weight is relieved, the rope can be 
pulled off the barrel as the pawls are automatically 
released. A light brake prevents the barrel 
spinning. 

The novel form of hay sweep illustrated in 
Fig. 28, page 58, was shown by Messrs. Hosier 
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Fie. 27. 6-B.H.P. Dreszen ENGINE; 
Mzssrs. Bamrorps, LIMITED. 


Open Air Pure Milker Ltd., Wexcombe, Marlborough, 
and attracted a considerable amount of attention 
from its simplicity and lightness. It is designed 
for use with an ordinary motor car, to the front of 
which it is attached, and is pushed along through 
the crop lying on the ground, which it picks up and 
conveys to the stacking elevator. The points of the 
sweep are unsymmetrical, which feature enables it 
to be used with one face downwards for gathering 
cut barley or oats, or reversed, so that. the points 
are closer to the ground, for sweeping up hay or 
grass for silage. The sweep is 10 ft. wide and has 
11 tines. It is claimed that it will carry as much 
hay in one day as three ordinary horse sweeps, and 
more than an ordinary tractor sweep. It can, of 
course, be used with a tractor, but it is pointed out 
that at the present time old high-power cars, with 
good engines, but discarded for reasons of appear- 
ance, &c., may be purchased for a few pounds, 
and that such cars, if used as agricultural ma- 
chines and not on road work, are not liable 
to tax. 

An unwillingness to modify a machine which has 
proved successful in order to increase its efficiency 
still further, is a charge which, in the past, has been 
levelled at the British manufacturer, not altogether 
without justification. It is encouraging to note, 
however, that this attitude is rapidly dying out. 
A good example of progress was shown. by Messrs. 
| Gayton and Shuttleworth, Limited, Lincoln and 
| Gainsborough, in a new design of combined harvest- 
| ing and threshing machine which, while preserving 
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Fig. 28. 


all the good points of the firm’s previous machine, 
embodies definite improvements. The earlier design 
was fully illustrated and described in ENGINEERING, 
vol. exxxi, page 139 (1931), and a useful comparison 
may be made of the figures there reproduced with 
Figs. 30, 31 and 32, Plate III, which show the 
present design. The machine consists of the 
threshing portion which is carried on four wheels, 
and the reaping portion articulated with it at the 
inner end and carried on a large wheel at the outer 
end. The reaper or header, has a table 12 ft. long 
by 4 ft. wide, on to which the cut crop is laid by 
the large rotating reel prominent in Fig. 31. This 
unusual width permits crops having long straw or 
stems to be laid flat on the belt conveyor forming 
the top of the table, a feature of considerable value. 
The conveyor is continued into the enclosed sloping 
box seen at the right of the figure, and deposits 
the crop on a similar belt at right angles to it for 
conveyance to the main beating drum. 

The housing of the wide conveyor has necessitated 
a complete re-arrangement of the fore-part of the 
thresher. The engine supplying power is situated 
directly above the swivelling fore-carriage and 
displaces the elevating gear for the header which 
occupied this position in the former machine. 
The elevating gear is now arranged on a platform 
in the centre of the thresher and can be identified 
by the handwheel visible in Figs. 31 and 32. The 
other controls are grouped on this platform which 
is sufficiently elevated to enable a good view to 
be had all round the machine. This in itself is 
an advantage, while the engine, now mounted 
transversely, instead of longitudinally, is rendered 
more accessible and a long driving belt is possible. 
The whole machine is, of course, intended for 
towing either by horses or tractor, and, in spite 
of its apparently great working width can be very 
conveniently transported from field to field. This 
is accomplished by detaching the header and 
mounting it on a light two-wheeled carriage 
provided, the reel being moved back to the centre 
of the table and the outer supporting wheel being 
conveniently stowed. The carriage\is then coupled 
to the rear of the thresher and the resulting train 
is ready for transit. The thresher, by the folding 
up of the bagging platform and the removal of a 
couple of brackets, can be reduced to a minimum 
width of 9 ft. 9 in., while the header is 9 ft. 7 in. 
wide. The total length of the two parts thus coupled 
together is approximately 45 ft. 5 in., plus the 
drawbar, which projects about 3 ft. The extreme 
height of the thresher is 11 ft. 4 in., and of the 
header 8 ft. 4 in. The machine can be used as 
a plain stationary threshing machine if desired. 

The petrol-driven engine is similar to that fitted 
on the previous machine, and is a four-cylinder 
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Wisconsin engine. The 
drive to the main 
pulley is now, however, 
direct, through a twin- 
dise clutch, instead of 
being transmitted by spiral gears. The main 
pulley is connected by belt to the shaft carrying 
the main beating drum, from which shaft most 
of the other drives are taken by chains. The knives 
are driven through a shaft having universal joints, to 
allow for motion of the header, working a crank 
which gives the reciprocating motion to the cutting 
blades. The header axle is also connected by a 
universal joint to the thresher. The table is 
carried on this axle by a link system which may be 
compared to the Watt parallel motion of the old 
beam engine, the result of this method of con- 
nection being that the table is kept practically hori- 


zontal in all positions between its highest and lowest | 


cutting levels, these being determined, to suit the 
crop, by the control handwheel. The universal 
joints ensure flexibility when going over uneven 
ground and permit complete reaping. The 
weight of the table is balanced by a cantilever 
counterpoise, as shown in Fig. 32, in which figure 
the chain drive to the reel may also be made out. 
The speed of the reel may be varied by a change 
of sprockets. 

The internal arrangement of the thresher is shown 
in Fig. 30. It can only be very generally described 
here, but it may be said that it, also, has been im- 
proved in the present design. The conveyor belt 
and a feeding drum run the grein under the beater, 
which has a normal speed of 1,100 r.p.m. The 
major part of the grain is separated under the beater 
and falls through the concave below it into the first 
dresser ; then, after passing through a riddle of the 
lipped type, of which three sizes are supplied, it falls 


80 


down to a collecting worm communicating with an | 


elevator. In passing over the riddle the chaff is 
separated out by the large blower shown, which can 
be driven at one of two speeds according to require- 
ments. The grain is carried up the elevator to the 
top of the machine and, after passing through the 
barley awner, passes over an adjustable riddle on 
which it meets a blast of air from the second dresser 
blower. This separates any chaff, &c., removed 
in the process of awning, and the grain falls on to a 
plain round hole riddle of one of the four appropriate 
sizes provided, and passes into the collecting worm 
seen near the bottom of the blower. The chute 


leading to this worm is perforated to ensure separa- | 


tion from the crop of small seed, sand, &c., which is 
removed by the smail collecting worm to the left 
of the grain-collecting worm. The tailings from the 
second dresser are collected by a worm and thence 


transferred, by a scraper-type elevator, to the drum | 


for re-threshing. The chute leading from tbe 
elevator to the drum is provided with a valve by 


which the return can be diverted when the crop | 


contains a large quantity of green undergrowth and 
weeds, which are then deposited outside the machine. 





Hay Sweep; Messrs. Hosier Oren Air PuRE 
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Any grain blown over with the tailings is sepa- 
rated by a riddle at the bottom of the elevator and 
falls down a chute into the first dresser grain trough, 
whence it passes through the cleansing part of the 
machine again. The tailings worm is seen at the 

\catemne left of the bottom dresser. The final 
| classification of the grain is effected by a double 
| adjustable screen, whence it is delivered through 
discharge orifices into sacks on the bagging platform, 
which is well out of any dust, &c. The chute 
| leading from the bagging platform to the ground, 
|is arranged so that, on meeting any obstruction in 
| the field it will lift up and then automatically right 
| itself. The straw leaving the drum is delivered on 
to four double crank shaker boxes of exceptional 
length and having two large drops which provide 
effective separation. The grain separated in the 
shaker boxes falls on to a reciprocating pan and 
eventually joins that passing to the first dresser. 
The threshed straw is delivered over the end of the 
shakers. 

Space does not permit of any account of the 
actual construction of the machine, but it may 
be mentioned that steel is used wherever possible, 
this being of high-tensile quality in the case of 
the framing and parts subjected to stress, in order 
to keep down weight. Ball bearings are fitted to 
all high-speed shafts. The fittings and finish are 
eminently practical. Automatic slipping clutches 
are provided in all mechanisms that are likely to 
jam by the intrusion of foreign bodies with the 
reaped crop, and the main conveyor has a con- 
trollable slipping clutch. The machine can be 
run very economically, as it is stated that, with 
four men and two gallons of petrol for the power unit, 
it will cut, thresh, grade and bag three acres of 
grain an hour. 

A new harvester-thresher was also shown by 
Messrs. International Harvester Company of Great 
Britain, Limited, 259, City-road, London, E.C.1. 
This machine has been designed to meet British 
conditions, and is manufactured in Canada. As 
shown in the illustration, Fig. 33, Plate IV, it differs 
somewhat from the actual example exhibited, in 
which, in order to demonstrate an alternative drive 
the engine had been removed and thedrive taken from 
a shaft on the towing tractor by means of shafting 
with universal joints. The fore-carriageshown jacked- 
up in the figure was supported on two small wheels. 
The header is 7 ft. long, with a platform 46 in. wide. 
It is fed by a reel supported at one end only, in a 
cantilever frame which is pivoted at the bottom on 
swinging links. The two levers seen at the right of 
the reel are coupled to the frame and links, 
respectively, and control the reel so that it may be 
altered relatively to the knives both in a horizontal 
and a vertical plane. The chain drive to the reel 
is, of course, not affected by the movement as it is 
|driven by sprockets at the end of the swinging 
arm. The platform may be tilted as required 
between 1} in. and 29 in., and the knives can be 
adjusted to make a cut 2} in. from the ground. 
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most tedious and costly 
agricultural — processes, | 
viz., the planting of seed- | 


lettuce, &c., as well as 


Nae C — RP AWAY - aie| sprouted potatoes and 
outa un ae other root crops, was 


planters (Holding Com- 
pany), Limited, 41, 


London, E.C.2. It is 
known as the planting 
machine, and is illus- 


35, Plate IV. The 
mechanism is decidedly 
ingenious and _ corre- 
spondingly difficult to 
describe without dia- 
Fies. 36 anp 37. Fasornge Revetment; SoutHampton Docks. grams. The machine is 
carried upon four wheels 
The control platform is situated in the centre of|and may be either tractor or horse-drawn. The 
the machine. two large wheels carry part of the weight and 
The engine, when a self-contained drive is | provide the drive to the mechanism, while the 
employed, is a 4-cylinder petrol engine, with radiator | pair of smaller ones which are inclined towards 
cooling, placed transversely on the frame, the|one another towards the bottom form a ridge 
power being transmitted to the threshing mechanism | and, by reason of their supporting the greater part | 
by belt. The crop is transferred from the header on | of the weight, consolidate the earth round the | 
to a feeder conveyor 23} in. wide, and, passing under | roots of the planted seedlings. The planting | 
a feed beater is threshed by a spiked beatercylinder| mechanism consists of a chain running over two | 
18 in. in diameter by 23} in. wide. The straw is then | sprockets, one of which is driven by a speed-change | 
passed under a cylinder beater, the grain falling | gear from the front axle. The chain is provided | 
through a concave on to the vibrating grain pan, | with a number of jointed arms, the upper part of | 
along which it travels until it reaches the chaffer| which carry fingers which grip the seedlings between | 
fingers which suspend the coarsest material while | rubber-covered projections. 
the grain is subjected to a current of air from a fan.| When engaged in the operation of planting, the | 
The cleaned grain passes through a shoe sieve and arms are straight and pass along a U-shaped channel 
falls down a chute to a worm, which transfers it to an| terminating in a coulter which forms the trench. 
elevator and to the grain tank. During this transit | These parts can be made out between the wheels in | 


Fic. 37. 


it is passed over a weed screen which removes small | Fig. 34. After depositing the plants, the arms, on | 


seeds, &c. The cylinder beater retards the straw as it | leaving the rear sprocket, are flexed at the joints, 
leaves the threshing cylinder and throws it down| and the part carrying the fingers is laid down on} 
upon the straw racks which are made in four sections | a horizontal table on the top of the machine. There | 
with combing pins in the risers. Any retained grain | are two of these tables, one on each side, over which | 
is shaken out and joins the main stream. The straw | | the fingers pass in alternate order, i.e., one arm | 
is discharged to the ground at the rear of the! bends to one side and the following one to the 
machine. |other. The tables are flanked by a number of| 

The tailings are removed by a worm and|shallow trays, in which the seedlings are laid by 
transferred by an elevator from which they fall | hand, being taken from boxes at either end of the 
on to a deflector, which distributes them evenly in| machine. The trays are carried on belts and move | 
front of the cylinder for re-threshing. The overall | | parallel to the arms and at the same speed. Seats | 
length of the machine from the drawbar end to the' are provided for four operators. The seedlings 
rear hood is 22 ft. 10 in. The width over the| are picked up automatically from the trays just 
bagging platform, and the torpedo divider at the| at the moment that the arms leave the front end | 
end of the platform is 17 ft. 8in. For transport the | of the table section, when another flexing action | 
bagging platform folds up, the reel is removed and | takes place, and the arms are restored to the straight 
the platform folded at a point about half-way along | position. As the projections on the finger-ends 
its length, when the width is reduced to about; are changed from the vertical to the horizontal 
10 ft. 10 in. The overall height is 9 ft. 3 in. | position during the straightening of the arms, the 
An ingenious machine which would appear likely | plants are held vertically as they are fed into the | 


to cheapen one of the | 


lings, such as cabbages, | 


shown by Messrs. Trans-., 


Moorfields, Moorgate, | 


trated in Figs. 34 and | 






Fie. 38. PortasLeE ELectric Farm Motor; Mgssks. British THomsoN- 
Houston Company, LIMITED. 


trench made by the coulter, and are, at the appro- 
| priate moment, released by the opening of the 
| fingers and the earth packed round them by the 
| rear wheels, 

The distance apart at which the seedlings are 
| Planted can be varied, within very wide limits, by 
the change gear, which alters the speed of the chain 
relative to the travelling speed of the machine. 
|The depth of planting is varied by raising or 
| lowering the front axle relative to the frame, which 
|necessarily alters the position of the coulter and 
the planting chain. When the ground is very 
|hard a thin knife-edged coulter is lowered from 
the draw frame, so as to break up the earth before 
the coulter makes the trench. The machine is 
shown in operation in Fig. 35, with two girls 
feeding the seedlings. The ridge containing the 
planted seedlings can be distinguished in the lower 
part of the figure. Experiments have shown that 
|a girl can put in 3,000 plants per hour without 
| fatigue. The full capacity of the machine, there- 
fore, with four operators is round about 12,000 
plants per hour. From an inspection of the machine 
at work, during which it was hauled by a Fordson 
tractor, it would appear that the actual planting 
is superior to hand dibbling. The Society’s Silver 
Medal has been awarded to this exhibit, 
| An unusual exhibit, which was awarded the 
Silver Medal for the Forestry Exhibition display, 
was a part section of the fascine revetment used in 
the construction of the temporary gravel embank- 
ment of the new Southampton Dock works. As 
this, though an old method of protecting banks 
| from wave erosion, is little known, we have thought 
the reproduction warranted, in Figs. 36 and 37, 
annexed, of some photographs showing the exhibit. 
|The lower part of the embankment is formed with 
a 4:1 slope and has no facework, but the upper 
part, from a height of 4} ft. above low water 
| ordinary spring tides, is at a slope of 2:1 and is 
| protected as shown. The total height of the 
protected part is about 33 ft. The fascines are made 
| of hazel and birch brushwood and are about 6 in. 
|in diameter, They are bound with stout galvanised 
wire. A mattress of fascines 12 ft. long is first 
laid at the toe of the 2:1 slope so as to tie it 
into the hearting, and the gravel is deposited on 
this and faced with fascines 6 ft. long, laid 
| longitudinally. Each of these fascines is pegged into 
|the embankment with stout forest pickets about 
3 ft. long, and is laid upon a bed of straw some 
| 3 in. thick in order to prevent the sand and small 
stones in the gravel being washed out through the 
interstices during storms. Every 3 ft. in height 
there are transverse 12 ft. fascines, pitched at 3 ft., 
the fascines being staggered in adjacent rows, T hese 
serve to tie the revetment to the bank. The full 
| height of the embankment was not, of course repro- 
duced in the exhibit, which otherwise showed the 
actual construction and was not a scale model. It 
lis stated that some of the revetment has been in 
use for about 2 years, and although during this time 
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it has been subjected to heavy storms it has suffered 
practically no damage. 

Although, in our opening comments, page 29 
ante, on the Royal Agricultural Show at Southamp- 
ton, we alluded to the probability of electricity as 
a source of being more in evidence at future 
shows, this does not mean that it was not inade- 
quately illustrated at the one now closed. On the 
contrary, not only did the stand of Messrs. The 
British Electrical Development Association, Inc., 
15, Savoy-street, London, W.2, demonstrate the 
uses of electrical appliances on the farm by exhibits 
from various makers, but other examples were also 
freely found on the stands of individual firms. 
Perhaps the most striking feature was the number of 
portable motor sets, of which there were several 
types, some on wheels, others on skids,. An example 
of the former is shown in Fig. 38, page 59, and was 
shown on the stand above referred to. It consists 
of a 5-h.p. squirrel-cage motor, with control gear 
suitable for the conditions of agricultural service, 
and having 40 ft. of cable with a plug connection, 
the whole being mounted on a wheelbarrow type 
of frame. The rotor is shown withdrawn in the 
figure to demonstrate the simplicity of construc- 
tion. The set was made by Messrs. British Thom- 
son-Houston Company, Limited, Rugby, which 
firm was also responsible for the motors and control 
gear of the following, viz., a cake-breaker made 
by Messrs. Harrison, McGregor and Company, of 
Leigh, Lancs., which had a 5-h.p. squirrel-cage 
motor running at 955 r.p.m.; a root cleaning 
machine, with a 3-h.p. motor, running at 1,425 
r.p.m., and provided with a 6:1 reducing gear; 
a@ neat pumping set made by Messrs. Boulton and 


Paul, Limited, Norwich, driven by a fractional |. 
horse-power motor ; and an egg-weighing and grading 


machine, driven by a }-h.p. split-phase, 1,425 r.p.m. 
motor. 

The latter machine was made by Messrs. Walter 
Frost and Company, Rochdale, and works on an 
interesting principle. It consists of a circular table 
provided at its periphery, for about three-quarters | 
of the way round, with a number of trays, each one 
higher than the other, like the steps of a spiral | 
staircase. At the unoccupied side of the table is 
an electric testing lamp, and at the centre is a 
vertical spindle carrying a number of radial arms. 
On the outer ends of the arms are hung balances | 
with a pan at one end and a fixed weight at the | 
other. An egg is placed in each pan when the 
operator has inspected it in front of the lamp, and, | 
as the arms are in constant rotation, the pans pass 
over the trays. The heaviest egg depresses the 
balance the most, and its pan strikes the first step 
and deposits the egg in the appropriate tray. 
Lighter eggs are deposited in the other trays by the | 
pan not being depressed so far, and so catching the | 
steps further round the table. 
of course, swing up out of the way of the steps. 
An electrically-driven poultry plucking and stubbing 
machine for preparing birds for the market was also 
shown. Another portable machine on this stand 
was a compact circular saw bench, with a self- 
contained motor, the whole being mounted on two 


road wheels, and provided with legs and handles | 


in barrow fashion. The machine was manufac- 
tured by Messrs. Stenner and Gunn, Limited, 
Tiverton, the motor being shunt-wound and of the 
protected type, made by Messrs. Higgs Motors, | 
Witton. It drives the saw by multiple V-belts, | 
which are tensioned by a screw-adjusted base plate 
under the motor. The equipment comprises a 
starter with no-volt and overload releases, double- 
pole main switch and fuses. The saw is provided 
with a canting fence and can be used for cross- 
cutting. 

Other applications of portable motors on this | 
stand are to a hay elevator, grinding mill, chaff- | 
cutters, &c., Electrically- -operated dairy-farming 
appliances include milking plant, coolers, and cool 
storing chambers, a separator, a churn, and an 
electrically-heated boiler to provide steam for 
pasteurising the milk and sterilising the dairy 
utensils. Steam can be raised in three minutes, 
and the heating current is cut off when the required 
pressure is reached, being switched on again auto- | 
matically when it falls. For poultry farming) 
methods were shown of the artificial lighting of | 





The empty pans, | 


hen houses, to prolong the egg-laying periods in the 
short hours of winter daylight, the duration of the 
periods being determined by an electric time switch. 
Electrically-heated incubators and brooders, with 
any desired temperature automatically maintained 
by thermostats, were exhibited. Other exhibits 
included forcing frames heated by insulated electric 
cable buried in the soil and a variety of pumps for 
raising water from wells and suitable for either 
general farm use or for house supply. Some of the 
pumps were automatically controlled by means of a 
float switch, so that the storage tank can be kept 
filled to a constant level. 

The self-lift tractor seed drill made by Messrs. 
L. R. Knapp and Company, Limited, Clanfield, 
Oxon., and described in Ene@rveerrne, vol. cxxx, 
page 751 (1930) was shown inits latest form, notably 
with draw bar gear permitting two machines to be 
drawn en échelon and therefore enabling 34 rows to 
be sown at once. The chief modification in design 
is that the two seed boxes at different levels, which 
are a cardinal feature of the machine, are now 
combined in one box internally divided with the 
bottoms of the halves at different levels so that the 
driver can still see the seed runner to all the coulters. 
Wooden wheels are now fitted, and a different type 
of marker, i.e., the device for indicating the area 
already gone over, is incorporated. There are some 
changes in the driving mechanism to the seed 
distributors and the machine generally has been 
stiffened up. Changes of this nature provide 
evidence that the British manufacturer of agricultural 
machinery is not slow to improve his products still 
further even though the original forms have operated 
satisfactorily. 

We have only attempted above to describe the 
newer exhibits at the show, but there were numerous 
displays which showed enterprise on the part of 
| exhibiting firms in extending their range of manu- 
| factures. As examples of such extension, may be 
|mentioned Messrs. The Pulsometer Engineering 
| Company, Limited, Reading, whose name is 

generally associated with pumpimg plant. This 
| firm showed, together with their well-known 
manufactures, two of their latest type of direct- 
expansion milk-cooling plants in operation. One 
| of these, driven by a 14-brake horse-power electric 
| motor, was arranged for cooling only, that is, the | 
milk, after flowing over refrigerating tubes was 
taken away. In the other machine, provision was 
| made for storing the milk after refrigeration in a 
‘cooled chamber of about 250 cub. ft. capacity. 
| This machine was operated by a petrol engine. | 
The cooling capacity of both machines was 40 gallons 
|of milk per hour, from 90 deg. F. to 40 deg. F. 
Messrs. Barford and Perkins, Limited, formerly of 
Peterborough and now of Rochester, in addition 
to showing numerous types of power-driven road 
and grass rollers, showed the Ethylor milk refriger- 
ator, having purchased the business of Messrs. 
| Wessex Refrigerating Plants, Limited, who formerly 
made it. The refrigerant is ethyl chloride, which 
is first compressed, then passed through a water- 
cooled condenser, and then released in the lower 
section of the milk cooler, in which it produces 
a low temperature on expansion. Other dairy 
| equipment included pasteurisers, boilers, sterilising 
| sets, bottle washers, receiving pans, &c. 

Such firms as Messrs. Ransomes, Sims and Jeffries, 
| Ipswich, Messrs. Harrison, McGregor and Company, 
| Limited, Leigh, Messrs. Massey Harris, Limited, 








| the town. The four large pumps are capable of 
raising 210,000 gallons of sea-water per minute 
against a head of 50 ft., and are driven by 1,200-h.p. 
electric motors. 








THE EFFECT OF JACKET AND VALVE 
TEMPERATURES ON KNOCK 
RATINGS OF MOTOR FUELS. 


By F. H. Garner, Ph.D., F.1.C., and 
E. M. Dopps, M.A. 
(Concluded from page 47.) 
EXPERIMENTAL Work. 

Comparison of Lead Tetraethyl and Benzol.—A 
series of experiments was made, using a fuel of poor 
anti-knock value as reference fuel. This fuel was 
straight-run, and had an octane number* of 50. 
Additions of definite proportions of benzol were made 
to this fuel, and the amount of lead tetraethyl 
required to be added to the reference fuel to give 
the same anti-knock value was then determined on 
each of the three engines. 

The results of these experiments are shown in 
Figs. 8 to 11. With engine A (solid valves) the 
Fig. 8 curves show that the lead tetraethyl-benzol 
equivalents are relatively little influenced by the 
variation of the temperature; the difference in 
results with jacket temperatures of 100 deg. and 
150 deg. C. is only slightly greater than the ex- 
perimental error. With engine B (liquid-cooled 
valves), the differences, shown in Fig. 9, are much 
more marked. At 50 deg C., a mixture of 75 parts 
benzol and 100 parts gasoline required about one- 
third as much lead again in the standard gasoline 
to give a fuel of equal anti-knock value, than did a 
similarly proportioned benzol/gasoline blend under 
the same conditions in engine A. With engine C 
(air cooled), Fig. 10, the amount of lead tetraethyl 
required to equal a benzol mixture in anti-knock 
value was, in general, less than that of either of the 
other two engines. A comparison of the lead-benzol 
curve is given in Fig. 11 for the three engines at 
100 deg. C., and it will be noted that the relation 
between benzol and lead tetraethyl is approximately 
linear, the equivalents being expressed by the 
relationship that the addition of 10 per cent. benzol 
| is equal to 0-50 c.c. of lead tetraethyl per imperial 
gallon. With the more efficiently cooled engines 
A and B, it is found that more lead tetraethyl is 
required at the higher concentrations of benzol. 

It is seen that, in every case, with higher cylinder- 
head temperatures, lead becomes relatively more 
effective as an anti-knock agent. This is shown 
to a remarkable extent with the air-cooled engine 
(Fig. 10), where very high temperatures were 
obtained. 

It is interesting to compare the curves in Fig. 10, 
and it will be seen that between 50 deg. and 100 deg. 
C. jacket temperature, there is a marked improve- 
ment in the relative anti-knock value of lead tetra- 
ethyl as compared with benzol. This improvement 
continues at higher temperatures, but is much 
less marked over the range 100 deg. to 150 deg. C. 
At still higher temperatures, however (300 deg. to 
400 deg. C.), the relative improvement in anti- 
knock value again occurs to a very marked extent. 
It should be noted that, at 50 deg. C., the curve 
obtained on the engine with liquid-cooled valves 
diverges widely from those for the other two 
engines, and under the experimental conditions of 
low jacket temperature and almost ideally uniform 





| Trafford Park, showed thoroughly representative 
examples of modern agricultural machines and im- 
| plements, while the stands of Messrs. iachstons | 
| and Company, Limited, Stamford, Messrs, R. A. 
Lister and Company, Limited, Dursley, and Messrs 

J. and H. McLaren Limited, Leeds, de monstrated 
| how well the farming industry is catered for in the 
| way of internal-combustion engines. In conclusion, 
reference may be made to an exhibit of unusual 
appearance and interest on the stand of Messrs. 
Gwynnes Pumps, Limited, Hammersmith. This 
was one of four 54-in. centrifugal vertical spindle 
pumps, which the firm are making, together with 
some smaller pumps, for the triple purpose of 
de-watering the new graving docks at Southampton, 
of maintaining the level of water in the wet basin 
when the tide is falling, and of dealing with the 
storm water that comes down from the hills behind 











temperature conditions lead tetraethyl becomes 
less effective as an anti-knock. Those conditions 
are never found in practice, but the point is made as 
one of special interest in relation to our knowledge 
of the manner in which lead tetraethyl acts as an 
anti-knock agent. 

A further point of interest is that in the rating of 
motor fuels, a mixture of reference fuel and benzol 
and reference fuel and lead tetraethyl are both 
widely used as secondary standards. The conver- 
sion of such results to the primary standard of 
octane number is effected by the use of charts, 


* The octane number is numerically the percentage by 
volume of iso-octane (2:2: 4 trimethyl pentane) in a 
mixture of iso-octane and normal heptane. The octane 
number of a fuel is the octane number of the mixture of 
iso-octane and normal heptane which it matches in 
anti-knock value. 
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previously prepared, which show the actual equiva- 
lents, in terms of various proportions of iso-octane 
and heptane, of the secondary standards. The 
latter are used in the actual matching of fuels of 
which the anti-knock rating is being determined. 
The results obtained in the engine with the solid 
valves show that the effect of temperature on the 
knock rating of fuels containing either benzol or 
lead tetraethyl is much less marked than with the 
other two engines (c.f. Fig. 13). This engine is 
similar to most of the knock rating engines in 
general use, and, in general, the use of either lead 
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course of these experiments, a series of five fuels 
A to E was employed, of which the octane numbers 
ranged from about 55 to 75. These represented 
typical spirits sold on the British market, E being 
a highly-cracked spirit. Two methods of rating 
were employed during the investigation, viz., the 
determination of (a) the number of cubic centi- 
metres of lead tetraethyl per gallon necessary to 
make the badly knocking reference fuel equivalent 
to the fuel to be tested ; and (b) the number of parts 
of commercial benzol (90’s benzol) similarly required. 

The first series of experiments was made by 
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are thus relative. The results given in Table IT, 
referring to the engine with solid valves, show that 
all the motor spirits required slightly lower per- 
centages of both lead tetraethyl and benzol in the 
reference fuel at the higher temperatures than at the 
lower temperatures, i.e., the anti-knock value 
expressed either as lead tetraethyl or benzol in the 
reference fuel is lower at the higher temperatures. 
The results in Table III show that the relative 
anti-knock value of the various spirits is quite 
different in this engine from those recorded in 
Table II, more benzol or lead tetraethyl being 
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tetraethyl or benzol in knock rating determinations 
on such an engine gives similar results. 

Since the above work was completed, Edgar* 
has published the results of an extended series of 
tests of the effect of jacket and cylinder-head 
temperatures in relation to knock rating, and con- 
cludes that jacket temperature definitely affects the 
anti-knock value of fuels, and some indication was 
obtained that all knock rating results may be a 
function of cylinder-head temperature, although 


0 1 
(9047.m) 





the data were not considered sufficiently complete 
to be conclusive. 
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matching the five fuels A to E against a reference 
fuel by the addition of tetraethyl lead or benzol to 
the latter at a series of cooling medium tempera- 
tures. The results are summarised in Tables II, 


27h wes. wes ses. 
Ccs.Lead-tetra-ethyl per Imp. Gall.of S@ Gas. to eq.Fuels 
(3047.K) “ENUINEERING” 


required in the reference fuel, at the same jacket 
temperature, to match the spirits under test. The 
difference in anti-knock value between Table II 
and Table III, becomes much less, however, at the 
higher temperatures. The results in Table IV 
show that the quantity of lead tetraethyl in the 
reference tuel required to equal the various motor 
spirits is much lower at the higher temperatures, 
with the exception of spirit B. Much higher 
percentages of benzol in the reference fuel were, 
however, required at the higher temperatures than 
at the lower temperatures. The cracked fuel E, 
required proportionately less benzol at the higher 
temperatures than the other spirits. 

A comparison follows of the rating of various 
motor fuels at 100 deg. C. in the three engines, 
Table V referring to lead tetraethyl and Table 
VI to benzol. 

These two tables show that the comparison 
between the three types of engine is much closer 
than would be expected, although the cracked fuel 
E is very sensitive to variation in engine conditions. 
The results at temperatures other than 100 deg. C. 
showed widely different results, as will be obvious 
from an inspection of Tables IT, ITI, and IV. 

It should be noted that the temperatures recorded 








III, and IV, on page 62, and in Figs. 12, 13, and 14. 
Some of the curves are omitted from the graphs, | 
and the scales are suitably chosen in order to | 
prevent confusion between the various curves. 
In the following discussion of these results it must 
be remembered that the comparison is‘made between 
the various motor spirits A, B, C, D, or E, and the 


in the case of engines A, B, and C, are not the same, 
but in the comparison given in Tables V and VI, 
the cylinders were cooled with boiling water, so 
that these tests were made under similar conditions. 

The results reported on the various samples of 
motor spirit show that the normal type of well- 


| blend of reference fuel with either lead tetraethy] | designed test engine gives smaller variations in 


Comparison of Various Motor Spirits —In the | or benzol. Both the motor spirits and the blended rating fuels than engines with unusual departures 











* S.A.E.J., 1931, vol. xxix, page 52. 





—___ | reference fuel are subject to the changing of tempera- |from standard practice. This is a rather fortunate 
‘ture and experimental conditions, and the results | state of affairs and explains why a fair measure of a 
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agreement between different types of engines can 
be obtained, and does further emphasise the point 
that, in order to obtain consistent anti-knock values 
of motor fuels, it is essential that the same standard 
test engine be used and the conditions of operation 
carefully standardised. 

Variation of the Temperature of the Exhaust 
Valve.—On engine A, which was liquid-cooled and 
fitted with solid valves, an iron-constantan thermo- 
couple was fixed in the head of the exhaust valve, in 
order to determine the temperature of the valve 
head under varying experimental conditions. 
Blends of 50 parts of benzol and 50 parts reference 
fuel were made up and compared with fuel of similar 
knock rating containing 2-6 c.c. of lead tetraethyl 


TABLE Il.—Temreratvure or Cootine Mepium (Sour Vatves). Enotve A. (See Fig. 13). 
50 deg. C. 100 deg. C. 123 deg. ¢ 150 deg. 
Fuel. 
Lead*. Benzolt. Lead. Benzol Lead. Benzol Lead Benzol. 
A 0-5 10 0-5 10 0-5 10 0-5 10 
Bb 11 22 1-05 20-5 1-0 20 1-0 20 
‘ 1-25 26 1-2 4-5 1-15 23-5 1-15 23 
D 1-55 $1 1-5 29 1-45 28-5 1-4 238 
k 3-0 55 2-6 49°5 2-55 48°5 2-5 48 
| 

TABLE Il1.—Temrerature or Cootise Mepium (Liquip Cootep Vatves). Enorve B. (See Fig. 12.) 


50 deg. C. 100 deg. C. 123 deg. ¢ 150 deg. C. 

Fuel, > 
Lead Benzol Lead Benzol. Lead Benzol. Lead. Benzol. 

A 0-9 16 0-6 12 0-55 11-5 0-5 11 
B 1-6 27 1-25 25 1-15 23°5 1-1 22 
Cc 1-85 $2 1-5 2V 1-35 28 1-3 27 
D 2-3 17 1-75 33 1-65 32 1-5 31 
E 6-0 76 3-7 63 3-2 sa 2-9 52 


* Cubic centimetres lead tetraethyl required in reference fuel to equal fuel under test. 


+t Parts 90's benzol added to 100 parts reference 


TABLE IV.—Temrerature or Cytinper Heap (Am-Cootep Enome) as REGISTERED BY AN Iron-Con- 
STANTAN THERMOCOUPLE EMBEDDED IN THE Heap NEAR THE Exuaust Port. 


35 deg. C. 110 deg. ¢ 285 deg. C. 330 deg. C. 390 deg. C. 
Fuel, — 
Lead, Benzol. Lead Benzol. Lead. Benzol. Lead. Benzol. Lead Benzol. 
0-6 0 0-6 11 0-6 17 0-55 23 0-3 38 
iy 1-06 17 1-0 19 0-95 27 1-0 34 1-05 64 
( 1-5 2 1-4 27-5 1-2 33 1-1 38 0-9 55 
D 1-8 9 1-75 33-5 1:5 46 1-5 54 i-4 76 
K 4°25 65 4-15 80 3-35 79 2-85 79-5 1-65 83 
Taste V.—Lead Tetraethyl. Taste VII. 
Air cooled, Liquid cooled engines. Fuel Valve 
: temperature. 
Engine € (Solid valves) A. (Cooled valves) B 
Deg. C. 
50,50 Benzol/Reference fuel . ‘ ‘ 330 
A 0-6 0-5 0-6 Reference fuel + 2-6 cubic centimetres of lead 
B 1-0 1-05 1-25 tetraethyl per gallon oe se es - 320 
‘ 1-4 1-2 1-5 FuelE .. os oe 350 
dD 1-75 1-5 1-75 
bh 4°16 2-6 a7 
Taste VIIT.—Zzhaust Valve Temperatures Using Various 
Taste VI.—Benzol. Fuels 
. . Liquid Valve 
Air cooled (() Solid valves (A) cooled valves (B) temperature 
10 12 : Deg. C, 
B 10 20°5 25 Fuel 1. (contains 3-16 cubic centimetres of lead 
‘ oF 24-5 29 tetraethyl per gallon) 395 (*) 
D 29 3 Fuel 2 (cracked) 
| 49-5 63 10 seconds after chanyveover 385 
1 minute after changeover 390 
5 minutes after changeover 393 (*) 


per gallon. By reference to Table II it will be seen 
that these fuels are approximately equal in anti- 
knock value to fuel E at a jacket temperature of 
100 deg. C. The results obtained are shown in 
Table VII. 

All these tests were made at 700 r.p.m. and heavy 
detonation with a jacket temperature of 100 deg. C. 
The above results show that, with fuels of similar 
anti-knock tendencies, as determined on this eng- 
ine with the aid of the bouncing pin, the tempera- 
ture of the exhaust valve varies to a considerable 
extent; similarly, the temperature of the exhaust 
valve, as indicated by the thermocouple, varies 
widely according to the conditions of operation and 
extent of valve guide wear. Repeat experiments 
on the same fuels, on different days under different 
conditions, showed wide variation in temperatures. 
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Table VIII, on this page, shows further experiments 
made in these directions, in which fuels 1 to 5 of 
equal knock intensity, as measured by the bouncing 
pin, give considerable differences in temperature. 

The second set of results was obtained about 30 
minutes after the first set. The points marked with 
| an asterisk represent the condition attained when the 
engine has settled down to a new fuel. At these 
points the intensity of knock, as registered with the 
knock meter and the bouncing pin, has reached a 
steady definite value, i.e., the ‘ change-over” 
period has had time to disappear. Since the fuels 
| 1 to 5 are rated as equal by means of the bouncing 
pin, the “ steady definite value ” referred to above, 
is the same in each case shown by an asterisk. A 





fuel to equal fuel under test. 


(See Fig. 14.) 





Fuel 3 (contains 41 per cent. benzol) 
10 seconds after changeover 400 


5 minutes after changeover 406 (*) 
Fuel 2 (cracked) , 383 (*) 
Fuel 4 (contains 1-3 cubic centimetres of lead 

tetraethyl per gallon) 

After 1 minute 395 

After 5 minutes 397 (*) 
Fuel 5 (contains 14-5 per cent. benzol) 

After 1 minute 397 

After 5 minutes 400 (*) 


comparison of the results given above will show that, 
for fuels of equivalent anti-knock value, the tempera - 
ture of the exhaust valve is higher with benzol 


the effect of this cooling on the ratings obtained for 
fuel E at various temperatures, by adding lead 
to the badly knocking reference fuel to produce a 
match. It will be observed that higher ratings are 
obtained for E as against the reference fuel in the 
case of the cooled piston, and also that the curves 
show less change with change in temperature of the 
cooling medium. 

An advantage resulting from the use of cooled 
pistons, is the ability to run with very fine clearances, 
enabling better compression to be maintained and 
decreasing oil consumption. With a special ringless 
piston supplied by courtesy of Messrs. Specialloid, 
Limited, it was found possible to maintain com- 
pression at top dead centre for several minutes. 
Less oil leakage took place than with the usual 
piston and, in consequence, any possibility of the 
results being affected by the presence of lubricating 
oil is minimised. A further advantage of the 
ringless piston is that more intimate contact is 
maintained with the cylinder wall, giving further 
additional assistance in lowering the temperature of 
the piston. 


LITERATURE. 


A Treatise on Photo-Elasticity. By E. G. Coker, M.A., 
D.Se., F.R.S., and L. N. G. Finon, M.A., D.Sc., F.R.S. 
The Cambridge University Press. [Price 50s. net.] 

Wuitst in the past the average British text book 

has seldom been either original or exhaustive, 

there have been many marked exceptions, and such 
treatises as Love’s Elasticity, Lamb’s Hydrodyna- 
mics, and Rayleigh’s Sound, have an authority 
recognised throughout the world. To this class of 
advanced treatise belongs the new book on Photo- 

Elasticity due to the joint labour of Professors 

Coker and Filon. The subject matter is covered 

most adequately alike from the historical, the experi- 

mental and the theoretical points of view. It is, 
of course, common knowledge that Brewster was the 
first to recognise the possibility of determining stress 
distributions by optical means, and that Maxwell 
showed that it was possible to derive quantitative 
results, though the methods suggested by his dis- 
cussion are not those preferred in practical work. 

Even with every improvement suggested by 

experience, the quantitative interpretation of photo- 

elastic observations in terms of stress and strain 
remains a very laborious operation. 

The volume under review opens with a chapter on 
general optical theory, which is particularly welcome 
in that it gives clearly, concisely and comprehensively 
the mathematical theory of optics as based on 
Maxwell’s equations. Quantum considerations are 
not involved in photo-elastic phenomena, at least, 
in the present state of knowledge, and this section 
of the work may well prove highly valuable even to 
students of optics who have little or no interest in 
elasticity. The study of the latter is commenced 
in the second chapter of the book, and this, in its 
turn, will prove of great service to engineers and 
others who have little concern with optics. Its value 
from this standpoint is enhanced by the fact that 
special attention is given to the case of two-dimen- 
sional stress. Three-dimensional analyses are, in 
fact, usually far too complex to be serviceable to 
the practitioner, and solutions of problems which 
cannot be reduced to two-dimensional work are, in 
general, far too involved to be of service in the 
drawing office. In those cases, where the reduction 
in question cannot be made, the engineer is apt to 
recur to that time-honoured device commonly 
described by the self-contradictory term “ variable 
constant.” In effect, this merely means that some 
roughly approximate formula, often empirical, is 
used, the coefficients in which are adjusted from time 
to time as demanded by the experience acquired by 
further extrapolations. We have known of one case 
in which this “ variable constant ’’ was, according to 
conditions, assigned values ranging from 0-5 to 50. 

Until quite recently, it was believed that the 
elastic constants of a material were not involved 
when the stress was two dimensional. It is now 














mixtures than with fuels containing lead tetraethy]. 

Effect of Oil Cooling of the Piston on the Ratings 
Obtained .—For this series of experiments, the piston 
of engine B (with liquid-cooled valves) was cooled | 
by means of an oil jet at 60 deg. C. Fig. 15 shows 





known, however, that this is true only so long as the 
object stressed is simply connected, which for prac- 
tical purposes means that it has no holes in it. The 
problem which arises when this condition is not 
satisfied receives a very satisfactory discussion in 
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| The first part, by Dr.-Ing. Walch, deals with the 
general questions involved in the provision and 
operation of mechanical equipment. He discusses 
the reasons for the adoption of mechanisation, 
with the advantages and disadvantages, and the 
special requirements to be met by plant for service 
in the field. This is followed by a careful survey 
of the preliminary investigations required for the 
preparation of a design, with special reference to 
the execution of the work and the influence of con- 
ditions at site, such as the suitability of the local 
water supplies for concrete and domestic use. The 
|next chapters treat of the individual items of 
| equipment required for the various sections of the 
work, including storage yards, sheds and silos, 
repair shops and power supply, &c., with an 
investigation of the various factors in the cost of 
}an undertaking. This part concludes with a useful 
janalysis of the organisation required for the 
efficient employment of mechanisation, with ex- 
amples of the layout adopted for a number of 
important works, such as dams and locks. 

The second part of the first volume, by Professor 
|Garbotz, dealg with the organisation from the 


Chapter IV. It is important because, where the | 
elastic constants are involved, the stresses in objects | 
of different materials similarly shaped and similarly | 
loaded will not be identically the same. The cor- | 
rection is, however, shown by the authors to be | 
entirely negligible in the case of a simple circular | 
hole, and is undoubtedly so in general. In fact, an | 
error of even 10 per cent. in the estimation of a | 
stress is hardly ever of material importance. 
A very adequate discussion is given of the practice | 
of photo-elasticity. There are many excellent | 
reproductions of the colour-band systems observed | 
with different models. The examples cover a very | 
wide range and are certainly highly interesting. | 
We are, however, inclined to rate their value to 
the practising engineer somewhat less highly than 
do the authors, believing this qualitative rather | 
than quantitative. An instructive example is pro- | 
vided by the procedure of the engineers responsible | 
for the “rigid frame bridges”’ erected over the | 
“ parkways”’ in Westchester County, New York. 
Both optical and ordinary methods of stress analysis | 
showed concentrations of stress at the junctions | 
of the cross beam with its side posts, but tests of | 
large-scale models to destruction showed that their | point of view of the contractor, treating of such 
carrying capacity was very much greater than the | subjects as the appropriate mechanical equipment 
foregoing analyses would indicate. These have, | construction, in connection with which there have lto be employed on works of a particular size and 
therefore, been disregarded in proportioning the | been great increases in the use made of machines, | type, and the efficient utilisation and care of the 
actual bridges. combined with the development of much special | plant at the disposal of a contractor. Some of this 
Again it is very questionable whether optical stress | plant, calling for extensive workshops and careful | plant may be hired for a particular job, and typical 
analysis would give a materially better proportioned | organisation in the field. An example of this change | hire agreements are given, as well as long lists of 
eye-bar head than the forms adopted by Berkley, | in outlook is given by the decision arrived at last | machines giving the names of makers and prices, 
and at Saltash on the basis of tests to destruction. | year by the civil engineering departments of the | to facilitate the estimating of the cost for a given 
It may further be questioned whether the obser- | technical colleges in Germany to bring these questions | project. A useful feature is the large number of 
vations on the stresses round rivet holes, discussed | of field construction methods and equipment to the | typical forms, such as for ordering plant and 
in Chapter VI, have any practical significance. As | forefront, alongside actual desigining, in the work | materials and stock keeping, based on the practice 
Considere pointed out some fifty years ago, and his | required for the diploma degree. ‘of a number of large firms. This part of the book 
observation was confirmed by Sir Benjamin Baker, The series of books edited by Dr. Garbotz, Pro-| also contains a number of plans and photographs 
the effective strength of a riveted joint is due to the | fessor of Civil Engineering at the Berlin Technical|of the workshops employed in connection with 
frictional grip of the plates. This view is confirmed | College, of which the first volume is now under | various schemes, such as the Shannon power scheme, 
very fully by the many observations that have of | review, may be regarded as breaking fresh ground. | with particulars of the machines provided. The 
late been made on the behaviour of Indian bridges | They are devoted to a consideration of field equip- | lists of references to articles in the technical Press, 
under traffic where there has been an entire absence | ment from the point of view of the user rather than | dealing with examples of the adoption of mechanisa- 
of loose rivets, although bearing stresses, as ordin-| from that of the maker, and to the efficient and | tion and rationalisation in the execution of numerous 
arily calculated, have frequently exceeded 20 tons | economical application of such plant. If the | constructional works, which are appended to both 
per square inch. remaining volumes maintain the high standard set | parts of the volume, will be found of considerable 
Handbuch des Maschinenwesens beim Baubetrieb. Vol. 1.| bY the present one, the series should form a most | service. 
Edited by Dr. Gzore Garsorz. Berlin: Julius valuable work of reference for those engaged in 
Springer. [Price 58 marks. ] | practice, and also provide text books for the use| INDICATING INSTRUMENT WITH 
For several decades production machines and |of advanced students. The matter is arranged in) QOpTICALLY-PROJECTED SCALE. 
methods have been recognised as equalling in/an orderly sequence, well printed and illustrated, ut C I , L 
importance and closely connected with the actual | but the excellent table of contents of the chapters | ,- Ganiemetieand Samson MAUL feeee ae 
: : . , : : : . -place, ndon, 8.W.1, have recently 
design of an article of manufacture, expecially where | and sub-sections cannot be regarded as satisfactorily developed a new ‘ype of indicating instrument, which 
mass production is involved. It is, however, only | dispensing with the necessity for an index, the lack | appears likely to find numerous technical and indus- 
of recent years that similar importance has been | of which will be increasingly felt as the other volumes | trial applications. In this instrument, which is of the 
attached to the mechanical side of civil engineering | become available. | moving-coil type, and can be used for indicating 
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voltage, current, temperature, &c., a scale engraved 
on transparent material is mounted on the moving 
coil, and an image of a portion of it is optically pro- 
jected on to a translucent screen on which a fixed 
pointer is marked. Fig. 1, on page 63, shows the 
complete instrument with the translucent screen on the 
left, while Fig. 2 has been reproduced from a photo- 
graph showing the appearance of the screen when the 
instrument is in use. The clarity of the reading will 
be obvious. It should be mentioned that this parti- 
cular instrument has a uniform scale reading from 
0 to 600, and the length of scale necessary to give 
divisions equal to those of the optically projected scale 
would be about 40 in. 

Fig. 3 shows the method of mounting the moving 
transparent scale and projecting lens, the source of 
light —— an electric lamp inclosed in the tube shown 
on the right in Fig. 1. The translucent screen may be 
either self-contained within the instrument case, as 
shown in Fig. 2, or, if required for panel mounting, 
a separate screen can be —— as in Fig. 1. 
The size of the figures will, of course, depend upon 
the amount of projection, and any normal or special 
requirements in this direction can easily be met. 
It will be obvious that, since the scale is engraved 
on transparent material, parts of it may be stained 
in different colours. For instance, in connection 
with temperature indications, the safe range of the 
scale id be coloured green and the part above 
this red, so that the appearance on the screen of the 
red portion of the scale would be an indication that the 
temperature was becoming too high without the neces- 
sity for taking an actual reading. Many other useful 
arrangements are doubtless possible. It should, perhaps, 
be pointed out that the use of the instrument is not 
restricted to badly lighted positions, as it gives a clear 
well-defined scale under all ordinary lighting conditions. 
In erecting, it is only necessary to avoid direct illumi- 
nation on the scale. 

In conclusion, it may be remarked that the instru- 
ment, for which a patent application has been 
made, ap to form a particularly satisfactory 
illuminated-scale unit, since it avoids the necessity for 
employing any form of relay, is directly indicating, and 
is easily readable at considerable distances. Obviously, 
the use of optically-projected scales is not confined 
to instruments of the moving-coil type, but is equally 
applicable to many others in which the moving system 
rotates about a fixed axis. 





NOTES ON NEW BOOKS. 

Pustic works have to be carried out under widely 
different conditions, and, as experience proves, original 
estimates are somewhat apt to be exceeded, in most 
cases with little blame to either engineer or contractor. 
These estimates have, however, to be made, and in this 
work the Civil Engineer's Cost Book is of very material 
assistance. This helpful compilation was originally 
prepared by Col. T. E. Coleman, O.B.E., and a fifth 
edition, revised and brought up to date by Mr. C. L. 
Boucher, has been issued by Messrs. E. and F. N. Spon, 
Limited, at 10s, 6d. net. The field covered includes 
practically every activity of the civil engineer. The 
subject matter under the various headings is ‘ed 
in alphabetical order, and easy reference is further 
facilitated by a comprehensive index. 


The questions of boiler efficiency and working costs 
have of late years received considerable attention, and 
good results have been consistently obtained in many 
plants. Some of these results, however, have been 
obtained from installations in which, though the peak 
load may vary considerably from the normal, the change 
is a comparatively slow one. There are other classes 
of boiler plant which are subject to a much more rapidly 
fluctuating load, for example, those steaming mine 
winding engines, rolling mill engines, and certain 
classes of small industrial plants. These are often 
operated wastefully as the boilers may have to be 
initially large enough to respond to the highest 
steam demands and are, therefore, uneconomical on 
the frequently recurring light loads, or, if they are 
designed to deal chiefly with these, are inadequate as 
regards the high loads and, in consequence, production 
suffers. The whole subject is full of difficulties and 
we accordingly welcome the very practical discussion 
of it embodied in a recent work entitled The Problem 
of Fluctuating Loads on Boilers, and written by Mr. 
G. E. Hider. The author investigates the characteristics 
of different kinds of boilers, especially with regard to 
their water contents, and by numerous diagrams and 
examples based on actual practice, demonstrates the 
losses which occur in meeting sudden and heavy calls 
for steam. He shows, for example, how the savings 
effected by utilising the waste heat from steelworks 
plant may be negatived by want of means for conserving 
the steam produced in the quiet periods. The several 
types of thermal storage systems due to Rateau, Halpin, 
Ruths, Kiesselbach, Marguerre, &c., are then impartially 





examined and compared in their effect on the steam 
output curve. The book is well worthy of the attention 
of those responsible for the design and installation of 
boiler plants and those who have to operate them. 
There is one aspect of the matter, however, which we 
suggest might be dealt with in the next edition, and 
that is automatic boiler control, a practice which has, 
of late, shown signs of development. Even if the 
fluctuations dealt with are outside the range of the 
mechanisms employed, a useful purpose might be 
served by indicating the limitations of the method. 
The book is published by Messrs. Charles Griffin and 
Company, Limited, 42, Drury-lane, London, W.C.2, at 
the price of 7s. 6d. net. 

When Kelvin went up to Cambridge as an under- 
graduate it is said to have been a moot point whether 
a knowledge of Fourier’s series should be required 
from candidates taking the mathematical tripos. 
To-day the subject is included amongst those taught 
to school boys attending the more advanced classes 
in mathematics. The change is probably due to the 
discovery of simple and easy methods of presentation. 
Pioneering tracks into new country are apt to prove 
difficult, but are steadily improved by successive 
generations of settlers. It is to be hoped that the future 
history of the newer mathematical theories will follow a 
similar course. For the present they are “caviare to 
the general’’ and appeal only to the advanced student 
and the specialist. It is for the use of these that 
Professor H. P. Robertson, of Harvard, has prepared 
a translation of the authoritative work on quanta and 
wave mechanics by Professor Hermann Weyl, of Géttin- 
gen. This translation is published by Messrs. Methuen 
and Company, Limited, at 21s. net, under the title 
The Theory of Groups and Quantum Mechanics. The 
translation has been made from the second edition and 
is therefore well up to date. In it will be found 
grouped together a vast amount of material otherwise 
only accessible in scattered papers. 





The already comprehensive series of practical hand- 
books known as Lockwood's Manuals has recently been 
increased by two new volumes which both maintain 
the tradition of lucid explanation and copious illustra- 
tion characteristic of the series as a whole. The first 
of the new volumes is entitled Central Heating and 
Hot Water Supply for Private Houses, and is published 
at the price of 8s. 6d. net. The author, Mr. G. C. 
Sanford, says in his preface that he has been struck 
with the number of inefficient systems for central 
heating and hot-water supply which have been installed 
even in recent years. That has been our experience 
also, and if a study of the book does not result in 
considerable improvement, it will only be because of 
the existence of rejudice and deeply-rooted custom. 
The treatment of the subject is admirable, and the 
inclusion of a number of illustrations showing incorrect 
methods is to be commended, as these should enable 
possessors of defective apparatus to identify the source 
of trouble at once. All the necessary data regarding 
boiler capacities, sizes of pipes, &c., is furnished. The 
second of the new volumes is by Mr. P. H. Saunders. 
It bears the title Wagon Details and Construction, 
and is priced at 7s. 6d. net. Lest it be imagined that 
the work covers the whole of this wide subject, it is 
as well to quote the sub-title which states that the 
book describes “‘the latest methods and machines 
applied to the building of steel railway wagons.” 
Within this limit the author has done his work well 
and has covered his particular subject down to the 
methods of packing, marking and slinging for export. 
The illustrations of shop processes are particularly 
clear, and to anyone who is in need of a concise account 
of the way in which steel railway wagons are manu- 
factured, the book should be of value. The volumes 
are published by Messrs. Crosby Lockwood and Son, 
Stationers’ Hall-court, Ludgate Hill, London, E.C. 4. 





An interesting little book dealing with the sections 
of elementary solid geometry suitable for intending 
designers and architects appears under the title of 
Darstellende Geometrie, by Dr.-Ing. H. V. Sanden, 
[Leipzig : B. S. Teubner, Price 6-4 marks.] The work 
forms a useful collection of the geometrical treatment 
of a variety of cases occurring in practice, and the 
diagrams are conveniently bound in the form of a 
loose booklet held in a folder. The first 30 pages are 
devoted to a full treatment of points, lines and planes 
in perpendicular parallel projection, followed by 
chapters on the ellipse and conic sections. There are 
a few examples of the sections, penetrations and 
outlines of solids of revolution and pipe surfaces with 
constant and varying cross sections. Some pages are 
added on spiral lines and planes, and the practical 
utility of axometric projection is clearly brought out 
in one case by using it to show the circuits in a wiri 
diagram. The book concludes with a section of 15 pages 
on the outlines of perspective projection. There is 





nothing new in this volume but, since the amount of 
descriptive geometry included in our technical courses 
nowadays, has been reduced to a bare minimum by the 
more specialised subjects, the work might be useful 
to those who can only devote a very limited time to the 
subject. 





At times a little fanciful with its suggested pictures 
of the past, and though at times a little disappointing, 
Miss R. M. C. Anderson’s The Roads of England will 
afford to many of our readers a few hours light reading 
of a very pleasant nature. The book is published by 
Messrs. Ernest Benn, Limited, at 8s. 6d. net, and 
has a foreword by Sir William Morris, which if we 
say so, is superfluous, since the contents of the 


ma 
little volume are their own, and amply sufficient, 
recommendation. Only recently we noticed the late 


Professor J. W. Gregory’s Story of the Road, another 
book something of the same class. Miss Anderson’s 
volume is, however, as its title implies, restricted to the 
roads of this country, and without indulging in engi- 
neering in any sense, or attempting to combine text- 
book treatment with historical research, she has put 
together much interesting and instructive matter. 
Authorities to form the basis of such a study are not 
numerous; the book leaves the impression upon the 
reader that more detail regarding certain phases 
would be distinctly interesting, while some of the 
picturesque descriptive ventures also tend to remove 
the work from the class of really serious studies. This, 
however, is little loss and is well atoned for by the 
author’s pleasant and readable style. Inevitably, 
some of the aspects are likewise dealt with in Professor 
Gregory’s work, but the two do not clash and both 
afford entertainment to the reader. 





In The Regular Heptagon ; Its Construction by Plane 
Geometry, printed at the University Press, Dublin, by 
Messrs. Ponsonby and Gibbs, Professor T. Alexander 
describes a geometrical construction for a heptagon. 
The construction, which can be best followed by 
drawing a figure, is to produce the base a distance 
equal to its own length, and on the produced portion 
to set up an isosceles triangle having its side ,/2 times 
the base. A line is then drawn passing through the 
apex of the triangle and at right angles to the outer 
side. If the distance from the point where this line 
intersects a perpendicular through the base centre 
to one end of the base is then stepped off on the per- 
pendicular, the centre of the required heptagon is 
obtained. The proof of the correctness of the con- 
struction is given in the pamphet. 





The Board of Trade has, of recent years, been raising 
the standard of the examinations for marine engineers’ 
certificates. This change was inevitable in view of the 
increasing complexity of modern machinery, and is 
perhaps most marked with regard to the drawings 
required from candidates. A drawing in sufficient 
detail to enable the part concerned to be made accu- 
rately in the shops must now take the place of the 
rough working drawings that were previously admitted. 
To meet this change the second edition of Macgibbon’s 
Marine Engineers’ Pictorial Drawing Book has been 
re-arranged and enlarged, and now contains material 
which should be of great value to those candidates 
offering themselves for the Extra First, First and Second 
Class Steam or Motor Certificates. The book is planned 
on the method of reproducing the type of drawing given 
in the question paper, each particular example being 
followed by a completely worked-out solution. The 
first-mentioned usually takes the form of an isometric 
sketch, partly in section and giving some leading dimen- 
sions, from which certain views are required to be 
constructed and any omitted dimensions added. The 
solutions given in the book are essentially workmanlike 
and the large number of examples provided cover a 
wide range not merely of small parts but larger units 
such as condensers, boilers, turbine gear wheels, Diesel 
cylinder head, &c. The book is published by Messrs. 
James Munro and Company, Limited, 16, Carrick- 
street, Glasgow, C.2, at the price of 15s., or 15s. 9d. 


post free. 


InstiTuTION oF ELectrricat EnGcinegers.—A golf 
competition in aid of the Benevolent Fund of the 
Institution of Electrical Engineers took place at Moor 
Park on Thursday, June 30, in somewhat unfavourable 
weather. The 36-hole competition was won by Mr. J. G. 
Griffin, Mr. P. V. Hunter being second, while the prizes 
for the best scores on the two courses were taken by 
Mr. W. A. Ritchie and Mr. 8. B. Rogers. The winners 
of the bogey round competition were Mr. H. 8. Taylor 
and Mr. C. H. Cox. The prizes, which had been 
provided by Sir Hugo Hirst, Sir T. O. Callender, Sir 
Alexander Roger, Colonel Morcom, and Messrs. A. Cox, 
C. H. Merz, M. Railing and P. Rosling, were presented 
to the winners by the President of the Institution at the 
Conversazione on the same evening. The Benevolent 
Fund benefited to the extent of 30/., a sum which, it 
is hoped, will be increased in future years. 
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Fie. 1. GENERAL VIEW OF MACHINE. 


MACHINE WITH PROPELLER 


In PosITIoN. 








17-25 FT. VERTICAL BORING MILL 
FOR PROPELLERS. 


Owrne to their shape, the machining of large marine 
propellers is usually regarded as a particularly awkward 
job. If the surfaces of the blades are to be machined, 
a special tool is, of course, essential, and there is little 
doubt that, in shops where any appreciable number of 
propellers are dealt with, the installation of a special 
tool is also justified for machining the boss only. The 
boring mill illustrated in Figs. 1 to 10, on this page and 
on pages 66 and 67, has been developed for the latter 
purpose by Messrs. George Richards and Company, 
| Limited, Broadheath, near Manchester, and is capable 
| of dealing with propellers for the largest ships afloat. 
It has been supplied to Messrs. J. Stone and Company, 
Limited, of Deptford, who co-operated in the design of 
|many of the details, and placed their experience in 
propeller work at the disposal of the makers. 
The machine is a modification of Messrs. Richards 
well-known standard-type vertical boring mill, and as 
clearly shown in Fig. 1, has uprights mounted on slides, 
| so that they can be moved back with respect to the 
| table to deal with exceptionally large propellers. In 
| their normal forward position, the machine will accom- 
| modate work up to 17 ft. in diameter, and when the 
| uprights are moved back to the limit of their travel, 
| a propeller 25 ft. in diameter can be dealt with. There 
| is one ordinary swivel head on the cross slide for cutting 
| the keyway in the propeller boss, together with a special 
| head employed for sawing off the riser, and boring, 
| facing and recessing the boss. As shown in Fig. 2, the 
| propeller is secured to a circular table, but contrary to 

the usual practice in vertical mills, the table is station- 

ary during the whole of the machining operations. It 
| may be mentioned, however, that a drive for the table 
| is provided, so that the machine can be used as an 

ordinary boring mill if required. When used for this 

purpose, the table-driving mechanism provides six speed 
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The 50 h.p. driving motor is of the variable- | 
speed type, so that a full range of speeds is obtainable 

for ordinary turning or boring work. For turning the 

table slowly for spacing purposes, special reducing gears 
are incorporated in the drive. The table is 14 ft. in 

diameter, and these gears give a minimum peripheral 

speed of 10 ft. per minute. As a large propeller may 

weigh over 50 tons in the rough, the table and bearings 
are of very heavy construction, the table spindle being 

of large diameter, and of ample rigidity to stand up to 
the heavy duty involved. As shown in Fig. 1, the table 
is provided with 12 sets of triple parallel slots to 
receive the adjustable fixtures on which the propeller 
rests, and the latter is held in position by chains secured 

to brackets mounted on the table. The cuttings fall 

through alarge hole in the centre of the spindle through 

three large chutes in the table, and pass into a tank 

located in the foundation. This tank runs on rails, 

and can be withdrawn from under the spindle and lifted 

for emptying. 

The special boring and facing head is of heavy pro- 
portions with a spindle of large diameter. The latter is 
of high-carbon steel, and is mounted in adjustable 
bearings, the upper bearing being of the parallel type, 
and the lower of double-cone form. The drive to the 
spindle is through worm gearing and double-helical 
reduction gear. Alternative worm gears are fitted, 
engaged by means of the lever marked A in Fig. 1, one 
being a high-ratio gear for sawing and facing, and the 
other a low-ratio gear for boring. Both worm wheels 
are of phosphor bronze, centrifugally cast, and the 
worms are of 3} per cent. nickel steel, case-hardened 
and ground. The double-helical pinion for the final 
drive is mounted on a high-carbon steel multi-splined 
shaft, the wheel with which this pinion engages being 
mounted directly on the spindle. The head is driven 
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Fig. 6. 


motor, which is of the variable-speed type, enable any 


by the horizontal motor shown at the left-hand end of | desired spindle speed to be obtained between 6 r.p.m. 


the cross slide in Fig. 1. This motor is of 30 brake 
horse-power, and drives the head through the gear-box 
visible above it in the same figure. This gear-box 


and 93 r.p.m. The drive from the motor to the gear- 
box is by laminated gears. 
The first operation on the propeller consists in sawing | 





provides two further speed changes, and the four | off the riser, which is performed in four separate cuts. 
changes, in conjunction with a rheostat controlling the | The centre head on which the saw is mounted, as shown 





Saw Mountep on CentTraL Heap. 


in Fig. 6, is traversed along the cross-slide from right 
to left for the first cut. The saw is then returned by the 
rapid traverse in readiness for the next cut. The table 


| is then turned through 90 degrees, and the procedure is 


repeated until the four cuts are completed. After each 
cut, wedges are inserted in the slot to prevent the saw 
from binding. The table is indexed to facilitate setting, 
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Fie. 10. Factna Upper Surrace or Boss. 


and a locking clamp is provided as shown at C in Fig. 1. | heads project beyond the surface. The peripheral 
The saw is 6 ft. in diameter, and has inserted segmental | speed of the saw is 111-5 ft. per minute, and during 
teeth. As shown in Fig. 6, it is spigoted on the spindle | the cutting stroke, the rate of traverse can be varied 
in such a way that neither the plate nor the screw! between 1} in. and 6 in. per minute by means of change 


wheels. The return stroke on the rapid traverse is 
made at 4 ft. per minute. The horizontal feed is inde- 
pendent of the spindle speed, but varies with the motor 
speed. A vertical rapid power traverse is provided on 
the slide. 

On completion of the sawing operation, the saw is 
removed, and a boring bar substituted. The lower 
end of the bar is keyed to, and guided by, the ball joint 
shown in the centre of the table in Figs. 3 to 5. The 
upper end is centred by means of a scale and vernier, 
shown in Fig. 5, on the boring-bar slide. The hole 
in the boss is first rough bored parallel. When the 
diameter of the bore is about } in. less than the 
|small end of the finished taper, the head shown 
|in Fig. 3 is substituted. By means of this head, 

which is provided with a continuous automatic feed, 
| the hole is step bored as shown, the tool adjustment 
| for the different diameters being provided on the head 
| itself by means of a graduated dial. Depth control 
mechanism for each step is also provided, which 
automatically stops the feed when the required depth 
|is reached. The control is effected through the dial 
| shown at G in Fig. 1. This dial is in an accessible position 
on the centre head, and operates in conjunction with a 
small time switch. The dial mechanism is driven 
from the head spindle, and one revolution of the pointer 
is equivalent to a 6-ft. movement of the boring head. 
To bore to any particular depth, the pointer is set to 
the corresponding position on the dial, and when the 
required depth is reached, the pointer will have moved 
| to the zero position, at which point the mechanism 
operates the time switch and cuts out the feed. 

The next operation consists in facing the top face 
of the boss, which is effected by the double-facing arm 
shown in Figs.4and 10. In addition to a cross traverse 
for surfacing, the tool holders on the facing head are 
provided with a vertical feed for recessing operations, 
and can also be swivelled on their slides for any taper 
recessing that may be required. The boss is now 
ready for taper boring, for which purpose the bar is 
swivelled over, as shown in Fig. 5. The correct angle 
is obtained by means of the scale and vernier already 
referred to, and the driving slide is then firmly locked 
in position. A quick return is provided for the boring 
head after each pass through the hole, the return being 

| effected by the small motor, with a flexible-shaft drive, 
shown at E in Fig. 2. On completion of the boring 
operation, the lower face of the boss is machined by the 
double-facing arm shown in Fig. 4. 

The propeller is now ready for slotting, and the centre 
head is moved to the left-hand end of the cross slide, 
and the slotting head is brought into position. This 
head is of the ordinary swivel type, as employed on a 
standard boring mill, and is balanced by a sliding weight 
on the column. The weight can be clearly seen in 
Figs. 1 and 2. The ram is driven by an independent 
reversing motor of 15 h.p., which is mounted behind 
the cross slide at the right-hand end. A dial, marked 
D in Fig. 1, controls the mechanism by which the 
length of the stroke is varied, the maximum stroke being 
7 ft. A special attachment is provided for dealing 
with keyways which are tapered on the sides. As 
shown in Figs. 7 to 9, this consists of a former bar 
| which is swivelled over parallel to the ram and clamped 
to two brackets, one of these being on the saddle and 
the other on the table. These brackets provide the 
necessary adjustment to the former bar for giving the 
side taper required. The special tool-holder receives its 
motion through a roller working in a slot in the former 
bar. The operation is carried out in exactly the same 
| manner as with parallel keyways. 

The lubrication of the machine has received careful 
attention. All the bearings on the lower part, including 
the main spindle and table bearings, are supplied with 
oil by two mechanical force-feed pumps, the larger of 
which is shown at F in Fig. 1. All the other parts 
requiring lubrication are fed by either power or hand 
feeds. The whole of the sliding units are power- 
operated, there being three motors additional to those 
already mentioned. The additional motors are for 
raising or lowering the cross slide and the rapid traverses 
for the heads, for driving the slotting ram, and for 
moving the uprights backwards and forwards. All 
the motors are push-button controlled from a number 
of convenient points on the machine, the main control 
gear being centralised on a large panel mounted on 
the wallof the building immediately behind the machine. 
Two front operating platforms are provided at the ends 
of the slide, as shown in Figs. 1 and 2, and there is a 
further platform at the back for access to the higher 
parts. The extreme height of the machine is 28 ft. 4 in., 
the extreme width 35 ft. 6 in., and the extreme depth 
28 ft. lin. The weight is approximately 152 tons. 











“ Monge, Enorvgeer” Exursrrion.—The fourteenth 
annual Model Engineer Exhibition will be held at the 
Royal Horticultural Hall, Greycoat-street, London, 
8.W. 1, from September 1 to 10 next. As in previous 
ears, the exhibition is being organised by Messrs. 

ercival Marshall and Company, Limited, 66, Farringdon- 
street, London, E.C.4. 
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ENGINEERING TRAINING AND 
EDUCATION. 

The Chartered Surveyors Institution—Parents at 
this time of year will find much that is particularly 
interesting in two pamphlets, which have been issued 
by the Chartered Surveyors Institution, 12, Great 
George-street, London, 8.W.1. The first briefly 
discusses the steps which should be taken by anyone 
who wishes to enter that branch of engineering and 
indicates the prospects before those who decide to 
practice in one or other of its various divisions. The 
second sets out details of the travelling and university 
scholarships, which are offered by the Institution 
with the object of recruiting men possessing the 
highest academic qualifications and training. The 
former scholarships are intended for those who desire 
to attend a post-graduate course at Cambridge or to 
travel, while the latter are for those who wish to study 
for a degree at the same university. 

The Institute of Transport.—The next examination of 
the Institute of Transport for the graduateship and 
associate membership grades will be held on April 27-29, 
1933, in London and at certain other centres. The 
closing date for application to sit is March 1, and 
candidates are recommended to communicate with 
the Secretary regarding their eligibility. For the 
graduate examination, in two parts, the subjects of 
Part I are general economics, and the elements of 
statistics and of transport. Part II consists of a 
language, or economic geography, or mathematics, with 
either the elements of law of inland or ocean carriage, 
and an essay. The associate membership examination 
covers, in Part I, the rights and duties of transport 
undertakings, and transport finance and accounting 
or advanced statistics; and in Part II, one of the 
choice of four subjects covering the economics of 
railway, road, port, and inland water, and air transport, 
together with one of the choice of four subjects covering 
modern operation in the same branches. 


PERSONAL. 


Messrs. G. ann J. Werr, Liutrep, Cathcart, Glasgow, 
announce that from July 7 the address of their Manchester 
office will be 44, Corporation-street. 

Messrs. Richarp Dunston, Liurrep, Shipbuilders, 
Thorne, Yorkshire, have recently acquired the whole of 
the share capital of Messrs. Henry Scarr, Limited, Haven 
Shipyard, Hessle, near Hull. The sole directors of Messrs. 
Richard Dunston, Mr. K. 8. A. Dunston and Mr. R. 
Dunston, are also now the sole directors of Messrs. Henry 
Searr, Limited, and both yards will work under their 
control. ; 

Messrs. Sre W. G. ArmstrRonae Wairworts and 
Company, (IRonrounpers), Liwirep, Gateshead-on- 
Tyne, have appointed Mr. Charles Pullan, 13, Harlow 
Moor-drive, Harrogate, their sales representative. Mr. 
Pullan for many years represented Messrs. Armstrong, 
Stevens and Son, Birmingham. 





Toronto Water Surrity.—A new intake pipe for the 
municipal water supply of Toronto is to be laid for a 
distance of 4,100 ft. in Lake Ontario, running from the 
end of a tunnel five-eighths of a mile off-shore to a point 
one and a half miles distant from the shore line. The 
pipe will be 8 ft. in internal diameter, and will be of steel 
with an outer casing of concrete 1 ft. thick. Each 100-ft. 
section will weigh 250 tons. The sections will be laid 
in a dredged trench by a derrick boat, recently launched 
by Messrs. Canadian Vickers, Limited, Montreal. This 
vessel is 100 ft. long, 42 ft. beam and 11} ft. deep, and 
is fitted with two derricks at the stern. Power is supplied 
by twin Diesel-clectric sets of 200 h.p. each. 


Tue Late Mr. M. Hotroyp Smrra.—Mechanical and 
electrical engineers of the older generation will learn with 
regret of the death of Mr. Michael Holroyd Smith, which 
oceurred on July 6, at Maeran Hall, Llanrwst, at the 
advanced age of 85. Mr. Smith was born at Halifax on Dec- 
ember 22, 1847, and, after attending King Edward's School, 
Birmingham, served his apprenticeship with Messrs. 
Francis Berry and Sons, machine-tool makers, Sowerby 
Bridge. Subsequently he was in charge of the machinery 
in the works of his father’s firm, Messrs. Frederick Smith 
and Company, wire manufacturers, Halifax, and later 
became a partner in a firm which had a great deal to 
do with the development of the telephone system of this 
country in its early days. He next turned his attention 
to electric traction, and was responsible for the design 
and construction of the first tramway operated on the 
conduit system. This was installed at Blackpool, but 
he soon recognised that its cost would be prohibitive in 
many cases. He therefore devised a system of overhead 
conductors for supplying the current, and laid down a 
short length of line at Morecambe before this sytem had 
been used elsewhere, even in the United States. He was 
also responsible for the preparation of the plans and 
estimates which led to the adoption of electric traction 
on the City and South London Railway. He was a 
prolific inventor of electric-traction devices, one of the 
most interesting of which was a system of driving each 
wheel separately from the armature of a double-armature 
motor, and thus facilitating the passage of sharp curves. 
Mr. Smith, who had retired from active life for some 
years, had been a member of both the Institutions of 
Mechanical and of Electrical Engineers. 
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CONTRACTS. 


Messrs. Joun I. TsHornycrorr aNnpd Company, 
Limtrep, Basingstoke, have received another order from 
the Sudan Government for seven 12-ton motor vehicles 
of the six-wheeled type for transporting loads indepen- 
dently of roads. The same firm are also supplying further 
vehicles of the same type to the Iraq Petroleum Company, 
Limited, for use in connection with the laying of the 
new pipe line, 1,500 miles long, from the Iraq oil-fields 
to the Mediterranean. Messrs. Thornycroft have also 
received orders from the Admiralty for two harbour 
launches, 52 ft. in length and fitted with Diesel engines 
and reverse gear, the latter being of the type described in 
ENGINEERING, vol. cxxxii, page 462. 

Messrs. Tue Enouise Evecrric Company, Liutrep, 
Queen’s House, Kingsway, London, W.C.2, are to supply 
complete electrical equipments for 42 motor coaches and 
21 trailer coaches for use on the suburban lines in the 
neighbourhood of Copenhagen. They will be designed 
to operate on the 1,500-volt direct-current system. 
This contract was obtained in open competition with 
14 British and foreign firms. The bulk of the material 
will be manufactured by the company at their Bradford 
works. 

Messrs. THe British THomson-Hovuston Company, 
Liutrep, Crown House, Aldwych, London, have received 
orders for gas-filled lamps from H.M. Office of Works 
and from the Royal Mail Steam Packet Company. 


BOOKS RECEIVED. 
Modern Practice in Mining. Vol. V. Colliery Machinery 
and Its Application. By Sm R. A. 8. RepMAyYNE. 


London: Longmans, Green and Company. [Price 
308. net.] 


Cylinder Bore Wear. Birmingham: Birmingham Alu- 
minium Castings (1903) Company, Limited, and 
Midland Motor Cylinder Company, Limited. 

Acoustical Engineering. By W. West. London: Sir 


Isaac Pitman and Sons, Limited. [Price 15s. net.] 

Technische Kulturdenksmale im Auftrag den Agricola- 
Gesellschaft hiem Deutschen Museum. Edited by 
Proressor Dr. C. Matscnoss and Dr. Ine. WERNER 
LinpNeR. Munich: F. Bruckmann A.G. [Price 
6-50 marks.] 

The Calculation of Heat Transmission. By MARGARET 
FISHENDEN and Owen A. Saunpers. London: His 
Majesty's Stationery Office. [Price 10s. net.] 

Wirtschaftlicher koustruieren-bittiger geissen. By ROBERT 
LEHMANN. Berlin: V.D.I. Verlag. G.m.b.H. [Price 
4°20 marks.) 

University of Illinois Engineering Experiment Station. 
Bulletin No. 240. The Flow of Air Through Circular 
Orifices in Thin Plates. By J. A. Pawson and J. G. 
LowTHER. [Price 25 cents.] No. 241. Strength of 
Light I-Beams. By M. 8. Ketcuum and J. O. Drarrry. 
[Price 25 cents.] No. 242. Bearing Value of Pivots 
for Scales. By W. M. Wrtson and Others. [Price 
30 cents.}] Urbana: University of Illinois. 

The Heat Treatment and Annealing of Aluminium and its 
Alloys. By N. F. Bupeen. London: Chapman and 
Hall, Limited. [Price 25s. net.] 

Architectural Graphic Standards for Architects, Engi- 
neers, Decorators, Builders and Draftmen. By CHARLES 
Georce Ramsey and Harotp REEVE SLEEPER. New 
York: John Wiley and Sons, Incorporated, London : 
Chapman and Hall, Limited. [Price 37s. 6d. net.] 

Protective Films on Metals. By Ernest 8. Hepaes. 
London: Chapman and Hall, Limited. [Price l5s. 
net.] 

A Concise Building Encyclopedia. 
Corxuttt. London: Sir Isaac 
Limited. [Price 7s. 6d. net.] 

Earth Dam Projects. By Jarw D. Justix. New York: 
John Wiley and Sons, Incorporated. London: Chap- 
man and Hall, Limited. [Price 31s. net.] 

Handbuch der Anorganischen Chemie. Vol. IV. Part 3. 
Second Part. Komplex Cyanide des zwei und drei- 
wertigen Hisens. Edited by Dr. R. Aperr, Dr. Fr. 
Aversacne and Dr. I. Kopret. Leipzig: 8S. Hirzel. 
[Price 24 marks.] 

Experimental Researches and Reports. Vol. XIV. 1931. 
Sheffield: The University. Department of Glass 
Technology. [Price 7s 6d.] 

Muscular Work, Fatigue and Recovery. By G. P. Crow- 
pen. London: Sir Isaac Pitman and Sons, Limited. 
[Price 3s. 6d. net.] 

1S-Diagramme fur Verbrennungsgase und ihre Anwendung 
auf die Verbrennungsmaschine. By Dr. Inc. WALTER 
Prtamm. Berlin: V.D.1.-Verlag G.m.b.H. [Price 
7:90 marks.) 

Canada. Department of Mines. Mines Branch No. 729. 
The Clay and Shale Resources of Turner Valley and 
Nearby Districts. By W. G. Worcester. Ottawa: 
Department of Mines. Mines Branch. [Price 20 
cents. } 

United States Geological Survey. Water Supply Paper 
No. 638 D. Quality of Water of the Colo River. 
By C. 8. Howarp. No. 683. Surface Water Supply 
of the United States, 1929. Part III. Ohio River Basin. 
No, 692, 1929. Part XII. North Pacific Slope Drain- 
age Basins. A. Pacific Slope Basins in Washington 
and Upper Columbia River Basin. [Price 25 cents.]} 
No. 696, 1930. Part I. North Atlantic Slope Drain- 
age Basins. No. 701, 1930. Part 6. Missouri River 
Basin. [Price 50 cents.) No. 702. Part 7. Lower 
Mississippi River Basin. [Price 20 cents.] No. 706, 
1930. Part2. Pacific Slope Basins. [Price 20 cents.] 
Washington : Government Printing Office. 

The Calendar and its Reform. By F. A. Brack. London : 
Gall and Inglis. [Price 2s. 6d. net.) 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is absence of new 
features of moment in the Cleveland pig-iron trade. 
Sales to overseas firms are quite trifling, and holidays 
in Scotland have checked business with customers 
beyond the Tweed, but local and other home firms are 
using just a little more iron. Restricted production is, 
however, fully equal to needs. Makers’ own consuming 
works continue to absorb a considerable proportion of 
the output. Merchants have little iron to offer, and 
their operations are greatly cramped by conditions of 
contract with ironmasters, which prohibit second-hand 
sales to principal home consumers. Stocks are not 
embarrassingly large, and a little increase of demand 
would quickly strengthen the statistical position. 
Buyers persistently seek to break producers’ fixed 
figures for home trade, which stand: No. 1 Cleveland, 
6ls.; No. 3 g.m.b., 588. 6d.; No. 4 foundry, 57s. 6d. ; 
and No. 4 forge, 57s. 

Hematite-—Stocks of East Coast hematite are heavy, 
and are not decreasing. There are rumours that one 
or two furnaces may shortly be put out of operation, 
but others that have long been idle are to be re-lighted. 
Preparations for blowing in two furnaces at the Ayresome 
Ironworks of Messrs. Gjers, Mills and Company, are 
well advanced, and the plant is expected to be producing 
iron early next month. Merchants have a free hand as 
regards disposal of their holdings, and are keen to 
unload, with the result that they are underselling 
producers to some extent. The latter still ask 62s. 6d. 
for ordinary qualities, and 63s. for No. 1 hematite. 


Foreign Ore.—Foreign ore is almost unsaleable. Best 
rubio remains at 15s. c.i.f. Tees. 
Blast-Furnace Coke.—Durham blast-furnace coke is 


— and difficult to dispose of, local users still 
1aving considerable quantities of their own makes to 
draw upon. Good medium qualities are offered at 
15s. 6d., delivered here. 


Ironstone Miners’ Wages.—At aconference of Cleveland 
ironstone mine-owners and miners’ representatives this 
week, it was agreed to leave wages unchanged, though 
under the operation of the sliding scale, the owners were 
entitled to a small reduction for the current quarter. 

Blast-Furnacemen’s Wages.—The average net selling 
price of No. 3 Cleveland pig-iron for the second quarter 
of the year having been certified at 52s. 8-52d. per ton, 
as compared with 53s. 2-61d. per ton for the first three 
months of the year, North-East Coast blast-furnacemen’s 
wages, are, under sliding scale arrangements, unaltered. 


Manufactured Iron and Steel.—New business develops 
slowly in the various branches of finished iron and steel. 
Moderate sales of galvanised sheets have, however, 
been made recently. Most departments are urgently 
in need of orders, the outstanding exception being the 
section turning out constructional steel. Recognised 
market rates are unchanged. Common iron bars are 
91. 15s.; best bars, 101. 5s.; double best bars, 101. 15s. ; 
treble best bars, 11/. 5s.; packing (parallel), 81. ; 
packing (tapered), 10/.; steel billets (soft), 52. 10s. ; 
steel billets (medium), 61. 12s. 6d.; steel billets (hard), 
71. 2s. 6d.; iron and steel rivets, 11/. 5s.; steel ship 
plates, 8/. 15s.; steel angles, 81. 7s. 6d.; steel joists, 
8l. 15s.; heavy sections of steel rails, 82. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots ; fish plates, 
121. 10s.; black sheets (No. 24 gauge), 8/. 58.; and 
galvanised corrugated sheets (No. 24 gauge), 91. 10s. 

Scrap.—There is more demand for heavy steel scrap, 
the price of which is fully 35s. Several other kinds of 
scrap are very slow of sale. 








OTTaWwA AND ENGINEERING STANDARDS.—It will be 
recalled at the last two Imperial Conferences, great 
importance was attached to the development of inter- 
Empire standardisation, and to the preparation of 
national industrial specifications by the standardising 
bodies in each of the constituent parts of the British 
Commonwealth of Nations. This question will again be 
brought up at the Ottawa Conference and Mr. C. Le 
Maistre, Director of the British Standards Institution 
has been appointed Adviser to the United Kingdom 
Delegation. 


British STANDARD SPECIFICATION FOR STEELWORK 
in Buripine.—The British Standards Institution has 
issued a specification dealing with the use of structural 
steel in building. The issue of this specification is of great 
importance to the building industry in formulating a 
standard upon which practice may be based in accordance 
with the most modern developments in the application of 
steelwork. The specification is based upon the work 
carried out by the Steel Structures Research Committee 
of the Department of Scientific and Industrial Research, 
and by the British Steelwork Association, on behalf of the 
steel and structural engineering industries. Approval of 
the specification has already been given by the Ministry 
of Health, and H.M. Office of Works has indicated its 
intention of using the new specification. The official 
recognition given by the Ministry of Health will have the 
greatest effect in establishing, with the friendly co- 
operation of local authorities, the specification as the 
basis of a national building code. The Building Division 
of the Institution is continuing its work, and a series of 
specifications for building materials, other than steel, is 
being prepared. Copies of the new specification, which is 
designated No. 449-1932, may be obtained from the 
Publications Department of the Institution, 28, Victoria- 
street, London, 8.W.1, price 2s. 2d. post free. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel—Gross output maintains a remarkable 
level considering the restrictions on export business 
through hostile tariffs and currency difficulties. While 
it is true that a considerable amount of plant is either 
wholly idle or is operating only short time, the total 
production from all sections is fully equal to that of a 
year ago. The latest official statistics show that in 
May the output of steel ingots and castings in the 
Sheffield area reached 63,800 tons. This was slightly 
above the total for the corresponding month last year, 
and was 3,700 tons in advance of the aggregate for 
April this year. Basic steel represents an increasi 
share of local output, more than two thirds of the total 
production in May being steel of this character, and less 
than 20,000 tons acid steel. The returns for Lincoln- 
shire (in which Sheffield has allied interests) were rather 
less encouraging, though the April output was more 
than maintained. Current business in heavy steel and 
engineering products is distinctly patchy. Seasonal 
quietude is, however, expected, and it is easily possible 
to exaggerate the less favourable aspects of the local 
staple industries. Big business is in prospect in iron- 
works and steelworks plant. No detailed announce- 
ment can be made at present, but it can be stated that 
Sheffield expects to secure orders of substantial value 
from foreign buyers who are developing inland trades. 
More business is expected from Russia. Many more 
orders are being executed for the Soviet than is generally 
realised. Last year, Sheffield firms supplied something 
like half-a-million pounds’ worth of ironworks and 
steelworks plant, machinery and implements to the 
Soviet Government. There is also considerable activity 
in high-grade aircraft steel, automobile parts and fittings, 
crushing and dredging plant, magnets and magnet steel, 
hollow forged drums, and rust-resisting and acid- 
resisting materials. Considerable benefit has accrued to 
several of the tool trades through the new tariffs. Factory 
extensions have been necessitated by the increased 
demand for carbon steel drills of a type that were largely 
imported from the Continent. 


South Yorkshire Coal Trade.—Conditions show little 
improvement in any section. This is the quietest month 
of the year in housecoal. Minimum supplies are being 
taken for current consumption, and there is little for- 
ward buying, either by the Provinces or London for 
stocking purposes. Supplies are more than ample to 
meet all demands. There is evidence of selling pressure. 
Industrial fuel is a disappointing market. Deliveries 
of steam hards are going away steadily, but there is 
little inquiry for nuts and smalls for current consump- 
tion, whilst forward buying is very slow. Stocks are 
beginning to accumulate at pit heads and sidings. Coke 
supplies are much in excess of demand. Business in 
blast-furnace coke has sagged owing to the existence of 
large surpluses of pig-iron. Supplies are being offered 
at cheap rates, but there are few buyers. Transactions 
are also limited in patent oven and gas coke. Quota- 
tions :—Best branch hand picked, 25s. to 26s.; Derby- 
shire best house, 20s. to 21s.; Derbyshire best brights, 
17s. to 188. 6d. ; screened housecoal, 15s. 6d. to 16s. 6d. ; 
screened house nuts, 15s. to lfis.; Yorkshire hards, 16s. 
to 188.; Derbyshire hards, 16s. to 18s.; rough slacks, 
8s. 6d. to 9s. 6d.; nutty slacks, 7s. to 8s. 6d.; smalls, 
4s. 6d. to 5s. 6d. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Survey.—The recent improvement noted in 
certain sections of the heavy industries of the North- 
Western area is being maintained. Although few large 
contracts are being placed, several firms are securing 
useful orders for relatively small quantities, and inquiries 
are reported to be definitely better than at any previous 
period during 1932. Structural steelwork firms, in 
particular, are taking a more optimistic view of the 
immediate future and are confident that inquiries now 
circulating will result in remunerative business; while 
in the foundry iron branch there are prospects of increased 
forward buying in the next month or two. Messrs. 
Simon Carves, Limited, of Cheadle Heath, near Man- 
chester, have strengthened their order book with an 
instruction from Messrs. The Cowpen Coal Company, 
Limited, of Blyth (Northumberland), for coal-washing 
plant ; and Messrs. Mirrlees, Bickerton and Day, Limited, 
of Stockport, have on hand contracts for engines of 
various types and capacities for clients at home and in 
India, Canada, and Sierra Leone. Messrs. Ferranti, 
Limited, of Hollinwood, are to supply electric meters 
to the Manchester Corporation Electricity Committee 
for the next twelve months ; and Messrs. William Knott 
and Sons, Limited, of Manchester, are to supply iron 
castings to the same undertaking. Recent orders booked 
by Messrs. The Stanton Iron Company, Limited, include 
cast-iron 12-ft., concrete-lined pipes for the Manchester 
Waterworks Department, and cast-iron pipes to the 
value of 30,0001. for the Swindon Corporation. 


Contracts.—Important orders for aircraft are likely to 
be secured by Messrs. A. V. Roe and Company, Limited, 
of Newton Heath, near Manchester, following the official 
announcement that the Air Ministry has accepted the 
firm’s Avro 621 tutor-t machine as the standard 
training machine for the Royal Air Force. In addition 
to contracts which will be placed by the British Govern- 
ment, it is probable that foreign Powers will employ the 
type on an extended scale, thereby providing further 
work for the Manchester firm. More employment is also 
probable at Bradford in the near future, following the 
announcement that Messrs. The English Electric Com- 
pany, Limited, have booked orders for electrical equip- 


ment for 42 coaches and 21 trailer coaches for the Danish 
railways, and for the supply of 102 tramway-car motors 
for the London County Council. 

Lancashire Industrial Developments.—Whole-hearted 
satisfaction at the results of the first year’s work of the 
Lancashire Industrial Development Council was expressed 
by Lord Derby, the president, at the annual meeting. 
The Council, he was convinced, was the beginning of an 
ever-growing enterprise that would, he felt sure, bring 
new industries and help to restore Lancashire’s former 

rosperity. Their foreign propaganda was proving 
ruitful, and almost daily inquiries were being received 
for particulars for sites for new industries. In the past 
ear, 15 factories manufacturing a wide range of articles 
ad been commenced in the area, and hope was enter- 
tained that many more would be established in the 
comparatively near future. 


NOTES FROM THE SOUTH-WEST. 


CarpIFF, Wednesday. 

The Coal Trade.—The dispute with Ireland is being 
closely followed by coal market operators in view of the 
fact that over 200,000 tons of the 1,147,000 tons of British 
coal sent to Ireland in the first half of the year were 
shipped from South Wales. Anticipating the possibility 
of an Irish tax on British coal, shippers are including 
a clause in new sales contracts making Irish importers 
liable for any tax which the Irish Government might 
impose. In the meantime the general position of the 
Welsh steam coal trade remains unsatisfactory. While 
A coals, which are extensively used in France as a 
substitute for anthracites, are comfortably placed for 
orders, and in a position to command a premium on the 
schedule prices, the demand for bituminous classes con- 
tinues limited, and though outputs have been considerably 
reduced in consequence of the general lack of trade, free 
supplies continue to exceed requirements. Consequently, 
shippers can obtain their needs at the schedule prices 
without difficulty. Buyers tied to named brands, how- 
ever, sometimes find it impossible to secure their require- 
ments immediately owing to the intermittent working 
of the pits causing temporary shortages. Exports of 
Welsh coal last week amounted to only 310,000 tons 
compared with 350,000 tons in the preceding week. 
Clearances to France fell off from 112,000 tons to 
98,000 tons, and to the Argentine from 38,000 tons to 
25,000 tons, but to Canada increased from 25,000 tons to 
33,000 tons. 


Iron and Steel.—Shipments of iron and steel at 13,582 
tons in the past week were more than double the total for 
the preceding six days. Exports of tin-plates and terne- 
plates increased from 5,713 tons to 10,262 tons, of 
black-plates and sheets from 98 tons to 650 tons, of gal- 
vanised sheets from 714 tons to 1,346 tons, and of other 
iron and steel goods from 166 tons to 1,325 tons. Imports 
on the other hand, were reduced from 15,140 tons to 
12,768 tons. Arrivals of iron and steel fell from 14,810 
tons to 11,618 tons, of which Belgium supplied 11,593 
tons and Holland 25 tons. Arrivals of scrap were, 
however, increased from 300 tons to 1,150 tons, of which 
650 tons were from France and 500 tons from Germany. 

Coal for Fuel Making.—Welsh patent fuel manufac- 
turers are to receive their supplies of small coal and duff 
at cheaper prices. The executive committee of the 
Marketing Association is recommending the coalowners 
to make this concession to the fuel makers because of 
the inability of the fuel manufacturers to compete with 
foreign makers who are receiving supplies of coal at 
considerably lower prices, and are thus able to undercut 
Welsh fuel which is being quoted at higher prices than best 
Welsh coal because of the high cost of pitch. 











Tae Overneap Lives AssociaTion.—The Summer 
Meeting of the Overhead Lines Association was held 
at Chesham on Friday, July 1, when the transmission 
and distribution systems of the Chesham Electric Light 
and Power Company, Limited, were inspected. The area 
of this undertaking covers some 84 square miles, mainly 
of a rural character, in which 48 route miles of line, 
operating at 11,000 volts, and 55 miles, working at lower 

ressures, have been erected. A supply is received in 
ulk at 33,000 volts in the south-eastern corner of the 
area, not far irom Amersham, from the Metropolitan 
Electric Supply Company and is then transmitted to 
local sub-stations, some of which are housed in brick 
buildings, while others are of the out-door type. A 
number of the latter are mounted on the poles them- 
selves. The towns supplied include Chesham, Amersham. 
and Berkhamstead, while there are also a number of 
smaller villages and isolated farms on the mains, 





APPLICATIONS FOR INCREASED Import DutIEs.—We 
have been notified by the Import Duties Advisory Com- 
mittee that they have received applications for increased 
duties from the Wire Netting Manufacturers’ Association 
in respect of iron and steel wire netting ; from the Iron 
and Steel Wire Manufacturers’ Association in respect of 
iron and steel wire and iron and steel wire nails; from 
the Sheffield Cutlery Manufacturers’ Association in 
respect of scissors and from the File Manufacturers’ 
Association in respect of precision and manicure files. 
The committee have also received an application from the 
Royal ical Society for the addition of maps, 
plans and hydrographic charts to the free list and are 
considering the question of additional duties on dredgers, 
barges, tugs, launches, pleasure craft and other small 
vessels and boats, including their accompanying equip- 
ment. Any representation, which interested parties 
desire to make in regard to these commodities, should be 
addressed in writing to the Secretary, Import Duties 
Advisory Committee, Caxton House, est Block), 





Tothill-street, London, 8.W., not later than July 28. 


NOTICES OF MEETINGS. 





INstTITUTION OF MINING AND MeTALLURGY.—Wednes- 
day, July 20, 5.30 p.m., Institution of Electrical Engi- 
neers, Victoria-embankment, W.C.2. ‘“‘ Air-Transporta- 
tion of Gold Dredgers in New Guinea,” by Mr. C. A. Banks. 

InstrruTion oF StructurRAL ENGrIveers.—Thursday, 
July 21, 6.30 p.m., 10, Upper Belgrave-street, 8.W.1, 
General Meeting to discuss the revision of the Institution's 
Report. “Steelwork for Buildings. Part I. Loads 
and { Stresses.” 








NOTES FROM THE NORTH. 


Guascow, Wednesday. 

Scottish Steel Trade.—A dull tone has prevailed in 
the Scottish steel trade during the past week, and buying 
on all sides has been of a very restricted nature. Con- 
sumers’ requirements have been small and easily satisfied, 
and this has been the case both on home and export 
account as well. There is still a strong undertone, 
which has been somewhat strengthened by the results 
achieved at Lausanne and ‘the support given to the 
Government’s War Loan Conversion Scheme. The 
holiday period in the Glasgow area, which commences 
this Tok, will be rather longer than usual, and few 
works are likely to be re-opened before the first week of 
August. By that time it is hoped that the outlook will 
have improved and that specifications will be a little 
more plentiful than they have been during recent months. 
Makers of black steel sheets have been fairly well 
employed of late, but chiefly on the lighter gauges. The 
heavier sheets and galvanised sorts continue in very 
small demand. Inquiries overall show a tendency to 
increase, and it would seem as if consumers were begin- 
ning to look into the future. Prices are unchanged, and 
are as follows :—Boiler plates, 9/. per ton ; ship plates, 
81. 15s. per ton; sections, 8/. 7s. 6d. per ton; black 
steel sheets, }-in., 7/. 15s. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 11/. per ton, all delivered 
at Glasgow stations. 

Malleable-Iron Trade.—No change of any kind has 
taken place in the malleable-iron trade of the West of 
Scotland and depression still prevails. There has been 

ractically no increase in the demand prior to the 
aaege either for bar iron or re-rolled steel bars. Prices 
are without change and are as follows :—‘‘ Crown ” 
bars, 9/. 15s. per ton for home delivery, and 9/. 5s. per 
ton for export; and re-rolled steel bars, 6/. 10s. per ton 
for home delivery, and 61. 7s. 6d. per ton for export. 

Scottish Pig-Iron Trade.—The demand for Scottish 

ig-iron continues very poor and stocks on hand are 

eavy. Neither ironfounders nor steel makers have been 
placing much business recently owing tc trade depression, 
and the outlook is not very bright. Consignments from 
India and the North of England keep coming into the 
Clyde, and this is all against local trade improving. 
The following are the current market quotations :— 
Hematite, 68s. 6d. per ton, delivered at the steelworks ; 
foundry iron, No. 1, 72s. per ton, and No. 3, 69s. 6d. 
per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Baturday, July 9, amounted to 307 tons. Of that 
total, 287 tons went overseas and 20 tons coastwise. 
During the corresponding week of last year the total 
shipped only amounted to 66 tons, and all of it went 
coastwise. 








Forty-seveN Years or INSTRUMENT MANUFACTURE. 
—Messrs. Evershed and Vignoles, Limited, Acton Lane 
Works, Chiswick, London, W.4, the well-known manu- 
facturers of instruments for electrical and marine pur- 
poses, have issued an excellently illustrated booklet 
describing the development of the firm since 1885, four 
years after Ayrton and Perry had devised their historic 

ters voltmeters. In 1884, Cardew invented his 
hot-wire voltmeter, which was manufactu by Messrs. 
Goolden and Trotter. Mr. Sydney Evershed, who 
entered the service of this firm in 1886, had also designed 
a ing instr tof potent yg apr manu- 
facture of which was undertaken in 1887. The instrument 
department of the firm, which in the meantime had 
become Easton, Anderson and Goolden, was purchased 
in 1894 by Messrs. Evershed and Vignoles in association 
with Ayrton and others, and the present concern was then 
established. The factory at Chiswick dates from 1903, 
but has been extended several times until it now covers 
a floor area of 111,000 sq. ft. The present managing 
directors are Lieut.-Col. W. A. Vignoles, D.S8.O., and Mr, 
A. Vines. One of the most interesting activities of the 
firm has, of course, been the production of a portable 
ohmmeter and generator. This was first placed on the 
market in 1889, but was greatly improved by the inven- 
tion of the moving-coil ohmmeter in 1903, thus enabling 
the measuring instrument and the generator to be 
housed in the same box without magnetic interference. 
This instrument was termed the Megger, and has been 
develo for a variety of ranges, while in more recent 
years demand for a smaller and lighter instrument of 
the same type has been met by the introduction of the 
“Meg” testing set. The er earth tester, the 
Bridge-Megger testing set, and Ducter low-resistance 
tester, together with switchboard and portable instru- 
ments, both indicating and recording, are also manu- 
factured. The company’s connection with marine work 
dates back to 1893, when Messrs Evershed and Richards 
invented a system of electrical communication for use on 
board ship, which is now extensively employed as a helm 
indicator by the Navy, while more recently the Brewerton 











course recorder has n developed. 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C. ™ 
We desire to call the apention, gt ur z readers. 
the fact that the above is o Ess, 
and that no connection 5 between this 
Journal and any other publications bearing 
somewhat similar titles. 
TELEGRAPHIC " ENGINEERING,” LESQUARE, 
ADDRESS LONDON. 
TELEPHONE NuMBER—TEMPLE BAR 3663 
@ — 





SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING ” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance : 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £2 18 6 
Thick paper copies. £3 3 0 
For all other places abroad :— 
Thin paper copies £3 3 0 
£3 7 6 


Thick paper copies 

Foreign and Colonial subscribers receiving incom- 

plete copies through newsagents are requested to 

communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
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OTTAWA AND WORLD TRADE. 


Wiruin the next few days 285 delegates, advisers 
and secretaries, as well as 105 journalists, repre- 
senting Empire and foreign newspapers, and 
numerous observers from all parts of the world will 
be arriving at Ottawa, preparatory to the assembly 
of the Imperial Economic Conference, which opens 
in that city on July 21. The main object of this 
gathering is to find a way of securing more and freer 
trade within the British Empire. Important as this 
object is, both for this country and for the other 
communities, which make up His Majesty’s 
Dominions, it is, however, only a part of that wider 
and still more difficult problem of how to get trade 
and industry moving in a world whose economic 
activity seems rapidly to be approaching stagnation. 
Attempts to deal with other aspects of this problem 
have recently been made, both at Lausanne and at 
Geneva; and it seems probable that it will be 
dealt with on the broadest possible basis at a 
World Conference, which may be held during the 
autumn in London. That it must be dealt with in 
a way which will give a real solution and not be 
simply a panacea or lead to an accerbation of the 
present situation, is clear from a report recently 
issued by the Economic Committee of the League 
of Nations, in which it is stated that the value of 
international trade to-day is only one-half, or 
perhaps less than one-half, what it was in the first 
quarter of 1929. During the same period the 
number of unemployed has more than doubled, and 
from 20,000,000 to 25,000,000 persons are now out 
of work. Unfortunately, the situation seems to be 
growing worse rather than better, in spite of the 
fact that there is not a Government in the world, 
which has not used every means in its power to 
prevent its national economy from being affected 
by the general depression. Nationalism is not, 
however, a sufficient, or even the best available, 
weapon for dealing with this crisis. For, as the 
report points out, its use, though comprehensible 


*|and perhaps even inevitable, has had disastrous 
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effects internationally and has, in fact, intensified 
a situation it was designed to relieve 

This statement of the position, which there is no 
reason to suspect is incorrect, should be clearly 
borne in mind, both by those who will play a direct 
part in the Ottawa Conference and by those who 
have, doubtless with the best intentions, been 
assisting the delegates with advice. Its correctness 
may also, not unfairly, be deduced from what it is 
proposed should be dealt with at the Conference. 

From the provisional agenda, which was issued 
by the Canadian Government on Wednesday, it 
appears that the subjects for consideration will 
include, first, general trade questions such as tariffs, 
export bounties, commercial treaties with foreign 
countries, industrial co-operation, communications, 
research and standardisation. Next, monetary 
and financial questions, such as the desirability of 
taking steps to restore and stabilise the general 
price level and exchanges within the Empire, will 
be dealt with, and, finally, the negotiation of trade 
agreements. The task is a formidable one, but 


»| fortunately, pending the issue of the agenda, the 


British Government have undertaken much prepara- 
tory work, and have not only done their best to 
ascertain the views of those most likely to be 
concerned in any changes that may be made, but 
to have the data sifted by Cabinet and Departmental 
Committees. 

The result will, we hope, be that our repre- 
sentatives will go to Ottawa fully instructed in their 
brief, and so able to reply effectively to the argu- 
ments of the other parties. At the same time, we 
are glad to learn from a speech which Mr. Thomas 
made to the British Empire League that they will 
have no cut-and-dried scheme in their attaché 
cases, and we trust with him that every Dominion 
will be in the same position. The Canadian 
Government, for their part, seem determined that 
the necessary work shall be carried on energetically 
and with all speed, so that given the desire to achieve 
results, it should not be impossible to go some way 
to solving a very difficult problem within the 
boundaries of the Empire. To do this, what is 
needed, as Lord Hailsham has well said, is a spirit 
of co-operation, so that while all concerned will 
naturally do their best to protect the interests of 
that part of the Empire they primarily represent, 
they will also not be unmindful of the fact that the 
prosperity of the Empire as a whole is of the most 
vital importance to every part of it. 

One of the most difficult questions the Conference 
will have to consider is the desire of the Dominions 
to increase their manufacturing activities. The 
view is widely held that the correct Imperial eco- 
nomic policy is for the Dominions to supply us with 
all the raw materials and foodstuffs they can produce 
and for us, in turn, to have exclusive rights over 
their markets for manufactured goods. Such a 
policy is, however, quite impossible of realisation. 
It would be demanding too great a sacrifice from 
those with whom we are associated, and it is even 
open to question whether such a sacrifice would be 
desirable. On the other hand, we shall be perfectly 
justified in calling attention to the possible effects 
of certain developments that have recently been 
taking place in the realm of manufacture, and in 
suggesting that some arrangement should be made 
whereby the Dominions might find greater security 
in our markets for what they produce, and that we 
should be freer to supply them with the things 
they cannot make for themselves, but which they 
are now obtaining from other countries. In fact, 
if that cannot be done the Conference will be a 
failure. 

Put in another way, it will be necesaary for the 
Ottawa Conference not only to decide such matters 
of detail, important as these will be, but to make a 
choice between a strictly nationalistic economic 
policy, the ultimate effect of which can only be to 
restrict trade, and a consolidation, which will stimu- 
late industry within the Empire and thus create a 
unit larger and more active than anything that 
has yet been established. It is obvious that the 
latter policy is the right one. It would, to begin 
with do a great deal to ensure prosperity within 
an area of 13,355,000 sq. miles, which represents 
some 26 per cent. of the world’s surface, and is 





occupied by some 450,000,000 persons, or 20 per 
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cent. of the world’s population. This area, in 
which in 1929, 28-2 per cent. of the world’s trade 
was carried on, contains all the potentialities for 
a rapid increase of both wealth and industry. 
Some adjustment of the present position within 
it is, however, needed, as is shown by the facts 
that the increasing volume of manufactured goods, 
which has been imported into Great Britain during 
recent years has resulted in the Empire as a whole 
becoming a net importer, and that of the 
600,000,0001. worth of goods thus imported during 
1929 some 250,000,0001. represented articles of a 
kind which British industry is quite capable of 
supplying. If the Conference, therefore, can do 
something to adjust this inequality by so arranging 
the fiscal system of the Empire that any one section 
can without sacrifice obtain such goods as it requires 
from such other section or sections as are able to 
supply them, it will not only have justified its 
existence, but will have made a valuable contribu- 
tion to the re-establishment of the world’s trade on 
a firm foundation. 

For, to create a self-contained trade unit out of 
the British Empire is, we feel, but the first step. 
The Empire, large as it is, and prosperous as it 
may be, is only part of the world; and will not be 
fully restored to health while any of the members of 
that great community are sick or even convalescent. 
M. Caillaux has pointed out that the present 
crisis is due to the failure of an economic organisa- 
tion, which is based on national units, to provide 
for the effects of mass production on international 
markets. In other words, machinery and tech- 
nical developments have created industries in 
every country which, in order to pay their way, 
must produce more than that country can consume. 
Moreover, though they use a great deal of expensive 
equipment, they employ comparatively little labour. 
The result has been that every country has striven 
to obtain the widest possible market for its own 
goods and at the same time, to shut out the products 
of other countries; and has gone on doing this 
long after the futility of such a policy should have 
been evident. Fortunately, there are signs that this 
futility is now recognised; for everywhere com- 
peting industries are at last beginning to think 
about co-operation and to consider how production 
can be co-ordinated with consumption. In other 
words, they are contemplating the possibility of 
doing for themselves what, it is hoped, the Ottawa 
Conference will do for the Empire. 

By a process of extrapolation, it may, there- 
fore, be argued that for the re-establishment of 
world industry it is necessary that all barriers, 
which prevent the free play of international trade, 
should be removed, and that at the same time, 
some understanding between the nations should be 
entered into, which will restrain and regulate the 
present ruinous and ill-conceived competition. 
From this point of view the efforts of Ottawa to 
obtain an agreement between the various parts of 
the Empire, which will ensure complementary 
production and an equitable division of markets, 
might well form a preliminary to something of the 
same kind, but on a much larger scale, and confined 
not to one community, but extending over the 
whole world. The activities of those who are to 
attend the Ottawa Conference may, in fact, be 
compared to those who sink the cofferdams within 
which the permanent foundations of the bridge are 
subsequently built. To begin with, these coffer- 
dams obstruct the free flow of traffic, but that 
obstruction is only temporary, and in due course are 
replaced by a link which joins what was formerly 
separated, ; 

Such an analogy must not be construed too 
strictly or pushed too far. But in the present cir- 
cumstances of world trade, it would be wrong not 
to emphasise the fact that re-organisation within 
the Empire is a means to an end rather than the 
end itself. That end is the stabilisation of world 
conditions on a foundation firm enough to enable 
the genius of the technicians and the enterprise of 
manufacturers to be given full play unhampered by 
the obstacles which now so largely stultify their 
efforts. If this can be brought about, the British 
Empire, to adapt a famous saying, will have saved 
itself by its own efforts and the world by its 
example. 











THE EFFICIENCY OF TURBO- 
COMPRESSORS. 


In an article on the gas turbine published in 
our issue of May 13 last, page 575, we gave a formula 
which connects the stage efficiency of a compound 
turbo-compressor with the index of the equation 
to the compression curve PV’ = constant. From 
correspondence received it appears that a detailed 
description of the development of this formula may 
be of service to a number of readers. The special 
case considered was that of a compressor used to 
charge the combustion chamber of a gas turbine. 
Such a compressor works without intermediate 
cooling, and the whole of the energy imparted to 
the air en route is carried into the combustion 
chamber. Only a part of this energy is, however, 
high grade energy, the remainder having been 
added to the air in the form of heat. 

As was pointed out in the article already cited, a 
turbo-compressor may be regarded as analogous to 
a reciprocating compressor, to which a number of 
fans have been added in the clearance space to 
churn up and heat the air. Hence the total work 
done by the turbo-compressor is not represented by 
the corresponding indicator diagram, which repre- 
sents solely the high grade energy and not that 
which has been degenerated into heat. 

If we consider an infinitesimal stage of a com- 
pound compressor in which the total work done is 
represented by AW, then AW is made up of two 
parts the high grade energy represented by the 
strip VAP of the corresponding indicator diagram, 
and the energy Ag, which has been degenerated 
into heat. 

We have thus 

AW = VAP + dg. (1) 
But if y be the stage efficiency (which may be 
defined as the ratio of the high grade energy 
delivered from any stage to the total energy sup- 
plied to the stage), the energy degenerated into 
heat is 


(1 n) AW Aq (2) 
Combining these two equations we get 
1 : 
Ag 1 Vv AP (3) 


But when heat is added to any body we have the 
general equation : 
Heat added = change of internal energy 
+ external work done. 

The internal energy of a pound of a perfect gas 
is equal to the work which would be done by it on 
an adiabatic expansion down to zero pressure, i.e., to 
! , . , es 

; *PV where y is the adiabatic index. 


Y 
In our elementary stage, therefore, the change of 


: A(PV) whilst the 
Hence 


internal energy is equal to 
external work done is P. AV. 


Aq ,A(PV) + PAY 


Substituting from (3) we get 


> var ) (PAV + VAP) + PAV 


On re-arrangement this gives 


(4) 
” aes, 

This equation is easily integrated, but it is perhaps 
simpler to proceed as follows: Assume that the equa- 
tion to the compression curve is PV4 — Constant. 
Then by differentiation we get 

ViaPp+aPv-'av=o 
This may be written in the form 


v4 (ap ay) 0 


or 
AP A 2 AV 
V 
Comparing this with (4) we get 
1 n 1 
l n y¥- 1 





Adding unity to both sides gives 


y—1 
This on simplifying the right-hand side reduces to 
1 1 l 
ee n (Q ae > 
which was the formula in question. 

When there is intermediate cooling, as is com- 
monly the case, if the compressor is not to supply 
a gas turbine, the formula, of course, holds good 
only for the sections of the compressor comprised 
between two consecutive cooling points, and not to 
the compressor as a whole. 








NOTES. 


British TARIFFS AND AMERICAN MANUFACTURERS. 


Txar tariff provisions are not incapable of 
evasion by methods more or less ingenious, is 
shown by a statement made by Mr. William Watson, 
chairman of the New Industries—Home and Over- 
seas Committee, 128, St. Vincent-street, Glasgow, 
C.2, on his return from a tour in the United States. 
The object of this tour was to secure new manu- 
facturing industries for this country, but Mr. Watson 
found that instead of attracting Americans to 
Britain, our existing legislation was driving them 
to Canada; as by establishing a factory in the 
latter country with a nominal 25 per cent. content 
of native labour the whole of the English market 
was thrown open to them. As a result over 150 
American branch assembly plants have been installed 
in Canada within the last fifteen months, and 
thus provide an excellent example of intelligent 
anticipation. To counteract this policy it has been 
suggested to the Government and to the Import 
Duties Advisory Committee that co-operation with 
American manufacturers should be sought. That 
this would not be an unfruitful policy is shown by 
the fact that one such manufacturer is willing to 
install a factory for the complete production of his 
goods in this country, provided the industry with 
which he is associated is allowed a reduction of the 
duties on assembly parts imported in a raw or 
unfinished state for a period of one year, the object 
being to allow him time to get his factory going and 
to initiate British workers into his manufacturing 
methods. It is stated that if this concession is 
granted, the manufacturer has guaranteed to 
employ both 25 per cent. Canadian labour and 
40 per cent. British labour for 12 months, and 
after that, 100 per cent. British labour. Mr. Watson 
also states that this is regarded as a test case and, 
that a favourable reply would lead to an influx of 
American industries into Great Britain. While we 
may be forgiven for not fully sharing his optimism, 
we hope that the matter will be considered, and 
considered carefully. For it is too complicated to 
admit of a facile decision, in view of the effect it 
may have on our own industries, and that it may 
stimulate other proposals of the same kind. 


Tue Posrrion oF THE Suiprrine Inpustry. 


The shipbuilding returns of Lloyd’s Register for 
the quarter ending June 30, 1932, show that the 
position of this important industry is going from 
bad to worse. When, in fact,-the only consolation 
derivable from the statistics is that the plight of 
other countries is, if possible, worse than our own, 
things have indeed come to a serious pass. The 
tonnage of merchant shipping under construction 
in Great Britain and Ireland on the date to which 
the return was made, was 280,692, which 
274,911 tons less than on the corresponding date 
last year, and no less than 1,111,371 tons less 
than in the June quarter of 1930. Moreover, the 
latest figure includes about 150,000 tons on which 
work has been suspended, and is besides, lower 
than any comparable figure that has been recorded 
by the Register for more than 50 years. It may, 
therefore, well be asked : When will the tide turn ? 
The tonnage now under construction abroad is 
829,081, a figure which is about 96,000 tons less 
than at the end of March, 1932, and of this 
16,653 tons is suspended. Italy leads the way with 
180,565 tons under construction, followed by the 
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United States with 162,203 tons, and France and 
Germany with 128,128 tons and 103,500 tons, 
respectively. The world tonnage under construc- 
tion is, therefore, 1,109,773 tons, of which 25-3 
per cent. is being built in Great Britain and Ireland. 
The tonnage under construction under the inspec- 
tion of Lloyd’s Register reached 640,798 tons. 
The development in the use of oil as fuel, which has 
recently taken place is indicated by the fact that 
24-6 per cent. of the total steam and tonnage that 
is being built—or 272,869 tons—is accounted for 
by 33 oil tankers, all of which, except two, are 
motorships. Six of these, aggregating 47,216 tons, 
are being built in this country. It is also interesting 
to learn that while in Great Britain and Ireland 
245,374 tons of steam tonnage were under con- 
struction and only 34,374 tons of motor ships, in 
other countries the position was reversed and the 
tonnage for motorships—445,662—was nearly 63,000 
tons in excess of that of steamers. The horse- 
power of the steam engines being fitted aggregates 
941,000 h.p. and of the oil engines 410,000 h.p. 
The output of the steam turbines averages 36,000 
h.p. per set, while that of the reciprocating engines 
—115,000 h.p.—is about 8-5 per cent. of the total 
horse-power building. 


Tue ForeMEN’s Benerit SOcrIETY. 


The present industrial depression is nowhere 
more severely felt than among the members of 
what may be called the non-commissioned officer 
class. For while by their own endeavours and 
skill they have raised themselves to better-paid 
positions than their fellows, this very eminence 
makes it less easy to secure another post when they 
lose their employment. It is therefore with con- 
siderable sympathy that we learn from a speech 
delivered by Mr. George B. Richardson, at the 
recent annual meeting of the Foremen’s Mutual 
Benefit Society, that unemployment among this 
class of workers reached an unprecedented high 
level last year. Unfortunately, too, there is no 
sign of immediate improvement, and the position 
is, therefore, one of considerable anxiety. On the 
other hand, it is satisfactory to learn that the 
Society’s membership now stands at no less than 
17,400, and that its funds have increased to the 
respectable total of 2,215,000/., a sum which has 
partially been obtained by the marked rise in the 
price of British Government and other high-class 
trustee stocks in which its assets are invested. The 
Society exists to provide its members with pensions, 
sick benefits and grants in case of need, and we hope 
it will long continue to be as useful in these ways 
as it has been in the past. 


TELEPHONE REORGANISATION. 


From time to time Parliament, the Press, and the 
public turn their attention to the operations of the 
Post Office and put forward suggestions and criti- 
cisms, which, it is fondly hoped, may lead to an 
improvement in this important branch of the public 
service. It is interesting to note, however (though 
we leave it to others to propound the reason), that 
these searchlights are mainly focused on the Tele- 
phone Department, and that the mails, savings 
bank, telegraphs and even radio, with some impor- 
tant exceptions, usually manage to escape. More- 
over, the suggestions range from proposals for the 
root-and-branch reorganisation of the entire system 
to ideas for the improvement of the shape of the 
subscriber's instrument and the note emitted by 
his bell, and from suggestions that the whole busi- 
ness should be taken over by an ad hoc authority 
to complaints that the service has been cut off while 
the householder is on his holidays. It is evident, 
therefore, that the telephone service is a matter of 
both general and particular, if uninformed, interest. 
To this legion of critics and reconstructors must now 
be added the Institution of Professional Civil 
Servants, though, as this body numbers among its 
members 2,300 of the technical staff of the Post 
Office, it has the unusual distinction, and the impor- 
tant advantage, of being able to speak with inside 
knowledge. Indeed, the statement which it has 
recently submitted to the Committee of Inquiry on 
the Constitution, Status, and System of Organisa- 
tion of the Post Office, that is now deliberating under 
the chairmanship of Lord Bridgeman, proves as 





much, and we hope, therefore, that the proposals 
made therein will receive serious attention. It is 
first pointed out that the scientific and technical 
basis of the telephone and telegraph services differen- 
tiates them sharply from the other activities of the 
Post Office, and that there is therefore good reason, 
as suggested by the Royal Commission on the Civil 
Service, 1929-31, for some change in the existing 
organisation. It is considered, moreover, that while 
these services should remain in State ownership, the 
telegraph and telephone business should be largely 
decentralised, and placed under the management of 
a board with a full-time director as chairman and 
the engineer-in-chief as vice-chairman, and with 
the heads of the commercial, operating, service, 
personnel, and accounting departments as members. 
This board should be responsible to Parliament 
through a Minister, who, we gather, need not be the 
Postmaster-General. The country should be divided 
into districts, each of which would be under a 
manager, with assistant managers for plant, com- 
mercial, operating and service purposes, and with 
separate accounts. The new Department would 
utilise the services of the Stationery Office and Office 
of Works on repayment, and would also pay for 
counter and other services rendered by, or shared 
with, the Mails Department. The staff should be 
recruited as at present, but the important suggestion 
is made that the controlling posts should be filled 
by selection from both the technical and non- 
technical branches and not solely from the latter, 
as is now the custom. The new Department would 
raise its own capital and retain its own surpluses, 
and the telephones would be transferred to it at an 
agreed capitalisation. The scheme, though open 
to criticism in detail, has much to recommend it in 
principle, and we look forward with interest to 
the comments of the Committee upon it. 


RATING AND THE INDUSTRIAL DEPRESSION. 


The impact of Parliament on industry may be 
illustrated not only by the burden of taxation, 
which it imposes, and by the restrictions which, 
often with the best intentions, it places on the free 
running of the machine, but by the carelessness 
with which its enactments are drafted, the result 
being confusion, expense and waste of time. Our 
supreme legislative body might, therefore, do 
worse than in the near future devote some of its 
activities to a reform of its own procedure, with the 
aim of ensuring that an Act, when it receives the 
Royal Assent, will not only do what it is intended 
to do, but will mean what it is intended to mean. 
That some reform of this kind is necessary is illus- 
trated by the remarks made by Sir Edwin Stockton 
at the annual general meeting of the Machinery 
Users’ Association on the working of the Rating 
and Valuation (Apportionment) Act, 1928. This 
statute was passed with the object of relieving 
industry, in part, from the burden of local taxation. 
It stipulated, inter alia, that to enjoy de-rating, a 
factory must be occupied and used as such. But 
it provided no clue as to the position of factories 
which, though shut down, were being kept in a 
state to begin work again when conditions war- 
ranted. This may have been due to optimism or 
lack of foresight, or both, but the result is that 
many such factories are now being treated as 
non-industrial premises, though a 75 per cent. al- 
lowance has been granted in respect of non-users. 
In other words, the occupier’s liability with regard to 
them is the same as when they were being produc- 
tively used. This, if we may be charitable, can 
hardly have been what was intended. It is further 
probable, with the experience of the Rent Restriction 
Acts to go on, that during the next revaluation other 
idiosyncrasies in this measure will be revealed, and 
that companies and individuals will be hard put to it 
to maintain the position, which they were told would 
be theirs when the benefits of this Act were dilated 
upon. Recent judgments in the House of Lords 
certainly point that way. Moreover, attempts are 
being made to increase assessments, not only for 
rates, but for income-tax under Schedule A. The 
Association is doing useful work in protecting the 
interests of its members against these incursions 
on the rights of the manufacturer, and it may 
well be argued that if industry is to be brought 
more and more under bureaucratic rule, it should 





at least have the regulations by which it is to work 
clearly and categorically stated. 


THE INTERNATIONAL ELECTRICAL 
CONGRESS IN PARIS. 


THE Proceedings of the International Congress of 
1932, organised to celebrate the fiftieth anniversary 
of the International Congress that sat in Paris in 
1881 to fix the fundamental units relating to elec- 
tricity and magnetism, was officially opened by 
M. Lebrun, the President of the French Republic, 
in the amphitheatre of the Sorbonne in Paris, on 
Tuesday, July 5. Of the survivors of the first 
congress, M. D’Arsonval was unable to be present, 
but sent a telegram of greeting, while Colonel 
Crompton was also unable to attend owing to the 
imperative orders of his medical advisers following 
his recent serious illness. Dr. Oscar Von Miller, of 
Germany, who laid the foundations of modern 
power transmission by his coupling up of Lauffen 
by a high-tension line with the exhibition at Frank- 
fort, and who was a delegate to the 1881 Congress, was 
present, and was given an enthusiastic reception. 

M. Paul Janet, professor of physics at the tech- 
nical school of the Société Francaise des Electriciens, 
in his presidential address, pointed out how the 
work of Faraday, Ampére, and Volta at the 
beginning of the last century was utilised during 
the latter half of the same century, but the Congress 
of 1881, working with a remarkable spirit of co- 
operation, had turned what was chaos in the matter 
of units into order, while the British Association 
during the ten previous years having done not- 
able work in their adoption of the C.G.S. system as 
a basis of electrical units. Some of those at the 
Congress showed extraordinary foresight regarding 
the developments that afterwards took place. The 
success of the 1932 Congress was assured by the 
membership of over 1,300 individuals and under- 
takings; members came from 31 countries, and 
17 countries sent official delegations. 

The proceedings of the Congress were divided into 
13 sections and covered some 230 papers. In view 
of the mass of material concerned, we do not propose 
to attempt to report the Congress fully, and will 
confine ourselves to selected papers, in some sections 
only, which appear to be of general engineering 
interest. 








Drrect-CurRENT ELECTRIC TRACTION. 


The section devoted to electric traction contained 
a number of papers of interest leading to a material 
amount of useful discussion. A paper by M. Cardon 
dealt with development of continuous-current 
traction in Europe. Since 1918 there has been 
great development in this direction, especially at 
1,500 volts and 3,000 volts. The systems examined 
by the author of the paper were those of the 
Midi, Orléans, and P.L.M. Companies of France ; 
systems in Morocco, Algeria, Northern Spain, and 
Czechoslovakia. Regarding locomotives, the 
weight per horse-power on a one-hour basis had 
fallen from 60 kg. to about 30 kg., and electric 
locomotives ran about 700 km. to 900 km. a day. 
High-speed locomotives were able to run 140,000 km. 
without any adjustment or repairs, only requiring 
periodical examinations occupying a few hours. 
Medium-speed locomotives had not given rise to 
serious problems, but those of high speed—that is 
to say, 50 miles to 60 miles per hour—owing to the 
effect of inertia on the mechanism and the reactions 
on the track, made the problem of upkeep more 
serious ; there was, therefore, with high-speed loco- 
motives, greater variation in practice. Locomotives 
were in use with rigid frames and four axles, with 
30 tons total weight and 400 h.p. capacity; with 
two trucks and three ‘driving axles per truck, 
5,700 h.p. had been reached by locomotives of the 
P.L.M. Company. 

Various types of drive were dealt with. The 
crank drive had not been developed to any large 
extent with continuous current; it required a 
material amount of care for its adjustment and 
maintenance. Difficulties owing to slipping on 
starting with independent motors was largely got 
over by means of improved sanding arrangements. 
Gear drives were usually satisfactory. In matters 
of locomotive control, the direct electro-magnetic 
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operation of contactors at line voltage had given 
good results at 600 volts; it necessitated numerous 
interlocks, and a material amount of current was 
required for operation. The camshaft system had 
the disadvantage that the contactors had to close 
in a determined order and to open in the same order 
reversed. The operation was relatively slow, and 
the contactors could not be used as a protection 
against overloads ; a circuit-breaker was therefore 
necessary. The use of electric braking increased 
the security of operation and reduced the wear on 
tyres ; it was specially to be recommended for goods 
locomotives on heavy grades. With higher speed 
passenger trains, where the traction resistance was 
high, it was only on grades steeper than was the 
case with goods locomotives that electric brakes 
could be used to give a continuous retarding effort 
on the train. On lines with easy profiles or with 
profiles of a saw-tooth character, the complications of 
the equipment reduced the value of electric braking. 

With recuperative braking it was necessary that 
the current returned to the line should be at the 
correct voltage and that the regulation should be 
cafried out automatically. Recuperation was being 
used on locomotives on the Spanish Northern line, as 
on those of the Midi Company, in Morocco, and on 
locomotives being built for a mineral line with long 
down grades in Algeria. The use of recuperation 
with motors operating as generators with independ- 
ent excitation, in parallel with the machines in the 
sub-stations—a condition which gave great varia- 
tions of voltage on the contact line—necessitated 
care on the part of the motor driver. 

In sub-stations, when operating at 1,500 volts, it 
was customary to use units made up of two rotary 
converters in series, each group being of 1,500 kw. 
or 3,000-kw. output. Single converters, operating 
at 1,500 volts, were now available up to an output 
of 2,000 kw. The use of mercury-vapour rectifiers 
was making rapid headway; the Midi Company 
had nine such sub-stations. The Orleans Company 
had a sub-station with two 1,500-kw. rectifiers 
having a compound characteristic. For 3,000-volt 
direct-current operation, the use of motor-generator 
units, consisting of a synchronous motor driving 
two 1,500-volt generators in series, was at present 
the usual practice. The automatic control of 
sub-stations was becoming more general, but some 
personnel was usually required to control the high- 
tension lines and feeders. Improvements had taken 
place towards the sectionalising of the contact lines 
to prevent a severe disturbance being given to a 
system in the event of a breakdown. On the Paris- 
Vierzon line, the contact line was cut into sections 
of 4 km., by means of circuit breakers. 

Signor Bianchi, of the Italian State Railways, 
presented two papers, one on continuous-current 
traction at 3,000 volts, and the second on high- 
tension traction motors. He stated that, at the 
present moment, Italy was the only country in 
Europe which had adopted the use of 3,000-volt 
continuous current for traction on main and 
secondary lines, although systems were under con- 
struction or projected in some other countries. 
From the point of view of technique, all the well- 
known systems, three phase, single phase and 
continuous current, had sttained such a degree of 
perfection that the advantages that any one system 
had over another were small. 

With the exception of countries without coal, but 
with ample water power, the progress which had 
taken place in electric traction had not proceeded 
with the rapidity that technical progress would 
seem to justify. The amount of electrical energy 
that could be utilised in electric traction in a 
country reasonably industrial sed, was relatively 
small in proportion to that used for other purposes, 
namely, 3 per cent. to 8 per cent. If railways were 
completely electrified, the percentage would not 
rise materially, as the consumption of energy for 
other purposes would rise also; the proportion 
would probably work out at about 10 per cent. 
The supply of power should come from sources also 
destined for industry, and a system of traction should 
be adopted which would reduce to a minimum the 
cost of transformation of energy for traction pur- 
poses. Recent developments of mercury-vapour 


rectifiers for converting three-phase 50-cycle current 
into energy of a third of that frequency might give 
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the low-frequency systems the same advantages 
that the continuous-current system now had. 

The production of energy for traction by means | 
of special stations could be justified in some cases, | 
for instance, where there was no generating station 
near the line. As it was advantageous to limit the 
capital employed, the purchase of power from 
outside sources was usually attractive. With 
continuous-current traction, the tendency was- to 
purchase power from the stations nearest to the line. 
The electrification of railways required the addition 
of new installations to existing ones, which were 
already complicated, and in these days of financial 
stringency, when there was need for simplification, 
there was a tendency to suggest that electrification 
would give rise to further complications and diffi- 
culties. The economy possible with electric traction 
must depend on the work of technical men who 
sought to simplify and render less costly the applica- 
tion of electricity. This applied especially to 
the matter of sub-stations and to the contact line. 
With a pressure of 3,000 volts and continuous 
current, the contact lines could be simplified and 
cheapened so that on a single line with heavy 
traffic, the sectional area of the contact line and 
feeders combined need not be more than 320 sq. 
mm., with sub-stations 50 km. apart. It had been 
found possible to feed a secondary line, 70 km. long 
with a maximum sectional area of copper, includ- 
ing the feeder, of 160 sq. mm. 

The improvements made in mercury-vapour 
rectifiers, as compared with stations with rotating 
plant, had enabled the cost of continuous-current 
sub-stations to be cut down to figures comparable 
with those required on the three-phase or single- 
phase systems at 16% periods. For a number of 
years mobile sub-stations had been used on three- 
phase systems, and these had now been adopted 
for the supply of continuous current, with the aid 
of mercury rectifiers with or without distant control. 
The advantages obtained were even greater than 
with mobile stations on the three-phase traction 
system, the cost of operation and construction 
being reduced to about a half, as compared with a 
permanent building. There was also an economy 
in time required for installation, &c., as a mobile 
sub-station left the works fully equipped and could 
be put into operation within an hour or two of its 
arrival at the point desired, without the employment 
of specialist labour. The capacity of a line could be 
increased at short notice, and in the case of a break- 
down the whole sub-station could be replaced. 

Regarding locomotive operation, in many cases 
the mileage per annum was over double that usually 
obtained with steam. With continuous-current 
locomotives, it had been found possible to run over 
300,000 km. without repairs, the greater part of 
which were mechanical rather than electrical. The 
life of an electric locomotive depended on the 
mechanical side. The economies obtainable in the 
running shed had made it possible to increase the 
possibilities of electrical operation and had enabled 
definite figures to be obtained. The upkeep costs 
and the capital charges relative to the mileage run 
were only a third of those with steam operation. 
It had been the policy in Italy to standardise 
essential parts as much as possible. The policy was 
begun when the system of 3,000 volts continuous 
current was adopted. Four types of locomotive were 
constructed to cover the requirements, the motors 
being the same for all types. To minimise the 
difficulties of making improvements on the elec- 
trical side, apart from the diameter of the rotor 
and the available width, electrical alterations could 
be made if desired, but there was standardisation 
regarding the shafts, the gears, the suspension, and 
so on. There was also uniformity regarding the 
contactors, the fixing points being standardised so 
that any improvements could be embodied if 
desirable. Only seven types of cable were being 
used for locomotive construction. For heavy 
currents several cables might be used in parallel. 
The improvements found necessary in the insulation 
of three-phase motors for operation at 3,400 volts 
had been adopted for motors of the continuous- 
current type. The use of rectangular conductors 
where possible had enabled the space factor to be 
improved. 
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insulation composed of a layer of mica on a silk 
ribbon was adopted; it had been found that 
inadequate insulation between conductors in the 
same slot was a greater cause of trouble than a 
lower insulation en masse. The construction of 
3,000-volt continuous-current motors in Italy on a 
large scale since 1924 had shown that the troubles 
experienced were not essentially different from those 
found at lower voltages. The normal motors at 
3,000 volts operated two in series as a unit. For 
auxiliary purposes some small motors had been 
wound for 3,000 volts; the pressure difference 
between the commutator segments was about 40 
volts. Motors wound for 3,000 volts were only 
justified with a crank drive, but motors wound for 
1,500 volts were frequently subject to much higher 
voltages when slipping took place. Conditions 
were also difficult when recuperation was used on 
heavy gradients. Experience showed that a flash 
over with a motor was not due to bad commutation 
but to external causes, such as wrong operation, 
especially during recuperation. To minimise the 
consequences of a flash over, a series of arcing 
points was arranged between the brush holder 
bars and the case. 

In a short communication, M. Parodi, the con- 
sulting electrical engineer of the Orleans Railway, 
pointed out that, in Algeria, 108 route miles of line 
were being electrified at 3,000 volts with continuous 
current and that, in Morocoo, 577 km. of route had 
been arranged for at the same voltage, of which 
388 km. were already in operation. 

Messrs. Rougé and Langlois-Berthelet, in a joint 
paper, dealt with the development of continuous- 
current traction from the tramway and railway 
points of view. The development of traction at 
3,000 volts was, they said, largely due to the 
American development. Motor dimensions were 
limited by commutator factors, and by heating ; 
the momentary output was limited by the adhesion 
weight at top speed and the mean output by the 
distance between stops, the mean speed, and the 
adhesion. With a motor slung on to an axle with 
a gear drive and a 20-ton axle weight, 500 h.p. 
could not easily be exceeded. A speed of 90 km. 
(about 60 m.p.h.) was about the limit of speed 
without an excessive weakening of the field. To 
get a high output, armature diameters had to be 
increased, and this involved a study of different 
forms of drive to suit the space available. With 
a gear drive and a quill axle or with external gear 
drives, 1,000 h.p. could be reached. Compensation 
poles were desirable above 800 h.p. The use of 
twin motors in series in the same casing enabled 
commutator difficulties to be got over, the result 
being the same as a motor of double the diameter. 
It was the opinion of the authors that while there 
was a tendency towards the use of recuperation, 
difficulties would be found in its adoption. 

M. Langlois-Berthelot contributed an appendix 
dealing with recuperation systems. He concluded 
that the problem had been solved and the systems 
only required perfecting. He contended that, 
whether for lines with appreciable gradients or 
many stops, or on lines with little variations in 
level, for normal economic braking work, a recupera- 
tion arrangement should be looked upon as a neces- 
sary accessory with a modern equipment. A 
consideration of the remarks relative to recuperation 
made in several of the papers and in the discussion 
suggests that before it becomes common for 
continuous-current working, some means must be 
found to limit what might be termed the internal 
and external shocks, to simplify the apparatus 
used, and to make the control proof against error. 
Material progress has been made in these directions, 
but there is still some way to go. 


Srneie-Puase Exvectric TRACTION. 


Dr. Wechmann, of the German State Railways, 
presented a study of the single-phase system on 
European railways. This system is extensively 
employed in Germany, Switzerland, Austria, Hun- 
gary, Norway and Sweden, almost exclusively at 
15,000 volts and 16 periods. Incidentally, Dr. 
Wechmann pointed out that the Berlin suburban 
system, which from the point of view of power 
consumption is as important as the whole of the rest 
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operates with direct current at 800 volts. The 
International Railway Union of European railways 
using single-phase traction had agreed that the 
voltage should lie between 12 kv., and 16-5 kv., 
except in special cases, where 11 kv. might be used, 
the frequency being between 15 and 17-5 cycles. 

In most cases of single-phase railways, current 
was generated in special single-phase stations and 
transported over special transmission lines to sub- 
stations which reduced the pressure to 15,000 volts. 
In the future, supplies from other sources would 
probably become more common. The principal 
sections equipped in Germany were Halle-Leipzig, 
659 km.; Silesia, Breslau-Gorlitz, 815 km.; and 
Bavaria, 1,655 km. The supply companies were not 
anxious to provide the necessary power, owing 
to the great variations in load and the heavy short 
circuits which occurred. In Bavaria, power was 
taken from private water-power stations, the night 
load being found advantageous. At the Middle Isar 
power station, a 17,500-kv.-a. asynchronous con- 
verter had been installed with a voltage regulation 
of 4 per cent., to connect the 16%-cycle plant with 
that at 50 cycles. On the railways in Sweden, 
three-phase energy was transformed by means of 
motor generators into 16%-cycle single-phase current. 

For the supply to the Bavaria-Wurtemburg line, 
a single-phase steam turbo-unit had been installed 
at a power station at Stuttgart. For the supply 
to the new section, Mannheim-Basle, the best solu- 
tion appeared to be to install single-phase steam 
turbo-generators in the existing Mannheim power 
station. Supply by means of existing three-phase 
systems with rotary converting plant was too 
expensive, the conversion efficiency being less than 
85 percent. It was probable that in the near future 
mercury-vapour converters with polarised grids 
would be used to convert 50-cycle, three-phase to 
16%-cycle single-phase current, with an efficiency of 
95 per cent. In 1930, in Germany, 2,900,000,000 
kilowatt-hours were produced in the form of three- 
phase current ; in the same year the German State 
Railways consumed less than 300,000,000 kilowatt- 
hours. 

Before 1926, with single-phase traction, the dis- 
tance between sub-stations had rarely exceeded 
50 km. With 15,000 volts, the spacing could be 
increased without difficulty to 70 or 80 km., giving 
unilateral feed in the case of a breakdown. On the 
Stockholm-Gothenburg line, 458 km. long, only 
five sub-stations had been installed. These were 
at points where the high-tension transmission line 
adjoined the railway, the intervals between sub- 
stations being between 94 and 128 km. On the 
Augsburg-Stuttgart line, which would be operated 
electrically in 1933, a section of 137 km. between 
Augsburg and Ulm, would be fed bilaterally. 

Sub-stations for single-phase railway supply had 
different characteristics from those used with 
three-phase current for general use. The trans- 
formers were designed to have a very high 
short-circuit voltage on the 15,000-volt side. 
The circuit breakers were heavier than those 
of the usual type as they had to break on 
dead short-circuits, for example, when a locomotive 
by accident, entered an earthed section and made 
connection through its two sets of pantographs. 
At sub-stations, before closing the circuit breakers 
after a trip, resistances were thrown in, which 
limited the current to 10 amperes even on a dead 
short. In Switzerland, Austria, and Germany, 
one terminal of the transformer fed the contact line 
and the other was connected to the rails; lateral 
feeders were rarely used. In Sweden, negative 
boosters were placed every 3 km. and a separate 
return feeder used. In Switzerland, Austria and 
Sweden, the high-tension lines were looped round 
stations at which most short-circuits took place, 
special *bus-bars being used at the stations; the 
disturbances on long lengths of line were thus 
diminished. In Switzerland, timed relays with 
limiting resistances opened successively. On single- 
phase lines, the conductor was placed 5 m. to 5-5 m. 
above the rails. Spans of 100 m. could be adopted 
with catenary suspension, weight-tensioned sections 
being used to compensate for temperature variations. 
In Germany, single insulation only was used. To 
deal with telephone troubles, different countries had 
used different methods. On the Loetschberg line, the 
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postal lines had been kept well away, and arranged 
symmetrically. Railway administrations, in general, 
owing to the increased consumption per kilometre, 
had been obliged to lay all circuits near electrified 
lines underground. 

The single-phase traction motor was dependent 
on the solution of the commutation problem, simple 
series motors being now the rule. In Germany, most 
of the locomotives had crank drives, some having 
dummy crankshafts. Some direct-geared loco- 
motives had been set to work recently. In Sweden 
and Norway, final crank drives were also used. In 
Switzerland, twin geared motors, with spring or 
other forms of drag-link between the gear wheel and 
the driving wheels, with quill-axles, were adopted 
for passenger trains. In Austria, twin-vertical 
motors had been developed for high-speed train 
operation; they were placed over each driving 
axle and drove through bevel gears, the driven gear 
wheels being back to back and supported on a quill 
shaft. The arrangement resembled one used on the 
Midi Railway with continuous current for hauling 
very fast trains. Owing to the weight, axle-hung 
single-phase motors of the tramway type had not 
been used to any extent on single-phase lines. 
The transformers, which were oil-cooled, were fitted 
with internal air ducts or with air-cooled radiators 
outside the locomotive cab. Many tappings were 
required, although the number was cut down as 
far as possible. A transformer breakdown was a 
rare event. The motors and corresponding gears 
were arranged in groups, and to minimise cables, 
the contactors were usually placed closed to the 
transformer. 

On the German railways, an automatic transformer 
regulator was used between the contactors and the 
motors, which reduced the steps between the taps. 
In South Germany, five shunting locomotives were 
in use, each furnished with mercury-vapour recti- 
fiers, continuous-current motors, and a bank of 
accumulators. The motots were run off the battery 
when the locomotive operated on a siding without 
an overhead conductor. 

In Switzerland, the economies obtained by elec- 
trification had resulted in a return on the extra 
capital invested for the purpose of 6-8 per cent., 
despite the high cost of electrification of so much of 
the line which was carried out during the war. 
With electric traction, the personnel could be 
reduced. Only one man was necessary on a loco- 
motive. Most trains in Sweden, Norway, and 
Switzerland had only one driver, except those 
running at high speed. In Germany, to avoid the 
necessity for a second driver, the guard travelled on 
the locomotive. 


Discussion ON ELEctRIC TRACTION 


In the course of the general discussion on electric 
traction, covering both direct and _ single-phase 
working, Signor Bianchi, of the Italian State Rail- 
ways, stressed the advantages obtained with the 
aid of portable mercury-vapour transformer stations 
on trucks, which could be set to work in two hours. 
On the question of standardisation, he pointed out 
that, to obviate as far as possible, obstacles to 
improved electrical methods, the standardisation of 
traction motors should not cover more than bearings, 
shafts, effective diameter and length, motor brackets, 
and so on. Regarding circuit breakers, he used 
two types with a standard base so that any improved 
form could be arranged on the same base. This 
system had led to competition for the necessary 
apparatus, the cost of repairs being thus cut down 
and the quantity of spares greatly reduced. 

Herr Weichmann, on the same subject of standard- 
isation, said that in Germany a move was being 
made in the same direction. Transformer terminal 
positions had been standardised, as well as many 
accessories. On the subject of recuperation, it was 
evident that efforts were being made to simplify 
matters. On direct-current lines separate excitation 
for the motors seemed to be necessary. Apart from 
economy in current, recuperation brought about a 
material reduction in tyre wear. 

Herf Kloninger pointed out that a great obstacle 
to the use of mercury-vapour rectifiers on traction 
work in areas where recuperation was desired, had 
been removed, as, by suitable automatic switchgear, 








the reversal took place, and therefore energy could 
be fed back into the networks. With the aid of 
two six-phase transformers and a rectifier with 
a grid, it was possible to construct a traction motor 
with slip rings, but no commutator, having con- 
tinuous-current characteristics. In matters relating 
to the weight of traction motors, it seemed that 
the weight of the other apparatus required for 
electric locomotives was an important factor and, 
as one speaker said, if the motors weighed nothing 
the rest of the apparatus would remain. 

Trouble had been experienced in America and 
Europe owing to commutator heating, one fault 
being that the bars were clamped up too tightly, 
and when they heated up, there was a tendency 
for the commutator to deform into a barrel shape. 
In Sweden, by suitable design and adjustment, it 
was quite usual to get 300,000 km. out of a commu- 
tator before repair. 

Considerable discussion took place on the subject 
of single or double insulation for the overhead equip- 
ment on single-phase lines. In Germany, where 
birds were not much trouble, single equipment was 
now adopted. In Switzerland, after starting with 
double insulation, single had been adopted, but a 
return was now being made to double insulation, 
owing to birds. On the Loetschberg line so much 
trouble had been found that, at one season of the 
year, men were paid to shoot the birds seen along 
the line. Where insulating caps had been tried, 
insects settled on the caps and birds pecked at them. 

Signor Bianchi said that it had been decided to 
carry out the future electrification of Italian Rail- 
ways outside the Genoa area on the 3,000-volt 
continuous current system. Where high-speed 
running was concerned, the three-phase system, 
with speed regulation in steps, was not very satis- 
factory. The 50-cycle 10,000-volt line from Rome 
to Sulmona would be changed later for operation 
at 3,000 volts continuous current. The electrifica- 
tion, which was to be pressed forward, was desirable 
from the national point of view, owing to the short- 
age of native fuel. A further 5,000 km. was to be 
electrified according to the programme recently 
decided on. 

Signor Jacobini, of the Italian State Railways, in 
a communication, said that while 3 per cent. of the 
railways in Europe had been electrified in Italy the 
percentage would shortly be 41. 

M. Parodi, consulting engineer to the Orleans 
Railway gave some interesting figures regarding 
capital expenditure and operating costs on French 
Railways during the period 1924-29. On two lines 
not electrified, namely the Nord and the Alsace- 
Lorraine, large sums had been spent on new steam 
locomotives and works. On the Nord line, the 
increase in capital had been 44,000 francs per kilo- 
metre, and there had been a 1-6 per cent. decrease in 
working costs. On the Alsace Lorraine line 49,000 
francs per kilometre had been expended, and the 
costs had come down 1-6 per cent. On the Midi 
Railway, the expenditure had been 33,000 francs, 
and the reduction in costs 12 per cent., while on 
the Orleans line 16,800 francs had been expended, 
and the costs had been reduced by 10-6 per cent. 
These two lines had been electrified to a very material 
extent. 

Herr Wechmann said it was very difficult to 
compare steam and electrical operation ; if the same 
speed was to be adhered to there was no advantage 
in electrification, under which the whole of the 
operating diagram was improved. There was the 
point, however, that to be able to increase speeds, it 
had been found necessary in Germany to expend 
capital for the easing of curves, &c. There was the 
problem regarding the displaced steam locomotives, of 
which there were now several thousand out of use in 
Germany owing to the reduction in traffic. Further, 
electrification involved a reduction in personnel 
which gave rise to difficulties owing to the unem- 
ployment problem. Regarding power consumption, 
a line with good traffic took 5,000 kw.-hours per 
kilometre per annum, whereas the total consumption 
of power per kilometre of line opened in Germany 
was over 100,000 kw.-hours. With regard to the 
matter of simplicity, it was best for a railway to 
draw its energy from its own station and system, 
although it was, in a way, advantageous for a railway 
to help the industrial system. 
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Sir Philip Dawson stressed the value of the work 
of the two Weir Commissions on Electricity Supply 
and Railway Electrification, and the advantages in 
England of railway supplies from the grid. 

From American contributions to the subject, it 
appeared that, in the United States, traffic con- 
gestion around and between Eastern cities and over 
mountain grades have been important factors in 
favouring electrification, while the low traffic 
density and low fuel costs on many lines have been 
limiting factors. Those railways which have adopted 
electric traction seem to be satisfied with the general 
results. Single-phase traction at 25 cycles has 
many supporters, and compares favourably with 
the high-tension direct-current system. 


(T’o be continued.) 


THE LATE SIR RICHARD THRELFALL, 
F.R.S. 


Srr Ricnuarp THReLraty, whose death, we regret to 
record, occurred at Birmingham on Sunday, July 10, 
at the age of 70, was a physicist who will best be known 
to engineers for the experiments he conducted many 
years ago into the causes of spontaneous combustion 
of coal in ships, and for his more recent work in 
connection with the establishment and operation of the 


Fuel Research Board. 
Richard Threlfall was born at Hollowforth, near 
Preston, on August 14, 1861, and was educated at 


Clifton and Cambridge. At the university he was con 
temporary with the present Master of Trinity, and 
in addition to his scholastic activities, must be almost 
unique in scientific circles in having been a Rugby Blue 
and a member of the University Rifle VIII. In 1886, 
after he had been through a course of study at the 
University of Strasburg, Threlfall was appointed 
Professor of Physics in the University of Sydney, 
New South Wales, and a few years later became Presi- 
dent of the New South Wales Royal Commission on the 
carriage of coal at sea. He returned to England in 
1890 and took up a position as director of Messrs. 
Albright and Wilson, chemical manufacturers, Old- 
bury, while in 1905 he was appointed chairman of the 
toyal Commission which conducted the experiments on 
spontaneous combustion, above referred to. During the 
war he was a member of the Advisory Council for 
(afterwards Department of) Scientific and Industrial 
Research, as well as of the Trench Warfare and Chemical 
Warfare Committees, and devised the smoke screens, 
under the cover of which the famous attack on Zee 
brugge was made. He also invented an anti-aircraft 
tracer bullet, which bears his name, and suggested the 
use Of helium in airships. 

When the Fuel Research Board was instituted in 
1917, Threlfall was appointed a member and became 
chairman on the retirement of Sir George Beilby in 
1923. He was made a Knight Commander of the 
Order of the British Empire in 1917, and a Knight 
Grand Cross of the same Order in 1927. He was a Fellow 
of the Royal Society and of the Chemical Society, and 
had published many papers on physical and chemical 
subjects. He was awarded the medal of the Society 
of Chemical Industry in 1929 in recognition of his 
services in developing industry on scientific lines. He 
received the Honorary Degree of Doctor of Science of 
the Manchester University. 


BLAST-FURNACE GAS-FIRED 
COKE-OVEN PLANT. 


AN important contribution to the pressing problem 
of reducing the production costs of iron and steel has 
recently been made by Messrs. John Lysaght, Limited, 
Scunthorpe, at their Normanby Park Works. A 
detailed account of how this advance has been effected 
would require more space than is available in these 
columns, but the following brief summary, together 
with Figs. | to 6 on pages 70 and 77, will, we believe, 
give a fair idea of what has been done. The scheme, 
broadly speaking, is one of carefully-calculated heat 
conservation, and has involved, an ongst other changes, 
the installation of a coke-oven plant heated by blast- 
furnace gas, this being the first to be so heated in this 
country. The result is that, although previous to the 
change, considerable quantities of coke had to be 
purchased for the blast furnaces as well as coal for 
the producers used in the making of ingot steel. the 
works is now self-contained and completely balanced, 
the only fuel coming from outside being the coal, 
which has, in any case, to be charged into the coke 
ovens. It must be understood that the previous plant 
included coke ovens, there being, as a matter of fact, 
two batteries of 48 ovens each, producing together 
2,800 tons of coke per week. These have been replaced 
by a battery of 47 Becker regenerative combination 
ovens, which battery is easily capable of producing 








over 670 tons of furnace coke per 24 hours. 
of the gas produced from the coking operation is now | 
directly used to effect that operation, and as there is | 
an adequate supply of coke for the blast furnaces | 
without supplementing it from outside, it will be| 
evident that a very marked degree of success has| 
attended the change. Reduced to figures, one ton of | 
steel, including, of course, the pig-iron necessary for | 
its manufacture, can now be produced and rolled by | 
the expenditure of approximately 30 cwt. of coal. 
This ratio is of great significance in view of the low 
iron content of the Lincolnshire ore, aptly named 
ironstone. 

Deferring consideration of the coke-oven plant for 
the moment, the general lay-out of the works must be 
considered. The ironstone is mined on the site by 
means of steam navvies, which also clear away the 
overburden. Changes have been made in handling 
the ore. The new scheme includes a crushing and 
screening plant which is capable of dealing with 
15,000 tons of ore per week, working six shifts of eight 
hours, and was designed by Messrs. Parry and Elon- 
quist, Limited, Kirton Lindsay, Lincs. The fines are 
separated by the screens, and the large stone is reduced 
in a Hadfield rotary crusher to a maximum of 8 in. 
cube. The crushed stone and fines are kept separate, 
and are charged into the blast furnaces under control. 
There are five blast-furnaces, three having a nominal 
capacity of 1,000 tons per week each, and two of 1,400 
tons per week each. Normally four furnaces were in 
blast. All are mechanically charged on the Pohlig 
system. The blowing plant is operated by gas engines 
using blast-furnace gas. Each furnace was fitted with 
water-spray towers and fans for the partial cleaning of 
the gas, which was then used at the boilers and soaking 
pits, together with a little coke-oven gas. A portion 
of the blast-furnace gas was further purified by means 
of Theissen washers and was delivered to a gasholder. 
Thence it was used in the gas-blowing engines and for 
generating electric power. 

These arrangements were remodelled in the new 


scheme. The blast-furnace gases are controlled by 
means of a M.A.N. waterless gasholder, installed 
by Messrs. Clayton, Sons and Company. Limited, 


Hunslet. This is connected in parallel with the 
previous blast-furnace gas system and maintains a 
uniform pressure throughout of 5-in. water gauge. 
The blast-furnace gas supply for heating the coke ovens 
is cleaned by Theissen rotary washers to 0-003 grain 
per cubic ft., and by its use a more even heating of 
the coke-oven gas flues is obtained than is possible 
by burning the oven gas itself, which, moreover, is 
now wholly available for other purposes in. the works. 
The blast-furnace gas is also normally used for steam- 
raising purposes under 13 Babcock and Wilcox water- 
tube boilers and 4 Lancashire boilers. This steam- 
raising plant is centralised, and all departments are 
supplied from it. The boilers can also be fired with 
coke-oven gas alone or with a mixture of it and blast- 
furnace gas, the burners having been designed to make 
a rapid change-over possible, should it be necessary 
from any cause. The coke ovens are correspondingly 
adaptable, so that they can be heated by their own 
gas in the ordinary manner should the blast-furnace 
gas supply be interrupted. A view of part of the 
boiler plant 1s given in Fig. 3, page 70. The water- 
less gasholder is seen in the background. 

The steel plant consists of four 50-ton open-hearth 
furnaces, one 120-ton tilting furnace, one 50-ton 
Terni fixed furnace, and one 60-ton fixed furnace. 
These and a 350-ton mixer were fired by gas from a 
battery of Kerpely gas producers fitted with Chapman 
agitators. The ingots were heated in four soaking pits 
fired with blast-furnace gas, and this was usually 
enriched with any surplus gas it was possible to obtain 
from the old coke Further ingot heating 
capacity was provided by four recuperator pits which 
had been converted from ordinary coal-fired pits. The 
rolling mills, which are designed for the production of 
sheets, bars and billets, consist of a 36-in. cogging and 
a 32-in. finishing mill, each driven by a separate engine 
and capable of producing up to 4,000 tons per week of 
semi-finished products. The exhaust steam from the 
mill engines passed into a battery of Rateau steam 
accumulators, and was thence utilised for the produc- 
tion of electrical power in mixed-pressure turbines. 
Additional blowing power was also obtained from this 
exhaust steam by means of a mixed-pressure turbo- 
blower, capable of delivering 45,000 cubic feet of air 
per minute, at a pressure of 10 lb. per square inch. It 
will be clear that the waste gases had already been | 
utilised to a considerable degree, but, additional coke | 
had to be purchased, while the steel plant gas producers | 
had to be provided with coal. | 

The blowing plant &c., is substantially the same as | 
before, but the steel furnaces are now heated by means | 
of a mixture of blast-furnace and coke-oven gases, the | 
supply of which is regulated by combined indicating | 
and recording meters. The calorific value of the mixed 
gas can be kept constant by operating one valve | 
only, and devices are embodied which enable the 


ovens. 





As none | 





mixture to be varied if necessary. Other furnace 
instruments include gas and air-pressure gauges at 
both the incoming and outgoing ends, tecorders for 
these pressures, recorders for the air chequer tempera- 
tures and indicators for the waste-gas temperatures. 
A positive air supply to the furnaces is provided by 
fans arranged so that the quantity of air being used 
can be measured. The combustion is thus well under 
control, and the men have now been trained to work 
the furnaces from the indications supplied by the 
instruments. Though the producers have been dis- 
carded, they are retained as a stand-by, and, in conse- 
quence, no fundamental alteration has been made in 
the design of the furnaces, though a Spencer-Bonecourt 
waste-heat boiler has been fitted to each of them. 
The gases supplied, therefore, must be mixed in such 
proportion as will give a heat value corresponding to 
that of the producer gas displaced. In practice, this 
mixture is approximately 100 parts of blast-furnace 
gas to 40 parts of coke-oven gas, both by volume. 
This proportion can be varied by the furnacemen if 
necessary, such adjustments having been found of 
great use in accelerating furnace reaction, with the 
result that considerable economies in fuel have already 
been made possible. The control instruments, i.e., 
meters and gas regulators, on the open-hearth furnaces, 
are shown in Fig. 4, page 70. 

Partly owing to the installation of the waterless 
gasholder and the high degree of uniformity in the 
supply of gas from the coke ovens, improvements in 
design at many points where gas is being consumed 
have been made. These cannot be enumerated here, 
but some comments may be made on the methods of 
co-ordination of the gas supply and its consumption. 
The quantity of gas per hour from the blast furnaces 
and coke ovens is pooled and considered as unity. 
The available total heat is distributed to the several 
departments in the following percentages :—coke 
ovens, 14-5 per cent. ; stoves, 11-2 per cent. ; boilers, 
27-2 per cent.; soaking pits, 9-8 per cent.; power 
house, 7-5 per cent.; and steel plant, 29-8 per cent. 
As it is necessary for the men in charge to know the 
quantitative condition of the gas supply at any moment, 
both the blast-furnace gasholders and the coke-oven 
gasholder are provided with a distant indicating device 
to each of the departments. A pair of these indicators 
is shown in Fig. 6, page 77. A series of glass panels 
arranged vertically and lighted from behind indicates 
the quantity of gas in the holders when the appropriate 
panel is lighted up. When the reserve in either holder 
approaches the danger point audible signals are auto- 
matically given by horns and sirens. 

At present only three blast-furnaces are at work, 
and it might have been expected that there would be a 
shortage of blast-furnace gas. The supply has, 
however, equalled the demand and no extra fuel has 
been needed. The quality of the coke from the new 
ovens is such that, together with the improvement in 
preparation of the ore, the output of the blast furnaces 
has been increased by approximately 150 tons of iron 
per week per furnace. Owing to the small demand for 
steel at the present time, the whole of the iron is not 
being converted into steel, a certain quantity being sold 
as pig. The ovens are of sufficient capacity to provide 
coke for the production of the ingots necessary to 
maintain the rolling mills at their full capacity. When 
they are thus employed it may be that the coal con- 
sumption per ton of steel will be even lower than it is 
at present. No doubt also some changes may be 
necessary in the gas mixtures, &c., it being borne in 
mind that less coke used in smelting the ore means 
less blast-furnace gas, and therefore less coke produced 
in the ovens. The methods of control adopted seem, 
however, to give great flexibility to the plant, and 
there seems every prospect of the balance being main- 
tained under other conditions. The scheme, as a 
whole, including the selection of the type of coke ovens 
installed, was worked out by the staff of the Normanby 
Park Works, of which Mr. W. J. Brooke is the General 
Manager and Mr. F. H. B. Gough is the Chief Engineer. 

The coke-oven plant may now be considered in 
rather more detail, and at the outset it should be noted 
that it includes a complete system of by-product 
recovery. The whole plant has been designed and 


erected by Messrs. The Woodall-Duckham Vertical 
Retort and Oven Construction Company (1920), 
Limited, 136-150, Victoria-street, London, 8.W.1. 
A general view is given in Fig. 1, page 70. In the 


centre is the battery of 47 coke ovens viewed from the 
discharging side. The large bunker to the right is of 
reinforced concrete and has a capacity of 1,200 tons 
of cleaned coal, which is delivered through an inclined 
gantry from the washing and crushing plant in the 
background. An electrically-operated hoist returns 
to the bunker any coal retrieved during the levelling of 
the ovens. The coal is charged by an electrically- 
operated car with four hoppers having a total capacity 
of approximately 14} tons. The coal is weighed in the 
car before charging, the scale being provided with a 
ticket-printing equipment for recording weights. 
In front of the ovens in the figure is seen the coke- 
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discharging plant. The apparatus on the highest 
track consists of an electrically-operated door-lifting 
machine, a coke guiding carriage propelled by it, and 
an electrically-operated carrier for the mixed luting 
clay. On the lower track is seen the coke-quenching 
car. This has a capacity of approximately 10 tons, 
and is propelled by an electric locomotive on which 
a motor-driven air compressor is also mounted. 

The car with its load of hot coke is run into the 
quenching station at the left of Fig. 1. This is of the 
re-circulating type, and in it the coke is sprayed with a 
pre-determined quantity of water from the 10,000- 
gallon tank overhead which is automatically kept full 
by electrically-operated pumps. In front of the station 
is a breeze-settling sump, and behind it are seen the 
coke-oven chimney, 250 ft. high, and the coke-oven 
gasholder. After quenching, the coke is discharged 
on to an inclined coal wharf about 130 ft. long. 
This is seen to the right of the station in the figure. 
After cooling on the wharf the coke is allowed to 
fall through hand-operated regulating finger-type 
gates on to a 36-in. belt conveyor which delivers it 
to the screening plant seen to the right of the coal 
bunker. The conveyor delivers the coke through a 
chute into a double-deck Gyrex screen. This separates 
out all the coke above 1} in. in size, and screens the 
remainder into two sizes, viz., 14 in. to } in., and } in. 
to 0 in. The 1} in. to } in. coke is remixed with the 
coke over 1} in., and the whole of this material, i.e., 
all coke down to } in., is delivered by belt conveyors to 
the blast-furnace storage bins. The mechanical strength 
and combustibility of the coke are stated to be so good 
that approximately 95 per cent. of the total amount 
produced can be used in the blast furnaces, while less 
coke per ton of pig-iron produced is required than 


BEcKER REGENERATIVE COMBINATION COKE OVEN. 


|is about 624 cub. ft., and approximately 14-1 tons of 





coal, containing 10 per cent. of water, is carbonised in 
15} hours. 

The ribbed portions adjacent to the plain ones are 
sections through the side flues, of which thereare a pair 
to each oven. In the lower part are shown longitudinal 
and cross sections of the chequer work regenerators, 
of which there are also two per oven. When employing 
blast-furnace gas as the heating fuel, air travels up one 
of the tworegenerators and gas up the other, both air and 
gas entering the bottom of their respective regenerators 
from both ends of the oven at the same time. The gas 
and air absorb heat from the chequer work as they 
pass upwards, and the two streams unite at the bottom 
of the flue. The products of combustion are then 
collected from the top of each of four or five vertical 
flues and are carried across the top of the oven by 
cross-over flues, of which there are six to each alternate 
oven, the intermediate ovens, of course, not requiring 
any. The gases then travel downwards through the 
opposite sets of vertical flues, and in passing through 
the regenerators give up their heat to the chequer work 
on their way to the chimney. 

Automatic reversal then occurs and the gases pass 
through the system in the opposite direction. The 
travel of the gases being short and unidirectional, the 
pressure difference is low and leakage absent. The 
velocity of the gases is slow and uniform, so that 
precise regulation can be effected. One side of each 
oven is heated by an upward flow and the other by a 
downward flow in all conditions of working, and the 
walls, in consequence, do not require expansion joints 
for separating gas and air and waste gas. As the oven 
tapers in width, in order to give pushing clearance, 
more gas is supplied at the wider end to ensure uni- 


formerly. The remaining 5 per cent. forms breeze and | formity of carbonisation, the ports being suitably 


is used for heating purposes in other parts of the works. | adjusted. 


It is claimed for the Becker system that 


The other side of the coke-oven battery is shown in | the division of the side flues into a number of passages 
Fig. 2, page 70. The pushing machine is seen at the | ensures maximum efficiency of regeneration, as the 


right. It carries a pusher ram, a levelling bar, and 
apparatus for removing and replacing the doors, the 
whole being operated by electric motors. Two of the 
blast furnaces are visible behind the coke ovens. 


same quantity of gases flows through the regenerators 
at any point in either direction of flow. The regenera- 
tors are so arranged that those in which blast-furnace 
gas is being heated are never adjacent to those in which 


We have treated the battery in outline, but some | waste gas is flowing. Thus two adjacent regenerators 
further information may be gathered from the illus- | carry blast-furnace gas and are flanked on either side 
trated accounts of two other, and generally similar, | by a regenerator carrying air for combustion, so that 
batteries which were given in ENGINEERING, vol. | each adjacent set of four regenerators carrying the fuel 
exxvii, page 453 (1929), and vol. cxxix, page 699 (1930). | gas and air for combustion are under the same suction 


The ovens themselves of these plants, however, though 
of the Becker regenerative type, are fired with gas 
from the coal in process of carbonisation. The present 
ovens, as already stated, are fired with blast-furnace 


conditions. Conversely, the four adjacent regenerators 
on each side carry the waste gases and thus the only 
walls on the sides of which counter-current flow occurs 
are those between regenerators carrying air and waste 


gas, and there are, in consequence, some differences | gas, viz., every fourth wall, and any danger of short- 


in operation. 


Becker oven is given in Fig. 5, above. The two plain | 


portions at the top are parts of the oven proper, each | having been changed over to blast-furnace gas they | Goodenough organising chairman. 
of which is 40 ft. 8 in. long between the doors, 12 ft. 6 in. | have operated continuously on this fuel. 


A perspective sectional drawing of the | circuiting is eliminated. 


The ovens were first started up on coal gas, but after 


The converse 
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and the reversing valves controlling the supply of heating 
gas are so arranged that any selected number of ovens 
can be heated by blast-furnace gas, whilst the remainder 
are heated by coke-oven gas. In the event of failure 
of the blast-furnace gas supply, electrical control 
gear automatically puts the reversing machine into a 
neutral position, and causes a Klaxon horn to sound. 
When coke-oven gas is used for heating, air enters 
and travels up all the regenerators and the coke-oven 
gas is delivered through a horizontal conduit carried 
in the brickwork between the top of the regenerators 
and the bottom of the vertical flues. The gas then 
passes through a calibrated nozzle and vertical duct 
into the bottom of each vertical flue, where it mixes 
with the preheated air coming from the regenerators. 
The flow of gas from this point onwards is the same as 
when blast-furnace gas is used. Reversal of all the 
valves, air, blast-furnace gas, or coal gas, is automatically 
effected by a single machine connected to the individual 
valves. This is situated in a control room at the end 
of the battery, and is normally operated by an electric 
motor. In case of power failure, a steam-operated 
stand-by is provided. The movements of the machine 
are controlled by an electric clock, which can be set 
to cause reversal at various time intervals. Failure 
of the clock to operate at the predetermined time, is 
followed within five minutes by the blowing of a 
steam siren which is controlled by a water safety 
device. Orifice-type meters are provided for indicating, 
integrating and recording the quantity of blast-furnace 
gas or coke-oven gas supplied to heat the ovens, 
(To be continued.) 

Pic IRon AND STEEL PRODUCTION.—<According to the 
monthly report of the National Federation of [ron and 
Steel Manufacturers, there were 69 furnaces in blast at 
the end of June, this number being the same as at the 
beginning of the month. The production of pig-iron in 
June amounted to 311,400 tons, compared with 315,300 
tons in May and 323,000 tons in June of last year. The 
output of steel ingots and castings in June amounted 
to 459,000 tons, compared with 416,900 tons in May, and 
428,000 tons in June, 1931, May of this year and June 
of last including the Whitsun holidays. 





THe INTERNATIONAL CONGRESS ON COMMERCIAL 
Epvcation.—The International Congress of Commercial 
Education, which is to be held in London from July 25 
to 29, will be attended by nearly 500 delegates, repre- 
senting 35 countries. The Congress will be opened by 
the Lord Mayor in the Grocers’ Hall on Monday, July 25. 
In the evening of that day a reception will be held by the 

Government at Lancaster House, and on Tuesday 
| evening a reception by the Lord Mayor and Corporation 
will take place at the Guildhall. At the closing session, 
also in the Grocer’s Hall, H.R.H. the Prince of Wales 
| will be present and will address the Congress. Sir David 
| Milne-Watson is president of the Congress, and Sir Francis 
The Clothworkers’ 
| Company have voted 100 guineas, and the Leathersellers’ 





high, and of an average width of 16 in. The capacity ' change can, however, be easily effected at any time, ' Company 50 guineas, towards the expenses. 
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In the course of a reference to the recent meeting 
of the National Committee, the writer of the editorial 
notes, in the July issue of the Amalgamated Engineering 
Union's Monthly Journal, says that judging from efforts 
which had been made by a certain section in the 
branches, it was assumed that the main question dis- 
cussed would concern the action of the officials in 
arriving at a settlement with the engineering employers, 
last year, regarding a piecework price basis and over- 
time conditions. For months previously, there had been 
persistent attacks upon the executive officers, en- 
couraged to a great extent by men who had no connec- 
tion with the union, and, therefore, no responsibility, 
and who stigmatised “as traitors men who have 
devoted the whole of their adult lives to the interests 
of their fellow workers.” “ The answer of our National 
Committee,” the writer goes on to say, “every voting 
member .oming direct from the workshop—to these 
charges was emphatic and complete, and we desire to 
emphasise all that is implied by this overwhelming vote 
of confidence. The National Committee, fully repre- 
sentative of the workshop rank and file, with all the 
facts before them, with only one exception, voted in 
favour of the action of the Executive Council. Is it 
too much to hope that those who have been using 
disruptive tactics will now recognise that the vast 
majority of our membership are not prepared to im- 
peril this great organisation by adopting suicidal 
policies. Our officials can, with justice, claim to be 
second to none in their desire to defend members’ 
rights, and are constantly endeavouring to improve 
wages and workshop conditions. They would, however, 
be failing in their duty and shirking their respon- 
sibility if they refused to face realities such as pre- 
sented themselves last year.” 


At a meeting of the Engineering Trades Joint Council 
for Government Workers (Trade Union side), the 
following resolution was adopted :—‘* That the Trade 
Union side approach the appropriate Government 
department for the restoration of the cut in wages which 
the employees suffered from October 1, 1931.” It was 
agreed that before making any approach to the Govern- 
ment the secretaries of the other Trades Joint Councils 
of Government Workers should be written to, informing 
them of the resolution and requesting their observa 
tions on it 


In June, the home branch membership of the Amal- 
gamated Engineering Union decreased from 178,613 
to 176,275, and the colonial branch membership from 
23,130 to 22,955. The number of members in receipt 
of donation benefit increased from 8,923 to 9,673, and 
the number in receipt of superannuation benefit from 
12,659 to 12,775. The number in receipt of sick benefit 
from 3,282 to 3,065. The total number of 
members increased from 43,286 to 


decreased 
unemployed 
43,409. 


Last week's conference at Folkestone of the National 
Union of Railwaymen adopted a resolution, viewing 
with alarm the prospect of a large number of members 
heing adversely affected by the operation of the proposed 
pooling, demanding that provision should be made to 
protect the interests of the employees and to provide 
compensation for all members of a bona-fide trade union 
displaced from their employment or whose conditions 
of service were made worse by reason of the operation 
of the scheme, and approving the steps taken by the 
general secretary to oppose the scheme, so as to secure 
safeguards, 


Addressing the General Council of the General 


Federation of Trade Union:, at its annual meeting at | 


Aberystwyth, last week, Mr. C. Keen, the chairman, 
said that he feared they were expecting too much from 
large memberships and parliamentary effort, forgetting 
that their strength, as trade unions, lay with the 
workers in their respective crafts. Their duty was to 
help these workers to realise their hopes in regard to 
wages, working hours and conditions. Parliamentary 
action might help, but not much could be looked for 
from that source in respect of wages. The industrial 
interests of the workers should d termine trade union 


action. “The more thought I give to this subject,” 


Mr. Keen added, “ the more I regret that the trade | 


unions should have virtually handed themselves over 
to the Labour Party in the belief that Parliamentary 
action would bring that which industrial organisation 
required.” 


By a large majority, the General Council of the 
Federation passed a resolution expressing the opinion 
that it would increase the strength of their organisation 
if all the operatives engaged in one industry were 
members of one union. 
multiplicity of unions in an industry is inimical to the 


“ This council considers that | 
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general well-being of the operatives,” stated the 
resolution. “ With the modern development of capital- 
ised production only the united strength and power of 
all workers through the industrial trade union can 
ensure any guarantee of success in preserving standards 
that have been secured and in laying the foundations 
for building up wages, obtaining a shorter working 
| week and improving working conditions.” The resolu- 
tion was proposed by Mr. Naesmith, of the Amalga- 
mated Weavers’ Association. 





| The Ministry of Labour estimates that at June 27, 
| 1932, there were approximately 9,394,000 insured per- 
sons aged from 16 to 64 in employment in Great Britain. 
This was 8,000 less than a month before, and 32,000 
less than a year before. This slight change in 
June was the net effect of an improvement in employ- 
ment in a number of industries, offset mainly by a 
substantial falling off in coal mining, in which the 
number temporarily stopped increased by over 82,000. 
The improvement occurred chiefly in the cotton, jute, 
and textile finishing industries, in the boot and shoe 
and distributive trades, and in dock and harbour 
service. There was also some improvement in the 
iron and steel, printing and publishing, and building 
trades, in general engineering, road transport, and 
hotel and boarding house service. In addition to the 
heavy decline in coal mining, there was a slight falling 
off in the pottery, motor-vehicle, woollen and worsted 
and tailoring industries, and in public works contracting. 


27, 


At June 1932, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 1,961,769 wholly unemployed, 
688,378 temporarily stopped, and 97,196 normally in 
casual employment, making a total of 2,747,343. 
Between May 23 and June 27 the numbers of persons 
wholly unemployed and casuals fell by 51,677, and 
those temporarily stopped rose by 57,714. There was 
thus a net increase of 6,037, as compared with May 23, 
1932, and of 82,454 as compared with a year before. 
The total on June 27, 1932, comprised 2,216,607 men, 
67,796 boys, 416,386 women, and 46,554 girls. Com- 
parison with the figures for a year ago is affected by 
recent legislative and administrative changes. The 
figures, however, include all persons registered as 
unemployed, whether in receipt of benefit or transitional 
payments or not, including those who continued to 
register, as they were entitled to do, after disallowance 
of benefit or transitional payments. 


o7 


Of the persons on the registers at June 27, 1932, 
about 51 per cent. were applying for insurance benefit 
and about 38 per cent. for transitional payments, while 
about 11 per cent. were uninsured or were, for other 
reasons, not entitled to benefit or transitional payments. 
In the case of about 59 per cent. of the total of 2,455,795 
persons on the registers who were applying for benefit 
or transitional payments, the last spell of registered 
unemployment had lasted less than three months, and 
in the case of about 71 per cent. it had lasted less than 
six months; about 16 per cent. of the total had been 
on the register for 12 months or more. 





Between May 23 and June 27, the numbers on the 
| centetens decreased by 7,755 in the London area, by 
| 12,460 in the South-Eastern area, by 10,027 in the 
| South-Western area, by 25,889 in the North-Western 
area, and by 5,773 in Scotland. They increased by 
| 24,542 in the Midlands, by 20,137 in the North-Eastern 
} area, and by 23,262 in Wales. 





In their report to the annual conference of the 
Miners’ Federation of Great Britain, which opened at 
Folkestone on Tuesday, the Executive Committee 
said that the delays and prevarications in dealing with 
the problem of international economic agreement were 
very disappointing, and also extremely dangerous, 
because the failure to deal comprehensively with it, 
resulted not only in the industry in each country sinking 
to lower and lower levels, but it also might have the 
effect of forcing particular countries or groups into 
agreement, and because piecemeal agreements might 
cause great difficulty when comprehensive plans were 
| ultimately considered. “ The coal-owners and capit- 
alist governments of each country,” the report con- 
tinued, “* continue to play for their own hands. Each 
country uses every possible means to improve its 
own share of the trade. Subsidies, lower wages, and 
| longer hours are all tried in particular countries, and 
| when these means are temporarily successful, other 
countries in turn use similar methods to restore the 
balance. All the time it is known that eventually some 
international agreement must be effected, but no 


| 


It then feels that it must improve its trade, in order to 
be in a better position to bargain with other countries 
for what it conceives to be its proper quota, and so the 
position continues indefinitely, each country in turn 
considering the time for international regulation to be 
propitious at one time, but not to be propitious at 
another time.”’ - 

These manwuvres, the Committee declared, could 
only be brought to an end by the miners in each country 
showing to the world their determination to bring them 
to an end. The miners of each country should now, 
it was stated, treat this question, not as an ideal to be 
realised sometime in the distant future, but as a 
practical policy capable of being put into operation 
within a short period. They should treat it, in fact, 
just as they treat a question of wages or hours—as a 
current issue of urgent importance—and they ought 
not to cease pressure on their Governments until 
success was achieved. 

Mr. Peter Lee, in the course of his presidential 
address, said that they were often told that the quota 
was responsible for unemployment, and that the 
miners would be better without it. He hoped their 
members would not give any support to these stories, 
as there was no truth in such wild statements. In fact. 
time had proved that the Labour Government in 1930 
took a wise course in establishing it by law. This 
was shown in May, when the new Mines Bill was 
brought forward, which extended the quota for another 
five years. To his mind the quota was late in being 
established, and needed improving. They should aim, 
too, at improving the selling prices and at securing 
for the miners a voice in the fixing of them, while at 
the same time standing for a system of regulation and 
control both in the home and export trades. 


The Daily Herald’s industrial correspondent states 
that on Tuesday, after a debate, marked by strong 
criticism of both the owners and the Government, the 
delegates passed unanimously a resolution, which 
(1) urges the owners to agree to establish, as soon as 
possible, national machinery for the regulation of wages 
in the industry ; (2) requests the Government, in the 
event of the owners refusing to do so, to establish such 
machinery by Act of Parliament; (3) decides that a 
special conference shall be held in January next to 
consider what progress has been made in this direction. 


In their report on the subject of organisation, the 
Executive Committee of the Miners’ Federation of 
Great Britain stated that the formation of a national 
union was not immediately practicable, because of 
the adverse opinion in the districts, and the approach 
to such a national organisation must necessarily be by 
degrees. They, therefore, proposed that present 
district organisations should be merged as follows :— 
(1) Northumberland and Durham; (2) South Derby- 
shire and Leicester; (3) Yorkshire, North Derbyshire 
and Nottinghamshire; (4) Bristol, Somerset and 
Forest of Dean; and that the following districts take 
steps to liquidate their present separate district organi- 
sations and consolidate themselves in one centralised 
organisation in each case—South Wales, Scotland, and 
Midland Federation. The present Associations of 
Enginemen and Mechanics should also merge them- 
selves in one organisation. It was further proposed 
that no general stoppage of work shall take place in 
any district without the consent of the national 
organisation, and that the national organisation be 
represented in all district negotiations for the deter- 
mination of wages and conditions in a district. 


An engineer, writing «in the Brussels newspaper, 
Le Soir, says that hours of work should depend directly 
on the economic situation. In times of prosperity the 
working day should be increased up to 10 hours, and 
an unemployment fund accumulated by deductions 
from the remuneration for hours in excess of eight ; 
as soon as unemployment appears in a trade, the 
working day in that trade should be compulsorily 
reduced to eight and then to six or even four hours, to 
the extent needed to give everyone working in that 
trade employment. The author believes that the 
average hours of work over a complete cycle would 
not be more than seven per day. 


A large Czechoslovak iron and steel company, the 
Ceskomoravska-Kolben-Danek, A. S., of Prague, intro- 
duced the 40-hour week in its works on May 1, 1932. 
The eight-hour day is worked from Monday to Friday 
inclusive. The undertaking now gives employment to 
12,000 persons. It has been necessary to dismiss 
about 1,000 since the beginning of the year, and the 
management decided to shorten hours in order to 





country will listen to overtures while its position is 
| temporarily prejudiced by the action of other countries. 





avoid the necessity of a further reduction of staff. 
Salaries and wages have been reduced in proportion. 
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THE MICROLUX OPTICAL MICROMETER. 


CONSTRUCTED BY MESSRS. 


FRITZ WERNER, 


ENGINEERS, 


BERLIN. 











Fia. 1. 


THE MICROLUX OPTICAL 
MICROMETER. 


Tue gauging of finished parts within fine limits 


has become so general a practice in the workshop 
nowadays that efforts are continually being made to 
speed it up and simplify it. The Microlux optical 
micrometer manufactured by Messrs. Fritz Werner, 
of Berlin, illustrated in the accompanying Figs. | to 3, 
has been developed with these ends in view. The funda- 
mental features are that manual touch is replaced by a 
constant mechanical pressure, that the reading is very 


greatly magnified, and that it can be distinguished with- | 


out the aid of an eyepiece. Two forms of the instru- 
ment are shown in Figs. 1 and 2, but its principle is 
best understood from the diagram given in Fig. 3. 
The circle to the left represents the work being mea- 
sured. An adjustable contact carried on the short arm 
of a lever rests upon it. The lever is pivoted on a 
knife edge and its long arm is connected to a much 
shorter lever attached to the concave mirror at the 
extreme right. The mirror is pivoted on a horizontal 
axis, and a fine line is engraved across its centre. When 
a beam of light is directed on the mirror by a suitable 
lens, a circular image, bisected by the line, is formed. 
This image is reflected upon a curved ground-glass 
strip, over which it travels as the mirror is tilted by 
alteration in the position of the contact point. 
Reference to Fig. 1 will show that the glass strip 
is engraved with a scale and is, moreover, provided 
with two adjustable pointers on each of outer edges. 
The two lower pointers are marked with a plus sign 
and the two upper ones with a minus sign. The 
difference between the edges of either of the pairs 
of pointers on the same side represents the tolerance 
allowed above and below the correct size, that is, the 
black line across the illuminated disc which appears 
on the glass strip must lie between the upper and lower 
pointers, the correct size being indicated when the line 
is exactly midway .between them. If, however, a 
tolerance be allowed only one way, the edge of one 
pointer of one sign can be taken as the correct diameter 
and the edge of the other of the same sign but on the 
opposite side, as the limit permitted. The pointers 
are set by means of master pieces of the work being 
inspected having maximum plus and minus tolerances, 
or of the correct size with a maximum limit either way. 
The normal measuring range of the instrument as 
shown in Fig. 1, is between 0 and 50mm. _ A difference 
in position of the contact is magnified 1,000 times so that 


STANDARD GAUGE FOR EXTERNAL MEASUREMENTS. 
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the displacement of the line on the scale can be easily 
read by the naked eye and a high degree of accuracy 
is obtained, while the pressure of the contact is always 
the same. 

The instrument consists of two main parts, of which 
the upper one houses the measuring lever, the electric 
lamp, which supplies the beam of light, and the mirror. 
This part is, generally, the same for different purposes. 
The other part, viz., the base, may be varied, thus, in 
Fig. 1, it is provided with an adjustable anvil arranged 
to carry cylindrical work such as small shafts, bolts, &c. 
The anvil attachment is detachable so that different 
forms of work may be handled, thus, shouldered parts, 
flat surfaces, depth of recesses, or the concentricity 
of two parts, may be gauged. For end work, for 
instance, when the length of a rod is to be tested, the 
base is formed with a vertical graduated pillar on which 
slides an adjustable table carrying the measuring 
part of the instrument. A different form again is 
provided for inspecting external threads, the capacity 
of the standard instrument enabling work ranging from 
6 mm. to 30 mm. in diameter and from 1 to 3-5 mm. 
pitch, to be dealt with. The anvil in this case is 
provided with a rack-like surface having the same thread 
as the screw being tested, and the lever contact is 
replaced by a conical point which rests on the bottom 
of the thread. The pointers are set by means of 





| Those results had been due to droughts. 





FOR INTERNAL MEASUREMENTS. 


the base part differ from the standard type. The 
figure shows the bore of a ring gauge being tested. 
The gauge rests on an anvil of triangular cross-section, 
the corners of which are curved to the minimum 
permissible diameter of the gauge. The contact 
point of the lever measuring device rests on the lower 
surface of the bore at its centre. 








THE PRODUCTION AND TRANS- 
FORMATION OF ELECTRICAL 
ENERGY IN THE UNITED STATES. 


Ar the International Congress of Electricity, held 
during the past few days in Paris, a paper was sub- 
mitted on “The Production and Transformation of 
Electrical Energy in the United States.” This was a 
joint contribution by a sub-committee of four, chosen by 
the general American committee in charge of the plans 
for the Congress. The four members were Professor 
A. G. Christie and Messrs. A. D. Bailey, F. A. Allner, 
and F. C. Hanker, and it was decided that each should 
take a particular branch of the subject, instead of all 
appending their names to a composite production. 
Below we give a summary of the contribution, which 
is unfortunately too long to reproduce in extenso. 

The Economics of Electrical Power Supply.—The 
section dealing with economics of power supply was 
prepared by Mr. A. D. Bailey, who is Superintendent 
of Generating Stations, Commonwealth-Edison Com- 
pany, Chicago, Ill. In opening his paper, Mr. Bailey 
said that electrical supply ranked thirteenth among the 
industries of the United States, according to the value 
of its product and also the number of employees. 
Gauged by invested capital, it stood fifth. The out- 
put for 1931 had been estimated at 91,500,000,000 kw.- 
hr., of which about two-thirds were generated by fuel 
and one-third from water power. Compared with the 
previous year, there was a decrease of 2 per cent. in 
power from fuel and of 9 per cent. in that derived from 
water. In its turn, 1930 had shown a decrease of 
5 per cent. in water-generated power compared with 
1929, but fuel-generated power showed some increase. 
Until 1930, 
the total output had shown a continued increase, but 
last year there had been a recession. The proportion 
of the output derived from water power remained 


threaded plug gauges or by precision gauge blocks. | fairly constant, but the trend was for it to drop, since 
A further adaptation for internal measurements is! the most readily and commercially available sites were 


shown in Fig. 2. 


In this, both the measuring part and | now utilised, and the cost of development of those more 
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AMERICAN CENTRAL STATION PERFORMANCE. 


TABLE OF PERFORMANCE DATA OF CERTAIN AMERICAN CENTRAL STATIONS FOR THE PERIOD NOVEMBER 30, 1930, 
TO NOVEMBER 30, 1931. 

























































































Name of Station Cahokia Hudson Ave Kearney Ashtabula East River Richmond Trenton James H. Gould Street 
Channel Reed 
Owner Union Electric Light Brooklyn Edison Public Service Com- | Cleveland Elec., N.Y. Edison Philadelphia | Detroit Edison Duquesne Cons. Gas, 
and Power Company pany of N.J Illuminating Company Elec. Company; Company Light Company Elec. Light « 
Company Company | Power Com- 
| pany 
Location St. Louis, Mo. Brooklyn, N.Y. Kearney, N.J Cleveland, New York, Philadelphia, | Detroit, Pittsburgh, P. Baltimore, 
Ohio N.Y. Pa. Michigan Md. 
1. Operating pressure and 335 Ib., 725 deg. F. 279 Ib., 415 Ib., 602 | 265 Ib., 689 deg. F. 375 Ib., 385 Ib., 398 Ib., 400 Ib. | 400 Ib., 400 Ib., 
temperature | deg. F. 708 deg. F 700 deg. F 750 deg. F. | 657 deg. F. | 700 deg. PF. 720 deg. F. 715 deg. F. 
’. Total installed cap- 235,000 450,000 214,500 150,000 280,000 120,000 | 300,000 60,000 72,000 
acity, kw | | | 
a ——Ee —_— EE —— = - - = — — \--- — a 
*. Unit capacity of tur- 1—75,000 ; 1,806 2—110,000 ; 1,200 3—40,000 ; 1,800 50,000 ; 1,800 No. 1 & 2, 60,000 ; 1,800 | 50,000 ; 1,800 | 60,000; 1,800 2—36,000 : 
bines and r.p.m 1—50,000; 1,800 | 1—80,000 ; 1,200 2—47,000 ; 1,800 60,000 ; 1,500 1,800 
1—40,000 ; 1,800 3—50,000 ; 1,800 No. 4, | } 
2-—35,000 ; 1,800 160,000 ; 1,500 | 
4. Type and size of steam None None None None None None | None } None None 
reheater in sq. ft., H.8. | 
' 
| 
Number of Dleeder 1 to 4 per unit | 2and 4 4 2 | 3 stages 3 3 3 4 stages 
heaters | | | | 
- - a | ——E - — —E _ - — — = — -— NS 
6. Final temperature of 200 deg. F. 285 deg. F. 340 deg. F. 190 deg. I No.1 & No. 2, | 310 deg. F. | 250 deg. F. 200 deg. F. | 365 deg. &. 
feed, full load 390 deg. F. |344 deg. F., No. | | | 
| 4, 360 deg. F. | 
7. Total number of boilers 19 24 | 15 6 9 12 13 3 2 
| | | | 
| | | 
. — — ae OO —— i = — aE eae — 
8. Sq. ft. of boiler surface, 23,500 78,600 | A, 12—23,600 32,560 | 6— 18,043 15,697 30,300 35,025 Boiler, 30,156, 
per unit 98,800 | B, 3—22,900 3—61,451 Superheater, 
| 5,77 
| cali ii ge M TS io: Sa = ae 
9. Sq. ft. economiser sur- | None 59,000 None 23,232 | None 7,515 18,850 13,572 None 
face, per unit | 85,680 | 
. ee eo ae seialllinatdi eres | ee OO i Se ee Fe = yee! = = 
10. Sq. ft. alr preheater 2,130 3—173,184 91,400 on B None | 6— 28,900 22,072 None None 26,772 
surface, per unit | 3—82,721 
| 
| 





350,000 375,000 519,000 


3—310,000 416,000 6— 280,000 200,000 
12—250,000 38—1,250,000 





11. Maximum boiler out- 
per unit, Ih. per | | 
wur | | 

| | 

| 
| 


220,000 


























2. Average boiler plant 80-5 per cent No. 1, 2, 3, 74-3 per 80 per cent 87-3 per cent. | 85 per cent. | 88-2 per cent. | 88-3 per cent. | 81-2 per cent. | 84-16 per cent. 
efficiency, per unit | cent | | 
No. 4, 5, 6, 84-8 per 
cent. | | 
| 
| | | | 
13. Type of furnace equip- | PA Stoker Stoker PA P.C. Stoker | P.C. Stoker | P.C. 
ment Water walls | 
14. Condenser surface, sq 53,000 No. 1, 2, 3, 70,000 $—43,000 37,000 No. 1 & No. 2, | 70,000 3—31,800 55,000 | 2—30,000 
ft., per unit No. 6, 88,500 2—50,000 47,500 | | 3—51,000 
| No. 4, 90,000 | | | 
— —s Fs ae ee Meer ey. Sete meee | ese oe 
15. Maximum cooling w deg. F | 76 deg.F. 89 deg. F. 82 deg. F 78 deg. F. 84 deg. F. 77 deg. F. 85 deg. F. | 85 deg. F. 
water temperature j | 
16. Minimum cooling 32 deg. I 35 deg. F 34 deg. F. | 32-5 deg. I 32 deg. F. 35deg.F. | S4deg.F. | 383 deg. F. 34 deg. F. 
water temperature | | | 
17. Gross annual output, 987,512,000 1,555, 932,123 1,176,853,500 | 293,939,000 - | 778,644,811 | 889,669, 400 352,302,000 321,381,600 
kw-hours | for 8 months | 
18. Auxiliary use, kw.-' 53,187,000 79,991 391 51,291,180 12,074,000 32,702,042 | 45,741,400 9,331,890 17,807,000 
hours 
1%. Net annual output, 934,325,000 1,475,940,735 1,123,538,500 271,865,000 1,205,165,000 745,942,769 | 843,920,300 | 342,970,110 | 303,574,600 
kw.-hours } | 
20. Average cost of coal, 2-21 dols 4-08 dols. 4-48 dols. 2-85 dols 4-08dols. | 4-205 dols. 3-435 dols. 2-25 dols. 3-85 dols. 
2,000 Ib. per ton | 
| 
- - —* _ a J —_—— | $$$ | ————___— 
21. Average annual station 15.860 15,460 16,320 13,650 15,850 13,480 14,505 15,020 14,425 


performance, B.Th.t 
per kw.-hour 


75 per cent. 














22. Annual load factor 60-04 per cent 50-75 per cent 64 per cent 48-5 per cent. | 55-6 per cent. | 74-1 per cent. 47 per cent. 55-9 per cent. 
2 Annual use or capacity 47-9 per cent 39-47 per cent 62-6 per cent. 32-3 per cent. | 49-1 per cent. 74-1 per cent. 70 per cent. 65-3 per cent. | 50-95 per cent. 
Pressures in Ib. gauge HS Heating surtace. P.C. = Pulverised coal. Boiler efficiencies based on higher heating values of fuel. 


remote, more espensive and less reliable, would make of water-power stations was as high as it was ever| cost for water power plants was 250 dols. per kw., 
fuel stations preferable because of lower costs. The | likely to be. Conversely, interconnection had made it | in 1930 the figure was 208 dols. ; for steam plants, the 
discovery of new and cheap reserves of fuel operated | possible to utilise water power which could not other- | figure was 125 dols. per kw. in 1920, and 117 dols. in 
against the development of water power. Interconnec- | wise be developed because of seasonal fluctuations and | 1930. 

tion and utilisation of common reserves had simplified | cost of storage. Some 76 per cent. of the water; A considerable change had occurred as regards fuel 
fuel stations and lowered power costs. The combined | power resources were west of the Mississippi, while | used in power stations. Coal had decreased to an 
investment and operating costs of fuel stations still | 70 per cent. of the demand was to the east of it. Sta-| amount which was now less than that utilised in 1924. 
offered possibilities for improvement, but the efficiency | tistics showed that while in 1920 the unit investment | Oil decreased 10 per cent. between 1929 and 1930, and 
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TABLE OF PERFORMANCE DATA OF 


AMERICAN CENTRAL 


CERTAIN AMERICAN 


CENTRAL 


TO NOVEMBER 30, 1931.—Continued. 


STATIONS FOR THE 


STATION PERFORMANCE 


PERIOD NOVEMBER 30, 


1930, 














Name of Station Long Beach Crawford Avenue Philo Powerton State Line | Lakeside Deepwater 

siiihaed Sd of | | 

Owner Southern Cal. Edison Commonwealth Edison Ohio Power Super Power Com- =| Chicago District The Milwaukee Elec, | American G. & E. 

Company j Company Company pany of Illinois Elec. Gen. Company Light & Power Company and 
Company U.G.I. Company. 

ul é 

Location .-| Long Beach, Cal. | Chicago, Ill. Philo, Ohio Powerton, Ii. Hammond, Ind. Milwaukee, Wis. Deepwater, N.J. 

1. Operating pressure and | 572 Ib., 707 deg. F. 600 Ib., 725 deg. F. 630 Ib., 725 deg. F. | 660 1b., 730 deg. F. | 290 1b., 700 deg. F. | 1,250 1b., 750 deg. F. 

1,230 Ib., 750 deg. F. 


410 Ib., 750 deg. F. 


















































































































































temperature | } 

2. Total installed cap- 200,000 424,000 | 245,000 } 215,000 208,000 310,800 106,000 
acity, kw. | | 

3. Unit capacity of tur- 2—100,000; 1,500 | No. 1—51,000; 1,800—720 A, 2—40,000 ; 1,800 | No. 1—55,000 ; 1,800 | 208,000; 1,800 2—20,000 ; 1,800 2—53,000 ; 
bines, and r.p.m. | (50 cycle) | No. 2—60,000 ; 1,800—1,200} B, 1—H.P., 2—L.P., | No. 2—55,000 ; 1,800 4—30,000 ; 1,800 H.P.—8,600 r.p.m. 

| | No. 3—50,000 ; 1,800—1,800; 55,000 each ; 1,800 | No. 3—105,000 ; 1,800 2—60,000 ; 1,800 L.P.— 1,800 r.p.m. 
| No. 4—75,000; 1,800—1,2 } 4— 7,700; 3,600 
| No. 5—88,000 ; 1,800—1,200 | 

| No. 6—100,000'; 1,800—1,800 

4. Type and size of steam | None | No. 5, 9,000 2—5,031 No. 1, 20,856 2 heaters—17,980 Boiler No.17, Radiant 23,562 

reheater in sq. ft.,H.S. | No. 6, 100,000 2—4,734 No. 2, 20,856 690 sq. ft. 
| No. 3, 32,400 Boilers No. 18, 19, 20, 
| | Convection—7,800 
sq. ft. 

5. Number of bleeder 4 stages | No. 1 unit—3 stages A, 6 stages 4 stages 5 stages 6 units—1 stage 4 stages 
heaters All others—4 stages B, 8 stages 2 heaters per stage 3 units—4 stages 

6. Final temperature of | 395 deg. F. No. 1, 315 deg. F.; No. 2, 190 deg. F. | 350 deg. F. 415 deg. F. 360 deg. F. (4 stage) 434 deg. F. 
feed, full load 310 deg. F. ; No. 3, 310 deg. 330 deg. F. | 

F.; No. 4, 5, 6, 310 deg. F. 

7. Total number of boilers 6 No. 1,48. &1R. No.4,58.*| 2 reheat La andB 6 standard 6 No. 1, 16—305 Ib. 6 

| No. 2,45. &1R. No. 5,68. 6 stan. | 3 reheat No. 17, 20-——1,300 Ib. 
| No. 3,48.&1R. No, 6,68 

8. Sq: ft. of boiler surface, | 34,162 per boiler | No. 1, 2, 8, 15,676 sq. ft. A, 47,289 No. 1-3, total 43,328 | Boiler, 10,204 No, 1-8, 13,380 9,623 

per unit each er B, 138,774 No. 4-6, total 43,328 Superheater, 7,200 | No. 9-16, 18,280 
No. 4, 5, 6, 17,280 sq. ft. No. 7-9, total 65,501 No. 17, 30,590 
, h boiler | No. 18-20, 28,845 

9. Sq. ft. economiser sur- None | No. 1, 2, 3, 10,250 sq. ft. A, 35,384t No. 1-3, total 12,252 19,820 No. 1-8, 7,608 4— 18,326 

face, per unit } each economiser B, 94,632 No. 4-6, total 12,252 No. 9-16, 14,856 2—4,765 
No. 4, 5, 6, 7,376 sq. ft. — No. 7-9, total 41,166 
| each economiser 
10. Sq. ft. air preheater 51,232 per boiler No. 1, 2, 3, 10,000 sq. ft. A, none No. 1-3, total 84,909 56,401 No. 17, 67,300 42,693 
surface, per unit | each preheater B, 423,200 No. 4-6, total 84,909 No. 18-20, 77,500 
| No. 4, 15,670 sq. ft. each No. 7-9, total 164,934 
| preheater | 
| No, 5, 16,000 sq. ft. per 
| | preheater 
| No, 6, 17,780 sq. ft. each 
preheater } 

11. Maximum boiler out- | 450,000 | No. 1, 2, 3, 150,000 per A, 508,000 |No. 1-3, total 710,000 450,000 | No. 1-8, 90,000 4—350,000 
put per unit, Ib. per | boiler B, 2,350,000 |No, 4-6, total 710,000 | No. 9-16, 150,000 2—290,000 
hour | No. 4, 5, 6, 200,000 per re 7-9, total 1,150,000 | No. 17-20, 300,000 

| | 

12. Average boiler plant 84 per cent. | 79-8 per cent. A, 79 per cent. 83-4 per cent. 84-5 per cent. No. 1-8, 88-35 per 87-5 per cent. 
efficiency, per unit | B, 81 per cent. cent. 

| | No. 9-16, 90-38 per 
cent. 

| No. 17-20, 86-42 per 
| } cent. 

7 _ 

13. Type of furnace equip- Gas and fuel oil Forced-draught chain grate A, chain grates P.C. P.C. and natural gas P.C, P.C, 
ment stokers | B, 6 chain grates ; | 

2 P.C. | | 

14. Condenser surface, sq. 2— 280,000 No. 1, 56,000 No. 4, 77,000 | A, 50,000 No. 1, 50,000 | 8 condensers 2—35,000 42,500 

ft. per unit | No. 2, 75,000 No. 5, 70,520 | B, 110,000 No. 2, 50,000 22,000 sq. ft. in each 3—50,000 } 
| | No. 3, 65,000 No. 6, 90,000 No, 3, 90,000 1—25,000 
2—55,000 

15. Maximum cooling 76 deg. F. | 75 deg. F. 82 deg. F. } 88 deg. F. | 80 deg. F. 75 deg. F. 00 deg. F. 
water temperature | | | | | 

16. Minimum cooling 53-8 deg. F. 34 deg. F. | 33 deg. F. 33 deg. F | 40 deg. F. by re- 35 deg. F. | 35 deg. F. 
water temperature | | culation 

17. Gross annual output, 1,400,579,800 2,025,283,640 | 982,765,600 1,217,149,600 1,104,794,000 931,831,245 855,360,879 
kw.-hours } | 

18. Auxiliary use, kw- | 45,964,258 95,209,400 | 45,836,920 81,063,700 | 64,041,000 39,843,015 | 67,800,000 
hours | | 7,720,800 | 

19. Net annual output, | 1,354,615,642 1,930,074,240 | 929,727,880 | 1,136,085,900 | 1,040,753,000 871,988,230 | 787,550,879 
kw.-hours | | 

20. Average cost of coal, | Gas, 0-1185 dols. | 3-69 dols. 1-70 dols. 2-85 dols. | 3-80 dols. 4-00 dols. 3-85 dols. 
2,000 Ib. per ton per 1,000 cub. ft., | | | | 

1,158 B.Th.U. per | | | | 
cub. ft.; Oil, 0-80 | | 

dols. per BB. of | | 

6,250,000 B.Th.U. | | | } 

21. Average annual station | 13,268 14,845 13,587 12,823 13,572 13,716 11,850 
performance, B.Th.U. | | | | | | 
per kw.-hour | | 

22. Annual load factor 86-13 per cent. 60-4 per cent. 48 per cent. 61-5 per cent. 66-4 per cent. | 47-3 per cent. 87-0 per cent. 

23. Annual use or capacity; 77-32 per cent. | 52-0 per cent. 46 per cent. 67-1 per cent. 60-63 per cent. | 94-2 per cent. | 80-0 per cent, 





Pressures in Ib. gauge. 





H.S. = Heating surface. 





' 





P.C. = Pulverised coal, 
* S$ = Standard boiler; R = Reheat boiler. 


+ Air-water heat exchange. 





Boiler efficiencies based on higher heating values of fuel. 


had fallen another 9 per cent. in 1931. On the other | Natural gas from Texas fields was now used in one of | built near the load at low cost, transmission lines being 


hand, natural gas had increased 7 per cent. between | the large Chicago stations. 
1929 and 1930, and by another 11 per cent. in 1931. | miles by pipe-line, and on the way passed the rich 
Improvements in operating efficiency with coal made | Illinois coal fields only 200 miles distant from the city. 
further reductions possible. Discoveries of new sup- | Gas was replacing oil on the Pacific Coast. The con- 
plies of natural gas and the construction of large pipe 
lines, made this fuel a serious competitor of oil and coal. | California because gas and oil fuel stations could be 


It was transported 1,000 


struction of new hydro-electric plants had ceased in 


avoided. 


This had a 


In addition to ease of transport, another 
factor in favour of oil and coal might be termed the 
convenience factor. 
now taken in the emission of smoke, dust and fumes. 
Owing to centralisation and interconnection, a 
decrease in investment and operating costs had been 


ing on the interest 
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attained without any decrease in reliability and 
quality of service. The capital invested for the com- 
plete electrical system per kilowatt of generating 
capacity was steadily increasing. Investments in 
substations, transmission lines and distribution had 
increased 20 per cent. in the past 10 years, while unit 
cost of power plant alone, which represented 39 per cent. 
of the cost, had dropped by 13 per cent. Fuel cost repre- 
sented only about 6 per cent. of the domestic consumer’s 
bill, and were exceeded even by the cost of keeping 
his account and rendering his bill. Two-thirds of the 
cost was accounted for by reading his metre. 

Central Station Plant and Performance.—The subject 
of central station plant and performance was under- 
takea by Professor A. G. Christie, of the John Hopkins 
Institute, Baltimore. A certain amount of the informa- 
tion in this general review is already on record and 
available to engineers in this country, and it is not 
necessary to repeat it. The Tables on pages 80 and 81 
bring into convenient form a large amount of reliable 
data regarding several of the most recent and advanced 
American stations. Professor Christie stated that all 
recent turbines were bled at from one to five points 
for regenerative feed heating. Turbines for 600 Ib. 
and 1,200 lb. usually had one stage of reheating. 
Flue gas reheaters gave the highest station economy, 
but steam reheaters sufficed where it was only desired 
to decrease moisture at the exhaust. In some plants 
the two types were combined. There was a trend 
towards the total elimination of the inside coal bunker, 
reducing costs and improving lighting. The use of 
single pass boilers was increasing since they cost less, 
permitted of simpler boiler plant, and carried higher 
ratings, while draught losses were lower. A few boilers 
with welded drums were in service. Certain new boilers 
had a small amount of water heating surface, often single 
pass, followed by large superheating, steaming econo- 
miser and air-heater surface. Centralised boiler control 
was becoming standard practice. Unit system piants, 
with one boiler per turbine, each with auxiliaries, 
were now in service. The availability factor for large 
boilers was about 85 per cent. and for turbines about 
90 percent. The availability factor for boilers appeared 
to increase, and the cost of maintenance per million 
pounds of water evaporated to decrease, with increased 
boiler output. High pressure plants had proved 
reliable. In 1931 the 1,300 Ib. section at the Lakeside 
station, Milwaukee, had an availability factor of over 
90 per cent. for both boilers and turbines. Boiler 
water conditioning was receiving much attention. 
The maintenance of proper sulphate-alkalinity ratios 
had overcome caustic embrittlement. Scale deposits 
on blading could be removed by washing with wet 
steam, while the turbine was in service; the problem 
of washing was growing in importance. ‘The high heat 
absorption rates in large output boilers and in water 
walls had developed problems of water circulation and 
of water levels in drums. Frequently drums of hori- 
zontal water tube boilers were placed at high elevation 
to provide a greater static head on the water in the 
tubes. Dry steam drums were also coming into use 
on large boilers. Centrifugal feed pumps were usual, 
but in a new 1,200-lb. plant motor-driven multiple 
plunger pumps were to be used. 

A recent underfeed stoker burnt 73 lb. per square 
foot per hour on 694 sq. ft., giving a heat liberation of 
51,000 B.Th.U. per cubic foot per hour. Zoned air 


control, improved pusher gear, better tuyeres and water- | 


cooled side walls characterised the newer units. Heat 
liberation rates varied from 20,000 B.Th.U. to 80,000 
B.Th.U. per cubic foot of furnace volume with stokers. 
The largest chain grate had an area of 528 sq. ft. and 
burnt 65 Ib. per square foot, giving a heat liberation 
of 42,000 B.Th.U. per cubic foot per hour. 
system of pulverised coal was gaining in favour. Unit 
mills up to 50 tons per hour capacity were in operation. 
Many new boilers burning coals with low-fusing ash were 
orovided with vertical firing and water-cooled refractory 
fined bottoms, the slag being tapped off in liquid form. 
With powdered fuel recent practice showed a heat 
liberation of 12,000 B.Th.U. for plain refractory walls, 
16,000 B.Th.U. for air-cooled walls, and from 24,000 
B.Th.U. to 38,000 B.Th.U. for water-cooled walls. 
Yearly efficiencies ranged from 80 per cent. to 88-3 
per cent. 

Single cylinder turbine units of 80,000 kw. capacity 
and tandem units of 160,000 kw. were in use, at 1,800 
r.p.m. The largest single cylinder condensing unit run- 
ning at 3,600 r.p.m. was rated at 10,000 kw.; tandem 
condensing units at this speed, of 15,000 kw. had been 
installed. Jet heaters were increasing in number. 
Four trends characterised condenser practice. Better 
distribution of surface had increased its effectiveness 
and lessened the pressure drop through the tube bank. 
Undercooling of the condensate was prevented by 


The unit | 





were favoured where ample supplies of water were 
available, and two pass when supplies were limited or 
the lift was high or variable. Chlorination was em- 
ployed to prevent growth of alge. All water, air, gas, 
oil and low-pressure steam piping was now welded. 
The first cost of steam stations per kilowatt of capacity 
had been steadily decreasing. The cost for stations of 
1,200 lb. and 800 deg. F. did not appear to be more 
than 5 dols. per kilowatt greater than that for 450 |b. 
and 750 deg. F. plant. Two out-of-door plants were 
being constructed, one with turbines and the other with 
boilers unhoused. 

Diphenyl oxide was being circulated through econo- 
misers and served to preheat the furnace air, in one 
| plant. In a new station it was proposed to use it to 
|superheat the high pressure steam, and to reheat it 
| between cylinders. Two 20,000-kw. mercury plants 
were under construction. 

Hydro-Electric Developments and the Correlation of 
Hydro and Steam Power.—The section on hydro-electric 
developments was compiled by Mr. F. A. Allner, General 
Superintendent of the Pennsylvania Water and Power 
Company, Baltimore. Mr. Allner stated that during 
the past two years hydro-electric development in the 
United States had not maintained the same relative 
place as a source of power as formerly. This had been 
due to the materially reduced fuel costs of steam plants, 
the drought which prevailed over large areas in 1930 and 
1931, and uncertainty with regard to State and Federal 
policies. On the other hand certain factors had made it 
possible to develop sites which formerly would not have 
been satisfactory. Such factors included the large 
size of present-day electric systems and long distance 
transmission. By careful engineering planning, con- 
struction costs had been considerably reduced and 
construction periods shortened. Few enterprises were 
embarked upon for which the market was not pre- 
viously assured. Increased capacity was now possible 
from a given structural space. While no increase in 
efficiency could be recorded for the best runners, the 
high-efficiency range had been greatly extended. At 
the Diablo plant, Washington, two Francis turbines 
would develop 90,700 h.p. each, under a head of 327 ft. 
At Spier Falls, N.Y., a turbine of 57,000 h.p. capacity 
under a head of 37 ft. had been installed, both turbine 
and generator approaching record sizes in physical 
dimensions. The generator stator was 37 ft. in diameter, 
and the scroll case entrance 26 ft. The largest capacity 
high-head Francis units were of 49,000 h.p. at Water- 
| ville, N.C., with 840 ft. to 750 ft. head. Lately, there 
| had been an increasing use of the Kaplan adjustable- 
blade propeller turbine. 

A recent innovation in large generators for low head 
| installations was the umbrella or overhung design 
| with a combined thrust and guide bearing below the 
rotor, giving reduced height and better ventilation. 
Rolled plates and fabricated structures were increasingly 
employed. The generator room superstructure had 
| been omitted in several recent plants, metal housings 
| being provided over each generator. In newer plants 
| the floor at generator level had been omitted. Butter- 
| fly valves were being increasingly used ahead of the 
| scroll case; leakage with these was very small. 
| Few supplying systems were now wholly dependent 
| upon hydro-electric plant. The quick starting charac- 
teristics of hydro units provided a high degree of stand- 
by readiness for emergency. The best method of work- 
ing combined systems was to schedule the hydro plants 
for maximum efficiency in periods of low water, and for 
maximum energy outputs in periods of plentiful water. 
The total cost of high head developments per kilowatt 
delivered at load centres was relatively high. An 
outstanding example of development was in progress 
on the Mokelumne River, California, where a total 
head of 5,100 ft. would be utilised in four plants with 
| only a few hours’ regulated storage between any of the 
| plants. Three impulse wheel installations would 
use heads of 1,218 ft., 1,265 ft., and 2,089 ft., respec- 
tively, and Francis installations would utilise heads 
of 245 ft. and 285 ft. Whereas the usable storage on the 
Mokelumne River was approximately equal to the run- 
off in a dry year, but only to one-third of the average 
run-off, the usable storage of medium and low-head 
storage plants, such as those on the Osage and Connecti- 
cut rivers, amounted to only one-sixth and one-fifth 
of the average run-off, respectively. Low head run-off- 
river pondage plants involved large initial outlay and 
could not be justified below a certain minimum. Com- 
| pared with minimum flow as regulated by the available 
storage, these plants had a large excess capacity. In 
its ultimate development, the Safe Harbor plant on the 
Susquehanna river, would have, with twelve units, a 
full draught flow 28 times the minimum regulated flow. 
|The plant would, nevertheless, have an average use- 
| factor of approximately 50 per cent., because for a large 














pumped storage plants were under consideration, but 
the only one of note so far built was the Rocky River 
plant on the Housatonic River. The dual-use installa- 
tion was related to the pumped-storage plant, in that its 
object was to convert low-cost off-peak energy into 
high-value peak capacity and energy. The same unit 
was employed as a turbine generator and a motor 
pumping set. The operation of the generator under 
such conditions offered no serious difficulties, but the 
design of the turbine equipment had not been completely 
solved for general purposes. The first plant of this 
type would be at Safe Harbor. 

Present Development and Future Trends in Electrical 
Generation, 4&-c.—This section, which we can only deal 
with briefly, was prepared by Mr. F. C. Hanker, of 
the Westinghouse Electric and Manufacturing Company, 
East Pittsburgh, Pa. Latterly, Mr. Hanker said, 
there had been a great increase in the ratings of 
1,800 r.p.m. machines, and they had completely super- 
seded the 1,200 r.p.m. generators, on account of the 
material reduction in weight and cost and better overall 
performance. At present the limiting size for 1,800 
r.p.m. generators was 150,000 kv.-a. with internal 
fans, and 250,000 kv.-a. with external fans. The largest 
1,800 r.p.m. machine so far built was of 200,000 kv.-a., 
80 per cent. p.f., 16,000 volts rating, and had external 
fans. The development of the 3,600 r.p.m. generator 
had not been carried so far in the United States as 
the 3,000 r.p.m., 50-cycle, generator had in Europe. 
Increasing consideration had been devoted to increasing 
the generated voltage, in order to reduce the duty 
on circuit breakers, switches, *bus-bars, &c. This was 
only of interest to a relatively few metropolitan custo- 
mers, but the great size of the units being bought made 
it desirable and economical in some cases to reduce 
the current to be handled. In two and three shaft 
units the currents were cut to one-half or one-third 
per circuit breaker. In the single shaft machines the 
current per breaker has been cut in half by the use of 
two-winding generators. Most generators were being 
built for from 13,200 volts to 13,800 volts, and from the 
point of view of the generator alone there was no neces- 
sity to raise that limit. The insulating materials 
at present in use were quite suitable for use on genera- 
tors wound for 33,000 volts or even higher, should such 
be required. 

Standard design oil circuit-breakers for 230-kv. 
service were now available, which would interrupt short 
circuits within 0-15 sec. from the time they were tripped, 
and the relay time could be kept within 0-05 sec. 
by the use of new high-speed impedance and reactance 
relays. The total of about 0-20 sec. compared favour- 
ably with a minimum total of 0-70 sec. two years ago. 
The present rapid clearing of faults improved the stabi- 
lity, and hence the reliability of the service. Trans- 
formers had had their impulse strength considerably 
increased by developments in the disposition of insula- 
tion and in the distribution of electrostatic stresses. 
A 230-kv. transformer was recently tested with a 
surge of 2,250,000 volts rising to its crest value in 0-2 
microseconds. The bushing flashed over, but the wind- 
ings were not damaged. 





DIAMOND TOOL LATHE. 


THERE is no doubt that the correct use of the 
diamond as a cutting tool is very effective for giving a 
very high degree of finish to parts made of aluminium 
and other non-ferrous metals, but it is equally true that 
this tool has not always hitherto yielded the results 
expected. This failure has generally been due to 
attempts to employ a diamond in lathes built for 
ordinary work, and does not occur when it is employed 
under proper operating conditions. These conditions 
have been ensured in the B. 8S. A. diamond tool lathe 
illustrated in the accompanying Figs. 1 and 2, and which 
we recently inspected in operation at the showroom 
of the distributors, Messrs. Burton, Griffiths and Com- 
pany, Limited, Montgomery Street, Birmingham. The 
lathe is a development of the 6-in. by 6-in. multi-tool 
production lathe of Messrs. B.S.A. Tools, Limited, and 
in the figures is arranged for turning the pistons of 
motor-car and other engines. Pistons having diameters 
from 2 in. to 5 in., with a maximum skirt length of 
about 3}-in. may be dealt with, and are mounted on a 
mandrel bolted to the flange of the spindle, being held 
in place by a handwheel-actuated drawbar, though an 
air cylinder pull can be arranged if desired. 

The general construction of the machine will be clear 
from Figs. 1 and 2, and needs no detailed comment. 
There are two saddles, that at the front of the machine 
carrying the diamond tool, and that at the rear an 
inverted roughing tool of carbide tungsten. Their 
relative positions are shown in Fig. 1. The headstock is 
best shown in Fig. 2. It has a plain pulley drive with a 





introducing exhaust steam into the hot well. Leakage | part of the year the flow would suffice to run all units | cone clutch in order to obtain a smooth and balanced 
had been practically eliminated by rolling both ends of | at 100 per cent. utilisation. The head would be | engagement. The spindle runs at 1,300 r.p.m., and is 
the tubes into the tube sheets, which might be floating | 55 ft. with 15 ft. draw-down. The plant would be | of high grade steel hardened and ground. It is mounted 


or fixed. 
increased the available vacuum. Single pass condensers 


They would develop 42,500 h.p. at 109 r.p.m. Several 





Sub-cooling of the air pump suction had | the first to use large size (220 in.) Kaplan turbines. | in split bearings, provided with oil level indicators. 


The headstock may be set at an angle when pistons 
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Fie. 1. Front or LatHe. 


having a slight taper are to be turned. The saddles 
have exceptionally wide bearing surfaces and move 
on two flat slides on the side of the bed, and a sloping 
one on its top. Both are worked by rack and pinion 
from the cross feed shaft. Great care has been exer- 
cised in the manufacture of the gears in the feed train, 
in order to avoid any marking of the finished work. 
The feed is automatically tripped by stops which 
actuate a drop worm. The front saddle has, normally, 
a feed of 0-003-in. per spindle revolution, but the 
rear saddle thoves at twice this speed, i.e., at 0-006 in. 
per revolution. This gives time for the roughing tool 
to complete its cut before the finishing tool commences 
work, with the result that not only is a wide tolerance 
permissible, but the finishing cut is not interfered with 
by another tool being actually in operation at the same 
time. 

The feed rack for the rear saddle can be made out in 
Fig. 2, the pinion with which it gears being protected 
by a conical cover. This pinion is coupled to the front 
feed gear by a friction clutch, which disconnects the 
drive when the rear saddle reaches the stops. Both 
saddles start feeding forward from the back stops at 
the same moment so that they synchronise correctly. 
The front saddle cross slide is provided with micrometer 
adjustment for the correct setting of the diamond tool, 
while the rear saddle has a coarse and fine adjustment. 
The rear saddle is slotted in a longitudinal direction to 
allow the tool post to be set to suit varying lengths of 
piston skirt, but the front saddle has a dovetail slide 
on which the tool post can be readily adjusted and 
locked in position by means of a set screw. This 
adjustment is provided so that the two posts may be 
kept in their correct relative positions. The diamond 
is set in a small holder which swivels on a vertical axis 
in the forked end of the tool holder proper. The small 
diamond-holder can be locked in any convenient angle 
in the horizontal plane to enable different facets to be 
used, and the alteration in relative distance of the two 
cutting edges caused by this swinging over of the holder 
is compensated for by appropriate adjustment of the | 
tool post, otherwise a change might mean the start of 
the finishing cut before the completion of the roughing 
cut. 

The degree of finish obtained by the diamond tool 
is remarkable, and is illustrated in an ingenious manner 
by Fig. 3. This is reproduced from a photograph show- | 
ing a piston, as delivered to the machine, resting on the 
top of a finished one. This is standing on a sheet of 














Fig. 2. 
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| skirt, no chatter marks arising with a diamond cut. 
| It is important, however, that the finished work should 
| be removed from the mandrel when both tools have 
|reached the end of the cut and before they are 
| returned to the starting position, otherwise there is 
a risk not only of scoring the surface on the return 
| of the tool, but of destroying the accuracy of setting, 
which is normally maintained over a long period. We 
did not time any of the operations, but it is stated that 
the appropriate times for diamond-turning piston 
skirts of the usual proportions range from 40 seconds 
for a piston 2 in. in diameter to 70 seconds for one 
4-in. in diameter. 








ANNUALS AND REFERENCE BOOKS. 


Kelly's Directory of Merchants, Manufacturers, and 
Shippers, 1932.—The firm of Messrs. Kelly, or to give 
| it its full title, Messrs. Kelly’s Directories, Limited, was 

established as long ago.as 1799, and its claim to be the 
| oldest directory publishing house in the world appears 
|to be quite justified. In addition to its numerous 
| county, town, and local directories, the firm has for 
|many years past published a number of directories 
dealing with specific trades, or with groups of industries 
‘and trades, Standing in a class by itself, however, is 
| the work entitled, Kelly’s Directory of Merchants, 
| Manufacturers, and Shippers of the World, the forty- 
sixth edition of which has recently been published. 
| As heretofore, the directory comprises two volumes, 
| the first of which deals with foreign countries and 
| their possessions, and the second with Great Britain, 
| India and the British Dominions, Colonies, Protec- 
| torates, and Dependencies. That portion of Vol. II 
| which deals with Great Britain has been sub-divided 
|into three main sections, respectively devoted to 
| England, Scotland and Wales; London; and Ireland, 
| Each of these sections is further divided into five sub- 
| sections, namely, an alphabetical list of firms, a direc- 
| tory of classified trades, a list of telegraphic addresses, 
and lists of exporters and of importers. Vol. I opens 





paper on which has been printed an inscription in| with indexes to countries and towns and to trades 


reversed letters. 


The inscription is correctly reflected | and industries, 


the latter index being repeated in 


in the surface of the finished piston, the surface of | French, German, and Spanish for the benefit of foreign 


which is so mirror-like that the usual effects of light and | readers; 


then follow the countries of Europe, in alpha- 


shade on a cylindrical surface are entirely absent. No betical order, and those of Asia, Africa, and America, 


piston ring grooves have been turned, in order to reflect | the final section treating with the West Indies, 
This degree of finish, inci- 


the inscription unbroken. 


In the 
case of each country, brief particulars are given re- 


dentally, can also be obtained on a piston with a split | garding its geographical position, industries, resources 
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and government. The towns and localities are Gent 
dealt with in alphabetical order and the trades and 
industries carried on are appended under their respective 
sub-headings. We understand that the director 
contains one and a-half million names, and deals wit! 
20,000 places. Reference to any desired information, 
however, is facilitated by a concise explanation of 
the arrangement of the work. This, together with 
helpful examples, is given at the commencement of 
the book, and is repeated in French, German, and 
Spanish. The price of the two volumes constituting 
the Directory is 31. 48, post free, and the offices of 
Messrs. Kelly’s Directories, Limited, are at 186, Strand, 
London, W.C.2. 

Chemical Engineering and Chemical Catalogue, 
1932.—Described as a work of technical reference for 
all production industries, the eighth edition of The 
Chemical Engineering and Chemical Catalogue constitutes, 
like its predecessors, a directory of all industries 
operating under chemical control. The volume con- 
tains an alphabetical list of chemical manufacturers 
and engineers, together with their postal and tele- 
graphic addresses and telephone numbers; this is 
followed by a classified index of raw materials, products, 
plant, and equipment and manufacturers and suppliers 
thereof. These lists are amplified by more detailed 
illustrated and descriptive matter, pre by the firms 
concerned, and contained in the first 100 pages of the 
book. A particularly useful section of the volume is 
that devoted to tables and data. This occupies 76 
pages and contains interesting notes on the selection 
of materials for the construction of industrial plant 
and numerous tabulated deta concerning the strength 
of materials, thermometry, air compression, refrigera- 
tion, shafting and belting, specific gravity, combustion, 
and the chemical, mechanical, and electrical properties 
of materials. Other useful features are the German- 
English glossary of names of products, apparatus and 
plant, the alphabetical list of trade marks and trade 
names, and the bibliography of technical books. The 
volume is edited by Dr. D. M. Newitt and published, 
price 10s, net, by Messrs. Leonard Hill, Limited, 
Thanet House, 231-232, Strand, London, W.C.2. 


Rubber Information.—The 1932 edition of a volume 
containing much information and many statistical 
data relating to the rubber industry in all its branches, 
and including plantation and factory practice and 
rubber chemistry and engineering, has recently been 
published by Messrs. Leonard Hill, Limited, Thanet 
House, 231-232, Strand, London, W.C.2. The title 
is Rubber Information, and it is partly a directory of 
manufacturers and suppliers of raw materials, products, 
plant, and equipment, required in the rubber and 
ancillary industries, and partly a compendium of 
technical information. A highly useful section of the 
volume is the Rubber Dictionary; this contains detailed 
particulars regarding the processes and materials 
employed in the preparation and manufacture of 
rubber and rubber articles, and information concerning 
the care and maintenance of rubber plantations. 
Analytical and testing data are also included. Other 
sections comprise a list of compounding ingredients 
and other rubber chemicals, a directory of trade and 
registered names, a statistical section, in which are 
given figures relating to the world production and 
exports and imports of raw, manufactured, and 
reclaimed rubber, a comprehensive directory of rubber- 
peste companies, and a bibliography of technical 
»0oks. The volume is edited by Dr. H. B. Cronshaw 
and the price is 10s. net. 


LORRY FOR THE TRANSPORT OF 
PIPES. 


Om pipe lines have frequently to be laid over 
desolate country, where labour is difficult to obtain, 
and where mechanical plant for handling the pipes 
has to be taken over foie distances. To minimise 
these difficulties, The Burmah Oil Company, Limited, 
recently placed an order with Messrs. Leyland Motors 
Limited, Leyland, Lancashire, in conjunction with 
Messrs. Bromilow and Edwards, Limited, Bolton, for 
a number of special pipe-laying vehicles, of which one 
is illustrated in the accompanying figure. The vehicles 
are designed to enable the pines to be loaded, trans- 
ported, and laid without the sid of a crane, and are 
suitable for pipes up to 4 ft. in diameter and up to 
40 ft. in length. The load capacity of each vehicle is 
approximately 7 tons. The chassis is of the Leyland 
Terrier type, which is built to War Office specification 
for service over rough country. As shown, it is a six- 
wheeled model, and it has a six-cylinder engine with a 
cylinder bore of 4} in., and a piston stroke of 5in. The 
R.A.C. rating is 43-4 h.p. 

Owing to the length of the pipes which may have 
to be carried, the cab width has been cut down to a 
minimum to enable the pipes to rest on each side, and 
to extend beyond the bonnet. The cab is sufficiently 





wide to avoid cramping the driver, and entry is pro- 
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vided through a door at the back and a trap in the roof. | 
The design necessitated a modification of the steering 
gear and controls to bring them nearer to the centre. 
The pipes are carried on three bolsters on each side of 
the hie, and are held in position by a series of 
clamps. The latter, of which the two front groups can 
be clearly seen in the figure, hold the pipes in tiers 
without lashing, the back of each clamp forming a bed 
for the succeeding tier. It will be noticed that the 
clamps are adjustable for height in the uprights to 
accommodate different diameters of pipes. 

The pipes are loaded up ramps by means of a hawser, 
which is given a turn over a winding drum projecting 
from the chassis frame below the driver’s cab. There 
is one drum on each side of the cab. If pipes are being | 
loaded on to the off-side, as shown in the figure, one 
end of the hawser is anchored to the chassis. The | 
hawser is then passed round the pipe and over rollers 
on the platform, thence through a hole in the centre 
of the latter, to the drum on the opposite side, the 
end being finally brought out at the front of the vehicle | 
and held by the operator, who can thus tighten the | 
hawser on the drum, or slack off as required, with the | 
pipe under his observation. The drums are driven by 
a duplex chain through a special two-speed gearbox. | 
The box is provided with forward and reverse motions, | 
and is operated by an auxiliary drive in the main gear- | 
box. It may be mentioned that during the test shown | 
in the figure, square and round bars were loaded in lieu | 
of pipes, each bar weighing approximately } ton and | 
upwards. The operation of unloading is very similar | 
to that of loading, with the direction of rotation of the 
drums reversed. 

To enable the lorry to be used for other purposes 
than carrying pipes, the bolsters are made removable, 
leaving the platform clear for loading pumps or other 
plant. A third winding drum, located under the driver’s | 
seat, is provided for drawing such plant up a ramp at 
the rear of the vehicle. The drum is capable of exert- 
ing @ pull of 7 tons, and is reversible for unloading 
purposes. Only two men are required for loading and 
unloading either pipes or heavier plant. 











Research WorK aT SHEFFIELD Universiry.—Re- 
search on the cold-working of steel and other ferrous | 
metals is being actively pursued at the Applied Science 
Department of the University of Sheffield. By the | 
generosity of the Ironmongers’ Company, which has | 
provided the necessary funds, a research assistant and | 
two research scholars are engaged. The research is being 
conducted under the supervision of the professors of 
metallurgy and mechanical engineering, and of an 
advisory committee comprising members of the Univer- | 
sity and persons rae engaged in the industries 
involved. One of the main problems under investigation 
is the question of the most serviceable form of drawing 
die for the cold-drawing of wire and straight bars. 
Following upon this is a study of the effect of drawing 
on the physical properties of the steel. A number of 
dies have been made in the University and compared with | 
those at present in use in industry. As the effect of 
cold working on steel may, and probably is, largely 
governed by the nature of the steel itself, as well as by 
the character of the preliminary hot-rolling to which | 
it must be submitted, a full study of these factors is in | 
course of investigation. The distribution of hardness | 
throughout the section of the steel, after cold-working, | 
is being fully inquired into, as well as the very important | 
question of the surface condition following upon cold | 
rolling or drawing. 


CATALOGUES. 


Oil Engines.—Messrs. Blackstone and Company, 
Limited, Stamford, have issued catalogues of small 
electric lighting plants in stationary and portable forms 
and of high-speed oil engines suitable for road vehicles, 
tractors, &c. We have also received a leaf catalogue of 
a 60-b.h.p. engine and generator, which, it is stated, is 
capable of generating current at less than $d. per unit 
for fuel and lubricating oil. 


Metal Furnace.—A description of the Bracklesberg 
furnace for foundry work has been issued by Messrs. 
James Howden and Company, Limited, Caxton House, 
London, S.W.1. The furnace is a mild-steel cylindrical 
shell with conical ends, and is tiltable lengthwise and 
rotatable. It is heated by pulverised fuel injected from 
one end. Important claims are made, supported by 
statements of operation results. 


Cutting and Welding.—A considerable range of machines 
for cutting metal by the oxygen process is described in 
a catalogue issued by Messrs. The British Oxygen 
Company, Limited, Angel-road, Edmonton, London, 
N.18. The blow pipe and the work are mechanically 
held, and may also be moved mechanically during cutting . 
The same firm has issued a pocket size handbook on 
oxy-acetylene welding, which will be helpful to operators 
and foremen. 

Heavy Engineering Work.—Messrs. Markham & Com- 

any, Limited, Chesterfield, have sent us some thirty 
arge scale illustrations of examples of plant constructed 
by them recently, much of it for service abroad. The 
items include an electric winder of 1,000 h.p.; steam 
winding engines of several types, with cylinders up to 
78 in. diameter and 84 in. stroke; complete plant 
equipment for a colliery of 30,000 tons output per week ; 
metal rolling mills ; shields and frame works for tunnell- 
ing; a water turbine of 10,000 h.p. and many haulage 
and hoisting gears. The book is a remarkable record 
of heavy engineering construction. 

Machine Tools.—Messrs. William Asquith, Limited, 
Halifax, have issued a new and very comprehensive 
catalogue of drilling machines. The radial arm machines 
take most of the space and are shown in many special 
adaptations, but numerous plain vertical and horizontal 
forms are illustrated. The catalogue sectional headings 
are :—Horizontal, vertical, automobile, railway, portable, 
specials, plate and structural, radials. The specials 


|inelude boring, honing and keyway-cutting machines. 


The improvements are in the direction of more rapid 
and accurate setting of the work, higher speed cutting 
and the concentration of the controls within easy reach 
of the operator. 








Vacancies ror Roya Arr Force AIRcRAFT APPREN- 
TIcEs.—Aircraft apprentices to the number of 350, 
between the ages of 15 and 17, are required by the Royal 
Air Force for entry into the schools of technical training 
at Halton, Bucks, and at Cranwell, near Sleaford, Lincs. 
They will be enlisted as the result of an open competition 
and of a limited competition, and these will be held in 
the near future by the Civil Service Commissioners and 
the Air Ministry, respectively. Successful candidates 
will be required to complete a period of 12 years’ regular 
Air Force service from the age of 18, in addition to the 
training period. At the age of 30 they will return to 
civil life, but a proportion of those attaining N.C.O. 
rank, subject to service requirements, may be permitted 
to re-engage to complete time for pension. Full informa- 
tion regarding the dates of the respective examinations, 
the methods of entry, and the aircraft apprentice scheme 
generally are obtainable upon application to the 
Secretary, Air Ministry, Aircraft Apprentices’ Depart- 
ment, Gwydyr House, Whitehall, London, 8.W.1. The 
sons of officers, warrant officers, and senior N.C.O.'s 
of the three Services will receive special consideration. 
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pair of 12 ft. cast-iron cylinders with a transverse 
|space of 10 ft. between them. They were con- 
LONDON. | nected at the top by a deep cast-iron girder and, 

THE new bridge over the Thames at Lambeth, | after having been sunk about 18 ft. in the bed of 
which was formally opened by H.M. the King, | the river, were filled to a height of about 8 ft. from 
on Tuesday, July 19, takes the place of an older|the bottom with concrete, over which a shell of 
structure which, though of exceptional engineering | brickwork 3 ft. thick, and extending to the top, was 
interest at the period when it was erected, had | built. The abutments, in which heavy cast-iron 


: . | : : ° ° 
for a long time been inadequate for the needs of | anchoring girders were incorporated, consisted of 











Fie. 1. Oxtp LampetaH BripGz anp TEMPORARY FOOTBRIDGE. 
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Fic. 2. Removat or Piers oF THE OLD BRIDGE. 


modern traffic and had, for some years before its | rectangular masses of masonry, that at the West- 
demolition, been closed to all but foot passengers. | minster, or western, end being founded on a series 

This bridge, which was completed in 1863, was | of iron boxes, owing to the shifting character of the 
described by its designer, Mr. P. W. Barlow, as em- bed. The towers were rectangular tapering struc- 
bodying a combination of iron cables with lattice | tures, measuring about 10 ft. by 5 ft. at the base, 
girders. Its general appearance will be clear from | and 7 ft. by 3 ft. at the top, those on the piers being 
Fig. 1, which was taken just before the work we | 32 ft. 10 in. high, and those on the abutments some- 
are about to describe, was begun. It may further | what less. They were all constructed of angle iron 
be recorded that the distance between its abutments | braced framing, clothed and stiffened by plating, 
was 828 ft., and that it consisted of three 268 ft.|and were surmounted by cast-iron saddles for 
spans, and two piers, 12 ft. wide. The clear headway | carrying the cables from which the roadway was 
at the piers was 19 ft. and at the abutments 7 ft., | suspended. These cables were arranged in four 
above high water. The width of the roadway | groups two on each side of the bridge. Each group 
was 16 ft. 6 in., and there was a footway about | consisted of seven 3-in. cables, made up of seven 


The total section of cable was 100 sq. in., the safe 
collective load being 4,000 tons, or five times as 
much as could be put on the platform. The anchor- 
age consisted of three girders 16 ft. long, and 
30 in. deep, which were placed 3 ft. apart and were 
connected by similar girders at each end, so as to 
form a frame. Four other girders were placed 
beneath this frame and at right angles to it. These 
were 2 ft. deep and 12 in. wide in the bottom flange, 
while the upper flange was 9 in. wide and was curved 
to fit a seating in the underside of the lower flange 
of the main anchorage. The cables were passed 
round shackles, which were connected by bolts to 
the lower system of girders. The whole of the 
anchorage was built in heavy masonry. Some 
forty years ago it was found necessary to strengthen 
this part of the structure, the work being carried 
out under the supervision of Sir Benjamin Baker. 

The first stage of the work which has just been 
completed was the erection of a temporary footbridge 
to the south of the old bridge. When this bridge, 
which can also be seen in Fig. 1, was finished, de- 
molition of the original structure was begun. This 
was carried out under the supervision of Sir George 
Humphreys, then Chief Engineer to the London 
County Council, the authority responsible for all 
London bridges outside the City. Sir George also 
designed the new bridge, the principal contractors 
for both the demolition and the erection being 
Messrs. Dorman, Long and Company, Limited, 
Middlesbrough and London. Demolition was begun 
in June, 1929, and was, perhaps, a more interesting 
piece of work than usual, as, owing to the weakness 
of the structure, special precautions had to be 
taken to prevent collapse. To ensure against any 
such mishap, the towers were stiffened by bolting 
angles down their corners and also on to the sup- 
porting cylinders, in order that the extra bending 
stresses should be successfully taken. For the same 
reason, work was begun simultaneously at the mid- 
point of the three spans, the material being loaded 
into barges, as it was cut out, until the towers were 
only carrying the weight of the cables. A cat-head 
was then erected over each tower, and each cable 
was lifted and lowered across three barges, which 
had been anchored in the river. Here it was severed 
by an oxy-acetylene flame and the two portions 
drawn into the respective banks. The towers them- 
selves were demolished by building stagings on piles 
round each pier and erecting 3-ton hand cranes on 
them, as shown in Fig. 2. The material forming 
the towers and piers was then removed piece by 
piece down to just above high-water level, and 
the remainder was removed bodily by two 200-ton 
jacks. One of these jacks was operated from the 
staging through a system of links, and the other, 
which was mounted on the original concrete foun- 
dation, acted against girders, abutting on the 
under-side of the collar of the brick lining. The 
latter jack was used to overcome the starting friction 
only, and was lashed to the girder, so that it was 
withdrawn by the upper jack along with the pier 
segments. This arrangement proved so successful 
that the site had been cleared preparatory to the 
erection of the new structure by November, 1929, 
or only five months after the start of the work. 

The present bridge, which, as we have already 
stated, was designed by Sir George Humphreys, 
consists of five spans, that in the centre being 
165 ft. long, while the two intermediate and the 
two shore spans are 149 ft. and 125 ft. 2 in. long, 
respectively, making a total length of 776 ft. The 
two shore spans provide 2 head-room at high water 
of 13 ft., while that of the two intermediate spans 
and the centre span is 19 ft. and 23 ft., respectively. 
Accommodation is provided for a 36-ft. roadway 
and two 12-ft. footways, so that the total width of 
the deck is about 60 ft. The general appearance 
and design of the new structure will be clear from 
Figs. 4 to 6, Plate V, and Figs. 11 to 18, on 
page 87. 

The abutment at the Westminster, or west, 
end of the bridge is 90 ft. along the river front 
and 70 ft. at right angles. It occupies the same 
site as that of the former bridge and was constructed 
by open excavation in four sections, sheet piling 
being first driven down round all four sides of the 
sites. On the river front the length of the piling 





5 ft. wide on each side. The piers consisted of a | strands formed of seven wires, 0-3 in. in diameter. 


was 55 ft. to ensure that the top of the piles 
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should be above any possible flood level, and that 
the bottom should be below the foundation level 
(— 29-00 O.D.). The actual top level was + 19-00 
O.D. The first section excavated was that along 
the river front of the abutment, the opening, which 
was 90 ft. long and 21 ft. wide, being carried down 
to the full depth. This section was then filled with 
concrete up to the springing level, thus forming a 
dam behind which the rest of the work could be 
carried out. Excavation was effected successively 
in three portions, each about 30 ft. wide, the 
two outer of which were in turn filled in with 
concrete. The remaining, or centre, portion was 
occupied by the foundations of the old bridge 
and the concrete in it was placed last. Mass 
concrete was used for this purpose throughout, 
the proportions being 8 to 1 at the bottom, 
6 to 1 in the middle, and 4 to 1 round the skew- 
backs. Along the river front in both directions 
the foundation rises vertically for 23 ft. and the 
bottom section of sheet piling has therefore been 
left in position. Above this level, the face has 
a slight concave curve, until at the springing level 
it is set back 3 ft. 103 in. from the front of the 
foundations. The concrete hearting is faced with 
Cornish granite, which starts at level — 6°70 





O.D. and is set back from the toe of the abutment. 
Both sides of the latter are joined to the existing 
embankment walls at points some distance in each 
direction down Millbank. As the roadway of the 
bridge is higher than that of its predecessor, the 
roadways of Millbank and of Horseferry-road have 
been sloped up, so as to form an easy approach to 
the bridge from three directions. The Victoria Tower 
gardens, which are on a lower level, have also been 
extended up to the northern end of the abutment. 
From this point foot passengers can obtain access 
to the bridge by steps, and at the southern end a 
similar flight of steps leads down into a small 
garden, which is now being laid out, and will 
gradually taper away to the point where the walls 
join that of the embankment. The elevations, 
approaches, parapets and obelisks at the entrances 
to the bridge were designed by Sir Reginald 
Blomfield, R.A., in collaboration with Mr. G. Topham 
Forrest, Chief Architect to the London County 
Council. It may be added that Messrs. Dorman 
Long’s contract included 800 ft. of roadway down 
Horseferry-road and 700 ft. and 200 ft. in the two 
directions down Millbank. 

On the Lambeth, or east, side of the bridge the 
new abutment is some 80 ft. upstream from that of 
the old bridge, so that a clear site for its foundations 
was available. It was also constructed behind a 
dam, in sections, and is of the same general design 
and dimensions as that on the western side. It 
has also been necessary to alter the levels of the 
approach roads on this side, and gardens are being 
laid out on the embankment walls in the same way 
as at the Westminster end. 

The work of constructing the piers was begun by 
erecting dolphins in the river and building staging 
thence all round the sites. 
caissons were then assembled on these stagings, as | 
illustrated in Fig. 7, Plate V, and riveted up, after | 
which they were lowered to the bottom of the river | 
by four 200-ton hydraulic jacks, which were worked | 
from a single pump. Each of these jacks was operated | 
in conjunction with a cross-head, which was fixed | 
between a pair of link plates, the latter being pierced | 
with holes at 12-in. centres, so that the position of 
the link plates would be altered as the caisson 
descended. A view of one of these jacks and its 
associated link plates appears in Fig. 3. The 
caissons themselves were 107 ft. 104 in. long by 
36 ft. 9 in. wide, and were heavily braced with 
plated cross-girders pitched at 5 ft. 14 in. centres 
transversely and with diaphragms at 5-ft. 3-in. 
centres longitudinally. The webs of these diaphragms 
were provided with holes 2 ft. in diameter to give 


continuity to the concrete filling. When the 
caisson had been lowered until it rested on the clay 
at a depth of — 37-5 O.D., or between 20 ft. and 


30 ft. below the river bed, work which was accom- 
plished at the rate of about 18 in. per working day 
and necessitated 4,000 cub. yards of excavation 
per caisson, they were filled up with 4 to 1 concrete 
and prouted, 
erected 


and a temporary steel cofferdam 


was on them to above high-water level. 
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These cofferdams were built of two sections of 
steel troughing connected and made watertight by 
rubber joints. 


finished. The construction of the piers was carried 
out inside these cofferdams, 6 to 1 concrete with 
a granite facing commencing at — 10-00 O.D., or 
approximately 2 ft. 6 in. below low-water level, 
being used for this purpose. A view inside one of 
these cofferdams appears in Fig. 8, Plate V. 
The piers are 99 ft. 6 in. long and 15 ft. 8 in. 
wide at the springing level, and the faces are 
carried vertically down to a level of 3-00 O.D., 
after which they curve gradually out to the full 
section of the caisson. To avoid damage during 
transit or erection, the granite turtle-backs were 
delivered on site with } in. to spare and were 
dressed in position. Above the springing level the 
piers are hollow concrete structures and are faced 
with Cornish granite. The skewbacks for carrying 
the superstructure rest on granite bed-stones 
10 ft. 6 in. long by 2 ft. 6 in. by 2 ft. 6 in., and 
are all braced together longitudinally by angle 
bracing. Each skewback is anchored to the pier 
by four 2-in. bolts which are 12 ft. long. An illus- 
tration of one ot the piers under construction is 
given in Fig. 9, Plate V. 

The superstructure, work on which was begun in 
October, 1930, consists of nine steel arched ribs in 
each of the five spans. Each inner rib is composed 





Their lower sections were bolted to | 
the tops of the caissons in such a way that they | 
The permanent steel| could be easily dismantled when the work was 





JACK AND Link PiatTes For Lowerine CalIsson. 


| of three sections—two lattice spandrel ends and-a 
| plated centre portion. The outer ribs are plated 


girders throughout, but for the purpose of erection 
and transport they were provided with field joints, 
by which the girders were divided similarly to the 
inner ribs. The ribs are divided into panels, and 
are connected to each other laterally by cross-girders 
at the panel points. In addition, the ribs are con- 
nected by transverse diagonal bracing, but this is 
confined to the end portions. There are 17 panels 
in the shore spans, 19 in the intermediate spans, 
and 21 in the centre span. The roadway is carried 
on pressed-steel troughing laid directly on the cross 
and main girders, expansion joints being placed over 
each pier. The outer ribs carry the parapet girders, 
to which the sections of the cast-iron parapet are 
bolted. 

The superstructure was erected by six 20-ton 
cranes, one on each pier and abutment. The 
spandrel ends were first placed in position on their 
pins and were supported on timber baulks, which 
had been laid on the stagings in the case of shore 
spans. The centre portions were then brought 
down the river in barges from Brentford, to 
which town they had been conveyed by train 
from Middlesbrough, and were lifted by two of 
the cranes and lowered on to jacks and packing, 
which had been erected on a special piled staging 
in the middle of the channel. Owing to the fact 
that the piers were not constructed to stand the 
unbalanced thrust of more than three ribs at a 
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ROAD TRAFFIC SIGNALLING. 


By F. Ataw Rayrretp, Assoc.M.Inst.C.E., 
A.M.Inst.M. and Cy.E. 


Introductory.—It cannot too frequently be stressed 
that the traffic facilities of public streets and roads 
are very important factors in the conduct of 
industry and commerce, and that the time occupied 
in travelling by road, whether by persons or by 
goods, affects the costs of production and distri- 
bution. .In order, therefore, to eliminate waste 
of time in travelling, the community should enjoy 
freedom from congestion and the highest possible 
safe speed. Further, the community should also 
have the maximum efficiency in traffic capacity— 
that is to say, the larger the amount of traffic 
which can be passed over the roads the higher will 
be the return on the vast amount of capital invested 
in highway construction. 

It is now becoming increasingly apparent that 
the capacity of a street depends as much upon 
the continuity and freedom of the flow of traffic 
as upon the width of the carriageway or upon the 
rapid yearly increase in normal times of the number 
of vehicles using the roads. While it is frequently 
possible in rural areas or on new arterial roads to 
make due provision for a free flow of traffic by the 
construction of a circus or even a bridge at an inter- 
section, the treatment of the problems of the latter 
in cities is far more difficult. In many instances 
much relief from congestion has been obtained by 
the introduction of gyratory traffic at suitable 
nodal points, by the scientific regulation of parking, 
and by devoting certain streets to one-way traffic. 
But there still remain innumerable intersections 
of important streets, especially in cities, where the 
ideal of continuous traffic flow is unattainable, and 
where the problem awaiting solution by the road 
traffic engineer is how to deal in the most efficient 
manner with streams of traffic crossing at the same 
level. It is now generally admitted that, except 
in the case of lightly trafficked roads, the necessary 
intermittent stopping of vehicles on intersecting 
streets can best be effected by electric light signals. 

Historical.—In Great Britain, congestion at 
street intersections in large cities was of frequent 
occurrence during the later stages of the era of 
horse-drawn vehicles, and in London the police 
early assumed the responsibility for controlling 
traffic by manual signals given by constables. It 
is of interest to recall that as long ago as 1868 a 
Select Committee of the House of Commons made 
the suggestion that a modification of the signalling 
systems used on railways might be adapted to the 
traffic requirements of the streets of the Metropolis 
at that time. In December of that year a signal 
for stopping traffic was actually erected near the 
Houses of Parliament for the benefit of Members 
proceeding to the House on foot. It consisted of 
an arm with two semaphores operated by a handle 
for use by day and a gas-lit lantern with red and 
green glasses for use at night, and although properly 
a pedestrian signal only, it would appear to have 
marked the inauguration of control of road traffic 
by mechanical means. It was removed some three 
years later—a victim of conservatism. 

Yontrol continued to be exercised by police in 
most countries, and this method was not questioned 
until some time after the introduction of me- 
chanically-propelled road vehicles. Under modern 
conditions such human control has numerous 
disadvantages and is gradually being superseded. 
It is difficult to find two constables, even in the 
same town, who use exactly similar signals; the 
standard of efficiency is variable, and at its best 
is frequently not of a high order The signals are 
difficult, and at a short distance impossible, to see, 
and are often equally difficult to understand. The 
constable at one intersection is unable to co-ordinate 
traffic movement with that at neighbouring inter- 
sections. There is a tendency to wait for stragglers, 
to the detriment of traffic movement as a whole. 
The number of intersections which can be so con- 
trolled is limited by the relatively small number 
of police available for the work. Finally, it is 
costly ; a simple intersection with control for twelve 
hours daily may cost some 7001. per annum. A 

system that is both inefficient and uneconomical 


Britain has been slow to take advantage of the 
possibilities of the application of mechanical 
systems of control to street traffic. In America, 
more rapid progress has been made, but the advan- 
tages of wide-spread automatic control have yet 
to be fully realised in this country. 

Isolated Intersection Control_—The control of 
traffic at individual street intersections is now 
fairly common, and in December last no fewer 
than 130 towns and cities in Great Britain had 
installed one or more sets of automatically-operated 
signals. The simplicity of this type at isolated 
crossings is an advantage when the more recently de- 
veloped synchronised systems are unnecessary. Con- 
trol is effected by electrically-operated lights ; the 
meaning of the three colours, or groupings of colours, 
displayed—green, amber, and red—is well known, 
and the relative periods of showing to different 
streets is based upon the relative volumes of the 
main and cross street traffic. The apparatus con- 
trolling the operation of the signals is of small dimen- 
sions and may be installed in any convenient posi- 
tion. After setting, the operation of the switches will 
continue automatically until, as is frequently done, 
the signals are operated manually by a police con- 
stable during the passage of exceptionally heavy 
traffic, such as obtains during rush hours. Control 
may also be entirely manual, the signals being 
operated from a tower placed in a central or other 
commanding position, as is done at present at 
Ludgate Circus, London, and formerly in New 
York and in other American cities. This system 
has gone out of favour, since the control towers 
are liable to damage by traffic and the control itself 
suffers from many of the defects inherent to ordinary 
police control. 

In spite of certain drawbacks, to be discussed 
later, automatic light signal control possesses many 
advantages over its human precursor. It is more 
reliable, clearer in intention, impartial, and far 
cheaper (say 1201. for an average installation and 
601. per annum for running and maintenance costs). 
It can be applied to complicated intersections, 
such as that shown in Fig. 1. These diagrams 
represent the crossing of Olive-street, one of the 
principal thoroughfares in St. Louis, Missouri, 
by two other streets of varying importance. Olive- 
street takes a heavy vehicular and tram traffic 
between two important business areas, and before 
the introduction of automatic signals at fourteen 
different intersections, congestion over a length of 
two miles was acute. The sequence of the various 
phases in the time cycle is also shown in the succes- 
sive diagrams. 

The disadvantage of this system lies in the fixed 
time cycle. The relative volumes of main and 
cross street traffic rarely remain in constant propor- 
tion for more than a short time, and needless delay 
and annoyance are frequently caused by stopping 
vehicles when there is no cross traffic. A more 
flexible arrangement, able to conform to varying 
traffic requirements without manual control, is 
obviously desirable. 


intersection there are four possible alternative 
positions for the signal lantern, as follows :—({a) On 
a pedestal placed in the centre ; (b) suspended over 


streets ; 


From the view of vehicular traffic, centrally sited 
signals are undoubtedly preferable, but in this case 
it is more difficult to control pedestrian traffic. On 
the other hand, a pedestal lantern has the dis- 
advantage of being easily damaged by vehicles, 
while frequently the driver of a low saloon car 
has difficulty in seeing a centrally hung lantern, 


popular in Italy and America. 





is bound ultimately to disappear, although Great 
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to their position relative to the intersection, and 
may be sited—in the case of a simple intersection 
of two streets—in several different ways. The 
simplest arrangement consists of four sets of one-way 
signals sited on the far left-hand side of the inter- 
section. By this system all vehicles, whether stopped 
or moving, and 50 per cent. of pedestrians, have the 
correct signal in their direct line of vision. A 
similar arrangement, but with the posts on the 
near corners, is much used in this country, but is 
condemned as almost useless by expert American 
opinion on the grounds that direct vision is given 
to moving vehicles alone, and then only if the 
signals are unobstructed by other vehicles, while 
pedestrians have no direct vision at all. In America 
the perfect system is regarded as that in which 
four two-way signals at 90 deg. are sited on the 


Pig. 1. ST. LOUIS, MO. 
PERIOD No. |. 
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far corners and, in the case of left-hand traffic, on 


Position of Signal Lantern.—At the normal street | the left side. Here both vehicles and pedestrians, 


whether stopped or moving, have the correct signal 
on their direct line of vision, but it is almost twice 
as costly as four one-way signals to instal and 


the centre ; (c) on posts placed at the sides of the | maintain. Four three-way signals on the near 
(d) on brackets similarly placed. Of| sides on intersections have no advantages (except 
these alternatives, (a) and (b) are variants of one|as mentioned in the next sentence) over two- 
system of control, and the remaining two of another. | way signals on the far sides. The main disad- 


vantage of signals on the far side of an intersection 
is that a driver unfamiliar with the arrangement 
and in the absence of standard practice, might, 
especially at night, overrun the stopping line 
before he was aware of it. 

Features which should be Incorporated in the 


| Design.—Although the meaning of automatic light 
which must necessarily be high enough to clear the | signals is optically clear to the vast majority of 
roofs of taller vehicles. Such lanterns are also | drivers, provision should be made for those who are 
liable to be obscured by tramcars. They must be | colourblind by the erection of warning signs in 
light in construction and must have as many faces|advance of the controlled intersection and by 
as there are converging streets at the intersection. | lettering the lenses of the lantern respectively 
This central system of control is inexpensive and is | “ Stop,” “‘ Caution,” and “ Go.” 
of a set of signals is the period required for the 
In Great Britain side signals are almost universal, | complete sequence of signals from red through red 
usually on their own posts or on brackets secured | and amber, green, and amber back to red again. 
to tramway or other standards. Such lanterns | Short time cycles, i.e., between 40 and 80 seconds, 
may be one-, two- or three-way in form, according ' have been advocated in preference to the more 


The time cycle 
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usual and longer cycles of 100 to 180 seconds on 
the grounds that the observance of the signals 
both by vehicles and by pedestrians is encouraged. 
While the length of the cycle, particularly in view 
of the widely varying conditions obtaining at 
different intersections, is a debatable point, it is of 
first importance that the amber cautionary period 
should be as short as possible, especially in giving 
notice of change from red to green. 

Each lens should have a lamp and reflector 
behind it, and the older “condenser” system 
with a single lamp used for all lenses in four-way 
lanterns should not be tolerated. In the case of 
suspended central lanterns the use of bells where 
drivers may be unable to see the lantern should be 
abandoned. Apart from adding to the annoyance 
of noise, such signals are inaudible to drivers under 


Fig. 2. 
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certain traffic conditions and are an unnecessary 
complication of the signalling system. Their use 
tends to make both drivers and pedestrians wholly 
reliant upon sound and neglectful of the light 
signals. Their use is being discontinued in America, 
and, although planned in connection with the 
Oxford-street system in London, they have not been 
used there. 

The continued use of the normal time cycle with 
its corresponding changes of signal is unnecessary 
during periods of light traffic intensity, such as the 
night. By the adjustment of the time switch the 
ordinary cycle can be broken and resumed at 
predetermined hours, and during the intervening 
period the amber signal may be illuminated steadily 
or intermittently in order to mark the presence 
of an intersection. The standard British practice 
is for a steady amber light surmounting the lantern, 
but the American method of a flashing amber light 
from the ordinary lens requires a less complicated 
lantern, and, being distinct from a certain phase of 
the normal cycle, is clearer in its meaning. 

The question of the best way in which normal 
traffic may be brought to a standstill everywhere on 
city streets to permit of the rapid and uninterrupted 
passage of ambulances or of fire-fighting vehicles has 
also to be considered. Probably central control 
from the hospital or fire station to interrupt the 
normal periodic working and to substitute a flashing 
signal on the red light in all directions would be the 
most effective method. In the case of large cities 
with numerous intersections controlled by light 











signals, the interruption to traffic should be localised 
to the area in which the accident or fire has occurred. 

Traffic Movements.—The standardisation of traffic 
movements at controlled intersections is essential. 
At present the practices of different cities vary, and 
as a result there is considerable confusion. With 
the left-hand rule of the road there should be no 
turning to the left at intersections against the red 
signal. Such movement of vehicles into the stream 
of traffic crossing the intersection causes the drivers 
of vehicles in the latter stream to diverge from their 
correct traffic lane, and is a fruitful source of 
accidents. The movement of pedestrians is also 
hampered, and, in the case of a large volume of 
traffic turning to the left, is rendered unsafe or 
impossible. 

With the same rule of the road, special regulations 
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should be made for traffic turning to the right. 
Where the number of vehicles wishing to make this 
turn exceeds one or two in each time cycle it is 
essential to prohibit the right-hand turn altogether, 
and to substitute one or other of the traffic move- 
ments illustrated in Figs. 2 to 6. However light 
the turning traffic may be it is desirable to eliminate 
it, since one standing vehicle reduces the capacity 
of the street by a complete traffic lane, and such 
reduction in a busy street is a prolific source of 
congestion and delay. Fig. 2 shows the turn which 
should be eliminated, and Fig. 3 the traffic move- 
ment which is the only real alternative. Figs. 4 
to 6 show traffic movements which embody right 
turns at lightly trafficked intersections in order to 
avoid a similar turn at the important intersection 
where it would cause congestion; these again are 
undesirable and should be avoided wherever possible. 


(To be continued.) 








SEA OUTFALLS FOR SEWAGE. 


Amone the few processes ‘of Nature, which man 
has found no occasion to improve, in the course of all 
the changes in living conditions from primitive times, 
perhaps the most important is the use of the sea as 
a means of purification and disposal of refuse. Though 
the method is one that is often regarded by the general 
public with a deep-rooted suspicion, the prejudice 
can only be accounted for by the failure to appreciate 
the immense purifying capabilities of the ocean. In 
a paper on “ Sea Outfalls,’* presented by Mr. George W. 
Warr at the Brighton Congress of The Royal Sanitary 





Institute, on Thursday, July 14, the author emphasised 
this point by quoting the results of recent investigations. 
Professor David Ellis, he said, had recently made 
bacteriological tests of the water at varying distances 
from the outfalls at Ayr and Rothesay, to determine 
the extent of the dilution of sewage. These showed 
that the danger to health from a properly situated 
outfall was practically negligible. The dilution 
resulting, when sewage was passed into the open sea, 
was much greater than was generally supposed, and 
was so rapid, that it was only at comparatively short 
distances from the outlet, that the concentration 
could prove inimical to life at sea. Dr. Ellis deduced 
from his investigations that, if the outlet pipe extended 
to at least 175 yards from the shore, the margin of 
safety, prescribed by the Royal Commission on the 
Disposal of Sewage, would be reached for exceptional, 
as well as average dilutions. With an outlet 250 to 
300 yards out to sea, no reasonable cause of complaint 
should exist. The recorded observations showed that 
proposals for sterilisation of sewage, prior to its 
discharge into the sea, by such means as chlorination 
appeared to be unnecessary, except in cases where the 
discharge was into an estuary, or where there was 
danger of contamination of shell fish. When sewage was 
pumped, it could be effectually disintegrated, before 
discharge, by the use of Stereophagus pumps. 

Local tidal currents were more complicated than 
was generally supposed. The investigation of their 
flow was necessary, to ensure that the outflow was 
located at such a position that the most unfavourable 
combination of circumstances could cause no nuisance. 
The usual method of making observations was to 
place a series of floats in the water, at the spot chosen 
for the outfall, and plot out their courses. After 
experimental work, it was found in the district of the 
Portslade and Southwick outfall sewerage work, that 
the most serviceable float was one cut from a wooden 
pole, 1} in. diameter, weighted with sheet lead to 
permit the exposure of 6 in. above the water. Even 
with such a small surface exposed to the wind, the 
effect was sometimes considerable, and occasionally 
metal vanes were fixed to the submerged portion. 
Recently a type of float had been used, which was 
four feet in length, cruciform in cross-section, and 
made out of 1 in. boards, weighted to the extent 
necessary to ensure that the top was just awash. 
For marking, it carried a vertical exposed wire sur- 
mounted by a coloured bobbin. 

The Southwick outfall was situated in an exception- 
ally favourable position, owing to its proximity to 
the mouth of the River Adur. There the pipes were 
carried out to a point about 1,000 feet beyond high 
water mark of ordinary spring tide, and about 600 
yards east of the entrance of Shoreham Harbour, 
which formed the river mouth. The local conditions 
were peculiar, for the tidal stream turned and ran 
in the reverse direction one hour before extreme 
high and low tide. The two tidal streams running 
rapidly in opposite directions were sometimes clearly 
observable. In consequence of this action any dis- 
charge from the outfall, at or just after high water, 
was carried in the direction of the harbour mouth. 
At about half-an-hour after high water, the stream 
from the harbour had attained a considerable velocity, 
which continued to increase as the tide fell, and 
remained great until about 3} hours after the turn. 
The sewage was discharged, through hand-operated 
penstocks, from a tank-storage sewer at such times 
as to make use of this rapid flow of the water out 
to sea, and clearance was normally effected in 20 
minutes. 

The information afforded by 20 seaside towns 
on the south coast of England, showed that two 
had outfall pipes of over 2,000 ft. length, two were 
between 1,500 ft. and 2,000 ft., five between 1,000 ft. 
and 1,500 ft., and six were between 500 ft. and 1,000 ft. 
Eight of them had continuous discharge and fourteen 
had no system of screening. 

The sewerage system of Brighton and Hove was 
described in another paper, entitled ‘“‘Some Recent 
Municipal Activities at Brighton,” by Mr. David 
Edwards. This area was served by a joint organisa- 
tion, known as Brighton and Hove Intercepting and 
Outfall Sewers Board, representative of the two 
corporations. The total length of the intercepting 
sewer, from its western extremity at Hove Street to 
the point of discharge into the sea at Portobello, 
was 7} miles. It was circular in section, varying in 
diameter from 5 ft. to 7 ft. Previous to the completion 
of recent reconstruction works at Portobello, the 
intercepting sewer was tide-locked for about three 
hours before and three hours after every high tide, 
and then acted as an elongated storage tank. Three 
electrically-driven pumps were now installed at the 
pumping chamber, capable of dealing with three 
times the dry-weather flow. The outfall, which 
was recently reconstructed, consisted of two 5-ft. 
diameter cast-iron pipes bedded half-way in the chalk 
formation and encased in concrete, surrounded by 
pre-cast flint-faced concrete blocks, Discharge was 
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BLAST-FURNACE GAS-FIRED COKE-OVEN PLANT AT SCUNTHORPE. 


MESSRS. WOODALL-DUCKHAM VERTICAL RETORT AND OVEN CONSTRUCTION COMPANY 


Fig. 7. 


1. Downeomer 7. Acid Separator. 12 
2. Primary Cooler 8. Final Cooler, 13 
3%. Tar Precipitator. 9. Liquor Flushing and Sepa- 14 
4. BExhauster. rating Tank 15 
>. Reheater 10. Liquor Flushing Pump. 16 
6. Saturator. 11. Liquor Strainer. 17 


effected 400 yards from the cliff face, and the invert 
of the outfall was 7 ft. below low water mark on 
ordinary spring tides, so that the outlet end was 
always submerged. Separate surface-water sewers 
had been put down in both Brighton and Hove, to 
relieve the main intercepting sewer. 


BLAST-FURNACE GAS-FIRED 
COKE-OVEN PLANT. 


(Concluded from page 77.) 

Any account of the blast-furnace gas-fired coke-oven 
plant which forms part of the co-ordinated heat conser- 
vation scheme at the Normanby Park Works of Messrs. 
John Lysaght, Limited, Scunthorpe, would be incom- 
plete without some details of the by-product recovery 
installation accompanying that plant. We therefore 
now give a short description of the installation illus- 
trated by Figs.7 to 14 on this and the opposite pages, and 
on page 92. The function of the plant is the treatment 
of the coke-oven gas so as to produce tar, ammonium 
sulphate, naphthalene and benzol, all of which have com- 
mercial value. The cleaned gas, as explained in our pre- 
vious article, is used for various purposes in the steel 
works, The gas leaves each oven through a single ascen- 
sion pipe provided with a spray for liquor flushing, and 
passes into a steel collecting main, which has also a 
spray at each alternate oven. The collecting main 
runs above the pusher track, and can be made out in 
Fig. 2, page 70, ante, together with the offtake pipe 
which connects it with a downcomer near the primary 
coolers, i.e., the structure visible to the left of the figure. 

In following the processes to which the gas is sub- 
jected, the flow diagram shown in Fig. 7, above, 
should be referred to. The flushing liquor, which 
runs in a closed circuit, is returned from the bottom 
of the downcomer to a liquor flushing and separating 
tank of a capacity of about 39,500 gallons. Circula- | 
tion of the liquor is effected by one of two pumps, of 
which one is electrically and the other steam-turbine 
driven; one pump is kept asastandby. Strainers are 
fitted on the pump deliveries. The gas pressure in the 
collecting main is controlled by an Askania regulator, 
which consists of a butterfly valve, controlled by a 
governor, in the offtake pipe. After leaving the down- 
comer, the gas passes into the primary coolers, which 
are of the indirect vertical water-cooled type, the supply 
of water being regulated automatically to maintain 
uniform temperature of the gas leaving the coolers. 
Two coolers are normally in operation, a third being 
provided as a standby. The process of ammonia 
recovery used is the semi-direct system, the first stage 
consisting of the condensation of tar and ammoniacal 
liquor in the coolers, About 60 per cent. of the tar, 
in a finely-divided state, i.¢., in the form of fog, remains 
in the gas which, now cooled, passes into the two 
Lodge-Cottrell electrical tar precipitavors shown in the 
foreground of Fig. 8. 

The precipitators consist of a cylinderical shell 
containing a series of vertical tubes up which the gas, 
containing tar fog, is passed and in which it is subjected 
to an electrical discharge from electrodes hanging in 
each tube. The tar particles take up a charge and are 
attracted to the pipe walls, to which they give it up on 
contact. The now liquid tar and ammoniacal liquor 
flow down the tube walls in a smooth and steady stream 
to the well below. Over 99-5 per cent. of the tar 
contained in the cooled gas is removed in the precipi- 
tators, the gas undergoing no other change in the process 
and its flow being not retarded. The operating current 
is obtained by two Lodge-Cottrell rotary transformer 
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FLOW DIAGRAM OF BY-PRODUCT PLANT 









. Condensate Drain Pit. 18. Drain Table. 23. Sulphate Elevator. 29. Lime Mixer. 
. Condensate Pump. 19. Centrifugal Drier, 24. Bagging Hopper. 30. Lime Slaking Box. 
Tar Pump. 20. Drip Pot. 25. Weighing Machine. 31. Waste Liquor Pump. 
. Acid Storage Tank. 21. Sulphate Conveyor. 26. Ammonia Still. 32. Waste Liquor Settling Basin, 
Acid Feed Tank. 22. Sulphate Neutraliser and 27. Ammonia Liquor Pump. 33. Naphthalene Separating Sump. 
. Mother Liquor Tank. Drier. 28. Lime Pump. 34. Seal Pot. 














Fic. 8. Lope@sr-Corrrett Tar PRECIPITATORS. 
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Fic. 9. Sream-Turspinx-Driven Rateau EXHAUSTERS. 


sets, each of which is large enough to supply both | thicken, and gives a very white ammonium sulphate. 
precipitators. The low-voltage supply is transformed | Moreover, as no mechanical action has taken place, 
into current at about 60,000 volts, at which pressure the | the tar readily separates from the water, and may thus 
electrodes are maintained. The high degree of tar | be drawn from the tanks practically free from it. The 
extraction removes the tendency of the wash oil to| transformers are housed in the brick structure, seen 
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Fic. 10. Saturators AND AcIp SEPARATORS. 
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The steam pressure is 100 lb. per square inch, and the 
back pressure 15 Ib. per square inch, this latter being 
due to the use of the exhaust steam in the ammonia 
and benzol stills. The exhausters are shown at the left 

The gas is drawn from the precipitators by two|of Fig. 9, and are notable for the small space which 
single-stage Rateau turbo-exhausters, driven by direct- | they occupy relative to their large capacity. In order 
coupled multi-stage turbines. Each of the exhausters| that a uniform steam pressure shall be maintained in 
is capable of delivering all the gas produced at the| the by-product plant, the main steam pipe is provided 
ovens against a normal back pressure of 2-25 Ib. per | with an Askania regulator. This type of regulator, 
square inch, when running at a speed of 8,400 r.p.m.! with special overtaking gear to prevent hunting, is 


to the left of the precipitators in the figure. The struc- 
tures in the background are the primary coolers. The 
offtake pipe, terminating in the downcomer, is seen to 
the left. 





also provided to control the servo-motor gear of the 
exhauster turbines, so that the suction at the gas inlet 
of the primary coolers may be kept constant. The 
exhausters are situated in a gallery of the by-product 
building. On the floor of the house are arranged the 
various steam and electrically-driven pumps. A three- 
ton hand-operated overhead travelling crane is pro- 
vided for overhaul purposes, &c. From the exhausters, 
the cooled gas is passed through a steam reheater. It 
then enters the saturators in which the remaining 
ammonia is extracted as the gas bubbles through 
sulphuric acid, the resulting reaction producing 
ammonium sulphate. There are two saturators, one 
being provided as a standby. They consist of steel 
shells resting on cast-iron bases and having domical 
cast-iron tops. The lining and cracker pipes are of 
lead. The gas, on leaving the acid, passes through a 
separator in which any traces of the acid are removed. 

The saturators and separators are seen in Fig. 10, 
on this page, their situation outside the sulphate house 
being an innovation in this country. Hitherto these 
appliances have been installed within the sulphate 
house, but repair and maintenance are more readily 
effected when they are in the open air, and the size and 
cost of the house is reduced. The sulphate is discharged 
from the saturators by means of bronze salt ejectors. 
These are each provided with a bronze-fitted air 
separator to remove air from the wet sulphate before 
it enters the drain table, which consists of a cast-iron 
box lined with lead, and is situated inside the sulphate 
house. After draining, the sulphate is dried in a 
centrifuge. There are two of these. as seen in the 
background of Fig. 9. Each has a capacity of approxi- 
mately 600 lb. of sulphate, and is of the suspended 
self-balancing type with electric motor drive. The 
partly-dried sulphate is then transferred by a belt 
conveyor to a Wilton drier to complete the process, in 
which machine it is also neutralised. The dried 
sulphate falls into the boot of an inclined elevator, by 
which it is delivered into a hopper of 30-cwt. capacity. 
This discharges through a suitable gate into bags 
which are automatically filled with the correct quantity 
by a weighing machine. The drier and bagging appara- 
tus is situated in an annexe to the sulphate house. 
This annexe appears at the right hand of Fig. 10, from 
which it will be seen that it is provided with a loading 
platform along the rail siding. 

The ammonia condensate from the primary coolers 
is distilled in the building housing the benzol apparatus, 
so that one operator can attend to both plants. The 
ammonia stills are illustrated in Fig. 11. The 
ammonia liquor entering the still is measured by an 
orifice-type meter. Lime slacking and mixing appara- 
tus is provided in an annexe to the building, the lime 
water being supplied to the still by two electrically- 
driven open-impeller type pumps, one of which acts 
as a standby to the other. The ammoniacal liquor used 
in flushing the oven ascension pipes and gas-collecting 
main drains from the downcomer, as shown in Fig. 7, 
into a compartment of the flushing and separating 
tank into which other apparatus discharge. The liquor 
from this tank is pumped into a weak ammonia liquor- 
storage tank of three-days capacity, from which it is 
transferred by one of two electrically-driven centrifugal 
pumps to the ammonia still. The still is provided with 
a waste-liquor trap, the outflow being received in a 
waste-liquor settling basin, from which the decanted 
liquor is allowed to flow away by drains. 

The tar from the tar compartment of the liquor 
flushing and separating tank is pumped, by means of 
asteam-driven pump, into a tar storage tank of 7 days 
capacity. Another steam-driven tar pump is provided 
for pumping tar from the storage tanks into wagons. 
The drainages from the exhausters and tar extractors 
and the overflows from the tar and ammonia tanks 
are received in a condensate drain pit, from which they 
are pumped by a float-controlled pump into the liquor 
flushing tank. A further tank receives the mother 
liquor drained from the saturators and the acid separa- 
tors and from the acid drip in the gas main after the 
separators. The mother liquor is delivered from the 
tank to the saturators by means of a bronze acid 
ejector. Acid for the saturators is stored in a 10,000 
gallon storage tank, while the working supply is 
contained in a 2,250 gallon elevated feed tank. The 
several parts of this apparatus can be identified by 
means of the references below Fig. 7. 

The course of the gas after leaving the by-product 
building can now be followed with the aid of the flow 
diagram shown in Fig. 12, page 92. It first passes 
through a final cooler of the hurdle type, in which the 
naphthalene is removed. The cooler water passes to 
a naphthalene separating sump of 700 cub. ft. working 
volume. The final cooler is seen at the end of the 
by-product house in Fig. 10, and from it the gas passes 
into the two scrubbers adjacent. These are 95 ft. in 
height and are packed with wooden hurdles. The gas 
passes up through the towers and meets a descending 
stream of wash oil which absorbs the crude benzol. 
The wash oil, enriched with benzol, is delivered into 
the specially-designed distilling apparatus shown in 
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1. No. 1 Benzol Scrubber. 5. No. 2 Serubber Pump. 9. Spare Pump. 13. Old Of] Tank. 17. Oil to Oil Heat Exchanger 21. Light Oil Separat 
2. No, 2 Benzol Scrubber. 6. No. 1 Serubber Pump. 10 Loading Pump. 14. Wash Oil Circulating Tank. 18. Final Heater 20. Cuaie Benzol Receiving Tank 
t. Ol] Sereening Box 7. Apparatus Pump. 11. Wash Oil Cooler 15. Hot Oil Drain Tank. 19. Wash Oi] Still. 23. Light Oil Cooler ; 
4. Ol] Separator 8. Wash Oil Cooler Pump 12. Fresh Oil Tank. 16. Oil Separating Sump. 20. Vapour to Oil Heat Exchanger. 


Fig. 13 
oil first passes through a meter and thence into a 
vertical tube type vapour-to-oil heat exchanger in which 
heat is transferred from the light oil vapour leaving the 
still to the benzolised wash oil. It then passes through 
an oil-to-oil heat exchanger, where heat is transferred 
to it from the hot debenzolised wash oil leaving the | 
still. It is then steam heated in one of two final 
heaters, one being a standby. On leaving the final 
heater, the preheated wash oil enters the still. This | 
is of cast iron and consists of a series of 15 trays, in | 
which the crude benzol is removed by intimate contact 
with steam. The crude benzol vapour passes from 
the still through the vapour-to-oil heat exchanger, 
into an open type light oil final cooler with six banks 
of pipes 3 in. in diameter, and thence into a light oil 
separator for separating the benzol frum the cooler 
water. From the separator the crude benzol flows 
to one of two receiving tanks, from which it is raised 
by air into a crude benzol drain and storage tank of 
25,000 gallons capacity. The benzol is drawn from 
the storage tank by a steam-driven reciprocating pump 
for loading into tank wagons. 

The hot debenzolised oil from the wash oil still 
passes through the oil-to-oil heat exchanger and to a 
hot oil drain tank. Thence it is delivered by an | 
electrically-driven reciprocating pump to the wash oil 
cooler which has eight banks of galvanised tubes 2 in. 
in diameter. The two open coolers are seen on the right- 
hand side of Fig. 14. Behind them are the hot oil 
drain tank and the oil-to-oil heat exchanger with the 
benzol house and the tower scrubbers in the background. 
To the left are the crude benzol storage tanks. The 
cooled wash oil then flows to the wash oil circulating | 
tank, whence it is pumped over the No. 2 scrubber, | 
by one of duplicate electrically-operated centrifugal | 
pumps each of a capacity of 10,000 gallons per hour. 
A third circulating pump transfers the oil from No. 2 
scrubber and delivers it over No. 1 scrubber. These | 
pumps and others are arranged inside the benzol house 
in which they are shown to the right of Fig. 13. 
All of them are direct-coupled to the driving motors, 
the shafts passing through the wall of the benzol house 
in gas-tight stuffing boxes. The motors are situated 
in an annexe to eliminate risk of fire from sparking. 
The remaining plant consists of two wash oil storage 
tanks, of 10,000 gallons capacity each, in one of which 
the fresh wash oil is stored, and in the other the old 
wash oil. The gas issuing from No. 2 scrubber passes 
through an oil separator of the vertical down-flow type, 
and through a Venturi meter to the single-lift gas 
holder, of 100,000 cub. ft. capacity, situated near the 
coke quenching station. Thence it is distributed, as 
already explained, to the open hearth furnaces and 
other points in the steelworks where it is used for 
heating purposes. 

A subsidiary plant may be noticed in conclusion. 
Although no coke is now being bought outside, 
provision has been made for handling any so procured 
in case of emergencies, and a coke handling plant has 
therefore been installed. This is capable of dealing 
with 85 wagons per day. These are of the side dis- 
charging type and are brought by a gravity road 
to an electrically-driven cradle-type wagon tippler, 


On its way to the still the cool benzolised | 








Fie. 13. Interior or Benzot Houser. 














Fie. 14. 


Om Coo_ers, Heat ExcHancGer anp Benzo. TANKs. 


designed for a high lift on to a coke wharf. This| the 36 in. main wharf conveyor belt. The gate is | coking installation was designed, erected and put into 
wharf, 22 ft. in length, is arranged alongside the main | operated from the platform serving the main wharf, | operation by Messrs. The Woodall-Duckham Vertical 
coke wharf, and has a hoppered bottom arranged to/and the coke is delivered to the screening plant, as | Retort and Oven Construction Co. (1920), Ltd., 136-150, 


feed through a finger bar type discharge gate on to/is the oven produced coke. 


The entire by-product | Victoria-street, London, S.W.1. 
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LABOUR NOTES. 


Writtne in the July issue of the Journal of the 
Electrical Trades Union, “ J. R.” states that generally 
the number of unemployed has increased. “So far, 
however,” he says, “as our particular members are 
concerned, unemployment has not increased, but in 
the shipbuilding districts the chances of employment 
are still non-existent.” In the course of an allusion 
to the negotiations with the electrical contracting 
employers, he writes :—‘‘ After the rather optimistic 
note in last month’s Journal, it was anticipated there 
would be something further to report—progress towards 
arriving at a satisfactory solution of some of the difficul- 
ties existing—but it is regrettable to have to report 
that instead there are some pin-pricks on the part of a 
section of the N.F.E.A. that are more likely to lead to 
stoppages of work than to amicable settlements. . . . 
It is impossible to calmly review matters while actions 
of this kind are taking place.” 





Last week’s conference, at Folkestone, of the Miners’ 
Federation of Great Britain, adopted a resolution calling 
attention to the low wages now paid to mine workers, 
and urging the Government to pass into law amend- 
ments to the Minimum Wage Act of 1912, so as to 
provide minimum wages of not less than the wages paid 
in 1914, plus the increase in the cost of living; this 
minimum wage to be exclusive of the cost of explosives, 
and to apply to workmen employed on the surface as 
well as underground. Eight Yorkshire delegates dis- 
sented, on the ground that if the Government did what 
was proposed, surface workmen in Yorkshire would be 
put in a worse position than they were to-day. 





A resolution, adopted unanimously, reaffirmed the 
Federation’s demand for a shorter working day in the 
mining industry, protested against the delay in intro- 
ducing legislation to ratify the Geneva Convention, 
and urged the Government to proceed immediately to 
such ratification as a step towards the further limitation 
of working hours recommended by the Sankey Commis- 
sion. The conference also unanimously adopted a 
resolution on the subject of overtime. It was moved 
by a Kent delegate, and expressed disapproval of over- 
time and week-end work in or about mines, and 
instructed the executive committee to take such 
action as they deemed necessary with a view to ending 
such work, unless absolutely essential to the safety of 
the mine and the workers employed therein. 





A Bristol resolution submitted to the annual confer- 
ence last week, at Cardiff, of the Amalgamated Union 
of Building Trade Workers, demanded immediately a 
40-hour working week in the building industry, and 
called for a ballot of members on the question. It was 
defeated by an amendment, moved by the executive, 
which expressed grave concern at the growth of un- 
employment in the building industry, and declared that 
there need be no such unemployment if the social ser- 
vice given by the building industry is intelligently and 
adequately utilised to meet the clamant necessity for 
housing, slum clearance and building work which every- 
where exists. As a step towards the absorption of the 
unemployed, it was urged that the union “ should use 
every endeavour to secure the adoption of a shorter 
working week.” The amendment was adopted by 37 
votes to 10. 





In a resolution which they have sent forward for dis- 
cussion at the Newcastle Trades Union Congress, the 
Building Trade Workers urge the Government to 
provide employment by removing hampering restric- 
tions on the progressive development of public works, 
housing schemes, slum clearance, &c., and to join with 
local authorities in promoting long-term programmes of 
reconstruction. A plan for dealing with unemployment 
proposed by the Constructional Engineering Union asks 
for (a) the cancellation of reparations and war debts ; 
(5) international examination and control of debts 
and loans between nations; (c) the removal of tariff 


barriers ; (d) the national control of banking and 
monopolistic industries; (e) the taxation of land 
values. 


A resolution, for which the National Federation of 
Insurance Workers are responsible, protests against the 
cuts in unemployment benefit, which, it declares, 
should be immediately restored ; the increase of contri- 
butions, and the introduction of Poor Law tests and 
Poor Law machinery. The Amalgamated Engineering 
Union, the Tailors and Garment Workers, the Miners’ 
Federation, the Furnishing Trades’ Association, and 
the Dyers, Bleachers and Finishers and Kindred Trades 
Association, have each sent in a resolution condemning 
the means test and demanding its immediate abolition. 
The Tailors and Garment Workers and the Miners’ 
Federation invite the Congress to demand the replace- 











ment of the present regulations by the proposals put 
before the Royal Commission on Unemployment 
Insurance by the Trades Union Congress General 
Council. A proposal that benefit should be paid during 
waiting days is made by the Foundry Workers. 





The following resolution is submitted by the Colliers, 
Firemen, Examiners and Deputies :—‘‘ That Congress 
shall instruct the General Council to immediately take 
steps to have Section 4 (1) of the 1924 Unemployment 
Insurance Act amended so as to remove the disqualifi- 
cation for the receipt of unemployment benefit where the 
insured person can prove, through the trade union to 
which he belongs, that he is not financing, participating 
or directly interested in the trade dispute which causes 
the stoppage of work.”’ A protest against “‘ the manner 
in which the 1927 Trade Union Act and the Unemploy- 
ment Acts are being used to further non-unionism, by 
granting unemployment benefit to non-unionists in 
cases of wage and other disputes, is registered in a 
resolution sent in by the Operative Lace Makers, who 
urge the General Council to appeal to all trade unionists 
“ to vote only for those candidates who are prepared to 
vote for the repeal of the 1927 Act, and also the clauses 
in the Unemployment Acts which differentiate between 
unionists and non-unionists.” 





The compulsory insurance of workers by employers, 
in order that the full benefit of the Workmen’s Com- 
pensation Acts may accrue, is proposed by the Opera- 
tive Plasterers. The Miners’ Federation demands a 
Workmen’s Compensation Bill on the lines of the 
measure drafted by the Trades Union Congress and the 
Labour Party. PIGS #0 

The General and Municipal Workers avow their 
whole-hearted belief in the possibility of shortening 
hours without reducing wages, and invite the Congress 
to say that they “ will support any approach toward 
the establishment of a 40-hour working week, providing 
the hourly rate, the day rate, or piecework price is 
increased so as to compensate the workmen for loss of 
earnings due to the reduction in the hours worked. 
All attempts to enforce a shorter working week without 
such compensation should be strenuously resisted.” 
A shorter working week is also demanded by the Amal- 
gamated Engineering Union, while the London Society 
of Compositors suggest action with the object of secur- 
ing a 40-hour week internationally. The Operative 
Bleachers, Dyers and Finishers ask for a General 
Council inquiry into the Bedaux system. 


Mr. James D. Hackett, a director of New York State’s 
Labour Department, contributes an interesting article 
on the subject of causes of accidents to the latest issue 
of the Bulletin of the Industrial Commissioner. In the 
course of it he says: “‘ Humanity may be divided into 
two classes—those who have accidents and those who 
have none. The large majority of employees have no 
accidents ; they take care to inform themselves of the 
job and its risks; they see that their tools are in good 
condition ; they probably have families at home who 
spur them to avoid accidents for the sake of the family. 
But there are others who have, perhaps, a mental and 
physical make-up that makes them what one might 
call accident addicts, because for every accident some 
worker will have, they will have two or three. The 
men specially prone to accidents are known as ‘ accident 
repeaters.’ They are unsafe men to have in certain 
occupations. The employers should know what these 
occupations are. Workers should be transferred to 
other work that suits their habits of mind and body 
because there is no knowing what disaster may result 
if such a change is not made. No employer can be said 
to have a grasp of his accident problem unless he knows 
how many men have suffered repeated accidents and 
unless he has acted upon that knowledge and trans- 
ferred them to safe work, or found ways of removing the 
cause.” 





According to Vorwérts, the German Minister of 
Labour, Mr. Schaffer, recently invited the leaders of 
the principal trade unions to a conference on current 
problems. Addressing the workers’ representatives, 
the Minister said that existing legislation on the 
subject of industrial relations would be maintained 
and the rights and duties of the trade unions 
fully recognised. The law relating to the fixing 
of wages and arbitration machinery would also be 
maintained, but it would be necessary for the State to 
leave the fixing of wages to the employers and workers 
concerned to a greater extent than hitherto; compul- 
sory fixing of wages by the State could only be applied 
in exceptional cases. The standard of living of workers 
and salaried employees would be protected, but the 
general economic position imposed narrow limits in this 
respect. A further fallin wages would be unendurable ; 
in the event of differences of opinion it would be 


| necessary to test whether the growth of unemployment 
could be checked by further sacrifices on the part of the 
wage earners. The reduction of hours of work should be 
effected locally by means of joint committees. 





The weekly organ of the International Labour Office, 
at Geneva, states that the President of the Polish 
Republic will shortly issue a decree relating to the 
establishment of arbitration boards for the settlement 
of disputes between employers and workers in industry, 
mining, commerce, transport and public services run on 
a commercial basis. The decree will provide that such 
a board may be set up at the request of one of the 
parties concerned in a dispute, or by the Minister of 
Labour ex officio in the case of a dispute endangering 

ublic economic interests. The boards will fix the 
ic conditions for individual contracts of employ- 
ment in the undertakings in which disputes arise. Their 
awards will be binding if accepted by the parties, or if 
so declared by the Minister of Labour, and will be valid 
for a specified period only. 





The a <n drafted by the French Socialist 
Party, as a basis for participation in the present Govern- 
ment, included the application of a statutory 40-hour 
week without reduction of wages, as proposed by the 
General Confederation of Labour. Addressing the 
executive committee of the Radical Party, in the 
course of negotiations between the Socialist and Radical 
parties, Mr. Herriot said that, although he agreed with 
the opinion expressed by certain workers’ and em- 
ployers’ delegates at Geneva—that a reduction of hours 
might lead to a decrease in unemployment—he could 
not consent to the application of a statutory 40-hour 
week in France, unless it were to be applied inter- 
nationally. The result of a reduced competitive 
efficiency of French industry would be a further increase 
of French unemployment. 





Developments which have taken place during the 
ay few days, suggest that negotiations may shortly 

opened, which will have the effect of ending the 
trouble in the cotton industry. At a meeting in 
Accrington on Thursday last week, the central com- 
mittee of the Weavers’ Amalgamation passed a resolu- 
tion in which they “recognise that the absence of 
agreement between the general bodies of employers 
and operatives is bringing about conditions in the 
industry disastrous to both sides. We are prepared, 
therefore, to meet the employers to discuss conditions 
by which agreements can be made fixing the rates of 
wages and conditions to be applied to the whole of the 
industry.” On Monday this week, the central board 
of the Northern Counties Textile Trades Federation, 
with which the Weavers’ Amalgamation is affiliated, 
passed a resolution which was in almost similar terms. 
It read: “The Central Board recognises that the 
absence of an agreement between the general body of 
employers and operatives is bringing about conditions 
in the industry disastrous to both sides. The Central 
Board, therefore, is prepared to meet the employers 
in order to discuss the conditions under which an agree- 
ment could be made, fixing the rate of wages and the 
conditions that are to be applied to the whole of the 
industry.” On Tuesday, the central committee of 
the Cotton Spinners’ and Manufacturers’ Association, 
the employers’ organisation, considered the position 
created by the resolutions, and arrived at a decision 
which was communicated to the unions. It is under- 
stood that the employers are agreeable to resume 
joint negotiations, provided it is recognised by the 
operatives that a wages reduction must be discussed. 





In the course of an interview, M. Grandpierre, of 
the Pont-’-Mousson Blast-Furnaces and Foundries, 
ry rene the opinion that, despite the promises given, 
a legal limitation of hours of work would be a very 
difficult measure to repeal in case of a revival of trade. 
As nobody would admit that the depression was 
likely to be permanent, the best way to shorten it was, 
he said, to give free play to natural economic forces. 
Any arbitrary legal interference, even with the best 
intentions, could only complicate, by its want of 
elasticity, an economic position which was the result of 
a multitude of very complex factors continually in 
evolution. Ee ., 

Instructions recently issued to Government Depart- 
ments by the Egyptian Cabinet include the following :— 
(1) State administrative authorities will cease to 
dismiss superflous day-labourers, but will reduce the 
working week by one or two days instead. If work 
must be done on every day of the week, workers will 
be given leave of absence for one or two days in rotation. 
(2) When allotting Government contracts, State 
administrative authorities will stipulate that employers 
shall close down their undertakings for one or two days 
in the week, unless continuous work is necessary for 
technical reasons. 
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NEW ELECTRICAL ENGINEERING) 
LABORATORIES AT UNIVERSITY | 
COLLEGE, NOTTINGHAM. | 


| 
Tue new electrical engineering laboratories of | 
University College, Nottingham, which were formally 
opened by Lord Trent on Saturday, July 16, complete | 
the buildings which the munificence of his Lordship’s | 
father made it possible to erect at University Park. 
They will enable the various courses to be conducted 
under much better conditions than was possible in the 
old buildings in Shakespeare-street, besides making 
it easier to meet the demands for electrical training | 
which are being received from an increasing number 
of students. The building forms a single block with 
the Coliege power house,* workshops and battery room, 
and is closely adjacent to the mechanical engineering 
laboratory, an arrangement which is, of course, ad- | 
mirable from the point of view of power supply. 
Accommodation is provided for a combined elementary 
and direct-current laboratory, an advanced laboratory, | 
a high-voltage laboratory, a standardising laboratory | 
and a photometer room, the first two mentioned | 
ocoupying spaces of 70 ft. by 25 ft. and 60 ft. by 27 ft., | 
respectively. A view of a corner of the advanced | 
laboratory, with the high-tension laboratory in the | 
background, is given in the accompanying illustration. | 
The work which will be carried out in the elemen- | 
tary laboratory will form an introduction to electro- | 
technical measurements in general. A number of | 
generators and motors will also enable characteristic 
curves of machines to be obtained. In the advanced 
laboratory are motor-generators and alternating-current 
motors of various types, while other apparatus includes 
transformers, a steam engine driving a three-phase 
alternator, two three-phase motor alternators, and a 
direct-current motor driving two single-phase alterna- 
tors, the stator of one of which can be rotated through 
360 electrical degrees. Other interesting sets are 4 
three-phase commutator motor, which is coupled to a 
direct-current generator with a floating field system 
and a direct-current motor, a three-phase induction 
motor and an exciter, all of which are on the same 
shaft. The three-phase transformers are grouped 
together and range from a 60 kv.-a. oil-immersed unit 
of the mining type, to two 5 kv.-a. units, one of which 
is oil-cooled and the other air-cooled. In addition, there 
are a number of single-phase transformers, two of which 
have tappings arranged so that they can Scott 
connected. The circuits in both the elementary and 
the advanced laboratories are run so that the students 
have to make all the necessary connections. To 
facilitate this important price of instruction, the 
connections of machines which are not close together 
are made through relay circuits and terminal boards. 
The laboratories are supplied with direct single-phase 
and three-phase alternating current at a frequency of 
50 from the college power-house and with three-phase 
current from a 60 kv.-a. turbo-alternator in the heat- 
engine laboratory. A two-phase supply at a fre- 
quency of 10 can also be obtained from the slip rings 
of a three-wire generator in the power house, while 
when a very steady pressure is required current can 
be drawn from a large 440-volt battery. The units in 
the power house are used for making tests, and in this 
connection mention may be made of a 150-kw. rotary 
converter, which is fitted with a special armature 
winding and auxiliary slip rings, thus enabling oscillo 
graph records of the flux distribution and current wave 
form at a tapping point to be obtained. This machine 
is also provided with an exciter, so that it can be run 
inverted. In addition, there is a 50-kw. mercury-are 
rectifier all the contacts of which are brought out to 
a link board so that instruments can be inserted and 
complete tests carried out, and a cold-starting oil 
engine driving a three-wire generator with stati 
balancer. 
The high-voltage laboratory is equipped with insulator- | 











be 





testing apparatus giving & Maximum pressure of 150,000 | 
R.M.S. volts toearth. At present, the standard of refer- | 
ence for voltage measurement is a sphere gap, but the 
necessary equipment for Schering bridge work is being | 
developed. The standardising laboratory contains 
a complete set of apparatus, while in the photometer 
room is equipment for both visual and photo-electric 
photometry. It should be addec' that a great deal of 
the equipment we have described has been presented 
by manufacturing firms. 

rhe department, of which Dr. H. Cotton is the head, 
provides full-time courses leading to the Degrees in 
Engineering of the University of London, as well as to | 
the College Diploma in Electrical Engineering and the 
Higher National Diploma in the same subject. There 
are also part-time day courses leading to the examina- 
tions of the Institution of Electrical Engineers, the | 
Association of Mining Elevtrical Engineers and the 
City and Guilds of London Institute, while facilities | 
for research are available on more modern lines than | 
was possible in the old building. 


* See ENGINEERING, vol. cxxx, page 52 (1930) 
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BORING MILL WITH OVAL-TURNING 
ATTACHMENT. 

Tue boring mill illustrated in Figs. 1 to 10, pages 95 

and 98, has been developed by Messrs. Schiess-Defries 

A.G., of Diisseldorf, for use in boiler shops. Its leading 


feature is that, in addition to being suitable for machin- 


ing the peripheries of flanges for boiler ends, equipment 
is provided which enables oval openings, such as man- 
holes, to be machined on both the faces and inside 
surfaces. As will be clear from the figures, the normal 
tool box on the left-hand head is replaced by a turning 
attachment. When machining the outside edge of the 
boiler flange, this attachment can be used as an ordinary 
tool head in conjunction with the right-hand head, and 
during this operation it also acts as a steady for the 
work, which may tend to vibrate owing to the relatively 
thin section. For this purpose, a pressure piece is 
inserted in the tool box, which is then brought down 
on to the work. When the circumference of the boiler 
end is completed, circular or oval holes can be machined 
without disturbing the setting of the work. 

A distinction should be made between machining 
the faces of the holes and their inside surfaces as in the 


former case, it is sufficient to guide the tool in a curved | 


path approximating to an ellipse, whereas in the latter 
a true ellipse must be cut to ensure a close fit for the 
cover. In earlier tools for performing the same work, 
it was necessary to reset the boiler end for each hole | 
unless the major or minor axis of the ellipse lay on a 
radial line. Frequently, however, this condition is not 
fulfilled, as it implies a needless weakening of the end 
plate, and the machine illustrated is designed to cut 
elliptical holes in any position. The surfaces of the holes 
are machined by means of a crank motion and the 
interiors by means of a copy. Dealing with the former 
process first, it will be seen from Figs. 3 to 6 that the 
main spindle on the left-hand tool head is fitted with 








| it must follow the same path. The ratio between the 
| major and minor axes of the ellipse can be varied by 
| moving the block, carrying the roller, along its slide. 
It has already been mentioned that an ellipse can be 
cut having its major axis at any angle to a radial line 
|} on the boiler end plate, and it will be seen by com- 
paring Figs. 7 and 8 that the angle of the major axis 
depends entirely on the point at which the block is in 
its extreme outward position. This, in turn, depends 
on the position in the wheel Z, is locked. Suppose, for 
}example, that an ellipse has been cut in the position 
| shown in Fig. 7, that is, with its major axis on a line 
passing through the centres of the spindle G and the 
main spindle, and it is required to cut a second ellipse 
in the position shown in Fig. 8. The wheel Z, is un- 
| clamped, and if the faceplate is then turned through 
the required angle, the wheel Z, will be carried round 
by the teeth on the wheel Z, without rotating the 
latter. If the wheel Z, is now again clamped up, the 
wheel Z, will commence to precess, and the required 
ellipse will be cut. It will be seen from Fig. 6 that the 
actual tool holder is carried in a subsidiary slide in 
the main faceplate slide, the object of this arrangement 
being to provide a horizontal feed for the tool, and the 
motion being effected by means of a star wheel on the 
subsidiary slide spindle. The curve formed in the 
manner described, although a close approximation, is 
not a true ellipse, and to obtain the latter for the inside 
surface of the manhole, the crank plate is replaced by 
a suitable curve plate with a guide roller attached to 
the slide. The parts are arranged to be readily inter- 
changeable, and, in addition, the slide can be easily 
rendered non-operative and locked to the head to 
enable the attachment to be used for circular holes. 
The remaining features of the machine follow the 
makers’ standard practice, and only call for brief 
comment. The table is 3,600 mm. (11 ft. 9} in.) in 
diameter, and there is clearance between the uprights 





a faceplate. As shown in Figs. 1 and 5, this faceplate | for work up to 4,100 mm. (13 ft. 5 in.) in diameter. 


| carries a toothed ring, which engages with a spur wheel 


mounted on the end of a second spindle driven through 
Referring to Fig. 6, it will be noticed 
that the tool is carried in a slide in the face of the plate. | 


| This slide is given a reciprocating motion, as the main | 


spindle rotates, by means of a roller mounted on a 
It will be noticed from the figure that | 
there is a short vertical spindle mounted in the face- | 
plate, with a spur pinion at its upper end, and a 


| sliding block, carrying the crank pin, at its lower end. | 


The spur pinion engages with a wheel concentric with 
the main spindle, and held stationery by the clamp 
visible above the pinion. The action will be clear from 
Figs. 7 and 8. In these figures, Z represents the face- 
plate driven by the spur pinion G, Z, is the pinion 


} on the short shaft, and Z, the fixed wheel with which 
The block carrying the crank pin is shown | 


it engages. 
by cross hatching in two positions in each figure. Deal- 
ing first with Fig. 7, it may be assumed that the parts 
are in the initial position marked I. As the faceplate 
rotates, it will cause the wheel Z, to precess round the 
wheel Z,, with the result that the block will follow an 
approximately elliptical path, as indicated, forming one- 
quarter of the ellipse as the block moves from position 
I to position II. As the tool is connected to the block, 


The special tool box can be used for cutting elliptical 
holes with major axes up to 540 mm. (21} in.) long, 
and minor axes up to 400 mm. (15} in.) long. Circular 
holes can be cut up to 1,200 mm. (3 ft. 11} in.) in 
diameter. The main motor for the table drive, shown 
in Fig. 2, is of 30 h.p. The power is transmitted 
through change reduction gearing, giving a speed 
range for the table from 0-44 r.p.m. to 14 r.p.m. 
Push buttons fitted to the tool boxes and on the control 
panels in the front of the machine enable the motor to 
be started and stopped from various positions. As 
| shown in Figs. 1 and 5, the slides for the clamping 
jaws are embedded in the table, so that the boiler end 
can rest directly on the surface. When the oval 
turning gear is in operation, the table is locked by two 
jaws registering with a slot. The drive for the special 
head on the left-hand saddle is obtained from an 8-h.p. 
vertical motor of the flange type, mounted above the 
saddle, as shown in Figs. 1, 4 and 5. The faceplate is 
driven through double-reduction gearing, and a speed 
variation between 2-5 r.p.m. and 22 r.p.m. is obtain- 
able through a gear box controlled by push buttons. 
| Sections through the main spindle carrying the face- 
| plate are given in Figs. 6 and 9, while Fig. 10 is a plan. 
‘The bearings are adjustable. As shown in section in 
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BORING MILL WITH OVAL-TURNING ATTACHMENT. 


CONSTRUCTED BY MESSRS. SCHIESS-DEFRIES A.-G., ENGINEERS, DUSSELDORF. 





Fig. 1. Front or MACHINE. 
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Fig. 9, the ram is octagonal in form. It is equipped, front of the slide, carrying the controls, is easily | operated as in any other standard type of vertical 
with automatic feed, which can be varied between | detachable. When used as a normal tool box for| boring mill with vertical and horizontal feed and 
0-3 mm. and 1-2 mm. per revolution of the table. | machining revolving work, the spindle is locked, and, by | quick-power movements. There are eight horizontal 
As shown in Figs. 6 and 9, the driving and feeding | throwing over a lever, can be coupled to the feed gear- | and vertical feeds, varying from 0-4 mm. to 16 mm. 
gears are enclosed in the box-shaped slide. The! box. Both tool heads on the machine can then be per revolution of the table, The machine weighs 
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approximately 43 tons, and embodies all the latest | 
improvements. Special attention has been paid to 
lubrication, both the table and gearing being fed auto- 
matically. Careful consideration has been given to con 
venience of control, and the movement of each lever 
corresponds in direction with the movement of the part 
controlled. The purpose of each control is indicated 
by a suitable plate. | 
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PERSONAL. 


Mr. H. R. Forses Mackay, general manager, Sydney 
(N.S.W.) Electricity Department, asks us to state that : 
he expects to be in London for some weeks after August 1, | Der Grundbau. 
and that his address for correspondence will be c/o 
Messrs. Preece, Cardew and Rider, 8 Queen Anne's Gate, 
Westminster, London, 8.W.1. 


Ein Handbuch fur Studium und Prazis. 
By Inc. Dr. Tecun. ARMIN ScHoKurrscH. Vienna : 
Julius Springer. [Price 62 marks.] 

Applied Building Mechanics. By Artuur D. TuRNER. 
Messrxs. J. W. anv C. J. Pureires, Liwrrep, 144, Bristol: John Wright and Son, Limited. [Price 

Pomeroy-street, New Cross, London, 8.E.14, who have 7a. 6d. net.) 

represented the Bristol Company of Waterbury, Conn., | Encyclopedia of Oxy-Acetylene Welding. Vol. I. Pipe 

U.S.A., for some 43 years, have now made arrangements Construction. Vol. Construction of Apparatus and 

to manufacture at their New Cross Works the well-known Containers. Geneva: International Advisory Com- 

Bristol indicating, recording and controlling instruments. mittee for Carbide and Welding Technique. London : 
Messus. Exiius anp Company, Luurrep, 308, King- 1 i aetna and Welding Consulting Bureau, 

street, Hammersmith, London, W., announce that, in amited. 3 ad 

future, their address will be 233, Goldhawk-road, | Department of Industrial and Scientific Research. Forest 

Shepherds Bush, London, W.12. Products Research. Bulletin No. 16. A Survey of the 

ete ele . - —_ Damage Caused by Insects to Hardwood Timbers in 

Tue Newsvury Dreset Company, Luurrep, King's- Great Britain. By Ronatp C. FisHer and Others. 

road, Newbury, announce that they have purchased London: His Majesty’s Stationery Office. [Price 
the works, drawings, jigs, &c., of the Plenty-Still Oil : 


28. 6d. . 
Engine Company, Limited. While improvements will be . ast.) 
introduced, spare parts of the original patterns will 
continue to be available. 














NOTES FROM CLEVELAND AND 


CONTRACTS. THE icy sas COUNTIES. 
MIDDLESBROUGH, Wednesday. 


Messrs. THos. W. Warp, Liurrep, Albion Works, The Cleveland Iron Trade.—Restricted make of Cleve- 
Sheffield, received an order for 3,000 steel wheelbarrows | land pig-iron is rather in excess of current needs, but 
for dispatch to South America on June 2. The barrows | stocks are not heavy, and producers are not likely to 
were dispatched from the works on June 13, and were | allow accumulations to increase to embarrassing dimen- 
a two days later. For convenience of carriage the | sions. Second-hand holders are still hampered b 
bodies were nested in twelves, and the frames and wheels | conditions of contract with ironmasters, which prohibit 
packed separately. The whole consignment weighed | merchant sales to principal home consumers. As demand 
nearly 80 tons. from abroad has virtually ceased, merchants are selling 

Messrs. Joun Fowner anp Company (Leeps),| ext to no Cleveland pig. In their effort to retain a 
Limrrep, have received orders for two 30-h.p. 0-4-0 Diesel share of the orders for Scotland, producers offer Cleveland 
locomotives for a large sugar estate in Natal, while a| Pig to customers there at severely cut prices, but for 
similar locomotive is under construction for Imperial | home trade adhere to the following fixed minima: No. 1 
Chemical Industries (Lime), Limited, Buxton. These | Cleveland, 61s.; No. 3 g.m.b., 58s. 6d.; No. 4, foundry, 
are all intended for use on a 2-ft. gauge track. A 100-h.p. 578. 6d.; and No. 4 forge, 57s. 
standard-gauge locomotive is also in hand for Messrs. Hematite.—Notwithstanding producers’ complaints that 
Roads Reconstruction, Limited, Bristol. This will be of | for some time past they have n unable to sell East- 
the 0-4-0 type, and will be equipped with Westinghouse | coast hematite except at rates that entail substantial 
and hand-operated brakes on all four wheels. loss, further fall in quotations has to be recorded, and 

Messrs. Neorertt AND Zampra, 38, Holborn Viaduct, prices now named are very low in comparison with rates 
London, E.C.1, have supplied 11 chromium-plated, flush. | Tuling for Cleveland pig. Second hands have still 
mounted, mercury-in-steel dial thermometers for the | moderate quantities they are keen to liquidate. They are 
boiler-room at Unilever House, Blackfriars, together with | Under no restriction as to di 1 of their holdings, and 
a seven-point main-operated electrical resistance indicator, | PT pressing sales at rather below rates asked by makers. 
with bulbs in various rooms throughout the building. | The latter now name 62s. for ordinary qualities, and are 
Sixty-four similar mercury-in-steel thermometers are | 8tated to have accepted 6d. below that figure, so that the 
market value is now little more than 3s. above the fixed 











being manufactured for the heating plant at the new/ 
Barclays Bank in Lombard-street, and a 30-point ther- | 


price for No. 3 Cleveland, whereas the pre-war difference 


mometer and 12 sector-type thermometers, all of the | W485 fully 88. 


electrical resistance pattern, for the new Shell-Mex offices | 
in the Strand. 


All these instruments will be operated | business in foreign ore. 


Sellers are unable to put through new 
Best rubio is understood to be 


Foreign Ore. 


from the mains. obtainable at 14s. 9d. c.i.f. Tees. 


Messrs. H. TottemMacue anp Company, Linrrep 


Blast-Furnace Coke.—-Sellers of Durham blast-furnace 


Canada House, Norfolk-street, London, W.C.2, have! coke offer good average qualities at 15s. 6d. delivered 
received an order from Messrs. British Insulated Cables, | here, and experience difficulty in finding buyers as local 
Limited, for pulverised coal plant in connection with the ’ . -onside , itie pir | : : r ‘te i 

I I ¢ | users have still on hand considerable quantities of their! 4¢ steam turbines in that country. The units include a 


new copper refinery under construction at Prescott, | < 
Lancs. 
Tue Parsons Ow, Enoine Company, Liurrep, South 


oft 


fitted with high-speed Diesel engines. Ten of these employed. 


»wn makes. 
Manufactured Iron and Steel.—-Trade in semi-finished 


Plant engaged 


Departments producing railway material 


NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

General Outlook.—The greater confidence noticeable in 
the last few weeks in North-Western structural steelwork 
circles is maintained, and leading firms report that pros- 

scts are now definitely more promising than they 
1ave been for several months. Orders placed in the last 
week or two have been small, but inquiry is fairly good 
and hope is entertained that in the next month or two 
several development schemes which have been held up 
for a considerable period, may be proceeded with. A 
few of the machine tool factories are rather busier at 
present, and locomotive builders are a little better 
placed. The call for foundry iron is still poor in the 
absence ot any material improvement at the consuming 
end of the trade, but a few odd orders for forward 
deliveries over the next three to four months are being 
placed. After a fifteen weeks’ stoppage, operatives of 
three Atherton nut and bolt manufacturing firms who 
went on strike as the result of a wages dispute, have 
presented themselves at their respective works. The 
dispute arose when the firms gave notice of reductions 
in the rates of pay for women workers. Although the 
volume of business in the North-West Coast hematite 
pig-iron market continues small, producers are entering 
upon the second half of the year in a spirit of increased 
confidence. A gradual improvement in demand is 
expected towards the autumn, and as the whole of the 
output of the six furnaces now in blast between Work- 
ington and Barrow is being absorbed, there is reason 
to hope that if the improvement materialises, additional 
plant will be put into operation. 

Recent Orders.—One of the most substantial contracts 
secured locally of late is that obtained by Messrs. Simon- 
Carves, Limited, of Cheadle Heath, near Manchester, for 
the reconstruction of the coking and by-product plant 
at the Manvers Main Collieries, at Wath-on-Dearne, in 
South Yorkshire. The contract figure is in the vicinity 
of 150,000/. Another recent order, running into five 
figures, is that placed with Messrs. Thomas Rutherford 
and Sons, Limited, structural engineers, of Preston, for 
the erection of a new greyhound track at Derby. Further 
work is provided for Messrs. The Leyland Motors, 
Limited, of Leyland, near Preston, by the decision of 
the Wallasey Corporation to purchase six Leyland motor 
omnibuses at a cost of 1,600/. each. 

A New Industry for Prescot.—Considerable headway 
is being made with the erection of new works at Prescot 
for a new company, Messrs. The British Copper Refiners, 
Limited, for the manufacture of high conductivity copper. 
The new company has secured a 100-acre site, and already 
some of the buildings are in an advanced stage of erec- 
tion. When the works are completed it is anticipated 
that about 600 men will be employed. 








Nova Scotra Coat AND MONTREAL CoKING PLANT. 
As a result of measures adopted by the Canadian and 
Nova Scotia Governments, having as their object the 
increased consumption of Canadian cosa! for industrial 
and other purposes in the Dominion, Messrs. The Montreal 
Coke and Sceantneturing Com y, Limited, have agreed 
to use 150,000 tons of Nova Scotia coal in the La Salle 
coking plant at Montreal. The plants of the company 
produce 450,000 tons of coke and 9,000 million cub. ft. 
of gas annually. 

British STEAM TURBINES IN JAPAN.—The part that 
British engineers are playing in providing Japan with 
plant for the generation of electricity is shown by the 
fact that during the past eighteen months Messrs. Metro- 
| politan—Vickers Electrical Company, Limited, Trafford 
Park, Manchester, have installed no less than 160,000 kw. 





| - 
40,000-kw. set supplied with steam at a pressure of 
| 250 lb. per square inch and a temperature of 606 deg. F., 


and finished iron and steel develops very slowly, and | which has been erected in the Nippon Denryoku station 
oe. state that they have recently supplied a number | most branches have little work on hand. 
wir reverse gears for use in connection with launches | on manufacture of constructional steel keeps fairly well 


at Amagaski; a 38,500-kw. set, which is installed at 
Sanyo Chuo and is supplied with steam at a pressure 


| of 600 Ib. per square inch and a temperature of 725 deg. F., 


recent orders have been for gears for launches for service | have a few orders to complete, but in branches making | reheating to 450 deg. F. taking place between the high- 


in the Navy 


Messrs. Joun I. 


LimITED, Smith-square, London, 8.W.1, have received bars, 91. 15s.; best bars, 101. 5s. ; 


an order from Messrs. The Cleveland Bridge and Engi- 
neering Company, Limited, Darlington, for a motor 
launch for service on the Zambesi River 
already supplied two for the same job. 
Messrs. LANCASHIRE Dynamo AND Crypto, Liurrep, 
04, Petty France, London, 8.W.1, have received an 
order from the Shawinigan Engineering Company for 
ant in connection with the Wayagamak Paper and 
Pulp Company. This will include three Ward—Leonard 
equipments each consisting of a five-machine motor 


generator set, the synchronous motors of which are for only very moderate demand. 
operation on 2,200-volt, 60-cycle, three-phase supply | '" fairly good request, and is firm at 35s. 
. | 228. O6d.: 


heavy cast-iron, 35e. 


and each having two generators for supplying power to 
a 275-b.h.p. motor-driven Fourdriner paper machine. 


Tue Late Mr. 8. W. Sanprorp.—News is to hand from 


shipbuilding requisites, work is very slack. 
TwHornycrorr AND Company,| the principal markets quotations are : 


Among 
Common iron 
double best bars, 


102. 158.; treble best bars, 11/. 5e.; packing (parallel), 


The firm has | steel billets (medium), 62. 12s. 6d.; steel billets (hard), 
7. 2a. 6d. ; 
plates, 8/. 15s.; steel angles, 8/. 7s. 6d.; steel joists, 
81. 158.; heavy sections of steel rails, 82. 10s. for parcels 
of 500 tons and over, and 9/. for smaller lots ; fish plates, | 


iron and steel rivets, 11/. 58.; steel ship 


127. 108. ; black sheets (No. 24 gauge), 7/. 15s. to 81. ; anc 


galvanised corrugated sheets (No. 24 gauge), 91. 7s. 6d. 


Scrap.—Most kinds of scrap are abundant and in 
Heavy steel is, however, 
Borings are 
turnings, 30e.; light cast-iron, 3ls.; and 


Moror-Car Tours ts Great Brrrain.—The Auto- 


Sydney of the death, at the age of 90, of Mr. William | mobile Association, Fanum House, New Coventry Street, 
Sandford, who was a pioneer of the iron and steel industry | London, W.1, have published an atlas pamphlet entitled, 


in Australia. Mr. Sandford was a Devonshire man, | Touring Grounds of England, Scotland, and Wales. The 
and commenced his career in a bank, but disliking the | pamphlet has been prepared to assist members of the | great deal is being done to develop the country’s resources 


work, obtained an appointment on the London and | « 
Bristol Railway 
Gate Iron Rolling Mills, and then to Messrs. John | « 


Association in the selection of motor tours. In addition 


Later he transferred to the Ashton | to general and sectional maps, the booklet contains | 


jescriptions of characteristic scenery and allusions to 


pressure and low-pressure cylinders ; and two 27,000-kw. 
| sets for Kyushi Denki Kido, which are supplied with 
| steam at 500 lb. per square inch and a temperature of 
725 deg.F. The list is, in fact, an interesting illustration 


8i.; packing (tapered), 10/.; steel billets (soft), 5/. 10s. ; | of the world tendency to operate at the higher limits of 


the steam cycle within the limits of the development of 
the materials employed. 


InTER-EmprreE TRADE.—Those who desire to learn 
something of the problems of the Ottawa Conference 
| through eyes other than those of experts of this country 
| could hardly do better than turn to a handsome pamphlet 
| entitled “‘ Inter-Empire Trade,” which has been published 
| by the Speciality Press, Limited, 174, Little Collins- 
| street, Melbourne, Australia, on behalf of the Pub- 
| lishers Committee, at a price of 10s. 6d. Its object is to 
| call attention to the wealth and resources of Australia 
| with which it is concerned, and this end will certainly 
| be assisted by the articles which it contains. We 
notice that an effective reply is made to the frequent 
charge that Australia is courting disaster by restricting 
immigration, and are struck by the information which 
| proves that though the population may be scanty, a 


in agriculture, in engineering, in transport and in 
|education. As might be expected, considerable space is 
| devoted to the wool industry, and it will surprise many to 


Lysaghts, for whom he went to Australia to install the | the architecture, and literary and historical associations |} learn how large and well-found are the factories for 


first wire netting factory in the country. In 1886 he | « 


of various localities. 


A selected circular tour is also | turning this raw material into a finished product. This 


leased works at Eskbank, and commenced the manufac- | indicated. Copies of the booklet may be obtained gratis | in itself is a feature in which this country is most inti- 
ture of rails. 
steel and also galvanised iron in Australia 





He was the first to produce open-hearth | by members on application to the Association at the | mately concerned and is a problem whose repercussions 
address given above 


require most careful consideration and treatment. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Tron and Steel.—Another enterprising move in which 
Sheffield is taking a leading part concerns the conclusion 
of a trading agreement between one of Sheffield’s biggest 
engineering concerns which specialises in the manufac- 
ture of foundry plant, and a Halifax firm which ranks 
prominently in foundry equipment. The object of the 
agreement is to secure more work for British factories. 
The war seriously arrested the development of iron- 
founding in this country along lines of intensive mass 
production, but during the past few years considerable 
attention has been given to the subject, and markets 
are being steadily regained. Contracts have been under- 
taken for Germany, Belgium, France, Italy, Austria, 
and the Indian State Railways. Foreign importations 
of foundry equipment into this country during the past 
few years have been dictated largely by the fact that 
technical guidance in foundry modernisation and layout 
has been available abroad to a far greater extent than 
in this country. One of the objects of the new trading 
agreement is to remedy this deficiency. The heavy steel 
trades are still much in need of forward bookings, but 
considering the depression in related industries, output is 
maintained at a fairly steady level. In adjoining districts 
sufficient new business has been secured to warrant the 
continuous running of open-hearth furnaces, and the opera- 
tion of the greater proportion of the plate-mill capacity. 
Business in special steels, on which Sheffield is concen- 
trating to a record degree, tends to expand. The bulk 
of inland needs are now being supplied by British fac- 
tories, many of them in Sheffield, and there is a much 
healthier tone in relation to export requirements. Works 
that have been on short time have been put into full 
operation as the result of important foreign orders for 
high-speed steel. Contracts that will ensure many 
months of work in the manufacture of iron works and 
steel works plant are likely to be booked in the near 
future on Russian account. Government contracts have 
just been placed in South Yorkshire for locomotive tyres, 
— and crossings, telephone equipment, and tool 
steel. 

South Yorkshire Coal Trade.—Vigorous efforts are 
being made to induce householders to take in winter 
supplies of coal before summer prices end on September 1. 
Collieries which deal direct with the public have embarked 
on an intensive advertising campaign. Actual bookings 
are a shade brighter, but much more business is needed 
if outputs are to be absorbed. At present, both at 
depots and pit-heads, stocks are accumulating. Indus- 
trial demands are also disappointing, though firmness in 
— is assisted by restriction of output. Best steam 
nards are a steady section, values being maintained on 
both home and export account. Weakness is, however, 
shown in smalls, supplies of which are appreciably in 
excess of the demand, and washed nuts are a shade easier. 
Selling pressure and the existence of heavy stocks 
account for slightly reduced prices in furnace and foundry 
coke. Quotations are :—Best branch hand-picked, 25s. to 
26s.; Derbyshire best house, 20s. to 21s.; Derbyshire 
best brights, 17s. to 18s. 6d.; screened house, 15s. 6d. to 
16s. 6d.; screened house nuts, 15s. to 16s.; Yorkshire 
hards, 16s. to 18s.; Derbyshire hards, 16s. to 18s. ; 
rough slacks, 8s. 6d. to 9s. 6d.; nutty slacks, 7s. to 
8s. 6d.; and smalls, 4s. 6d. to 5s. 6d. 








Arc WELDING Prize Essay ComPetiTion.—We are 
informed that the fifth prize of the second Lincoln Arc 
Welding Prize Competition, of which we gave particulars 
on page 106 of our issue of July 24, 1931, has been 
awarded to Mr. H. J. L. Bruff, of the Bridge Department, 
L.N.E.R., North Eastern Area, York. The prize in 
question was of a value of 500 dollars. The competition 
was organised by the Lincoln Electric Company, Cleve- 
land, Ohio. 


Tue Institution or ELecrricaL ENGINEERS.—The 
council of the Institution of Electrical Engineers has 
awarded a number of students’ premiums to the authors 
of papers read during the 1931-32 session. Premiums of 
a value of 101. have been awarded to Messrs. P. McKenna, 
H. H. Taylour, and jointly to Messrs. C. T. Webster and 
H. T. Price. Students’ premiums, having a value of 51., 
have been awarded to Messrs. W. R. Bishop, J. R. 
Kennedy, C. F. Lawrence, H. Lillie, W. D. Oliphant, 
F. Roberts, A. G. Shreeve, R. L. Spiller, and C. 8. 
Whiteley. The Council has awarded the Students’ 
Prize, the value of which is 5/., to Mr. T. A. Long, for the 
paper on “The Relations between Economics and 
Engineering,’ submitted by him in competition for the 
prize for the 1931—32 session. 


Tue Late Mr. A. B. Brapy.—An engineer formerly 
prominent in the Queensland Public Service died recently 
at the age of 76. Mr. A. B. Brady, to whom we refer, 
was born in Manchester, and for some five years was on 
the staff of the Lancashire and Yorkshire Railway. He 
afterwards became assistant to Mr. G. W. Stevenson, 
practising in Westminster, and later was successively 
appointed Surveyor of Dorking, Hunstanton, and Maldon, 

ussex. He went to Queensland in 1885 as assistant engi- 
neer in the railway department, became Assistant Engineer 
for bridges in 1887, and engineer for bridges in the Public 
Works Depot in 1889. He subsequently held the appoint- 
ment of Government Architect and Engineer for Bridges, 
and later was Under-Secretary for Public Works. Among 
his best-known works were the Victoria Bridge and the 
Lamington Bridge. For a paper on the former he was 
awarded a Crampton Prize by the Institution of Civil 
Engineers, and for one on the latter, a Telford Pre- 
a. Mr. Brady was retired on reaching the age limit 
in 1922. 








NOTES FROM THE SOUTH-WEST. 


CarpirFr, Wednesday. 

The Half-Year’s Coal Exports.—In the first half of this 
year exports of coal from South Wales amounted to 
8,045,698 tons, which was 673,820 tons, or 7-7 per cent., 
less than was shipped in the corresponding period of 
1931, when there was a two-and-a-half weeks’ strike of 
the Welsh miners in connection with the operation 
of the 74 hours’ day. The value of the coal shipped was, 
however, increased by 2d. to 18s. 5$d. per ton f.o.b., as a 
result of increased clearances of anthracite coal and an 
advance of ls. per ton in the value. The exports of 
anthracite was the most satisfactory feature of the returns, 
shipments being raised by 82,628 tons, or 7 per cent., to 
1,269,739 tons, as a result of larger takings by Canada. 
The average price was also raised by 1s. per ton to 25s. 7d., 
as a result of sized classes, which were increased from 
516,898 tons in the first half of 1931 to 594,806 tons, 
realising 31s. 2d., compared with 29s. 9d.aton. Exports 
of anthracite large, were also raised from 356,313 tons to 
371,614 tons, and the average value from 30s. 10jd. to 
3ls. Od. Anthracite smalls were, however, lowered 
from 313,900 tons to 303,319 tons, and the value from 
9s. to 7s. Ild. per ton. Clearances of bituminous 
coal were also reduced by 756,448 tons, or 10 per cent., 
to 6,775,959 tons, and the value by ljd. to 17s. 1jd. 
per ton, f.o.b. Exports of sized descriptions were, 
10wever, increased from 651,215 tons to 671,633 tons, 
and of throughs from 226,301 tons to 365,629 tons, the 
value of the former advancing from 17s. 7}d. to 17s. 73d., 
but of the latter falling from 17s. 2d. to 16s. 10d. Ship- 
ments of smalls were reduced from 1,928,372 tons to 
1,565,031 tons, and the price from 12s. 83d. to 12s. 1}d., 
while large was lowered from 4,726,519 tons to 4,173,666 
tons, and the value by 19s 1}d. to 18s. 1l}d. The six 
months’ exports from the different ports were :— 


1931. 
Tons. Per Ton, 
f.o.b. 
Cardiff 5,310,887 17s. 63d. 
Newport 1,528,792 178. 24d. 
Port Talbot 656,991 178s. 2$d. 


1,222,848 2388. 33d. 


Swansea ... 


1932. 
Tons. Per Ton, 
f.o.b. 
Cardiff 4,915,552 17s. 4d. 
Newport 1,123,871 178. 5d. 
Port Talbo 772,648 19s. 34d. 


Swansea ... 1,233,629 238. 4}d. 


Shipments from Port Talbot, it will be observed, wer® 
increased by 116,000 tons, equal to more than 17 per cent., 
and from Swansea by 11,000 tons, or pow 1 per cent. 
In both cases, the improvement was chiefly due to in- 
creased exports of Welsh anthracite to Canada. On the 
other hand, the coal trade of Cardiff was reduced by 
395,000 tons, or by 7 per cent., and of Newport by 405,000 
tons, equal to 26 per cent., as a result of the lessened 
demand for bituminous coals caused largely by the 
diminished requirements of shipping for bunkers. The 
increasing use of sized coals is testified by the fact that 
exports of these descriptions in the first half of this year 
represented 15-8 per cent. of the total, compared with 
13-4 per cent. a year ago, while clearances of large fell 
trom a percentage of 58-2 to 56-5, and of smalls, from 
25-7 per cent. to 23-1 per cent. 

Tron and Steel.—Exports of iron and steel amounted to 
13,257 tons in the past week, compared with 13,582 tons 
in the preceding six days. Shipments of black-plates 
and sheets were increased from 650 tons to 1,595 tons, 
but of tinplates and terneplates reduced from 10,262 
tons to 9,696 tons; of galvanised sheets from 1,346 tons to 
937 tons; and of other iron and steel goods from 1,324 tons 
to 1,029 tons. 








Tue GENERATION OF ELECTRICITY IN GREAT BRITAIN. 
—Authorised undertakings in Great Britain generated 
822,000,000 kw. in June last, an increase of 5-9 per cent. 
on the figure for 1931. For the first six months of 1932, 
the total generated amounted to 6,089,000,000 units, 
compared with a revised figure for the same period of 
the previous year of 5,639,000,000, representing an 
increase of nearly 8 per cent. 

British STANDARD SPECIFICATION FOR RaILway 
Rotune-Stock Sprines.—The revision of the series of 
British Standard specifications for railway rolling-stock 
materials which has been in hand for some years, has 
now been completed by the publication, by the British 
Standards Institution, of the revised edition of Part 3 of 
Report No. 24. This deals with laminated, volute, and 
helical springs, and with the steels for these springs. 
The changes in the chemical composition of the steel 
are among the principal modifications that have been 
made in the revised issue. In the case of laminated 
springs, the wide range of carbon limits, originally given, 
has now been divided into two separate ranges. The 
one is suitable for springs which are to be subsequently 
water hardened and the other for springs which are to 
be oil hardened. In the case of volute and helical springs, 
the chemical composition of the material has been 
amplified by the addition of limits for silicon and man- 
ganese. A clause covering the rolling margins of the 
spring bars has also been included. A further speci- 
fication has been added, covering spring-steel bars 
to be used for the manufacture of volute and helical 
springs, and the standardisation of the dimensions of 
the rib in the leaves of laminated springs. Copies of the 
specification, which is designated No. 24, Part 3-1932, 
may be obtained from the Publications Department of 
the Institution, 28, Victoria-street, Westminster, London, 
S.W.1, price 2s. 2d., post free. 








NOTES FROM THE NORTH. 


Guiascow, Wednesday. 

Scottish Steel and Iron Trades.—The steel and iron 
works in the West of Scotland closed down for holidays 
last Friday, and production is, at present, at a standstill. 
There was no rush for deliveries before the works closed, 
owing to the acute depression prevailing all round, and 
while August 1 is the nominal date for resuming, much 
will depend on the volume of business booked in the inter- 
val. The past six months has been a most anxious period 
for all managements, but there is a very strong undertone 
and a most hopeful feeling that a revival in buying will 
take place in the autumn. Since this year commenced, 
there have been very few contracts placed for new ton- 
nage, and as steel makers depend so largely on the ship- 
builders to take up, perhaps, the major portion of their 
output, they have consequently had very poor orders 
for toa material. Structural steel has been only fair, 
but producers of black steel sheets have had quite a 
good turnover. For the lighter gauges, the demand has 
been moderately: good during recent months, and there 
is still a fair tonnage on order. The; demand for 
the heavier gauges and galvanised sheets has been 
exceedingly quiet for some months back, but the outlook 
at the moment would seem to be a trifle brighter. In the 
iron trade there is no visible sign of improvement, and at 
the close-down business was as quiet as it has been for 
many months. Not only has the demand for bar iron 
been very poor but P nager ye of re-rolled steel bars have 
had reason to complain of the scarcity of specifications. 
Prices are nominally unchanged, and are as follows : 
Boiler plates, 91. per ton; ship plates, 8/. 15s. per ton ; 
sections, 81. 7s. 6d. per ton; black steel sheets, } in., 
71. 15s. per ton; and galvanised corrugated sheets, No. 
24 gauge, 111. per ton, all delivered at Glasgow stations ; 
Crown bars, 158s. per ton for home delivery, and 
91. 5s. per ton for export; and re-rolled steel bars, 
61. 10s. per ton for home delivery, and 6l. 7s. 6d. per ton 
for export. 

Scottish Pig-Iron Trade.—No change of any kind can 
be reported in connection with the Scottish pig-iron 
trade, and when the blast furnaces were damped down 
last week the stocks on hand amounted to a considerable 
tonnage. Home consumers have been buying sparingly 
for some time back, and orders from overseas have not 
shown any tendency to increase. During the past six 
months the imports from India and from the south have 
been fairly steady, and quite a large tonnage has come 
into the Clyde. The following are the current market 
quotations :—Hematite, 68s. 6d. per ton, delivered at the 
steel works ; foundry iron No. 1, 72s. per ton, and No. 3, 
69s. 6d. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Trade Wages Reduced.—Messrs. ‘err, 
MacLeod and Macfarlane, of Giasgow, ‘have made the 
following intimation to Messrs. Thomas Petrie and John 
Brown, joint secretaries of the Board of Conciliation for 
the Regulation of Wages in the pig-iron trade of Scot- 
land :—‘“ In terms of the remit, we have to report that 
the certified returns for April, May, and June, 1932, 
made by the employers to us show an average net selling 
price of 31. 8s. 2d.” This means that there will be « 
reduction of 1 per cent. in the wages of the workmen on 
basis rate. 

Scottish Pig-Iron Shipments.—The shipment of Scottis! 

ig-iron from Glasgow Harbour for the week ending last 
Raturdey, July 16, only amounted to 9 tons overseas and 
51 tons coastwise. During the corresponding week of 
last year, the figures were 212 tons overseas and 110 tons 
coastwise, making a total shipment of 322 tons. 

Shipbuilding.—Messrs. Ferguson Brothers (Port- 
Glasgow), Limited, have received an order from the 
Manchester Corporation for a sludge steamer. This is 
the third shipbuilding order placed on the Clyde this 
month. The above vessel will be 243 ft. in length, witha 
moulded breadth of 38 ft., and a depth of 16 ft. 6 in. The 
work will be commenced almost at once, as delivery is 
to be made next March. The contract price is 49,000/. 





H.M.S. “ Ducuess.”—H.M. Destroyer Duchess was 
launched on Tuesday, July 19, from the Jarrow yard of 
Messrs. Palmers Shipbuilding and Iron Company, Limited. 
The vessel belongs to the Defender class of the 1930 
programme. She has a length of 317 ft. 9 in., a breadth 
of 33 ft., and on her standard displacement will have a 
draught of 8 ft. 6in. Her machinery, constructed at the 
builders’ engine works at Jarrow, will have an estimated 
horse-power of 36,000 at full power, the speed being 
354 knots. The armament includes four 4°7-in. guns 
and one 3-in. anti-aircraft gun. Messrs. Palmers launched 
last month H.M. Destroyer Diana, which is a vessel of the 
same class. —_* 





Evecrricrry Suppty inv BrruincHam.—According to 
the statement of accounts for the year ending March 
31, 1932, which has recently been issued by the Elec- 
tric Supply Department of the City of Birmingham, 
388,758,092 kw.-hours were sold at an average price of 
1-247d. This price is slightly lower than the 1-267d. for 
the previous year, when 359,903,854 kw.-hours were 
sold, a result which, under the present industrial con- 
ditions, may be termed satisfactory. Generating costs 
amounted to 450,945/. or 0-28d. per kilowatt hour sold, 
and total expenditure to 1,019,836/. or 0-63d. per 
kilowatt hour sold. Revenue reached the total of 
2,019,4361., giving a surplus of 999,599/. It is interesting to 
note that the cost of ‘distribution and the amount paid 
in rates were nearly equal, at about 200,000/. During the 
year, 606,495/. was spent on frequency standardisation, 
making a total of 757,2371. on this account. The reserve 
fund stands at 302,458/., about half of which is in- 
vested in Government or railway stock and has suffered 
considerable depreciation since it was purchased, 
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BORING MILL WITH OVAL-TURNING ATTACHMENT. 
CONSTRUCTED BY MESSRS. SCHEISS-DEFRIES A.-G., ENGINEERS, DUSSELDORF. 
(For Description, see Page 94.) 


OvaL-TURNING ATTACHMENT. 
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National Exposrrion or Power anp Mec#anicat | Midlands, and the portion of it between Desford and 
Ewoinerrinc, New Yorx.—lIt is wnounced that the | Swannington is still in use as part of the London, Midland 
10th National Exposition of Power and Mechanical | and Scottish route from Leicester to Burton-on-Trent. 
Engineering will be held in New York during the week | The railway is interesting from the fact that it was the 
from December 5 to 10, next. The date coincides with | first on which the steam whistle was used instead of the 
the annual meeting of the American Society of Mechanical | trumpet, while another unusual feature was the employ- 
Engineers. The exhibition will be held, as hitherto, in| ment of brass tokens as passenger tickets. When the 
the Grand Central Palace, and it is stated that already | railway was opened, the only locomotive was the Comet, 
as much space has been taken up as at the last exhibition | which was built by Messrs. Robert Stephenson and 
in 1930, and at those immediately preceding that. | Company at Newcastle-on-Tyne and brought to Leicester 
Other firms are still expected to be among the exhibitors. | by sea and canal. There was also only one passenger 
Very considerable changes have, of course, taken place | coach. The route included two steep inclines, which 
in the last two years, so that the exhibition may be | were worked by winding engines and cables. One of 
expected to be full of interest. | these is still in use. On the inaugural trip, the train was 

| driven by George Stephenson, and for a time the interval 

CENTENARY OF THE LEICESTER AND SWANNINGTON | at which trains were allowed to pass through the Glenfield 
Ratway.—The Leicester and Swannington Railway, | Tunnel, near the terminus, was governed by an hour- 
which was built by Robert Stephenson and opened for | glass. The railway became part of the Midland sy stem | 
traffic on July 17, 1832, was the first of its kind in the 'in 1846. 
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THE ST. LAWRENCE WATERWAY 
TREATY. 


A LITTLE more than a year ago we concluded an 
article on the then situation of the St. Lawrence 
Waterway project with an expression of the hope 
that Ottawa and Washington would “ continue 
their discussions under the friendly auspices of the 
chiefs of the respective Governments,” and wished 
them “ a happy issue of their labours.’”” On Monday 
last this wish had its fulfilment in the signing of the 
St. Lawrence Waterway Treaty between the two 
nations. Although the Treaty has to be ratified 
both in Ottawa and Washington, the act undoubtedly 
brings the great scheme nearer. Opposition will, 
of course, be brought to bear upon Mr. Hoover’s 
policy and upon Mr. Bennett’s Government, but it 
is to be hoped that in both cases it will not suffice 
to wreck the proposals which have resulted from so 
many years of patient work and consideration of 
data of all kinds, scientific and economic. 

In the article referred to above we reminded our 
readers of the fact that President Hoover had for 
many years advocated the great Waterway scheme 
as mere justice to the so-called Middle West. We 
note that after the signature of the Treaty, Mr. 
Hoover is reported as having spoken of it as the 
redemption of the promise he made to the people 
of the Middle West. Again, we stated of Mr. 
Bennett that he was a man “ noted for the direct 
and thorough manner in which he tackles subjects 
which he feels it his duty to forward.” Clearly, 
these characteristics have stood Mr. Bennett in 
good stead, for he spoke on Monday, with regard to 
possible opposition, of not permitting interference 
by big interests, with the Government’s duty to 
the country as a whole. 

From the summaries of the Treaty so far available 
over here it is not altogether easy to gather 
exactly which of several schemes proposed has been 








decided upon—or rather, what combination of 


schemes ; for while in one place the accounts state 
that the Treaty confines itself to the so-called 
International Section, in another they refer to the 
undertaking of the United States to complete the 
improvement of the St. Clair River, without which 
work the full benefit of works below would not be 
attainable. For the scheme as a whole envisages 
the possibility of ocean-going vessels trading to all 
Lake ports, including those on Lake Superior, whence 
flow such immense quantities of grain and ore. It 
has been, however, the International Section which 
has given rise to all the discussions of late years, 
and it is a matter of sincere congratulation that at 
last the interests in this of the two great countries 
have been reduced to a common denominator. The 
section has a length of 115 miles, and what with 
power interests in it and downstream of it, and 
navigation interests, and alternative engineering 
proposals both as regards plans and as regards 
methods of construction, to say nothing of a fair 
apportionment of costs between the countries 
themselves, and at least in one case between central 
and provincial Governments, this section has 
presented innumerable difficulties, which only 
patient work and a firm resolve to see the scheme 
advanced could have overcome. 

The International Section has suggested to 
engineers a variety of alternatives which we have 
discussed in these columns at one time and another. 
These fell into two main groups, which came to 
be known as single-stage and two-stage projects. 
The proposals of the United States belonged to the 
former class; those of Canadian engineers to the 
latter. In the event, the decision has been in favour 
of one of the latter schemes, with one dam at 
Crysler Island and a second at Barnhart Island ; 
but with the information so far to hand it is not 
clear how the power schemes have been combined 
with the navigation interests, especially at Barnhart 
Island, where at least two solutions were possible. 
The Press reports at the moment lay most stress 
upon the waterway features, and state that the 
arrangements provide for a Canadian navigation 
canal at Crysler Island and one in U.S. territory at 
Barnhart Island. Presumably these and _ the 
arrangements for power development will be sub- 
stantially on the lines proposed by the Conference of 
Canadian Engineers, whose report was published 
at the close of 1929. The scheme then advanced 
and since assented to, we believe, in the United 
States, was put forward, in preference to others pre- 
viously considered, for various reasons, including the 
better control of the great quantity of water to be 
handled, less flooding of adjoining lands, and lower 
costs for embankment work. The Canadian scheme 
proposed two power houses at both Crysler and 
Barnhart Islands, one at each site on each side of 
the International Boundary. 

While the cost of the navigation works will be 
borne by the respective countries, it is proposed 
by the Treaty that the river works shall be 
constructed under the authority and direction 
of a Construction Commission of an international 
character, the cost of these works to be met by 
the United States. For river works on the 
Canadian side, Canadian engineers, labour, and 
material will be employed. As regards cost, the 
bulk will fall on the United States, as the Dominion 
will be credited with an allowance of 128 million 
dollars, its expenditure on the new Welland Ship 
Canal, as part of its contribution toward the whole 
Waterway scheme. This, of course, is fair and 
reasonable, since this reconstruction has been 


. | especially planned to fall into any Lake-to-Ocean 


project, and if it were not included, the only 
alternative to the United States, so far as navigation 
is concerned, would add greatly to the expense of 
that country. It is understood, that the use of 
all canals will, as now, be toll-free and without 
international discrimination. 

The total cost to the United States is stated to 
be about 243,661,000 dols., of which 65 millions 
will be required for the Upper Lakes improvements 
which that country undertakes to carry through. 
As the Dominion, the net cost is estimated 
at 38 million dollars. The actual cost will be over 
22 millions for the Crysler Island work, plus 83 
million dollars for necessary work in the Quebec 





section (altogether in Dominion territory) and 








Ioo 


which is, presumably, largely concerned with the 
locks and control necessary on the Beauharnois 
Canal. The total of about 105 million dollars, is, 
however, to be offset by a payment of 67 million 
dollars by the Province of Ontario to secure to the 
Hydro-Electric Commission of that province the 
1,000,000 h.p. or thereabouts which will result from 
the operation of the Canadian power houses. An 
agreement between the Federal Government and 
Ontario on this matter will be signed immediately. 

As we have previously suggested, it has been 
partly the difficulty of securing agreement between 
the central and provincial governments which has 
delayed matters. Both Quebec and Ontario have 
interests which they do not wish to have over- 
ridden, while Sovereign rights pertain also to the 
Dominion itself. South of the boundary, the State 
of New York has also been in conflict on points 
of principle with the Washington Government, 
but recent weeks have shown a better prospect 
of these points being cleared up. Mr. Hoover 
has taken up the attitude that if he could secure a 
fair international settlement, the exact demarcation 
of Federal and State rights could be left for later 
settlement. In Canada, in spite of reported 
opposition, it is to be hoped that Mr. Bennett will 
carry ratification through, as we believe he will. 
The same is to be hoped of the United States, though, 
with the presidential election in the offing, matters 
are perhaps there not so certain. There is, however, 
undoubtedly a very large body of opinion to which 
Mr. Hoover's action will appeal, especially in the 
important Middle West, and it is quite possible that 
this will actually outweigh any trouble which may 
be aroused by interests affected in Eastern States. 

It is to be noted further, that settlement is said 
to have been reached on the vexed and irritating 
subject of the diversion of lake water by Chicago. 
It must be a source of satisfaction to all concerned 
that this protracted dispute will now terminate, and 
the menace to navigation levels be removed. 

We may, perhaps, in conclusion, be excused for 
pointing, with some little satisfaction, to the 
interesting fact that three important policies con- 
cerning the Dominion, for which we have consis- 
tently argued in these columns in recent years, 
have within the past few months been advanced 
materially towards realisation. The first is the de- 
velopment of Empire resources and trade, which all 
hope will be furthered by the Ottawa Conference ; 
the second, completion of the St. Lawrence Water- 
way, now brought a great step nearer; and the 
third, closer contact between engineers in the two 
countries, which will assuredly be promoted by the 
visit shortly to take place of the Institution of 
Mechanical Engineers. 


BOLT EMBRITTLEMENT. 


In this year’s annual memorandum to the Man- 
chester Steam Users’ Association Mr. Harley-Mason, 
the engineer-in-chief, discusses the embrittlement of 
the bolts used on steam ranges. Disquieting experi- 
ences of this kind have become prominent with the 
advent of high superheats. Even with tempera- 
tures which would now be considered moderate 
there have been repeated instances of bolts and 
studs fracturing during the disassembly of steam 
piping which had been in use for a few years. It 
was hoped that the adoption of alloy steels for such 
bolts would prove an effective remedy, but experi- 
ence has shown that many of these alloys were little, 
if any, better than ordinary steel. Steels with a low 
nickel content have been particularly unsatisfactory, 
but good results have been obtained with steels 
containing a little molybdenum in addition to the 
nickel. A curious feature of the embrittlement 
arising from prolonged exposure to high tempera- 
tures is that neither ordinary tensile tests nor 
studies of the microstructure give any indication of 
the deterioration, which is, however, prominently 
displayed by the Izod test. Thus an original Izod 
figure of 50 ft.-lb. may be reduced to 12 ft.-lb., 
or less, by exposure for a few hours to a tempera- 
ture of 400 deg.C. Mr. Harley-Mason states that 
nickel chrome steels which have been tempered 
within the range of 400 deg. to 600 deg. C., or 
have been slowly cooled through this range, are 
markedly embrittled. Unfortunately, he adds, 
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bolts have in many cases to be used in this dangerous 
range of temperature. As already noted, however, 
the addition to the alloy of a little molybdenum 
effects a marked improvement. He records, how- 
ever, some cases in which there was bad embrittle- 
ment of bolts which did contain a suitable per- 
centage of molybdenum and were otherwise of 
satisfactory composition. From his investigations, 
however, it seems pretty evident that the steels in 
question had really been embrittled before use by 
improper heat treatment. 

Commenting on his experiments, Mr. Harley- 
Mason points out the difficulty of working with 
bolts removed after service. It is often im- 
possible to obtain trustworthy particulars of the 
heat treatment to which the material has been 
subjected. Moreover, in one instance a bolt which 
was said to contain 2 per cent. of nickel and 1-16 
per cent. of chromium proved on analysis to contain 
17-2 per cent. of chromium, and was therefore a 
stainless steel. It may be added that this bolt 
showed up most satisfactorily in the Izod tests, 
figures of 86-1 ft.-lb., 70-0 ft.-lb. and 77-1 ft.-lb. 
being recorded. 
denum steel bolts, already referred to, gave on test 
Izod figures of from 4-7 ft.-lb. to 9-9 ft.-Ib. as a 
maximum. The steel showed on analysis about 2-6 
per cent. of nickel, 0-77 per cent. of chromium and 
0-6 per cent. to 0-8 per cent. of molybdenum. The 
tensile strength was between 62 tons and 64 tons 
per square inch, the elongation on 2 in. from 14-5 
per cent. to 17-5 per cent. and the reduction of 
area from 52 per cent. to 54-5 per cent. With 
correct heat treatment in the first instance, a similar 
steel gave Izod figures of 54 ft.-Ib., 48 ft.-lb. and 
44 ft.-lb. after exposure for 4,000 hours to a tem- 
perature of 400 deg. C., and during this period the 
specimens were heated up and down 20 times. 

The Izod test subjects the material to stresses 
of a kind which the bolt has never to sustain in 
service. It was decided, therefore, to subject 
bolts known to be embrittled to the kind of impact 
test which might conceivably be caused by water 


hammer. Two one-inch bolts, therefore, were taken, 
known to have Izod values of some 8 ft.-lb. or 
10 ft.-lb. They were tested by submitting them 


to the impact of a weight falling 30 ft., and this 
weight was finally increased to 144 lb., without 
causing fracture of the embrittled bolts. The 
same material was next further tested in the Izod 
machine, but without notching the specimen, and 
remained unbroken under an impact of 120 ft.-Ib. 
In view of the foregoing results Mr. Harley-Mason 
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that, deficits were not uncommon, and amounted 
in 1927 to no less than 275,1591. The form in which 
the accounts are presented in the minutes renders 
close analysis difficult, but it appears that a good 
deal of the trouble is due to the high debt charges, 
which amount to no less than 795,984/. on a system 
the route length of which is 166-75 miles. To this 
must be added some 28,0001. for income tax, making 
with other expenses a grand total of 838,495/. It 
should be added that property tax amounting to 
60,4741. is included in the working expenses. 
Against the total of 838,495/. are set off various 
sums for income tax deducted from interest, rents 
and Government grants which reduce the total 
charges to the sum of 756,934/. already given. It 
cannot, therefore, be denied that a part of the trouble 
at least is due to the legacy left the Council by its 
predecessors, who by deciding to employ the 
conduit system instead of the cheaper if less 
sightly trolley line, placed a very heavy burden 
This is confirmed by the 


\fact that the total net capital expenditure up 


On the other hand, the molyb- | 


confesses to a difficulty in assessing the reliability | 


of brittle bolts in service conditions. It would 


seem of interest to test the same material in the | 


Arnold repeated bend machine. Mr. Harley-Mason, 
moreover, draws attention to some experiments by 
Messrs. Greaves and Jones described in a paper 
read before the Iron and Steel Institute. 
it was found that whilst at room temperature the 
impact value of an improperly heat-treated speci- 
men was very low, better figures were obtained as the 
temperature of the test increaséd. Indeed, when 
the test was made at temperatures of 250 deg. C. 
or more, the impact figures were as good, or even 
better, than those recorded with comparison 
material, which had been properly heat treated at 
the outset. 


NOTES. 
Lonpon County Councim TRAMWayYs. 


IN presenting the accounts of the tramway 
undertaking for 1931-32, to the meeting of the 
London County Council at their meeting’ on 
Monday, July 18, Mr. C. Latham claimed that 
though a total deficiency of 109,135/. was shown on 
the year’s working, the figures were a credit to the 
Council and the staff. The loss, indeed, is a 
sign of the times and results from the public 
reducing the number of journeys made from 
717,386,414 to 693,303,349, causing the receipts to 
fall from 4,270,173l. to 4,135,352/. In spite of the 
fact, therefore, that the surplus of income over 
working expenditure was 647,7991., this was 
insufficient to compensate for charges amounting to 
756,9341. This result compares with a surplus of 
31,6371. last vear and 128,804/. in 1930, but before 


In these | 


to March 31, 1932, amounted to 19,324,943/., 
and the debt outstanding to 8,385,901/. Of this 
sum, 2,024,687/. has become obsolete owing to the 
electrification of the horse tramways, though 
actually only 660,597/. is outstanding on this 
account. As regards operation, the car miles run 
amounted to 70,161,864 as against 70,127,630 in 
the previous year and 70,756,225 in 1929, the aver- 
age passenger receipts in the three years being 
14-15d., 14-6ld., and 14-79d. per car mile respec- 
tively. The average net working expenses were 
12-03d., 12-12d., and 12-03d. in these three years. 


HIisToRIcAL Puysitcat APPARATUS. 


In 1925, the Institute of Physics appointed a 
committee to advise on the ways and means by which 
apparatus likely to be of historical importance 
could best be preserved for posterity. This com- 
mittee is now anxious to discover the whereabouts 
of any pieces of apparatus with which fundamental 
research in physical science was carried out, and 
therefore appeals to any one who has such apparatus 
in their possession for co-operation in what it will 
be agreed is a very praiseworthy endeavour. We 
understand that several pieces of such apparatus 
have already been secured and housed in the 
Science Museum at South Kensington, and that the 
whereabouts of others have been discovered. In 
addition, a catalogue is being drawn up not only for 
the instruction of the present generation, but for 
the benefit of future historians of physical science. 
It is hoped in this way to obtain as complete a 
record as possible of the work of British physicists. 
Anyone who has historical physical apparatus in 
their possession, or under their charge, or can 
assist in tracing such pieces, or in compiling the 
catalogue, is asked to communicate with the Secre- 
tary, the Institute of Physics, 1, Lowther-gardens, 
Exhibition-road, London, S8.W.7. 


THe WarrwortuH Soctery. 


The choice of Birmingham as the place for this 
year’s Summer Meeting of the Whitworth Society 
was a particularly happy one. Although the name 
of Sir Joseph Whitworth is not in any special way 
connected with Birmingham, the city is none the 
less the cradle of mechanical engineering, and as 
Professor F. C. Lea, the retiring president, said 
at the luncheon, the work of Whitworth was an 
elaboration and adaptation to modern needs of much 
of the pioneering work carried out by Boulton and 
Watt, at the Soho Foundry. The first item of the 
meeting, which was held on Thursday of last week, 
was a visit to the works of Messrs. W. and T. Avery, 


| Limited, which, as is well known, are on the site of 


,and incorporate the old Soho Foundry. 


Although 
the works have been enormously extended in modern 
times, various original buildings are still in existence 
and in service, including the cottage in which 
Murdock lived, and the original entrance to the 
works which carries a clock still in operation. The 
most interesting relic, and it is now only a relic, is 
Murdock’s original gasholder—the oldest gasholder 
in the world. The appliance has a rising and falling 
drum, and in essentials is similar to the water-sealed 
gasholder, as still constructed. It is a matter for 
regret that this unique appliance is practically in 
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ruins. Some years ago an attempt was made to 
preserve it, but the effort had finally to be aban- 
doned. Messrs. Avery’s attitude has been very 
generous throughout. They have offered to present 
the site and contribute a substantial sum towards 
the work of preservation, although they have not 
felt justified in carrying through the whole matter 
themselves. It is much to be wished that even at 
this late hour the powerful and wealthy gas interests 
may find themselves able to assist in the matter. 
The Society was entertained to lunch by Messrs. 
Avery, the chair being taken by Professor Martineau, 
one of the directors. In the course of the lunch the 
new president, Professor D. A. Low, was inducted 
by his predecessor, Professor Lea. During the 
function a plea for support of the Whitworth Society 
Prize Fund was made by Dr. Hele Shaw. This fund, 
which is utilized to encourage entrance to the Whit- 
worth competition, has now been placed on a separate 
financial basis from the general funds of the Society. 
The afternoon of the day of the meeting was spent 
in a visit to the Witton works of the General Electric 
Company, Limited. In the time available, it was 
not possible to visit more than a small part of these 
works, which cover 120 acres and employ 6,500 
workpeople. At the end of the visit tea was pro- 
vided by the company, the chair being taken by Dr. 
C.C. Garrard. Both at these works and at Messrs. 
Avery’s, it was a satisfaction to see so much work 
going through the shops in this very difficult period. 
The large numbers of the smaller type of consumers’ 
appliance in course of manufacture at Witton was 
very striking, and suggested that much material 
of this kind, which was previously imported, is now 
being made at home. The whole meeting was a 
great success, and reflected great credit on the 
organising work which had been done by Mr. E. R. 
Dolby, the secretary. 


Puoto-ELastic Mretuops oF ESTIMATING 
PRESSURES. 

In the measurement of pressure, it is frequently 
desirable, or even necessary, to limit to a minimum 
the displacement of the point to which the gauge is 
applied. Large displacements may introduce 
inertia effects or may cause a redistribution of the 
forces to be measured. One solution of the problem 
thus presented is provided by the piezo-electric 
effect discovered by Professor Curie, who found that 
the mechanical distortion of quartz was accompanied 
by measurable electrical effects, and that a crystal 
suitably cut might thus serve as an accurate pressure 
gauge. Photo-elastic effects are proposed for the 
same end in a paper entitled the “ Application of 
Photo-Elastic Effects to Measurement of Pressure,” 
due to Messrs. F. Takabeya and T. Shingo, of the 
Hokkaido Imperial University, Japan. One method 
tried and described was to use wedge-shaped blocks 
of celluloid or similar material. When loaded 
axially and examined by polarised light, these wedges 
appear to be crossed by dark bands, which travel 
down towards the base of the wedge as the load is 
increased. The intensity of the load is measured 
by the displacement of one of these lines. In some 
preliminary work, results accurate within about 
6 per cent. were recorded, but it is claimed that 
with greater experience and more careful workman- 
ship, the standard of precision can be materially 
improved. 


CoaL VERSUS OLL IN THE NAvy. 


The Prime Minister has refused the request of the 
South Wales Back-to-Coal Movement that a Com- 
mission of Inquiry should be set up to investigate 
the possibility of the Navy reverting to the use of 
coal, and the more general question of the utilisation 
of fuel. In a letter to the Lord Mayor of Cardiff 
communicating this decision, Mr. Baldwin pointed 
out that the principal object of the Navy in selecting 
fuel and machinery was efficiency, and to this even 
economy must be subsidiary. He added that the 
Admiralty always had the possibility of reverting to 
coal, either wholly or partially, in mind, and that 
nothing would please them better than to be able to 
do so, both for strategic and commercial reasons. 
The technical advisers of the Admiralty would con- 
tinue to consider alternatives to oil, and had recently 
investigated the possibilities of pulverised fuel, 


similar work which was being done by other depart- 
ments and by private individuals was also being 
closely watched. It is stated that the contents of 
this letter have caused great disappointment, and 
that the reasons advanced for the refusal to set up 
an inquiry are regarded as totally inadequate. For 
our part, however, we must confess to a certain 
feeling of relief. Plenty of technical information is 
available on every part of the problem with which 
it is suggested the Commission should deal, and 
more is continually brought to light by the only two 
methods which are likely to lead to results of value, 
viz., carefully ordered research and practical experi- 
ence. It is difficult to see what a commission, however 
eminent, could do besides take evidence and issue 
a report containing nothing that was new to those 
most concerned, while any recommendations it 
might make would do little to solve a problem 
which is essentially economic. Moreover, the inevit- 
able result of setting up such a body would be to 
place the matters it was formed to consider sub 
judice. The result would, therefore, be a slowing up 
in that progress which is taking place, and the pace 
is already not as rapid as might be wished. It is 
announced that the Back-to-Coal Committee is 
resolutely determined not to let the matter drop, 
but we humbly suggest that the end they have in 
view (and it is worth achievement) might be more 
easily and more rapidly reached by another path. 


OTTAWA AND WORLD TRADE. 


The Federation of British Industries have followed 
up their arguments that the needs of the times 
require that this country should take all possible 
steps to increase trade with the Dominions, and that 
one way of doing this is to create permanent 
economic machinery to study the cognate problems, 
by issuing a joint statement with the Trades Union 
Congress to the British Government on the eve of the 
Ottawa Conference. This statement, the dual parent- 
age of which does not diminish its importance or 
the care with which it should be studied, enunciates 
certain fundamental questions which, in the opinion of 
those responsible for it, require immediate thought 
and action. In the first place, it is argued that the 
ever-increasing restrictions on international trade 
should be removed and the exchange of commodities 
between the countries of the world facilitated. As 
a first step to this end everything possible should 
be done to render the exchange of goods between the 
different nations of the Empire easy, since, if present 
restrictions continue to operate, the only result must 
be the virtual cessation of international trade. 
Secondly, it is hoped that one outcome of the 
Conference will be the setting on foot of action to 
bring about a recovery in the level of wholesale 
prices, both for the good of the employer and the 
benefit of the employee. Thirdly, the suggestion 
is made that the nations of the Empire should do 
what they can to stabilise prices and having done so 
should invite other nations to enlarge the area over 
which this stability as well as freedom of exchange 
would operate. It is added that the widest utilisation 
of the financial resources of the Empire is essential 
and that the Conference should therefore devote its 
attention to stimulating the flow of Imperial invest- 
ment power towards the development of the 
Empire’s resources. Finally, it is hoped that steps 
will be taken to encourage wise planning of produc- 
tion,and thus to prevent the further establishment 
of uneconomic enterprises. It cannot be denied that 
all these are questions which badly require attention, 
neither can it be argued that their solution will not 
require more time and thought than can be devoted 
to them at one Conference. That is, however, no 
reason why a start should not be made and every 
reason why care should be taken to lay a firm founda- 
tion for future action. 








THE INTERNATIONAL ELECTRICAL 
CONGRESS IN PARIS. 
(Concluded from page 76.) 
Om-E.Lectric AND BatreRy TRACTION. 

A NUMBER of papers dealing with petrol-electric 
and Diesel-electric rail coaches and locomotives 
and accumulator rail cars were presented and 
discussed. Among these was one by Mr. H. L. 





colloidal fuel, and oil produced from coal. The 





Andrews dealing with Diesel-electric traction in the 


about 600 oil-engine driven vehicles had been put into 
use on United States railways, mainly on branches, 
but in some cases on important lines. The economy 
of the Diesel-electric system lay in the high 
efficiency. At full load only 0-44 Ib. of fuel oil was 
consumed per horse-power hour; 116 Diesel- 
electric sets were in use. The first oil-electric vehicle 
in the country was introduced in 1906 on the 
Delaware and Hudson Railway. Since 1918, the 
development of the Diesel engine had encouraged 
the application of this type of drive to locomotives. 
The good efficiency realisable over a large range of 
power was a material advantage, and it was of par- 
ticular value that such a locomotive could be operated 
for about 7,000 hours a year as compared with 
4,000 hours for a steam locomotive. Owing to the 
high first costs, the greater the service required in 
hours a year, the greater the advantage. The 
operating advantages of the Diesel-electric set were 
reduction in cost of water and fuel, in repairs, in 
wages and ash removal, &c. A common electrical 
arrangement was to use a separately excited field, 
giving a wide range of field regulation. 

One of the Russian delegates said that experimen- 
tal work was being carried out with several Diesel- 
electric locomotives in Russia. The electrical parts 
of the vehicles had given no trouble, but it was 
found that the motive power side required much 
more care than in the case of the steam locomotive. 
The question of water supply for steam locomotives 
was an important factor in some areas, and favoured 
the Diesel-electric vehicle. A Swiss delegate said 
that with Diesel-electric traction the cost of heating 
passenger stock with electric current from the engine 
was very high. This extra cost, combined with 
high maintenance charges, might outweigh the 
advantages of the greater thermal efficiency. In 
Sweden, an effort was being made to counter road 
competition by using Diesel-electric rail cars with 
stops at each level crossing. In the United States 
the tendency had been to make the passenger stock 
too heavy ; it was of great importance with internal- 
combustion rail cars to cut down the total weight 
to a minimum. 

An interesting paper on accumulator rail cars was 
presented by Dr. Balbo, one of the Italian delegates. 
Thirty years ago, he said, accumulators were tried 
in several countries on tramways, but owing to 
faulty designs, and lack of care in upkeep, failure 
resulted. The matter had, however, been per- 
severed with in Germany, and at present accumulator 
rail cars were running on 5,000 miles of line. Herr 
Wechmann, of the German State Railways, said 
they were the simplest motive stock they had, and 
were particularly easy to operate. Mercury-vapour 
rectifiers were now being used at the latest charging 
stations. The switchgear was automatic and the 
motor man had merely to plug in. Encouraging 
results were also being obtained in some parts of 
France and Italy. 


TRANSMISSION PROBLEMS. 


In the sections dealing with transmission and 
with atmospheric electricity, attention was given to 
the causes and effects of thunderstorms. Messrs. 
Fortescue and Peck presented a detailed paper 
based on experimental work and experiences in the 
United States, and M. C. Dauzére, discussing various 
theories, expressed the opinion that in places very 
liable to thunderstorms the conductivity of the air 
was particularly high. The conductivity, in general, 
resulted from an exceptional abundance of negative 
ions. The radioactivity of rock formations, he 
suggested, was a regular cause of thunderstorms, 
districts with granites and clays being very subject 
to such troubles, while calcareous formations showed 
a minimum liability. 

Points dangerous from their liability to thunder- 
storms were also subject to hail, owing to the same 
abundance of negative ions. M. Dauzére recom- 
mended that no depots of explosive materials or of 
inflammable goods should be placed at points found 
to be specially liable to lightning strokes or where 
great radioactivity was found, and that such points 
should be avoided when laying out power lines. In 
the discussion which followed the reading of the 
paper, M. Dauztre said that some districts of the 








Pyrenees were very liable to lightning and hail, 
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and maps were being propared indicating the dan- 
gerous points, which coincided with places where 
ionisation was great. Such maps should be studied 
when laying out a power line. 

Herr Rudenberg said that parts of Saxony were 
very liable to thunderstorms, and when laying out 
a power line in the area it was found that, at points 
which were dangerous, ionisation was going on 
actively; even points from 10 to 20 metres apart gave 
great differences on an electroscope. It was found 
that water diviners quickly picked on many points 
of high radiation; 80 to 90 per cent. of the 
points indicated by them showed radioactivity. In 
Russia, in the Urals, in districts where lightning 
gave great trouble, a systematic survey with a port- 
able electroscope had been carried out to find the 
points where radioactivity was intense and the danger 
from lightning was the greatest, so that such points 
could be avoided when laying out power lines. Air 
was drawn into a cylinder of brass containing an 
electroscope. A microscope enabled the action of 
the gold leaves to be observed and the relative radio- 
activity at the point in question estimated. 

Regarding the protection of power lines, earth 
wires placed above conductors seemed to be valuable, 
but at the same time the feet of transmission towers 
should be well earthed. In Germany, at a point 
where repeated troubles had been experienced, such 
earthing had proved to be a remedy. 


GENERATION AND TRANSFORMATION. 


In the section devoted to the Generation and 
Transformation of Electrical Energy, Mr. C. Feld- 
mann gave an interesting survey of the develop- 
ment of plant during the last fifty years, throwing 
into relief the work done by men whose names are 
almost household words among those who studied or 
practised heavy electrical engineering before the 
war. 

Turbo-alternators formed the subject matter 
of two papers. Mr. H. Rikli-Kehlstadt, in his paper 
on this subject, said that mechanical problems relat- 
ing not merely to the rotor, but also the protection 
of stator end windings against mechanical stresses 
following on short circuits, played a more important 
part in design than electrical considerations. 

The limits of turbine units in any country were, 
to a material extent, limited by transport questions, 
while the enormous output per unit volume of 
modern machines made the matter of ventilation an 
important question. In many classes of work the 
problem of switchgear was tending to control the 
layout. Circuit breakers for heavy currents were 
very costly for a given kilowatt capacity, and high- 
voltage generation or switching was advantageous. 
To limit short-circuit currents, double windings 
in stators had been used, each with separate 
connections. 

In the discussion, opinions seemed to be divided 
on the question of the desirability of carrying 
33,000 volts, or over, direct on the stators of large 
generators. In France, such a voltage was not 
much used for bulk transmission, but at 60,000 
volts, if such a tension became possible on stator 
windings, direct generation might be valuable. 
One speaker pointed out, however, that if the 
ventilating air entered at the top of a turbo- 
alternator it would be possible to find room for a 
transformer directly under the generator, the cost 
differing but little from the extra cost of a high- 
tension winding while the efficiency of such a large 
transformer would be over 99 per cent. 








ASsociaTiIONn OF SpectaL Lisraries AND INFORMATION 
Bureavx.—-The ninth Annual Conference of the Asso- 
ciation of Special Libraries end Information Bureaux 
will be held at Somerville College, Oxford, from Septem- 
ber 23 to 26. On the evening of the opening day, the 
Presidential Address will be delivered by Sir Charles 
Sherrington, and a;paper on “ The Relationship between 
Seience and the Humanities " will be read by Professor 
J. L. Myres. Among the other papers of engineering 
interest which will be presented, mention may be made of 
those on “ Classified Subject Indexes to Periodical 
Volumes," by Dr. 8. C. Bradford and Professor A. F.C. 
Pollard ; on “ The Establishment and Operation of an 
Information Department,” by Miss E. W. Parker and 
Messrs. E. Carter, T. M. Herbert, A. F. Ridley and A. 8. 
Windett; and on “ Specialist Dictionaries,” by Mr. C. 
Fuller. Papers on the abstracting of foreign literature, 


and on the public library in relation to research will also be 
presented, and other subjects of a financial and economic 
character will be dealt with. 








THE NATIONAL PHYSICAL 
LABORATORY. 


Tue growth of contact between science and 
industry during the years since the war is well illus- 
trated by the increasing range and influence of the 
work carried out at the National Physical Labora- 
tory. Two aspects, in particular, of the Labora- 
tory’s activities reflect the extent of past achieve- 
ment and present progress towards the development 
of this most serviceable relationship. On the one 
hand are the tasks of securing, maintaining and 
improving the very high degree of accuracy now 
required in all the principal standards of measure- 
ment, and of meeting the need for new devices and 
methods of measurement in the varied commercial 
applications of these standards. Inevitably expand- 
ing year by year, this work demands continuous 
attention and tends to become increasingly inter- 
national in character, since agreement with foreign 
standards is essential to both science and industry. 
On the other hand are the establishment of new 
branches of research necessitated by recent indus- 
trial and scientific developments, and the installa- 
tion of improved experimental equipment to meet 
the demand for fuller and more accurate design 
data for commercial purposes. Examples of such 
expanding utility occur in every department of the 
work in progress at the Laboratory, and provided 
some of the most attractive exhibits at the annual 
inspection by the General Board, which was held on 
June 28. On this occasion a large number of 
distinguished visitors was received by Sir Frederick 
Gowland Hopkins, president of the Royal Society 
and ex officio chairman of the Board; Sir Richard 
Glazebrook, chairman of the Executive Committee ; 
and Sir Joseph Petavel, the director of the Labora- 
tory. In the course of an afternoon, however, only 
a cursory survey of current work is possible, and 
may with advantage be supplemented by a review 
of the more important investigations now in hand or 
completed during the past year. These include a 
large volume of test work and research carried out, 
for payment, on behalf of industrial firms and 
Government departments. Throughout recent 
years the increasing demand for such services has 
in some measure compensated for the increased 
expenditure necessitated by additions to the Labora- 
tory equipment and research programmes. During 
1931, the Laboratory has not escaped its share of the 
difficulties which the country has experienced, and 
the work done for industry has been somewhat 
reduced ; it may, however, be confidently antici- 
pated that the demand for commercial test work 
will revive as soon as trade begins to recover. 


ENGINEERING DEPARTMENT. 


For the engineering department, the year 1931 
has been one of undiminished activity. In addition 
to important progress in a large number of researches 
of general character, numerous investigations, 
covering a wide field of application, have been 
undertaken for commercial purposes. Various new 
researches have also been inaugurated, and the 
whole body of work constitutes a most valuable 
contribution to mechanical science. It is of interest 
to note that Sir Thomas Stanton’s services to 
engineering research are to be commemorated by 
the preservation, in the Science Museum at South 
Kensington, of the original vertical wind tunnel 
which he designed and used at the N.P.L. some 
thirty years ago. One other personal matter, of 
melancholy interest to a wide circle of mechanical 
engineers, is the death of Mr. J. H. Hyde, which 
occurred last February. 

Fatigue and Corrosion-Fatigue.—A large part of 
the work of the department is concerned with the 
properties of engineering materials, and includes 
an extensive programme of research into fatigue 
failure. For some time past, experiments of a 
fundamental character have been carried out with 
single metallic crystals, in the endeavour to relate 
the distribution of stress to the atomic structure of 
the crystal and to the manner in which failure 
occurs. These single crystals are prepared in the 
metallurgy department of the Laboratory by a 
process of slow cooling. In the Bridgman process, 
which is very successful, the metal is contained in a 





cylindrical tube of refractory material, which termi- 


nates at its lower end in a blunt conical point. 
Heat is supplied from an annular electric furnace 
surrounding the crucible, and when the metal is 
completely molten the crucible is lowered out of 
the furnace at the rate of }in. per hour, so that 
the crystal which starts at the point has time to 
grow. The resulting material is very delicate, 
and the machining of the test specimens calls for 
considerable precautions and skill. 

From previous work on single crystals of rela- 
tively simple form it has been possible to lay down 
a general rule defining the planes or lines along which 
slip occurs, and the conditions which lead to the 
production of twins. The application of similar 
methods to single crystals of silver, however, did 
not lead to the expected twinning, although the 
slip phenomena were in accordance with the rules 
discovered earlier. A full report of the work on 
silver has been published in the Journal of the 
Institute of Metals.* Experiments are also in 
progress on specimens of aluminium consisting each 
of two crystals, in one specimen the constituent 
crystals being disposed in twin orientation. So far 
as the tests have proceeded, however, this type of 
boundary appears to have no very different effect 
from that of the normal type between two crystals 
of random orientation. Present indications are 
that the effect of the boundary depends chiefly upon 
its orientation and has little influence in restricting 
locally small deformations by slip. 

This year the work has been extended to single 
crystals of bismuth, and from these experiments, 
of which an account has been presented to the 
Institute of Metals,t it appears that a very general 
principle must be sought to explain the changes 
accompanying stress in materials of complex lattice 
structure. Since bismuth crystallises in the face- 
centred rhombohedral lattice, in which the planes 
of maximum atomic density do not contain any of 
the lines of closest atomic packing, a determination 
of the slip plane and direction should indicate the 
relative importance of planar and linear atomic 
densities in contributing to slip deformation. As 
with antimony, however, so also with bismuth no 
slip bands have been produced under test. It has, 
therefore, to be concluded that reference to atomic 
densities is not, in general, sufficient to account 
for the deformation characteristics of any material, 
and that for complex lattices such as those of 
bismuth or antimony, attention must be paid 
directly to the variations of potential occurring 
during any slip, twinning, or other movement. As 
a further remarkable outcome of these tests on 
bismuth, it may be noted that, whilst no slip bands 
were observed, a large number of twin bands were 
produced, apparently caused principally by shear 
stress on the twinning plane. In the case of zinc, 
experiments have shown that twinning is a secondary 
result of basal-plane slip ; and these very different 
processes cannot be satisfactorily correlated by 
consideration of the simple geometry of the lattices. 
With regard, therefore, to the physical conception 
of deformation as a transition of atoms from one 
stable position to another, the important conclusion 
has been reached that such a transition does not 
necessarily take place along the shortest geometrical 
path. Thus, in the case of bismuth, shear stress 
on the twinning plane cannot be expected to produce 
movement of the atoms in the lines joining their 
initial (untwinned) and final (twinned) positions ; 
whence it follows that the paths of lowest potential 
gradient are probably curvilinear. 

The utility of simple crystalline specimens in 
fundamental studies of fatigue phenomena is further 
exemplified by the work on corrosion-fatigue which 
is being carried out on behalf of the Aeronautical 
Research Committee. The first results in this 
investigation were derived from a single crystal of 
aluminium, which was subject to alternating tor- 
sional couples while its surface was exposed to a 
slow stream of tap water.t Here the principal 
cause of failure was selective corrosion-fatigue along 
the sites of previously formed slip bands. The 
resistance of intercrystalline boundaries is now 
being investigated by a similar experiment on an 
aluminium specimen consisting of two large crystals. 

* Vol. xiv, page 71 (1931). 
+ See ENGINEERING, vol. cxxxiii, page 339 (1932). 








} Proc. Roy. Soc., A, vol. cxxxv (1932). 
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The test has been in progress for about three weeks, 
but so far no sign of preferential corrosion along the 
boundary has been detected, each component crystal 
having behaved in a manner generally similar to 
that of the single crystal in the previous experiment. 
With the object of isolating the separate effects of 
corrosion and stress, which operate simultaneously 
in a corrosion-fatigue test, another single crystal of 
aluminium has been merely exposed to running tap 
water for a long period and subsequently tested 
under ordinary fatigue conditions. The results so 
far attained indicate that the separate effects of the 
corrosive agent are insignificant as compared with 
the simultaneous action of corrosion and fatigue. 
The research is being pursued by corrosion-fatigue 
tests on aluminium in the usual state of a finely 
divided aggregate. 

Further work on corrosion-fatigue, comprising 
tests of a representative series of metals used in 
aircraft construction, and trials of various methods 
of protection against corrosion, forms the subject of 
a joint research with the Royal Aircraft Establish- 
ment, Farnborough. Under reversed direct and 
reversed bending stresses, the fatigue limits of 
streamline steel wire, three stainless steels, Duralu- 
min, and magnesium alloy have been determined, 
both in air and with a coating of lanoline grease, to 
prevent atmospheric corrosion. In no case has any 
real difference been detected between the fatigue 
limits developed under the two conditions. Com- 
parative tests, however, on mild steel, annealed 
copper, and annealed brass, have revealed definite 
increases of fatigue resistance when the ordinary 
atmospheric environment is replaced by a vacuum. 
Another section of this research is concerned with 
direct and bending fatigue tests on specimens of 
cold-drawn carbon steel, stainless steel, Duralumin 
and a magnesium alloy containing 2-5 per cent. of 
aluminium, whose surfaces are subject to a con- 
tinuous spray of salt water, and it may be remarked 
that the department is now permanently equipped 
for making special investigations of this character 
on behalf of outside bodies. 

Another aspect of the importance with which 
fatigue problems are nowadays regarded is provided 
by the inquiry into the effect of surface conditions 
on the fatigue resistance of steel, in which, with the 
collaboration of the metallurgy department, good 
progress has been made during the past year. A 
recent account of this work, presented to the Iron 
and Steel Institute,* dealt mainly with the effect of 
surface decarburisation arising during heat treat- 
ment. Experimental results of endurance fatigue 
tests on rotating cantilever specimens have shown 
that when the heat treatment is such as wholly or 
nearly to eliminate surface decarburisation, satis- 
factory fatigue resistance can be obtained without 
subsequent machining or polishing. Confirmation 
of these results has been obtained by tests, in a 
high-speed endurance bend-testing machine, on 
specimens of spring steel in the form of plates 18 in. 
long, at least 1 in. wide, and 0-25 in. thick. In the 
particular case of three different manganese steels, 
specimens of which were covered in the furnace 
with ordinary graphite to prevent surface decarburi- 
sation, the fatigue efficiency, defined as the ratio 
of the experimental endurance-fatigue limit to that 
obtained on completely polished but otherwise 
similar specimens, amounted to 80 per cent. or 
90 per cent., as compared with 40 per cent. to 
65 per cent. for normal furnace treatments. Large 
plate specimens of silico-manganese and chromium- 
vanadium steels have also yielded fatigue efficiencies 
approaching 90 per cent. after heat treatment in a 
salt bath containing about 25 per cent. of sodium 
cyanide. Arising out of the tentative conclusion 
that a completely successful solution of the problem 
of surface effects on springs probably necessitates 
the development of a carburising treatment for 
application to the surfaces of “ as rolled” plates, a 
number of fatigue tests have been carried out on 
specimens so treated at the Laboratory. In two or 
three cases fatigue resistance has been definitely 
improved by the treatment, but consistently good 
results have not yet been achieved. Fatigue tests 
on rotating-beam type specimens of forgings of 
representative automobile steels—medium carbon, 








See ENGINEERING, vol. cxxxii, pages 457 and 795 
vol. cxxxiii, page 141 (1932). 
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3 per cent. nickel, and nickel-chromium—have 
revealed a marked detrimental effect due to the 
forged surfaces. The endurance fatigue limit of 
specimens as forged is only 45 per cent. to 75 per 
cent, of similar specimens from which a surface 
layer of material, about 0-03 in. thick, has been 
removed. It appears that high-tensile alloy-steel 
forgings are little better than mild steel in regard 
to fatigue resistance, unless they are machined and 
polished. In the case of beryllium-copper alloy 
spring-plate material, supplied by the British Non- 
ferrous Metals Research Association, it is interesting 
to note that repeated bend tests of large-plate 
specimens have indicated that any deleterious 
effect of the surface on “ as rolled ”’ plates is small. 

As the concluding item under fatigue research, 
mention may be made of a machine which has 
recently been designed for applying simultaneous 
ranges of torsional and flexural stress. Between 
the extremes of reversed torsion and reversed plane 
bending any desired combination of torsion and 
flexure can be arranged. Preliminary tests now in 
progress have given satisfactory results. 

Hardness and Cupping Tests.—Close attention is 
constantly given, in the engineering department, 
to the invention, improvement, and simplification of 
methods of testing the properties of materials. 
Among such problems now under consideration is 
that of developing a satisfactory hardness test for 
use on metal coatings and thin sections. It has 
been established that fairly satisfactory indications 
are afforded in such cases by scratching the metal 
with diamond pyramids, of 136 deg. vertical angle 
as normally employed for static indentation hard- 
ness tests, lightly loaded with from 10 grammes to 
30 grammes. In the case of these scratches, only 
of the order of 0-0005 in. wide, variations from the 
mean results are greater than in the case of normal 
static hardness tests, but the quantitative agreement 
which has been obtained between the two types of 
test on the same specimen is evidence of the validity 
of the scratch method, and confirms the suggestion 
that scratch tests produced by flow of metal under 
pressure are particular applications of ordinary 
hardness tests. The apparatus devised for scratch 
testing has also been employed to make diamond- 
pyramid indentation tests in which the tool loading is 
only from 30 grammes to 100 grammes. Several mi- 
nute impressions, located in the field of the microscope 
by a scratch, are measured and averaged to give a 
mean result, the necessary magnification being about 
300 diameters. Since the minimum load normally 
used in such tests is about 5,000 grammes, this novel 
and practicable method should have useful applica- 
tions in various branches of engineering and metal- 
lurgy. For some time an investigation has been in 
progress into the minimum permissible dimensions 
of test-pieces for accurate results in the standard 
Brineil hardness test, and experimental results are 
now available for mild steel, hardened and tempered 
spring steels, and soft and hard copper. It has 
been found that if the centre of the impression is 
from two to two and a-half times the diameter of the 
impression from the edge of the test-piece, correct 
values are obtained—a result which appears to be 
independent of the material and confirms existing 
practice. With regard, however, to the minimum 
thickness of the specimen, it appears that, except in 
the case of mild steel, the commonly accepted limit 
of seven times the computed depth of the impression 
is appreciably too small to yield accurate Brinell 
numbers. At the request of the British Standards 
Institution, experiments have been made to ascer- 
tain the effect of small changes in the angle of 
pyramidal diamonds on the resulting hardness 
number, which is defined as the quotient of the 
applied load (kilograms) divided by the pyramidal 
aréa (square millimetres) of the impression. If 
hardness numbers be tabulated against the diagonal 
of the impression for a diamond having the usual 
angle of 136 deg. between opposite pyramidal faces, 
and if, further, it be assumed that the hardness 
number is independent of small changes of angle, 
it can be shown geometrically that the same tables 
are valid for 140-deg. diamonds, which are in fairly 
common use, ‘provided the tabulated values are 
multiplied by 1-0134. It has been established, 
however, that this assumption is not supported by 
experiment. Tests carried out with two indenting 





tools, having angles of 135 deg. 37 min. and 139 deg. 
52 min., respectively, on samples of copper and steel, 
covering a range of diamond pyramid hardness 
numbers from 60 to 800, show that the multiplier 
is not constant, but increases as the hardness 
increases from about 1-01 for copper to over 1-03 
for hard steel. 

The industrial development of construction in 
cold press-work has revealed the need for a criterion 
of the appropriate qualities of sheet metal. Various 
forms of “ cupping ”’ test (among which the Erichsen 
is well known), in which a flat specimen is held 
round the edges and deformed by pressure into a 
cup until fracture occurs, have been developed 
empirically. Whilst giving useful information, none 
of the existing methods can be regarded as wholly 
satisfactory, and the relative merits of various 
cupping tests are being examined by comparison 
with the results of the more orthodox mechanical 
tests and with the behaviour of the material in 
service. Particular attention is being paid to a test 
in which a sheet specimen is deformed by oil 
pressure applied to one side to produce fracture. 
Trials with copper, aluminium and mild and nickel- 
coated steel, show that this type offers advantages 
lacking in other cupping tests and provides a fair 
indication of tensile strength. For use with thick 
sheet metal (up to about } in. in the case of mild steel) 
powerful new apparatus on these lines has been 
designed, in which load-distension diagrams are 
autographically recorded. Other related work is 
directed, on behalf of the Aeronautical Research 
Committee, to the developmeut of an acceptance 
test for sheet metal (mainly Duralumin and stainless 
steel). Hitherto this latter inquiry has been 
pursued by tests on the stability of thin strip material 
under shearing forces in the plane of the strip, 
which tend to distort the lamina into a series of 
parallel waves. A long series of experimental 
results has now been critically examined, with the 
object of determining the true buckling loads from 
measurements of wave depth obtained at loads too 
small to produce permanent deformation, and very 
satisfactory agreement with theory has been 
realised. 

Out of a number of developments in the technique 
of testing, special interest attaches to an investiga- 
tion which has recently been put in train, with the 
object of analysing the stress-strain relationship 
during the brief period (which may be as small as 
0-001 second) occupied by fracture under impact 
test. The precise design and assembly of the 
apparatus are still under consideration, but it may 
be briefly remarked that the proposed method of 
force measurement employs the piezo-electric 
property of quartz crystals in conjunction with a 
cathode-ray oscillograph, whilst strain is also to be 
recorded by electrostatic deflecting plates. In its 
present experimental stage the method is being 
adapted for use in tensile impact tests, involving 
a machine of the swinging-hammer type. 


(To be continued.) 
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Bogenbriicken. By Professor Dr. J. MELAN and Dr.-Ina. 
Tu. Gestescur. Fourth Edition. Berlin: Wilhelm 
Ernst & Sohn. [Price: in paper covers, 40 marks ; 
bound in cloth, 43 marks.] 
Tis book is Vol. XI of the “ Handbuch fir 
Eisenbetonbau ”’ issued under the general editorship 
of Dr. F. Emperger of Vienna, the fourth edition 
of which began to appear in 1927 with Vol. ITI, 
“* Der Baustoff und seine Verarbeitung,” followed 
by Vols. VI and I in 1928 and 1930, respectively ; 
the whole will consist of 14 volumes. In order to 
deal more comprehensively with the subject of 
arched bridges, portions of other volumes of the 
third edition have been utilised in the book now 
under review, which takes the place of Vol. VII of 
that issue. It is divided into two main sections, the 
first dealing with the theory, static calculation and 
experiments on arches, while the second, com- 
prising nearly three-fourths of the whole, is devoted 
to the practical construction of bridges, the latter 
being contributed entirely by Dr. Gesteschi, who is 
also responsible for about half of the first section. 
The theoretical portion has been carefully revised 
and now contains tables to facilitate the calculation 
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of built-in arches, the use of which is illustrated by 
examples. It includes the calculation and design 
of masonry and mass concrete arches, as well as of 
those with reinforcement. Particulars are given 
of the Melan system, mainly employed in Austria 
and North America, with structural reinforcement 
frames which are placed under initial stress by 
being used. for the partial support of the falsework 
and of the bridge during construction, and also of 
Emperger’s method of using cast-iron reinforce- 
ment with special hoop reinforcement to prevent 
cracking of the concrete. In the latter system 
high stresses in the metal are employed, Emperger 
claiming that the factor of safety is not dependent 
upon the load at which the elastic limit of the 
reinforcement is exceeded, but on that at which the 
concrete fails (see ‘ Reinforced Concrete Columns,” 
ENGINEERING, vol. cxxxii, page 515, 1931.) The 
effects of changes of temperature and of the shrinkage 
of concrete in setting are discussed, these being 
dealt with further in the second section of the 
book in connection with the advances which have 
been made in reducing the secondary stresses 
arising from these causes. Very fully worked out 
calculations, with loading and stress diagrams, are 
given for five bridges, four of them built between 
1925 and 1929, these being examples of arches 
without hinges and with two and three hinges. 
The experiments on arches include those on the 
three-hinge 100 ft. span road bridge tested to 
destruction at Diisseldorf in 1908. 

The second portion of the book commences with 
a discussion of the part played by reinforcement 
in bridge construction, and the extent to which 
its use is advantageous, with comparisons of the 
costa of concrete and metal bridges. It then deals 
exhaustively with the various types of bridge design 
and the constructional details, such as abutments 
and hinges, a new feature in the present edition 
being the arrangements for drainage, a matter which 
has received special attention of recent years. In 
dealing with the actual construction, various 
methods of concreting, to minimise the effect of 
shrinkage, are discussed. An important chapter 
treats of the repair, reconstruction and strengthen- 
ing of both concrete and metal bridges by the use 
of reinforced concrete, with numerous illustrations. 
Among the examples of strengthening given is that 
of the cast-iron Holt Fleet Bridge over the Severn 
(see ENGINEERING, vol. cxxvii, page 34, 1929). The 
final chapter, which occupies nearly half of the 
whole book, deals with typical examples of the 
various designs which have been adopted in practice, 
no fewer than 62 bridges being described, with 
many exceptionally clear and instructive illus- 
trations, among them being the bridge recently 
built over the Shannon at Clonlara. Besides 
general particulars of the designs and reinforcement, 
in many cases constructional details, including the 
falsework, are given, with working loads, weights 
and tests of the concrete, strength calculations, 
loading tests and deflections, and also costs. In 
addition, shorter notes are given of many other 
bridges in the appropriate sections, with references 
to the sources of further information. 

The book is of a very comprehensive and thorough 
nature, and should prove of considerable value 
as a work of reference. It is exceptionally well 
written and arranged, while the printing and 
illustrations are of a high order. 


Slide Rule Calculations. By H. O. Coorer. Uxford 
University Press. London: Humphrey Milford. [Price 
7a. 6d, net.) 

1 Manual of the Slide Rule By J. E. Tompson. 
London: Chapman and Hall. [ Price 5e. net.) 

To the majority of technical practitioners the slide 

rule doubtless appears at first sight such a common- 

place of everyday use, and such an obvious develop- 
ment of the invention of logarithms, as to offer 
little scope for either serviceable authorship or 
profitable study. On mature reflection, however, it 
will probably be conceded that many modern forms 
of slide rule, whilst simple enough in principle, are 
too complicated in operation to be mastered without 
effort. The more candid among us may even be 


willing to admit that the reverse side of our own 
middle scale shows suspiciously few signs of wear 
and tear, and that whilst we display a commendable 
adroitness with the sort of calculation which con- 
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fronts us day after day, there are plenty of less 
familiar slide-rule operations which cost us pre- 
liminary thought. It is doubtful, of course, whether 
a high degree of proficiency in every possible slide 
rule manipulation is worth either acquiring or main- 
taining by technicians to whom a table of logarithms 
is as constant a companion as a slide rule. More 
often than not, the intricate, unfamiliar expres- 
sion can be evaluated logarithmically in less time 
than is involved in refreshing the memory as to the 
appropriate slide-rule procedure by reference to a 
manual on the subject. On the other hand, there 
exists a large body of actual and potential slide rule 
users who very properly regard the slide rule as a 
purely mechanical contrivance capable of perfectly 
satisfactory operation by the observance of mech- 
anical rules. With little or no facility in logarithmic 
methods of computation, they undoubtedly have, 
in the slide rule, a rapid and simple means of solving 
problems which would otherwise be beyond their 
capacity. When skill has been acquired, indeed, 
the work is almost automatic, and done with speed. 

Like most desirable accomplishments, however, 
slide-rule proficiency involves practice. This con- 
sideration, which applies to all slide-rule users 
irrespective of mathematical attainments, forms the 
main theme of Mr. H. O. Cooper’s book on slide-rule 
calculations. As an aid to beginners and isolated 
students, the subject is introduced by a brief 
treatise on logarithms and a description of the func- 
tions of the different scales of a standard slide rule. 
The actual manipulation of the instrument is also 
made clear in connection with each type of computa- 
tion as it comes up for discussion. A large propor- 
tion of the text is, however, taken up with some 
500 examples and exercises, more than half of which 
are fully worked out. For the most part these are 
purely numerical, affording the reader an oppor- 
tunity for self-tuition along right lines, but numer- 
ous examples of the solution of trigonometrical and 
engineering formule, and of problems in com- 
mercial arithmetic, are also included to demonstrate 
the range of practical applications suitable for slide- 
rule treatment. 

Mr. J. E. Thompson’s Manual is a rather more 
conventional volume, introduced bya short historical 
account of the development of the slide rule and 
concerned with the theory and operation of the 
instrument in considerable detail. The author has 
had experience in teaching slide-rule methods to 
technical and industrial students, and the descrip- 
tions and explanations given in his book are lucid and 
complete. His object has been to produce a com- 
prehensive volume, and whilst fully cognisant that 
‘* practice makes perfect,” he has left the details of 
practice problems to the discretion of the student. 
The Manual is more than a text-book, however, 
and justifies its title by several pages of conversion 
ratios and typical slide-rule settings arranged, for 
facility of reference, in tabular form. 

These two books cover much the same ground. 
The treatment is mainly relevant to the standard 
Mannheim rule and its “‘ polyphase,” “‘ duplex ” and 
‘log-log *’ modifications, but each author devotes a 
final chapter to special forms—electrical and com- 
mercial slide rules and high accuracy calculators— 
the discussion of which is in the nature of general 
information rather than specific instructions for use. 
In both books, too, directions and rules are given 
for the location of the decimal point in the answers. 
These rules are indispensable when only the most 
rudimentary mathematics is available; but, as 
Mr. Thompson candidly confesses, “ with practice 
it will generally be found that decimal points can 
be located about as quickly and easily and with 
greater appreciation of the significance of the results, 
by simple inspection.” Neither author (possibly out 
of courtesy to the manufacturers with whose blocks 
the books are illustrated), has seen fit either to 
mention the desirability, on the part of a prospective 
slide-rule purchaser, of ascertaining that any parti- 
cular instrument is accurately graduated, or to 
discuss the relative merits of different designs of 
cursor as regards facility and robustness in use. In 
all other respects beginners are admirably catered for. 
and whilst Mr. Thompson’s book may be considered, 
on the whole, better value for money, Mr. Cooper's 
wide range of calculations will benefit all whose 
primary need is for proficiency in manipulation. 
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PROPOSED BRIDGE ACROSS THE 
STORSTROM, DENMARK. 


THE international train connection between Central 
Europe and Scandinavia is at present made by two 
train ferries, the first between Warnemiinde, Germany, 
and Gedser, on the island of Falster, and the second 
between Orehoved, on the same island, and the small 
island of Masned. From Masned, the railway is 
taken over a bridge to Vordingborg in Zealand, and 
thence to Copenhagen. The train ferries result in 
delay and inconvenience to the passengers, and since 
the war, steps have been taken by the Danish and 
German State Railways to minimise the disadvantages 
of the Warnemiinde-Gedser crossing by improving the 
connections and by building new and larger vessels 
for the service. With these vessels, the crossing now 
oceupies approximately two hours. A decision has 
now been reached to effect a further important reduc- 
tion in the time required for the through journey by 
replacing the second ferry, crossing the Storstrém 
by a bridge. The location of the proposed bridge is 
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shown in the accompanying figure, and it will be noticed 
that the scheme also involves the replacement of the 
existing bridge, which crosses the Masnedsund to the 
north, by a new structure. The existing bridge is of 
the bascule type. 

Apart from the train services, there is now a con- 
siderable transfer of motor-vehicles across the Stor- 
strém, and the Bill introduced in the Danish Parliament 
in December last by the Minister of Traffic, embodied 
provision for a combined road and railway bridge. 
The Bill was duly passed, and preliminary arrange- 
ments have now been made for the construction of the 
new bridges under contract by Messrs. Dorman, Long 
and Company, Limited, the foundation and concrete 
work being carried out by a Danish firm. The 
preliminary design for the longer bridge across the 
Storstrém comprises a structure with a clear height of 
26 m., sufficient to allow 98 per cent. of the vessels 
utilising the strait to pass under it. There are three 
central spans of steel, the middle being of 160 m. and 
each of the two outer of 130 m. The remainder 
of the bridge is of reinforced concrete, with spans of 
from 40 m. to 80m. The clearance between the piers 
of the central span is 120 m., and between those of the 
two adjacent spans is 90 m. The bridge, which, with 
a total length of 3,300 m. will be the longest in Europe, 
commences about 100 m. inshore at Masned, and ends 
some 400 m. from the Falster shore, the railway line 
and roadway being continued on an embankment. 
't is proposed that the bridge shall be crossed by a 
single railway track, but provision will be made for 
the addition of a second track later. The proposed 
roadway will be separated from the railway track by a 
concrete wall, and will have a carriageway 5-6 m. wide, 
with a single 2-5 m. footway. The smaller bridge 
over the Masnedsund will be 200 m. long, and will 
have a maximum opening of 25 m. to allow vessels 
to enter Masnedsund harbour. 








Tae Instrrution oF Evecrrical ENGINEERS.—As a 
result of the ballot to fill vacancies which will occur 
on the Council of the Institution of Electrical Engineers 
in September next, the following have been elected : 
President, Professor E. W. Marchant; Vice-President, 
Mr. H. T. Young; Hon. Treasurer, Mr. P. Rosling ; 
Members of Council, Professor J. K. Catterson-Smith, 
Mr. A. P. M. Fleming, C.B.E., and Mr. H. W. H. Richards, 


members ; and Mr. W. S. Burge, associate member. 
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RACING MOTOR BOAT 


CONSTRUCTED BY MESSRS. JOHN I. THORN 








MOTOR BOAT 
‘* MISS ENGLAND III.”’ 


THE RACING 


LorD WAKEFIELD’s racing motor boat Miss England 
III, in which Mr. Kaye Don achieved a new world’s 
record of 119-81 m.p.h. on Loch Lomond on Monday 
last, was constructed at the Hampton launch works of 
Messrs. John I. Thornycroft and Company, Limited, 
Thornycroft House, Smith-square, London, S.W.1. 
The previous record of 111-71 m.p.h., it may be noted, 
was made by Miss America IX, on February 5 last. 
The hull of Miss England IIT is 35 ft. in length, with 
a beam of 9 ft. 6 in., and its construction follows closely 
Messrs. Thornycroft’s customary practice as adopted 
for high-speed craft, in which two skins of mahogany 
are used with oil fabric between them to ensure 
watertightness. The inner skin is diagonal, and the 
outer longitudinal, while a third skin, forming the 
step, is built up into the hull from the bow. 

The form of the hull, which is partly visible in the 
photograph reproduced on this page, showing the 
vessel at speed on Loch Lomond, was designed as the 
result of extensive model experiments, the first series 
of which was carried out in Sir John Thornycroft’s 
private tank at Bembridge, with the assistance of 
Miss Blanche Thornycroft. The preliminary model 
tests were afterwards checked over in the tank at the 
National Physical Laboratory, but in neither case 
was it possible to run the model at a sufficiently high 
speed to enable exact data of the boat’s performance 
at full speed to be obtained directly. The manceuvring 
tests carried out at Hampton to ascertain the turning 
capabilities of the hull at speed were made in a par- 
ticularly interesting manner. The model, fitted with 
a forward rudder, was propelled by means of rockets 
placed aft. The forward rudder was set and held in 
position by a piece of guncotton which was burnt 
through when the model had attained its full speed, 
enabling the rudder to be pulled hard over by means of 
a rubber band. This experiment showed that the 
sudden change in direction did not affect the stability 
of the boat. It will be remembered that Miss England 
II, was unable to turn at high speed, and Lord Wake- 
field stipulated that her successor should be capable 
of doing so, so that she should be able to compete 
more effectively in the British International Trophy 
races to be held at Detroit in September. 

The power plant of Miss England III consists of two 
new Rolls-Royce eugines, exactly similar to those 
fitted in the Schneider Trophy seaplane in which 
Flight-Lieutenant Stainforth last year established a 
world’s air-speed record of 407-5 m.p.h. This engine 
is a modified and improved form of the R-type aero 
engine first evolved for the Schneider Trophy Contest 
of 1929. It has 12 cylinders of 6-in. bore, with © piston 
stroke of 6-6 in., and each engine develops about 2,200 
h.p. at a crankshaft speed of 3,200 r.p.m. The weight 





of each engine, which are, of course, supercharged, is 
only 1,630 lb. The fuel consumption at full Chrottle | 
is at the rate of over 300 gallons per hour for the two | 
engines, and the tank capacity provided is 250 gallons. | 


“MISS ENGLAND III.” 


YCROFT AND COMPANY, ,LIMITED, LONDON. 





sternwards to twin propellers rotating at 7,500 r.p.m. 
The propellers, it may be mentioned, are of high- 
tensile steel, machined from the solid, the steel being 
supplied by Messrs. English Steel Corporation, Limited 
Sheffield, who also supplied the steel for the propeller 
shafts and brackets, rudders and bearings, tiller arms 
and connecting rods, &c., as well as for the crank- 
shafts and some other parts of the engines. The gear- 
boxes and transmission, as well as the engines, are water 
cooled, the water temperature being indicated by dials 
on the dashboard. 

It is understood that the American boat with which 
Mr. Gar Wood will defend the Trophy at Detroit will 
be named Miss America X, and will have a length of 
31 ft. and a beam of 10 ft. She wil! be propelled by 
two Packard, 12-cylinder engines developing about 
3,600 h.p. 


THE ‘*‘ QUADROPOD ”” DROP-VALVE 
MARINE STEAM ENGINE. 


ALTHOUGH the reciprocating steam engine no longer 
occupies the premier position in marine transport, it is 
still the most economical unit for certain types of 
vessel. If, however, its field is not to be further 
invaded by the steam turbine and heavy-oil engine, 
any tendency towards stereotyped design should be 
avoided, and endeavours made to further increase its 
efficiency. For this reason, particular interest will be 
taken in the performance of the new ‘‘ Quadropod ” 
engine, built by the Central Marine Engine Works, 
West Hartlepool, and installed in the 8.8. Kepwickhall, 
an 8,600-ton steamer built by Messrs. William Gray 
and Company, Limited, to the order of Messrs. West 
Hartlepool Steam Navigation Company, Limited. The 
chief differences between this engine and those of the 
ordinary triple or quadruple-expansion types are a 
patented system of steam distribution, and the employ- 
ment of cam-actuated drop valves to each cylinder in 
place of the more usual slide or piston valves. 

The engine is illustrated in Figs. 1 and 2 on page 
106. The four cylinders may conveniently be regarded 
as comprising two units, the first consisting of the 
H.P. and first I.P. cylinders, and the second consisting 
of the second I.P. and the L.P. cylinders. A steam 
receiver is fitted between the two units. The steam 
distribution in these two units is as follows: Steam is 
first admitted to each end of the H.P. cylinder by the 
opening of a drop valve, and after the closing of this 
valve at the point of cut-off, expands until released 
near the end of the stroke by the opening of an exhaust 
valve. This valve is to act also as the inlet 
valve for the first I.P. cylinder, into which the steam 
passes direct from the H.P. cylinder, a receiver being 
unnecessary as the cranks of the H.P. and first 1.P. 
cylinders are placed at 180 deg. to each other. Expan- 
sion is continued with the two cylinders in open com- 
munication until the H.P. exhaust valve closes at a 
Ey which gives the necessary compression in the 

.P. cylinder, thus cutting off the admission of steam 
to the first I.P., after which expansion still proceeds 








The drive from each engine is taken forward to separate | in this cylinder until the steam is released into the 


gear boxes in the bows and thence dewnwards and | 





receiver by the opening of the first I.P. exhaust valve. 








This cycle of operations is repeated in the second I.P. 
and L.P. cylinders forming the second unit, steam 
being taken from the receiver and finally exhausted 
into the condenser. 

The two cranks of each unit are placed at 180 deg. 
to each other, and at 90 deg. to those of the other unit ; 
thus the four cranks of the engine are placed at intervals 
of 90 deg. It will be noted that, with this system of 
distribution, the losses due to steam receivers are 
considerably reduced, as there is only one receiver on 
the engine. A more even turning moment is secured, 
and there is a saving of four drop valves, as compared 
with the normal system of distribution on a quadruple- 
expansion engine. 

Turning now to the constructional details of the 
engine, the four cylinders are ai in line over 
the crankshaft in the order H.P., t I.P., second 
I.P. and L.P., the H.P. cylinder being placed forward. 
The drop valves are all arranged at the backs of the 
cylinders, as shown in Fig. 1, thus allowing the engine 
to be shortened, with a resulting saving in weight and 
space. The bedplate, which is cast in one piece, has 
eight large white-metal lined bearings, and the built-up 
steel crankshaft is made in two pate joined by 
coupling flanges, balance weights being fitted to the 
two end cranks. The eight cast-iron columns are 
rectangular in shape and the circular condenser is 
supported by brackets attached to the back columns. 
Air and bilge pumps are driven by levers in the usual 
manner from the L.P. crosshead. 

The drop valves, which are one of the most interesting 
features of the engine, are 12 in number, and are of the 
double-beat type actuated by cams mounted on rocking 
shafts. The H.P. and first I.P. valves are all driven 
by the same rocking shaft, which is given an oscillating 
motion by a crank and connecting rod attached to 
a push rod driven by link motion gear arranged in 
the usual manner. In the case of the second |.P. and 
L.P. valves, a separate rocking shaft is provided for 
each of the second I.P. lower valves and the L.P. 
exhaust valves, the second I.P. upper valve shaft 
being driven by a second set of link motion gear, and 
transmitting motion to the other rocking shafts by an 
arrangement of rods and cranks. The link motion 
gear can be seen to the right in Fig. 2, and the cams and 
rocking shafts in Fig. 1. A es gees cam is provided 
for each end of each cylinder, the cams being attached 
to the rocking shafts in such a manner that their angular 
positions can be varied independently as required, thus 
making possible separate adjustments to the timing of 
each Sai. In addition, the cut-offs in all of the 
cylinders can be varied simultaneously by linking up 
the valve gear in the usual manner. Each cam roller is 
mounted on a pin secured to a rectangular steel plunger 
block which moves vertically in a housing fitted with 
adjustable brass shoes, and transmits the cam motion 
to the valve spindle, absorbing the side thrust exerted 
by the cam. This plunger block contains a circular 
recess in which is fitted a spring and a sliding case- 
hardened cap which bears on the end of the valve 
spindle. A clearance is maintained between the flange 
of this cap and the top of the plunger block to ensure 
that the valve seats itself. 

The double-beat drop valves are made from a special 
mixture of heat-resisting cast iron, and each is fitted 
in a cage of the same metal which forms the seats for the 
valve. The cage is bolted to the valve chest.of which it 
forms the cover, and together with the valve, spindle, 
and spring can be withdrawn as one unit. It is free to 
expand in the chest, steam being prevented from passing 
from one side of the seat to the other by packing rings 
fitted in grooves in the periphery of the cage. The 
valve spindle, which is of stainless steel, works in a 
cast-iron sleeve securely attached to the cage. The 
bore of the sleeve is of considerable length, and as the 
spindle is ground to a fine fit, glands are ¢liminated. 
A spring in compression is fitted between the cage and 
the cam end of each valve spindle to return the valve 
to its seat. The compression can be adjusted by means 
of a nut working on a screwed portion of the valve 
spindle and acting upon the spring through a spring 
cap, means being provided to keep the spring in align- 
ment. This arrangement obviates the necessity of 
extending the valve spindle through the other cover of 
the valve chest, which is the practice when this spring 
is placed in tension. A capped tappet nut is fitted to the 
end of the valve spindle to allow adjustment to be made 
to the spindle clearance. All of the valves, and also the 
H.P. and first I.P. pistons, are lubricated mechanically, 
the lubricators being conveniently placed on the 
columns in front of the engine. 

The vessel is fitted with three boilers working at a 
pressure of 260 lb. per square inch, and equipped with 
smoke-tube superheaters to give 180 deg. F. of super- 
heat. Howden’s system of forced draught is fitted, to- 
gether with Central Marine Engine Works air preheaters. 
A complete installation of auxiliaries, made by the 
Central Marine Engine Works, is provided, including a 
centrifugal circulating pump, driven by a single-cylinder 
open type engine, a pair of vertical Singlex independent 
feed pumps, exhaust steam feed heater, and high- 
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QUADRUPLE-EXPANSION 


CENTRAL MARINE ENGINE WORKS, ENGINEERS, WEST HARTLEPOOL. 


CONSTRUCTED BY MESSRS. 


pressure surface feed heater, winch condenser, vertical 
duplex general-service pump, vertical duplex ballast 
pump, evaporator, gravitational filter, combined drain 
and scum tank, boiler circulators and boiler steam 
separators. The feed-water system has been carefully 
arranged, the feed water being brought up to a high 
temperature by the two feed heaters before entering 
the boilers. 

The engines were running under steam with the vessel 
moored to the quay at the builders’ works on Monday 
last, and the quietness and smoothness of the valve 
operation was very noticeable. Reports on the steam 
consumption at sea will be awaited with considerable 
interest, but, in the meantime, it may be mentioned that 
tests on the drop valves have shown that the power 
required to operate them is very appreciably less than 
that required for slide or piston valves, so that an 
improved mechanical efficiency is assured. From 

liminary tests, it is anticipated that the engine will 

ve a consumption of about | Ib. of good quality coal 
per indicated horse-power hour, and we imagine that it 
will be generally agreed that both the shipowners and 
engine builders are to be congratulated on their enter- 
prise in making this departure from accepted practice. 


Unrversrry Couitecr, Lonron The following are 
the principal awards which have been made in the 
Faculty - Engineering, University College, London : 
The L. F. Vernon-Harcourt Prize (Civil Engineering) 
has been awarded equally to E. J. K. Chapman and 
A. I. G. 8. Robertson; the Archibald Head Memorial 
Medal and Prize (Mechanical Engineering) to G. E. Sachs; 
the Chadwick Medal and Prize (Municipal Engineering 
and Hygiene), subject to confirmation by the Chadwick 
Trustees, to A. L. G. 8. Robertson; and the Jews Com- 
memoration Scholarship, for the student of one year's 
training most distinguished by general proficiency and 
good conduct, to K. 8. Rao. Diplomas with distinction 
have been awarded to the following : Civil and Municipal 
Engineering, E. J. K. Chapman and A. I. G. 8. Robertson ; 
Mechanical Engineering, G. E. Sachs and C. B. Smith ; 
Electrical Engineering, K. W. Atchley and E. C. Barwick. 
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FIELD BALING MACHINE. 


WE have referred from time to time to the valuable 
demonstrations of agricultural] appliances arranged 
by the Institute for Research in Agricultural Engineer- 
ing, University of Oxford. These demonstrations 
offer an excellent opportunity to British farmers to 
study the operation of the latest machines under 
actual field conditions, and incidentally, as the machines 
are frequently of foreign manufacture, they also enable 
home makers to obtain valuable data on which the 
relative performance of their own products can be 
estimated. The tractor trials held in 1930 at Walling- 
ford, in which the Institution co-operated with the 
Royal Agricultural Society, and the more recent tests 
of combined harvesters and threshers, were particularly 
valuable in the latter direction, while a test which 
should be of considerable interest to farmers, is that 
on the hay and straw combine, which has just been 
conducted by the Institution on the University Farm 
at Cambridge. Essentially, the combine consists of a 


power hay press, or baler, combined with a pick-up | stacked in the ordinary way. 
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| event of jambing, thus preventing damage to the 
mechanism, and that a lever is provided for moving 
the board forward after it is inserted. In the forward 
position, the board is pressed home by a bracket on 
the side of the condenser, thus preventing the top 
| fouling the gate through which the compressed hay 
passes. 
At the demonstration held at Cambridge, the 
machine was drawn by an International Farmall 
tractor, and dealt with a somewhat heavy windrowed 
crop, amounting to from 35 cwt. to 40 cwt. per acre, at 
the rate of about 1 acre per hour. The bales weighed 
from 90 lb. to 95lb. The tractor was operated on low 
gear, giving a speed of about 1-8 m.p.h., and the 
| speed of operation was mainly limited by the rate 

at which the bales could be wired. There was a certain 
tendency for the hay to bind on the forks, and it was 
suggested that this might be avoided by gearing up 
the elevator to a slightly higher speed. We under- 
stand that the best results are obtained when the crop 
is about 3 per cent. to 4 per cent. dryer than when 
It is evident that there 


| 





attachment which delivers the hay or straw direct | are few, if any, farms in the British Isles of such a size 


from the windrow into the compression chamber. 
far as we know, no machines of this type are made 
in this country, and the machine demonstrated was 


manufactured by Messrs. The Ann Arbor Machine | which advantage might well be taken. 


Company, Shelbyville, Illinois, U.S.A, 

The combine, which is illustrated in operation in 
the annexed figure, is not fitted with a separate engine, 
but is driven by the take-off from the tractor. The 
driving shaft, which can be seen in the figure, drives 
the flywheel shaft on the combine through enclosed 
gearing, and from this shaft the drive is taken by 
open gearing to two large spur wheels mounted side 
by side on separate shafts, and connected by a pin 
which forms the crank-pin for the ram motion. 
A bracket on the connecting-rod is linked to the over- 
head arm visible in the figure, the end of the arm 
remote from the flywheel carrying the packer, or 
condenser, as it is usually called. The hay or straw 
is picked up from the windrow by forks on a rotating 
drum, which deliver it on to an elevator. At the top 
of the elevator a second forked drum throws it on to 
& conveyor, which, in turn, delivers it to the com- 
pression chamber. At this point, it is pressed down 
by the condenser, and is finally compressed by the ram 
and delivered through a gate to the bale table at 
the rear of the machine. The compressed hay is 
Separated into bales of the required length by inserting | 
boards at the required intervals, the clutch being 
momentarily thrown out while the boards are dropped 
into the slot provided. The boards are provided with 
grooves on each side, and as the bales pass along the 
table, two wires are inserted through these grooves 
and their ends twisted together. The wired bale 
finally reaches the end of the table and falls to the 
ground. The machine is provided with means for 
altering the height of the pick-up, regulated by the 
handwheel to be seen behind the tractor driver; and 
other features which may be mentioned are that the 
packer arm is articulated, the two parts being held 
in line by strong springs, which are compressed in the 








So | as to justify the owners in purchasing a machine of 


this type for their own exclusive use, but the contract 
system or co-operative ownership offer alternatives of 
It is proposed 
to test the machine on straw at a later date. 








FERROUS AND NON-FERROUS 
METALS IN THE FOUNDRY.* 
By W. Rosennarn, D.Sc., F.R.S. 

Ir is probably because the industry is in the hands 
of different firms and is carried out in some cases 
in different districts that a line of demarcation has 
grown up between ferrous and non-ferrous metallurgy. 
Whilst I do not fail to recognise the differences which 
exist between the two branches, I have long felt that 
the distinction as it stands to-day is arbitrary, and not 
only unjustified, but unwise. If we confine our attention 
to the foundry alone, we must realise that the object 
both of the ferrous and the non-ferrous worker is to 
produce a sound, strong casting of the desired shape 
by filling a mould with molten metal. In that one 
sentence so many points of similarity between the work 
of the ferrous and non-ferrous foundry have been 
summarised that it is scarcely necessary to insist 
further upon the point. In the present paper I 
propose to consider the similarities and dissimilarities 
between the behaviour of ferrous and non-ferrous 
metals in the foundry, although I cannot hope to make 
my treatment of the subject by any means exhaustive. 

The purpose of the comparison which I propose to 
outline here, however, goes much further than the 
desire to break down an artificial barrier between 
“ferrous” and “non-ferrous.” My experience of 
foundries of both types has led me to form the opinion 
that each has much to learn from the other, for although 


+ Paper ‘read at the 29th Annual Convention of the 
Institute of British Foundrymen, Newcastle-upon-Tyne, 
on Thursday, June 9, 1932. Abridged. 


there are many features peculiar to any. particular 
type of metal or alloy, there are others which relate 
essentially to the handling of liquid metal, which apply 
equally to. the majority of alloys. It is surprising, 
therefore, to find that in practice there is at present 
very little interchange of knowledge and experience 
between the ferrous and non-ferrous branches of the 
industry, so that there appears to be much room for the 
worker in each field to learn from the other, not only 
how things may be done well, but also how they should 
not be done, 

Perhaps it will be as well at the outset to analyse the 
differences between ferrous and non-ferrous metals, 
in order that we may better appreciate those problems 
which are common to both. 

Probably the most important difference, at all 
events, between cast iron and the non-ferrous metals, 
is the relatively low price of the former. At first 
sight this would appear to be purely a commercial 
question, but on examination it proves to be a very 
important factor. To take one point only, metal 
losses in the non-ferrous industries are a matter of 
serious importance, and the methods of melting par- 
ticularly are rightly designed to minimise such losses. 
On the contrary, in the case of cast iron, the cost of 
melting both in regard to fuel, capital cost of furnace, 
labour and other charges becomes a much more serious 
item in relation to the cost of the finished casting. 
The consequence has been that in the majority of cases 
the cheapest and simplest type of melting furnace has 
been employed for cast iron, with comparatively little 
regard for metal losses, and, I fear, in some instances, 
no very great regard for the quality of the resulting 
product. 

I am quite aware that perfectly satisfactory cast iron 
of high quality can be made cheaply and well in a 
properly designed and operated cupola furnace and, 
in fact, I understand that in America the use of a 
furnace of that type for brass melting on a large scale 
has been attempted. On the other hand, the electric 
furnace of the cored-induction type has made great 
progress in the brass industry, and may be destined 
ultimately to replace all fuel-fired furnaces for that 
purpose. For cast iron, on the other hand, although 
an electric-arc furnace has been used in a few foundries 
and the use of the high-frequency induction furnace is 
now being suggested tentatively, the melting costs jn 
these furnaces, as compared with a cupola, are so high 
and are so important a factor in the price of the finished 
product, that it seems very doubtful whether electric 
melting can make the same headway in the cast-iron 
industry as it is doing in connection with the non-ferrous 
metals. 

The Case of Steel.—If, under the heading of ferrous 
metals, we include, as we must, steel, we meet with a 
very different picture. Here, the value of the product 
is higher and the attainment of satisfactory quality 
both more important and much more difficult. It is 
not too much to say that at the present day the pro- 
duction of thoroughly sound steel castings of all 
desired sizes and shapes is an art which is neither widely 
known nor practised, although the fine achievements of 
some steel foundries demonstrate that it is commercially 
possible. The fact that steel requires a temperature 
so much higher than that needed for the melting and 
casting of cast-iron and of the great majority of non- 
ferrous metals, not only adds to the difficulties of the 
founder, but requires melting furnaces of a high order 
of efficiency. Here, again, the electric furnace, in the 
first place, the arc furnace, and more recently, the 
high-frequency induction furnace, have made great 
progress, and at least an appreciable proportion of the 
world’s output of steel castings is electrically melted. 
The differences in the temperature of the molten 
metal which is poured into the mould bring with them 
corresponding differences in the moulds themselves, 
whilst there is also another factor which differentiates 
steel in particular and also iron from the majority of 
non-ferrous metals, and that is the susceptibility of the 
former to chilling effects. It is probably not too much 
to say that, in the great majority of non-ferrous metals, 
the more rapidly the casting can be cooled the better 
the result, provided that cracking or warping do not 
occur. This probably also applies to castings of very 
mild steel, but it does not apply to a great many varieties 
of cast iron and to some of the harder grades of steel. 
Where the metal becomes hardened by chilling, either 
from the liquid state or by subsequent rapid cooling, 
a limitation is put upon the use of metal and more 
especially of water-cooled moulds. Some cast-iron 
castings are none the less made in “ permanent” 
moulds, but I believe that in the majority of such cases 
the iron mould is coated with a thick dressing of a 
relatively poor conductor of heat. 

In the majority of non-ferrous metals no such thermal 
insulation is necessary, and the use of chill moulds is 
only limited by the fact that for the more complicated 
shapes they are difficult and expensive to produce and 
are apt, in certain cases, to require comparatively 





complicated mechanism to allow of the ready removal 











108 


ENGINEERING. 





[JULY 22, 1932. 








of the casting, and to give it freedom to contract during 
cooling without stress or rupture. The use of metallic 
moulds, however, is subject to yet another limitation, 
especially where metals of high melting point are 
concerned, more especially if they are capable in the 
liquid state of dissolving or reducing the oxide coatings 
which normally protect the surfaces of metal moulds. 
A stream of very hot metal impinging upon the wall 
of a metallic mould is apt, first to cut away the dressi 
which has been applied, then to remove the nat 
oxide skin and to attack the metal of the mould itself, 
with the result that both mould and casting are dam- 
aged. Where molten steel has to be handled, this is a 
very serious difficulty and has contributed largely to 
the fact that chill moulds are rarely employed in the 
steel foundry. The phenomenon, however, is not 
peculiar to steel, but may be encountered with many 
of the higher melting alloys of copper and of nickel. 

If we turn from the rather special case of the metallic 
mould to the very general one of the sand or refractory 
mould, we find that there is little difference in principle 
between the moulds and moulding materials used for 
cast iron and most non-ferrous metals, but that steel 
presents very special difficulties owing to the high tem- 
perature of the molten metal. Many of the moulding 
sands, which are successfully employed for cast iron or 
for non-ferrous work, are useless for steel because they 
are not sufficiently refractory. If fusion or softening 
takes place, the mould itself may be destroyed or at 
least quantities of the surface sand become firmly 
attached to or even slightly embedded in the steel itself, 
leading to a highly unsatisfactory state of the casting, 
with which steel founders are unpleasantly familiar. 
Moulding sands for steel, therefore, present problems 
which do not appear where metals of lower melting 
point are employed. 

In addition to the broad difference which I have 
outlined above, there are a number of others applicable 
to individual materials, rather than to the ferrous and 
non-ferrous metals as a whole. For instance, some 
metals fill their moulds much more rapidly and easily 
than others, and that is in some cases ascribable to 
the fact that the metal undergoes an expansion at some 
stage, either during solidification or subsequent cooling, 
while, on the contrary, other metals contract seriously 
and continuously. The influence of gas, present in the 
molten metal and liable to separate from it during 
freezing, is very important in this connection, and may 
in fact not ay mask, but competely outweigh, any 

hysical changes which the metal itself undergoes. 
lere there is probably no fundamental difference 
between iron and the non-ferrous metals, but, up till the 
present, the function of gases in cast iron does not 
appear to have received the same amount of attention 
as has been given to it in recent years by non-ferrous 
metallurgists. 

Sands for Moulding.—If we take in order the various 
processes involved in the production of a casting, we 
shall see, from point to point, both the similarities and 
differences between ferrous and non-ferrous materials. 
Some reference has already been made to the question 
of moulds, but rather from the point of view of emphasis- 
ing the differences between the two types of practice. 
On the other hand, it must be recognised that the 
moulds used for iron, and even for steel, have, on the 
whole, more points of resemblance with those of the 
non-ferrous foundry, than they have points of difference. 
It is true that sands ordinarily used for making either 
green-sand or dry-sand moulds for iron and for non- 
ferrous purposes are different, and it would be interest- 
ing to discover the precise basis upon which these 
differences have arisen. I should not be surprised to 
find that the origin of varying practice lies largely in 
geographical conditions. Foundries naturally employ 
a sand which is conveniently situated, and although 
methods of studying and testing moulding sands have 
been developed, and are gradually coming into wider 
use, there can be no doubt that, in a great many 
instances, the particular sand employed is a matter of 
traditional practice, rather than of any rational choice. 

Experiments which I have had the opportunity of 
observing, have shown that there is often very little 
difference between moulding sands derived from widely- 
different sources and respectively recommended for 
iron and for non-ferrous metals. Requirements of 
sufficient bonding power and of adequate permeability 
to gas are common to both, and the temperatures to 
which the sand is exposed do not differ so widely as 
to affect the choice of the material to any great extent. 
There is, however, one feature which differentiates 
much of the practice of cast-iron moulding from that 
of the non-ferrous foundry. This isthe use of a 
proportion of coal dust in certain portions of the mould- 
ing sand of the iron foundry. This is not usual for 
non-ferrous castings, and I doubt whether it would 
lead to success. On the contrary, I have seen iron cast- 
ings successfully made in moulding sand entirely free 
from this ingredient. We have here an interesting 
point of difference, which it should be worth while to 
investigate, in order to ascertain whether it rests upon 








a sound foundation or is purely traditional. It might, 


at first sight, be supposed that since cast iron already 
contains a considerable proportion of carbon, the 
presence of carbon in the moulding material may be 
desirable, or at all events harmless. I have heard it 
suggested that the presence of the carbon in the mould- 
ing sand tends to lessen surface oxidation and decarbu- 
risation of the castings, while others claim that a com- 
bustible ingredient serves to increase the permeability 
or porosity of the mould. 

“* Flaming’ the Mould Dressings.—These considera- 
tions lead naturally to the subject of mould dressings 
and core binders. With regard to mould dressings, it 
is, I believe, widely thought that a so-called “‘ flaming ” 
dressing, which is supposed to fill a mould with reducing 
gas, is advantageous, both for iron and non-ferrous 
metals. There can be no doubt that it is highly desir- 
able to protect the stream of molten metal, whether 
ferrous or non-ferrous, from oxidation during the filling 
of the mould. Especially where the filling process is 
slow and the metal enters in a comparatively thin 
stream, such surface oxidation may become seriously 
injurious. In the case of steel, it is well known that the 
oxides formed upon the surface during pouring, react 
with manganese and silicon present in the metal, to 
prodace non-metallic inclusions which have no time 
to rise through the liquid steel in the mould, and are 
present in the finished material. Their presence in 
steel, whether cast or wrought, is highly undesirable. 
If it were possible to protect the molten steel throughout 
the whole of its passage from furnace to mould against 
contact with atmospheric oxygen, a very decided advan- 
tage would be gained, and the same applies, although 
perhaps to a lesser degree, to cast iron and to the non- 
ferrous metals. The difficulty arises, however, of 
carrying out such protection effectively. 

In some foundries devices have been tried of causing 
a stream of molten metal to flow through a tube instead 
of an open channel or nozzle, and to pass through this 
tube above the molten metal a current of inert or reduc- 
ing gas. Unfortunately, this entails cumbersome 
appliances and is not readily applicable to the feeding 
of the mould from a ladle or crucible. The use of a 
“ flaming "’ dressing is believed to furnish some protec- 
tion, but I venture to doubt its efficiency. In the first 
place the “ flaming " dressing may influence the com- 
position of the gases present in the mould when the 
metal enters it, but it can scarcely protect the stream 
of metal before it enters the mould. Not only this, but 
the atmosphere produced by a “ flaming” dressing is 
not necessarily of an adequately protective nature. 
It is a curious feature that metals still take up oxygen 
from an atmosphere containing only asmall percentage of 
that gas or even of water vapour, in spite of the presence 
of considerably larger quantities of such gases as carbon 
monoxide or hydrocarbons. Further, the presence of 
de-oxidising gases prevents the formation of scale or 
oxide scum on the surface of the metal; yet this scale 
or scum acts as a definitely retarding agent upon further 
oxidation, and when its formation is prevented, any 
oxygen which is present in the atmosphere, is free to 
attack the metal with the resulting solution of the 
oxide in the liquid. 

It is, therefore, a matter of doubt whether a really oxi- 
dising atmosphere, such as air, may not be better from 
the view point of the total oxygen content of the result- 
ing casting, than an atmosphere rendered partially 
reducing by a “ flaming” dressing. In regard to the 
decarburisation of steel in re-heating or annealing fur- 
naces, it has clearly been shown that, unless an atmos- 
phere can be kept entirely free from oxygen and water 
vapour, there is less decarburisation when the surface 
is allowed to scale in an atmosphere of air, than when 
it is kept comparatively clean in a “ reducing” 
atmosphere. 

Quite apart, however, from this question of oxidation, 
the presence of a “ flaming’ dressing in a mould 
appears to me to have certain disadvantages. These 
arise from the fact that the dressing is not immediately 
decomposed when the molten metal comes in contact 
with it. The result is that the decomposition of the 
dressing under the action of heat continues well below 
the surface of the metal in the mould, with the result 
that the gases given off have to find their way upwards, 
either through the liquid metal or through the pores 
or vents of the mould itself. Im many cases this is 
satisfactorily accomplished, but where there are 
inequalities of shape there is sometimes a tendency for 
gas bubbles to be trapped and to give rise to unsound- 
ness. In the case of chill moulds, where there is no 
escape for gases except through the metal itself, and 
where solidification near the surface of the mould 
commences very soon, the risk of trapping gases 
derived from mould dressings of this type is very 
considerable. These matters, however, certainly require 
much further study, both in the foundry and by care- 
fully-designed experiments in suitably-equipped labora- 
tories. The only reason for insisting upon them here 
is to show that they constitute a problem common to 
ferrous and non-ferrous foundry practice. 








Core Binders.—The question of core binders is, to 
some extent, of a similar nature. For many non- 
ferrous castings cores are made of baked loamy sand, 
whereas for iron, it is more general to employ cores of 
a non-bonding sand held together by an organic binder 
which decomposes as soon as the core is heated suffici- 
ently by contact with the molten metal in the mould. 
A core which disintegrates spontaneously within the 
casting, as soon as the latter has begun to set, is un- 
doubtedly advantageous, and the more so the greater 
the contraction of the casting during cooling. An 
unyielding core is very liable to cause cracking of the 
casting under contraction, and many devices have been 
employed to afford an easy means of yielding in the 
core. It is a curious anomaly, however, that in the 
practice of the non-ferrous foundry, where metals are 
handled which generally show a much greater contrac- 
tion than cast-iron, baked loam cores of a relatively 
unyielding character are frequently employed, as com- 

with the disintegrating cores customary in iron- 
ounding. This appears to be a point where exchange 
of knowledge and experience between the foundrymen 
engaged in the different branches would be highly ad- 
vantageous to both. 

Running Desiderata.—In some materials it is essen- 
tial to secure as steady a stream in filling the mould 
as can possibly be arranged, since every surge and 
ripple is apt to leave marks of greater or lesser depth 
upon the surface. An outstanding example of the 
advantages of filling a mould as steadily and smoothly 
as possible is furnished by the well-known Durville 
process for casting alloys of copper containing certain 
proportions of aluminium, which give somewhat 
unsatisfactory billets if cast into ingot moulds in the 
ordinary manner, but yield the smoothest possible 
surface when the metal is slowly tilted into the mould 
by the Durville apparatus. Yet with brass not con- 
taining aluminium, the Durville method is by no 
means satisfactory. Such questions as the advisability 
of pouring the metal over the lip of a ladle or of allowing 
it to run through a plug-hole in the bottom of the 
ladle, raise somewhat similar, although different, 
problems. 

The manner in which the metal is brought to the 
mould and poured into it must naturally affect the 
design of gates and risers, while the question of gas 
content and the evolution of gases from the solidifying 
metal introduces another factor. To some extent, no 
doubt, existing practice, having been arrived at by a 
slow process of trial and error, takes into account these 
difficulties. Our knowledge of these things. however, 
has advanced so much in recent years that the time 
has come when the various factors determining the 
production of a successful casting can be more fully 
analysed, and improvements upon existing methods 
developed. It is, in fact, only when we begin to 
understand why we do things in the foundry that we 
shall really do them better and more successfully than 
we have done in the past. 

Permanent Moulds.—The use of permanent moulds 
for both ferrous and non-ferrous castings has already 
been mentioned, but the processes of die casting have 
also to be considered in their relation to both types of 
material. In non-ferrous alloys, die casting proper, 
that is to say, casting in “‘ permanent” moulds under 
pressure, has developed in recent years to a great 
extent, and remarkably good products are obtainable 
by these methods, which in many cases have opened 
up new uses for various alloys. Hitherto, pressure die 
casting has been mainly applied to metals of relatively 
low melting-point, although brass and bronze have in 
recent years been brought into its scope. The possi- 
bility of utilising the process for the casting of ferrous 
materials, both cast-iron and steel, is probably worthy 
of consideration in the near future. I believe that some 
attempts in that direction have already been made, but 
there are obviously serious difficulties to be overcome, 
owing mainly to the high temperature of the molten 
metal, especially in the case of steel, and to the severe 
chilling effect which would be experienced with cast- 
iron. We have seen in recent years, however, such 
marked progress, in technique, by which difficulties at 
least as formidable as these have been overcome, that 
I should be surprised if the problem of die-casting 
ferrous materials should prove an exception. 

Possibly the development of the relatively new and 
hard metals consisting mainly of carbides may render 
possible the production of dies which will withstand 
even molten steel. The containers and other appliances 
required for injecting the molten metal under pressure 
also present serious problems, and there is also the 
difficulty of keeping the molten metal sufficiently hot 
up to the moment when it enters the actual die. Here, 
however, modern electrical methods, thanks to their 
great flexibility and adaptability, may help to find a 
satisfactory solution. Although I mention this matter 
very briefly, it leads to another consideration which is 
of general importance, both to the ferrous and to the 
non-ferrous founder. This is the question of the selec- 
tion of the right material for any particular purpose 
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and the competition which exists between different 
types of material. There are comparatively few appli- 
cations at the present time where cast-iron and non- 
ferrous castings stand in direct competition; where 
they do, the result is probably in the end beneficial to 
both, since it is only by closer adaptation, both of the 
properties of the finished material and of the methods 
of production, to specific requirements, that success in 
competition of this kind can be achieved. These are 
things that make for general progress in both branches 
of the industry. 

Corrosion of Cast Alloys—A great factor in this 
connection lies in the increasing attention which is 
being given at the present time to the whole problem 
of corrosion. In the past, it has been customary to 
employ the more expensive non-ferrous materials, 
either because of appearance, facility of working, or 
special physical properties, or because greater resist- 
ance to corrosion was required than was supposed to 
be obtainable with cast-iron. The corrosion problem, 
however, is becoming increasingly important in the 
eyes of the users of metals, and both branches of the 
industry are called upon to undertake developments 
which will meet this somewhat changed viewpoint. 
Here, again, there is some rivalry between the ferrous 
and the non-ferrous branches as, for example, between 
such things as domestic fittings cast in rust-resisting 
steel or those in brass or bronze, with or without the 
protection of chromium plating. From the immediate 
point of view of this paper, however, the important 
point is that requirements of the kind just referred to, 
will unavoidably impose upon the founder difficulties 
of a nature which he could hitherto avoid to a large 
extent. The tendency to use an alloy or an iron of 
a particular character on the ground that it is easy to 
cast is familiar to all who are connected with the 
founding industry. The more stringent requirements 
in regard to chemical and physical properties which 
already exist to-day, and which are certain to be insisted 
upon to an increasing extent in the future, must restrict 
such a choice, and thereby increase the technical 
difficulties which both ferrous and non-ferrous foundry- 
men have to overcome. This consideration strengthens 
the argument which lies at the root of the present 
paper, that collaboration of those working in all 
branches of the founding industry is highly necessary, 
if they are to hold their own. 

Competition from Forged Material.—This point is 
further emphasised by the competition which exists 
to-day between castings and parts manufactured from 
wrought materials, whether ferrous or non-ferrous. 
The competition between certain types of large castings 
and equivalent structures built up by welding from 
rolled steel, is familiar to the industry. In other 
directions there is a similar competition between 
stampings and pressings made from sheet material and 
castings, more especially die castings. The matter 
affects practically every branch of the founding in- 
dustry, a striking example being the use in certain 
instances of cast-steel crankshafts for large engines in 
place of the forged shafts which are customary. The 
fact that such a use is possible serves to show that if 
the resources of the foundry are fully exploited by the 
application of scientific metallurgical methods, com- 
bined with the best practical experience, there are fields 
open to the products which, at the present time, are 
scarcely touched. There is as yet a much higher 
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degree of confidence, where highly-stressed parts are 
concerned, in wrought material, but there is little or no 
inherent reason why a thoroughly sound and properly 
heat-treated casting should not attain physical proper- 
ties quite comparable with those of wrought material. 
It would, however, be necessary to improve the uni- 
formity and complete soundness of castings, and above 
all, their continued reliability, far beyond the level yet 
attained in most commercial foundries, before the 
entire confidence of the engineer could be won. This 
may be a distant ideal, but it is one towards which both 
the ferrous and the non-ferrous founder should en- 
deavour to work, and they will progress the better if 
they work together. 

Inspection of Castings.—When the casting has been 
taken from the mould, it has yet to undergo further 
| Processes and operations, which, again, in their essence 
are entirely similar, whatever the material of the 
casting. Apart from cleaning and fettling, the most 
important are inspection and testing. In regard to 
inspection, there is no appreciable difference, either in 
the methods available or the purposes to be served, 
as between ferrous and non-ferrous castings. Where 
the parts in question have to meet stringent specifica- 
tions, or where they are to be subjected to expensive 
| machining processes, the most careful and exhaustive 
|inspection is desirable, as much from the point of 
view of the foundry as from that of the purchaser. 
To have castings returned, after they have been passed 
by an insufficiently searching inspection, because, on 
machining, they have proved seriously defective, is 
almost as bad for the foundry as it is for the user who 
has wasted money on the earlier stages of machining. 
Unfortunately, it is not always possible to detect cavi- 
ties or other defects if these happen to be hidden by 
the skin of the casting, but there are many modern 
methods by which such defects can be traced. Some 
of these, such as examination by X-rays, are probably 
too expensive and elaborate to be used for routine 
purposes. They have been used very effectively, 
however, as a means of ascertaining whether the 
method of making a casting, which has been adopted 
in a given case, is satisfactory. For this purpose it is 
only necessary to take a few samples from a batch of 
castings and to examine them thoroughly by means of 
X-rays. The occurrence of particular types of defects 
can usually be recognised quite readily, and they can 
then be eliminated by modification of the methods of 
pouring, gating, feeding, &c. There are probably 
many foundries where the installation of an X-ray 
outfit, sufficiently powerful for this purpose, would be 
difficult both on grounds of expense and of the skilled 
technique required for its use. This would seem to be 
| one example where co-operative effort is desirable, and 
the existing Research Associations, which respectively 
cover the ferrous and the non-ferrous field, should 
provide the necessary facilities. Possibly one outfit 
for both branches of the founding industry would be 
sufficient for some time. 

The subject of the sampling and testing of castings 
is a very large and important one, but I have dealt 
with it recently elsewhere, and do not propose to go 
into details here. It is a matter which, moreover, 
concerns the user perhaps even more than the foundry- 
man and is, therefore, best discussed where the maker 
and the user, as well as the expert in testing methods, 
meet on common ground, as they did, for example, 
at the recent discussion of this subject at the Institute 
of Metals in London. 








There are, of course, factors which apply equally to 
ferrous and non-ferrous materials, and it is, therefore, 
all the more surprising to find that there are appreciable 
differences in testing practice between the two branches 
of the industry, differences not essentially due to the 
varying physical properties of the materials. It is 
surprising, on consideration, to find, for instance, that 
whereas the transverse bending test is familiar and 
regularly used throughout the ironfounding industry, 
it is practically unknown in non-ferrous practice at the 
present time. Where highly-ductile materials are 
concerned this is, of course, natural, since the bending 
test does not lend itself to materials of that type. 
There are, however, many non-ferrous casting alloys, 
particularly certain of the light alloys of aluminium, 
in which the degree of ductility is not very much 
greater than that of grey cast-iron, and yet the attempt 
is made to measure their ductility in terms of elongation 
in a tensile test. The objection has been raised that 
the greater elasticity (lower elastic modulus) of the 
light alloys would interfere with the bending test, 
because of the relatively larger amount of elastic 
deflection. It is, however, not at all difficult to 
calculate the amount of elastic deflection which a beam 
of given span and dimensions will give under a known 
load, and this can easily be tabulated and deducted 
from any measured deflections taken in a test. 

In the somewhat general discussion on ferrous and 
non-ferrous metals in the foundry which has been 
given above, I have endeavoured rather sketchily, 
perhaps, to trace the points of difference and similarity 
between the two groups of metals, with a view to 
stimulating interest in each branch of the industry in 
the work of the other, from which I am convinced that 
each has much to learn. But, above all, I have en- 
deavoured to show that from the technical point of 
view the requirements of both branches of the industry 
are so closely allied that they should be pursued 
together. In this country, although the Institute of 
British Foundrymen covers both branches of the 
industry, some of our other very important organisa- 
tions do not. There is in the first place the separa- 
tion between the Institute of Metals and the Iron 
and Steel Institute, and there are also the separate 
organisations of the Cast Iron Research Association 
and the Non-Ferrous Metals Research Association. 
I do not wish to suggest that these various organisa- 
tions should be immediately amalgamated, but there 
is undoubtedly a large amount of common ground 
upon which duplication of effort could and should be 
avoided, and I hope that perhaps my brief review of 
this aspect of the subject may do something to help 
developments in that direction. 








OIL PUMP FOR CENTRAL 
LUBRICATION. 


A CHARACTERISTIC of modern machinery of many kinds 
is the growing use made of high-pressure methods of 
lubrication, in which the oil is distributed to the several 
parts by means of pipes from a central apparatus, as 
opposed to scattered shy | oil-cups. A simple 
mechanically-operated pump for this pressure distri- 
bution has recently been introduced by Messrs. Tecale- 
mit, Limited, Great West-road, Brentford. It is 
known as the “ Brentford” mechanical lubricator, 
and its internal construction is shown in Fig. 1 on 
this page, while Fig. 2 shows its external appearance. 

The working parts of the lubricator are contained 
in the oil reservoir and are therefore continually 
lubricated. The reservoir is a plain rectangular box 
made in halves bolted together with a vertical joint, 
one half containing the mechanism and the other 
acting as both a cover and a reservoir. This latter 
half is provided with a gauge glass to indicate the oil 
level, a drain plug and a filling hole. The other is 
provided with the pipe connections and the shaft 
actuating the pumps. The interior can therefore be 
opened up without disturbing the pipe connections. 
The number of pumps varies with the duty required. 
As at present manufactured there are twelve different 
sizes of lubricator, ranging from one having one pumping 
unit and a capacity of three pints to one with eight 
pumps and holding six pints. The example shown in 
Fig. 2 has four pumps, i.e., two at each side. 

Each of these pumps consists of a simple plunger 
reciprocated by what is virtually a bell-crank lever 
actuated by a rotating eccentric. As the inlet is 
flooded, no suction valve is required, but there is a non- 
return delivery valve in the connection for the outlet 
pipe. The inlet openings are above the bottom of the 
eccentric, so that even if the oil level were allowed to 
fall so low that the pumps ceased to function, the 
eccentric would still be lubricated. The pump plunger 
is connected by a ball joint to an extension screwed 
through the crosshead in which the lever works and 
continued into a socket which can be turned from the 
top of the lubricator by a knurled knob. The socket 
is slotted and the rod has projecting wings engaging 
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in the slot so that it can be turned while still recipro- 
cating and thus altered as regards its vertical position 
in the crosshead. As the amount by which the plunger 
enters the cylinder is determined by the vertical 
position of the adjusting rod, it will be clear that if 
the latter is screwed far enough down the lever can 
oscillate without withdrawing the plunger at all and 
no delivery will take place, whilst by screwing it farther 
up the full stroke is obtainable. By this means the 
delivery of each pump can be regulated from nil to 
25 c.c., or 425 drops (minims) per minute when the 
shaft is rotated at its recommended speed of 250 r.p.m. 
This maximum delivery amounts, using the more 
customary unit, to one third of a gallon per hour. The 
pressure developed is about 3,000 Ib. per square inch, 
and this can be obtained in an eight-pump lubricator 
by a belt }-in. wide. If a belt drive is not available, 
a ratchet device driven from a reciprocating source 
can be adopted. The shaft can be rotated in either 
direction. 

Although two pumps only appear in Fig. 1, it 
will be understood that other pairs, or single pumps, 
may be arranged in line behind them according to the 
size of lubricator, and, as already stated, all the pumps 
are grouped together in one half of the reservoir. 
This is separated from the covering half by a phosphor- 
bronze gauze filter of 100 mesh sealed in the joint 
between the halves. As all the oil introduced into the 
reservoir must pass this to reach the pumps, there 
is no danger of any grit, &c., entering the working parts. 








NOTES ON NEW BOOKS. 


TRANSITION curves on highways are a recent deve- 
lopment, but the absence of an appropriate super- 
elevation at curves leads to motorists cutting corners 
to ease their transit, often with consequent danger 
to other road-users. In the Hlements of Curve Design, 
published by Messrs. E. and F. N. Spon, Limited, at 
8s. 6d. net, Professor F. G. Royal-Dawson, M.Inst.C.E., 
devotes particular attention to this question of high- 
way transition curves, a subject which formed the basis 
of some of his courses of lectures at the Royal School of 
Engineering, Cairo. Whilst dealing adequately with 
the more familiar types of transition curve, the author 
emphasises the special advantages of the lemniscate 
for roadwork. All railway transition curves are 
practically identical, whether nominally spirals, cubic 
parabolas or anything else, since the total deflection is 
never large. The cubic parabola is, however, quite 
unsuited for highways, since its radius of curvature 
reaches its minimum at quite a small deflection angle. 
The lemniscate, on the other hand, has some very 
useful properties, amongst which may be mentioned 
the characteristic that the product pR is constant, 
where p denotes the length of radius vector up to 
any point and R the radius of curvature at the same 
point. The angle which the radius vector makes with 
the tangent at the origin again, is exactly one-third 
of the total angle of deflection. The author fixes the 
length of transition curves on a rational basis, adopting 
Mr. Shortt’s axiom that accelerations should not 
exceed 1 ft. per second. In road work, the transition 
forms such a large proportion of the total curvature 
that in many cases the author states the curve may, 
with advantage, be made transitional throughout. 
The super elevation required in roadways and racing 
tracks is fixed by the danger of slip, not of capsize. A 
coefficient of friction equal to 0-25 is, the author states, 
a fair average for good roads. In a chapter on road 
improvements he advocates the re-alignment of S bends 
by introducing transition curves. He is a strong 
advocate of the central circus at cross roads. A special 
chapter is devoted to the subject of racing tracks. 
The same publisher has issued, at the price of 6d. net, 


a small pamphlet, also by Professor Royal-Dawson, | 


entitled the Graphic Solution of Road and Railway 
Curve Problems with the Aid of Lemniscate Transition 
Curves. This pamphlet describes the use to this end 
of lemniscate curves cut in celluloid by Messrs. W. F. 
Stanley and Company, Limited, High Holborn, London. 


In the construction of docks, canals and other 
undertakings of this nature, the engineer is not 
infrequently confronted with problems in connection 
with subsurface water. Probably in no country do 
considerations of this kind assume such outstanding 
importance as in Holland, the maritime development 
of which has necessitated the construction of numerous 
important engineering works involving large excava- 
tions. The investigations carried out and the fruitful 
experience obtained by Dutch engineers in dealing 
with conditions which may be described as characteristic 
of the Netherlands should prove of interest, and in 
similar circumstances even of great value to engineers 
in other parts of the world. In Communication No. 10 
of the State Water Supply Bureau (Rijksbureau voor 
Drinkwatervoorziening: The Hague, 7 Mauritskade), 


which is entitled Geological and Hydrological Investiga- 
tions in connection with Hydraulic Works, by W. F. J. M. 





| 








- , 
Krul, the necessity for close co-operation between 


engineer, geologist and hydrologist is well demon- 
strated. The author, who is director of the -Bureau, 
emphasises the desirability of preliminary investiga- 
tion before commencing important excavations which 
will affect to a greater or less extent the hydrological 
conditions of the neighbourhood. In the case of the 
new sea lock at Ymuiden at the entrance of the North 
Sea Canal connecting Amsterdam with the North Sea, 
the project to lower the groundwater level 20 m. below 
zero gave rise to misgivings in connection with the 
pumping stations of the district which not only supply 
with water a considerable population, but also a 
number of important industrial undertakings. Not 
until thorough investigations of a geo-hydrological 
nature had been made, and which cost over 8,0001., 
was it finally decided to construct the lock “in the 
dry.” The large number of trial boreholes enabled 
valuable data to be obtained on the effect of pumping 
operations on the subsurface water, which was sub- 
jected to a number of influences, including the existing 
intensive exploitation of the und water basin 
within short distances of the site of the lock, the 
proximity of the sea, and, as a further complication, 
the delicate equilibrium between the fresh and salt 
“* groundwater.” The thoroughness with which these 
observations were carried out may be appreciated from 
the fact that six observations were made daily during 
a period of over six years; the principal results are 
incorporated in diagrams reproduced in the paper. It 
may be mentioned that, for the benefit of British 
readers, the paper includes a summary in English. 





Vector Analysis, with Applications to Physics, by 
R. Gans, published by Messrs. Blackie and Son, 
Limited, London (price 12s. 6d. net), is a translation 
from the German of an introduction to vector analysis, 
by Professor R. Gans, of the University of Kénigsberg. 
The fact that it has already gone through six German 
editions and a Spanish translation is sufficient to 
recommend it to anyone who has not yet become familiar 
with the notation of vector analysis in formulating the 
laws and equations of mathematical physics. An 
admirable account of the subject is presented, and the 
author does not hesitate to use Cartesian co-ordinates 
where they can be helpful in the way of explanation. 
The scope is best indicated by the headings of the five 
chapters: I. The Elementary Operations of Vector 


Analysis. II. The Differential Operations of Vector 
Analysis. III. Curvilinear Co-ordinates. Decompo- 
sition of Vectors. Motion of a Rigid Body. IV. 
Tensors. V. Applications to Hydrodynamics and 


Electrodynamics. There are, besides, applications to 
the equations of elasticity. A complete revision has 
been made for the English edition, and many examples 
with solutions have been added in accordance with 
English custom, The book can be thoroughly recom- 
mended. 

In a 50-page booklet, entitled Der Einfluss von 
Bohrungen auf die Dauerzugfestigkeit von Stahlstaben, 
by Dr.-Ing. G. Barner (Berlin: V.D.1.-Verlag. Price 
5-50 marks), the author gives, in the first place, a review 
of the existing information on the subject of the fatigue 
strength of metals as affected by surface finish, notches, 
&c. This is followed by a report of tests carried out on 
an Amsler pulsator testing machine to ascertain the 
effect on the fatigue tensile strength of such factors as 
rolling skin, bore holes and internal surface finish. A 
fluctuating tensile load was employed, and soft and hard 
ingot steel, as well as a structural steel, were tested. 
The results obtained show that when bored, the soft 
ingot steel was quite equal to the hard as regards fatigue 
strength, though inferior as regards static tests. The 
structural steel, owing to its rolling skin, showed a 
low fatigue strength. The booklet is extremely well 
printed and illustrated with numerous diagrams. It 
should appeal to machine tool designers as well as to 
research departments. 

The first volume of the second edition of Professor 
David Clark’s comprehensive treatise on Plane and 
Geodetic Surveying has now been published by Messrs, 
Constable and Company, Limited, and is priced at 
24s. net. Considerable sections have been re-written 
and much new matter added. As is common know- 
ledge, great improvements have been made in surveying 
instruments since the war, particularly in the matters 
of portability and convenience in use. All the more 
important of these new devices and instruments are 
described, including the Wild and Tavistock theodolites, 
the Watts constant-bubble level, and also a number of 
precision levels of different makes. The main part 
of the text is devoted to the use of the instruments in 
the field. All forms of ordinary surveys, from rough 
preliminary compass traverses up to the final setting 
out of the work, are clearly and ably dealt with. 
Tacheometry receives the full discussion its ever in- 
creasing popularity demands, and considerable space 
is devoted to hydrographic work. Excellent practical 











notes will be found in every chapter. A discussion 
of astronomical checks, so necessary where primary 
triangulations are lacking, is reserved for the second 
volume. We may add that the printers’ work is 
fully up to the usual high standard associated with 
the name of the publishers, and the text is elucidated 
by nearly 400 illustrations. 





A pamphlet by Professor Graf dealing with the 
strength under repeated stress of solid plates, plates 
containing holes, and riveted and welded plates, is 
concerned with tests in which none of the plates was 
machined, so that the hard surface due to rolling was 
retained when being tested. The pamphlet, entitled 
Dauerfestigkeit von Stahlen mit Walzhaut ohne und mit 
Bohrung von Niet- und Schweissverbindungen, opens 
with a description of the Amsler machines used in the 
experiments and the ingenious method of causing 
alternations of load on the test piece by oscillating 
pistons acting on the oil is described. The results of 
the experiments are full of interest. They show that 
failure under repeated loading is generally quite 
different from that under steady loading, especially for 
riveted joints. Up till the present, such joints have 
been designed from experience gained from fracture 
under steady loads. The paper indicates that, under 
repeated loading, the joints will break largely as if 
they were of brittle material, so that a modified method 
of design should be used. It is possible that many 
cases of cracking in the region of the rivets in boiler 
seams could be accounted for by repeated stresses 
causing brittleness not allowed for in the design. The 
paper is well worth reading by anyone interested in 
boilers and joints. The results indicate that modified 
methods of design are desirable to procure the best 
results if the fatigue limit is to be the criterion of 
failure. The pamphlet is published by the V. D. 
I.-Verlag, Berlin, at the price of 6-50 marks. 


In the title adopted by the authors of The Quest 


for Power (H. P and M. W. Vowles) there is something 


of a hint of the romantic which is well borne out, as 
may be imagined, by the book itself. This work, 
published by Messrs. Chapman and Hall, Limited, 
London, at the price of 15s. net, is a very readable 
review along certain selected lines of the development 
of the resourcefulness of mankind. The volume is 
divided into three books, of which the first deals with 
the developments of pre-historic and early historic 
times. The second is concerned mainly with the 
changes which have followed the work of Watt, while 
the third, which some may criticise as being “* dragged 
in’’ while others will probably regard it as truly com- 
plementary to the rest of the volume, deals with the 
production and use of coal, oil, iron and steel, &c. 
Though the book is not one for engineers to study for 
instruction, it is one which they may read for pleasure, 
while the authors have presented to a much larger 
circle a very agreeable summary which compresses the 
ages into some 340 pages. The subject is one capable 
of much more generous treatment, but probably at 
the cost of making the treatise more erudite and less 
attractive to the general reader. As we view it, 
therefore, the authors’ self-imposed task has been well 
discharged. Here and there names receive mention 
rather, it may seem, lest they should appear to have 
been overlooked, and there may be some who will 
think with us that in these days too much reference 
is made to “reactions.” Other little artifices may 
also strike some readers, but they are mostly 
trifles which modern general readers are used to, 
and there is some excuse for adopting a tongue under- 
standed of the people, though such a principle may be 
subject to great abuse. Nothing of that kind has 
really been perpetrated here; the author’s work con- 
stitutes a good selection of material interestingly put 
together. 





A paper dealing with portal frames with two 
struts only, though with any number of cross beams, 
entitled Der zweistielige Stockwerkrahmen has been 
written by Dipl.-Ing. E. Elwitz and published by the 
Kommissionsverlag von A. Bagel A.-G., Dusseldorf. 
The treatment is similar to that usually applied to 
fixed beams where the bending moments for the free 
beam and the fixing moments are combined to give 
the bending-moment diagram. The treatment is 
thorough and necessarily somewhat advanced. The 
paper provides new material for the advanced student 
which can be expected to appear in text-books before 
long. A quick method of solving problems with the 
help of approximations is given. Lateral as well as 
vertical loading is taken into account, and considera- 
tion of cases of unlike stiffnesses of the struts and 
cross beams, and also when the struts are not parallel, 
is given. Deflection of the cross-beams is considered, 
as well as the influence of changes in temperature. 
The paper is well worth study. It marks a definite 
step forward in the treatment of portal frames. 
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BAD TORSION IN WIRE FOR PIT 
ROPES. 


By Ricwarp Saxton. 


Tue problem of bad torsion in high strain wire 
for the manufacture of pit ropes is one that has been 
the subject of intensive research during the past few 
years. Many suggestions have been advanced as 
to the cause, such as bad material, segregation, piping, 
&c., but none has stated the chief fault which is insuffi- 
cient soaking during the patenting or annealing process. 
The present methods of wire production, with their 
various schemes for rapid output, appear to have 
overlooked the fact that steel, and particularly high- 
carbon steel, must have, after reaching the annealing 
heat, a certain length of time to what is known in 
the trade as soak, that is, allow the heat to thoroughly 
soak through the material. If this period of time be 
curtailed we get, in place of the tough material expected, 
a brittle product. 

To this some manufacturers may say we are 
getting defective torsion, yet our pyrometer readings 
state that the material has had a uniform treatment 
throughout. Therefore, if the foregoing statement is 
correct, why do we get this defective material ? The 
pyrometer chart may register the most favourable 
heat possible, yet it must not be overlooked that it 
registers only at the point with which it is in contact. | 
The temperature of the furnace may be lowered, due to 
various causes, such as trouble with the producer or 
fires, but the man in charge will take particular care 
that the part of the furnace in the vicinity of the 
pyrometer contacts receives its full quota of heat. 
Add to this that he dare not slow up the machinery 
without showing a decline in output, and we thus 
get cold spots in the furnace, whilst the pyrometer 
readings indicate that all is correct. It is not 
wise to depend upon the chart readings only. A 
glance into the interior of the furnace, through the 
peep-hole provided, will often reveal unsuspected cold 
spots. 

The scale at the side of the scale-breaking pulleys 
is a truer indicator of the heat treatment than the 
pyrometer chart. If this scale is found to be of uniform 
size, in pieces of about } in. in length, it can safely 
be assumed that the material has received the required 
heat treatment. If, on the other hand, it is of a 
powdery nature, this is an indication that the material 
has been short of heat, and wire drawn from this 
will invariably give trouble. It is far better to re- 
patent any material showing signs of defective heat 
treatment, than to attempt to gain the torsion by 
light holing in the drawing process, as is often done. 
Apart from the light holing or drafts reducing the 
breaking strain, the wire which does pass the test will 
undoubtedly give trouble by breaking when the 
rope is at work. There are cases where an alteration 
in the drafts does enable the wire to pass the test, but 
it must be understood that the finished material so 
produced is not really satisfactory, and cannot be 
expected to give good service. 

A common fault in many wire-annealing or patenting 
plants is to have the first 6 ft. of the furnace in 
what is termed a cold condition. The idea is that 
it gradually heats up the material to the temperature 
required. Whilst this is correct, and the usual practice 
in ordinary annealing, in this particular process there 
is no necessity for it. The cold air entering with the wire 
or rods, prevents any danger of too rapid heating. 
This 6 ft. of furnace, if heated to the same temperature 
as the remaining part, will often mean all the difference 
between good and defective torsion. 

An indication of the heat treatment received is 
furnished by the test piece itself. If, on passing the 
hand along the torsioned part, it has the feeling of a 
worn file, this is a sign of faulty treatment. In a piece 
of correctly treated wire the twists, while percepti- 
ble to the touch, will be found to be smooth. It is 
admitted that bad torsion can be caused by too rapid 
drawing, or too quick reducing, but here again an 
examination of the test piece will show if this is the 
cause. In bad torsion caused by the drawing process 
the test piece being torsioned will snap with a decided 
ring, and show a straight fracture. That which has 
received defective heat treatment will break with a 
tearing sound, and show a jagged fracture. 

_ Given reasonable time in the soaking process there 
is no doubt that the present percentage of material | 
condemned for bad torsion can be substantially reduced, 
and, in the writer's experience, this has been proved. 
ae manufacturers it may appear that to adopt 

f nod means a reduced output from the patenting 
department, but it must be borne in mind that whilst 
ig Bey co a this particular department may be 

} 8s, the increased percentage of good finished 
wire far outweighs the loss from this. To those 
manufacturers using the non-scaling process of patent- 





ing, or annealing, the writer recommends the examina- 
tion of the piece after the torsion test, as the best 
proof of the heat treatment given. 


MULTI-SPINDLE DRILLING 
MACHINE. 


THe annexed figure shows an example of a new 


range of multi-spindle drilling machines which is being 
introduced by Messrs. Kitchen and Wade, Limited, of 


Arundel-street, Halifax. The machines are intended 
primarily for valve hole drilling and reaming on auto- 
mobile work, but are naturally applicable for similar 
types of operation on other classes of repetition work. 
The machine illustrated is intermediate in size of the 
range manufactured and has 8 drill spindles. It can 
also be arranged with 16 spindles. As will be clear, the 














drive is from a motor, mounted on the top of the 
column, which drives the main spindle through nickel- 
chrome steel hardened and ground reducing gears and 
spiral bevels. The gear-box spindle bearings, owing 
to the closeness of the centres, are of phosphor bronze 
and are made unusualiy long. Ball thrust washers are 
arranged in the bearings. The box is provided with 
an internal oil-pump giving continuous lubrication. 
The bevels have ball bearings and run in an oil bath. 

The drilling head is made in two patterns, being 
arranged either with spindles at fixed centres, as 
shown in the figure, or constructed in two parts, con- 
sisting of a back slide working on the face of the 
column and arranged for the fixing of independent multi- 
spindle front boxes. This arrangement is of value for 
shops in which the quantities of parts dealt with do 
not justify the installation of a machine for one par- 
ticular job. The large bearing face, 40 in. by 16 in., of 
the movable head, which will be seen in the figure, is 
retained in the alternative design. The head is 
balanced by a weight inside the column, a safety arrange- 
ment being fitted to prevent damage in case of breakage 
of the supporting chains, while provision is made for 
locking the weight during overhaul. The power feed is 
entirely enclosed, and both the top gear and the worm- 
wheel run in oil baths. A positive adjustable trip 
motion is provided for depth drilling. The rack and 
pinion are of chrome-vanadium steel and the large 
hand wheel allows of quick and sensitive adjustment 
of the head. The distance from the spindles to the 
column face, in single-row machines, is 11 in., and the 
maximum distance from the bedplate is 60 in. The head 
traverse is 26 in. and the working area of the baseplate 
40 in. by 23in. The height of the machine is 11 ft. 9 in., 
and it occupies a floor space of 45 in. by 60 in. 





THE ENGINEERING EQUIPMENT 
OF MARTIN’S BANK BUILDING, 
LIVERPOOL. 

Tue heating and ventilating equipment of the new 
headquarters building of Martin’s Bank, Liverpool 
contains a number of novel features, and has been 
specially designed so that it will require a minimum of 
labour, both in operation and maintenance. Central 
heating is provided by three Economic dryback boilers, 
manufactured by Messrs. H. and T. Danks (Netherton), 
Limited, and hot water by two other boilers supplied 
by the same firm. All these units are connected to a 
common subterranean horizontal flue leading to a 
5-ft. vertical brick-lined main_ steel shaft. Each is 
capable of raising 30,700 lb. of water per hour from 
100 deg. F. to 270 deg. F., and supplies three horizontal 
and two vertical storage cylinders, the capacity of which 
is sufficient to provide enough heat for the panel warm- 
ing and hot water systems for 16 hours. The boilers 
are oil-fired on Kermodes’ pressure jet system, the fuel 
supply being controlled by immersion-type thermo- 
stats in the storage cylinders. These thermostats 
operate magnetic valves, which, in turn, cut off the 
oil to a boiler when the temperature of the water 
in the cylinder exceeds a pre-determined value. When 
the whole of the water stored reaches the requisite 
temperature, the main fuel-supply pump is shut down 
in the same way. The supply to any burner which 
may inadvertently become extinguished is also cut 
off. For heating purposes, about 25 miles of special 
panel tube, which is cast in the ceilings of the various 
rooms and offices, have been installed. These are 
supplied with hot water from two 500-gallon copper 
storage calorifiers manufactured by Messrs. Royles, 
Limited, Irlam, near Manchester, the heater batteries 
in which are capable of raising the temperature of 
the contents from 50 deg. F. to 150 deg. F., when the 
primary hot water is pumped through them. Auxiliary 
storage cylinders and calorifiers are fitted on the 
eighth and ninth floors for supplying the kitchens and 
dressing rooms and, like the main units, are thermo- 
statically controlled. 

The building is equipped with six separate systems 
of ventilation. The main fresh-air supply, the fresh-air 
supply to the boiler-house and strong room, respect- 
ively, the main extract system, and the lavatory and 
kitchen extract systems. The main fresh-air plant con- 
sists of a fan, filter, ozone plant and heating battery, 
so that warm, clean ozonised air can be transmitted 
through a series of builders-work and metal ducts 
to the main portion of the building. Regulation is 
effected by dampers operated by controls manufactured 
by Messrs. Arens Controls, Limited thermostats being 
used to adjust the temperature. The plant supplying 
the boiler-house is of the same pattern and delivers 
through directional high-speed outlets to a system of 
metal ducts concealed by a suspended steel ceiling over 
the working space. The void formed by this suspended 
ceiling is insulated by 6-in. of granulated cork. The 
supply to the strong room is led through heavy gauge 
ducts, which form part of the structure, and is con- 
trolled by valves which admit fresh air when the strong 
room door is opened. All the fans were manufactured 
by Messrs. James Keith and Blackman, 27 Farringdon 
avenue, London, E.C.4, and are driven by motors 
made by Messrs. Bull, Limited, Norwich. The whole of 
the warming, hot-water and ventilating installation was 
carried out by Messrs. Richard Crittall and Company, 
Limited, 43, Bloomsbury-square, London, W.C. 

It may be added that, to accommodate the electrical 
wiring in the building, the “ Key” Underfloor Duct 
System, which is manufactured by Messrs. The Key 
Engineering Company, Limited, 4, Queen Victoria- 
street, London, E.C.4, has been used, some 50,000 ft. 
in all being installed. This system, which is very 
similar to that now employed in the New York sky- 
scrapers, comprises a series of semi-circular fibre ducts 
with an open bottom, which are connected end to end 
with a spigot and socket joint and are laid on the mono- 
lithic floor slab, a sheet of bituminised asbestos being 
inserted between the two to prevent corrosion of the 
lead-covered cable. The ducts are spaced from 6 ft. 
to 8 ft. apart, and are crossed at intervals of from 
40 ft. to 60 ft. by lateral headers in which the feeder 
cables arelaid. The draw-in boxes are of cast-iron with 
brass covers, which are set to floor level by elevating 
screws. As the ducts are easy to drill, it is possible to 
tap them at any point and to tee off a lighting or 
telephone connection. The system is very flexible, and 
the ease with which extensions can be made enables 
the initial cost of the installation to be reduced. 

In the main banking hall of the building, what 
virtually comprises two main and two auxiliary 
* grids” of ducts have been laid in such a way that 
any desk can be supplied, either now or in the future. 
On the rentable office floors, a self-contained network 
has been provided for each tenant, so that alterations 
can be made without interfering with adjacent tenants. 

The architect of the new building is Mr. H. J. Rowse, 
India Building, Water-street, Liverpool. 
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** ENGINEERING *’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned, the Specification is not 

illustrated. 

Where inventions are communicated from abroad, the Names, £c., 
of the communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-iane, W.C.2, at 
the uniform price of 1s. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word ** Sealed” is appended. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


PUMPS. 


350,914. 
Deptiord, and A. H. Darker, of London. Air Com- 
pressor. (5 Figs.) March 3, 1930.—This invention 
consists of a compressor driven from a running axle of 
a railway vehicle and used in connection with water 
supply, braking and other services. The compressor 
eglinder 6 is rigidly suspended from the under-carriage 
of the vehicle. A single-acting piston 9 working in the 
cylinder is connected by a piston rod and a short pivotal 
link to the driving link. A delivery pipe 16 connects 
the compressor to the apparatus to be served. The 
compression space in the cylinder 6 is bounded by an 
abutment piston 33 which is rigidly connected by its 
piston rod with a regulator piston 42 working in a 
cylinder extension. The pressure exerted by a strong 
spring on one side of the piston 42 can be varied by 
adjusting an abutment along guide rods by means of 
a screw device 47. 
the cylinder is connected by a passage 48 with a delivery 
chamber 49 which communicates with the delivery 
pipe 16 and, by way of and 


a non-return disc-valve 





ports 51 in the wall of the cylinder 6, with the compres- 
sion space between the pistons 9 and 33. Opposite the 
delivery ports 51 in the cylinder 6 are intake ports 52 
communicating with an intake chamber by way of a 
non-return dise-valve. This intake chamber has a per- 
forated cover and is filled with an air-filtering material, 
such as felt. A breather passage 56 containing an oil- 
filter plug communicates between the back end of the 
cylinder 6 and the chamber. The piston rod works 
through a gland in a cylinder cover and the projecting 
portion is enclosed in a leather bellows 60 which is con- 
nected between a collar on the rod and a boss on the 
cover. The collar is formed with a fork provided with 
holes to receive a horizontal pivot pin for connecting the 
rod to the driving link. The spring is adjusted so 
that no appreciable depression of the piston 33 occurs 
towards the end of each delivery stroke of the com- 
pressor piston 9 so long as a predetermined delivery 
pressure is not reached. When such pressure is attained 
the resistance of the spring will be overcome and the 
piston 33 will be pressed back to a greater or less extent, 
and, the compression ratio being reduced, the pressure 
developed by the compressor will be automatically 
limited. (Sealed.) 


SHIPS AND NAUTICAL APPLIANCES. 


350,488. J. W. Davison, of Whitefield, G. W. 
Higgs-Walker, of Kingswinford, E. M. Johnson, of 
Brooklands, and Associated Electrical Industries, 
Limited, of Westminster. Marine Propulsion. 
(3 Figs.) January 6, 1930.—The invention relates to 


On the other side of the piston 42, | : e ‘ 
| separation takes place and the water is collected in the 


J. Stone and Company, Limited, of | 
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| which burns pulverised fuel. 
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| taining sufficient pressure to prevent complete separa- 
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power systems for marine propulsion in which a recipro- | 
cating steam engine is associated with a turbine arranged 
to be driven by the steam exhausted from the recipro- 
cating engine, the steam leaving the turbine being 
delivered to a condenser. 





| boiler having an inlet and an outlet joined by a number 
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| 
| reciprocating engine is connected to a two-way main by- 
pass valve 5 whereby the steam may be delivered either 
to a turbine 2 and then to a condenser 3, or direct to the 
condenser 3 by means of a branch. The branch 7 of 
| the two-way valve 5 has a valve 8 whereby part of the 
steam passing to the turbine 2 may be by-passed from 
the initial stages thereof. It will be seen that, when the 
valve 5 is set for the exhaust steam from the reciprocat- 
ing engine to pass through the turbine to the condenser 3, 
the ratio of the power developed by the turbine to that 
developed by the reciprocating engine may be reduced 
by opening the valve 8 and by-passing an amount of the 
steam passing through the initial stages of the turbine. 
A thermostat 17 is arranged to measure the temperature 
of the cooling water of the condenser or the temperature 
of the coupling between the turbine and the main shaft, 
and 18 is a relay controlled by it, which is arranged so 
as to close the contacts of the circuit of a solenoid 20 
when the temperature measured by the thermostat 
exceeds a predetermined value. The plunger of the 
solenoid is connected by a pull rod 21 to a relay valve 
controlling the turbine by-pass valve 8. (Sealed.) 


STEAM ENGINES, BOILERS, &c. 


349,826. Babcock and Wilcox, Limited, of 
London. Boilers. (3 Figs.) July 12, 1930.—The in- 
vention relates to a high-pressure boiler. 1 is the furnace 
The furnace has a single 
upwardly extending pass across which is disposed the 





of continuous conduits 5 formed of tubes joined together 
by return bends. Water is supplied by a feed 4 7 
to the inlet, a valve 9 being provided to regulate the flow. 
A mixture of steam and water at high pressure is dis- 
charged at the outlet of the boiler, the feed pump main- 


tion of steam and water in the generator, and this mixture 
is conducted through the pipe 10 to a separator 11. Here 


bottom of the separator and the steam in the top, the 
water line being indicated at 12. If desired, this water- 
line may be maintained by means of a connection 13 
from the feed pump, a valve 14 in this connection being 
controlled by a float 15 connected to the valve by a 
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chain 16. Steam from the separator passes to a pump 18 


which forces it through a superheater at 19 in a wall 
of the combustion chamber of the furnace. From the 
superheater the steam is led through the pipe 21 to the 
point of use. A certain proportion of the superheated 
steam may be supplied to the turbines driving the pumps 
7and 18. A portion of the superheated steam is diverted 
from the main 21 through the pipe 27 into the water 
space of the separator. Due to the additional pressure 
impressed upon it by the pump 18, the superheated 
steam thus discharged is at a higher pressure than is 
the steam and water entering the separator through the 
pipe 10, and this superheated steam gives up its super- 
1eat to evaporate some of the water in the separator 
forming saturated steam which mingles with that 
entering through the pipe 10. In the pipe 27 is a valve 
by means of which flow of superheated steam to the 
separator may be regulated. By proper adjustment of 
the various parts, it is possible for the amount of steam 
supplied to the water in the separator to be regulated so 
as to evaporate the excess water introduced into the 





separator from the pipe 10. (Sealed.) 

350,452. Erith's Engineering Company, Limited, 
of London, and F. W. Woodfield, of London. 
Mechanical Stoker. (2 Figs,) March 10, 1930.— 


The invention relates to clinker grinders employed with 
mechanical stokers for crushing the clinker and dis- 
charging it from a dump pit at the discharge end of the 
stoker. 1 and 2 are the grinding rollers within the 
dump pit 3 at the discharge end of a mechanical stoker. 
They co-operate with spring pressed pivoted plates 4, 5 
to crush and discharge the clinker. The plates are in 
narrow sections, which are pivoted at their upper ends 
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| toggles may be bent downwardly, whereby the plates 4, 
| 5 are moved outwardly to the full-open position without 
compression of the springs. The shafts extend across 
| the full width of the dump pit 3, so that all of the toggle 
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mechanisms on one side are bent simultaneously to clear 
the dump pit. The abutments 22, 23 consist of I-section 
beams extending across the full width of the dump pit 
and taking the working loads from the lever arms 16, 17 
in the direction of the greatest depth of the beam webs. 
(Sealed.) 

MISCELLANEOUS. 


350,632. R. J. Watt, of North Ferriby. Heat- 
Abstraction Apparatus. (6 Figs.) April 4, 1930.— 
The invention provides air-cooled apparatus for cooling 
water and lubricating oil in aircraft, high-speed water 
craft and land vehicles, the purpose being to obtain a 
highly efficient cooling action from the wind stream 
without introducing extra head resistance or drag. 
Plates 1, 2 of a streamline contour forming adjacent 
inner walls of inlet and outlet headers 3, 4 are connected 
at their peripheries to the opposite edges of a corrugated 
sheet 5 bent to the streamline contour. The peri- 
pheries of the plates 1, 2 are crenellated to fit the corru- 
gations. The peripheries of the plates 6, 7 forming the 
outer walls of the headers 3, 4 are connected to the edges 
of a smooth metal sheet 8 which is also bent to the 
same streamline contour and forms the remaining walls 
of the headers. The smooth sheet 8 is connected to the 
corrugated sheet 5 along the crest of each corrugation, 
— a series of fluid ducts 9 communicating 
between the headers 3, 4. The edges of the sheet 5 
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and the sheet 8 are connected together in the trailing 
edge of the streamline shape. The inlet header 3 is 
fitted with an inlet pipe for the fluid to be cooled and 
the outlet header 4 with an outlet pipe for the cooled 
fluid; the latter pipe may be heat-insulated from the 
header 3 if the return pipe passes through the cooler. 
The whole structure is carried by a tubular support 12 
to which the plates 1, 2, 6, 7 are secured where ov are 
penetrated thereby. The various parts may be con- 
nected together by welding, brazing or sweating. The 
cooler as a whele thus has a streamline formation 





to stationary brackets. Spring-urged links 10, 11 are 
| cane to the lower ends of the plates 4, 5 and also to 
ever arms 16, 17 mounted on shafts journalled in 
stationary brackets and normally engaging abutments 
22, 23. The links 10, 11 are surrounded by compression 
springs serving to oppose outward movement of the | 
plates 4,5. The links 10, 11 and the levers 16, 17 form 
toggle mechanisms, the working loads on the plates 4, 5 | 
being transmitted through the springs and the ke 


ever arms | 
16, 17 to the abutments 22, 23. By partially rotating | 


The exhaust outlet 4 of a| the shafts on which the arms 16, 17 are mounted, the| face of the smooth sheet 8. 


bounded by the smooth metal sheet or skin 8. Accord- 
ingly it may be incorporated in an aerofoil or strut 
fairing. In any case, the streamline formation, in addi- 
tion to its own advantages of reducing resistance and 
drag, ensures that the whole surface of the sheet 8 is 
air-swept and fully effective as heat-exchanging area. 
The efficiency of the heat exchanger is enhanced by the 
fact that heat is transmitted by conduction from the 
trough-parts of the corrugated sheet 5 to the exposed 
(Sealed.) 
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(Continued from page 103.) 


Lifting Gear and Wrought-Iron.—Following the 
publication of a report* on the nature of defective 
laminations in chain iron, the research in collabo- 
ration with the metallurgy department into the| 
causes of failure of lifting gear has been extended 
to include the effects of heat treatment on steel 
fittings permanently attached to wrought-iron 
chains. A start was made by carrying out tensile- 
impact tests on fittings supplied from service, but, 
on account of the variations in design, material, 
heat treatment and history of these specimens, 
little definite information could be obtained as to the 
possible deleterious effects on the steel of heat | 
treatment found suitable for wrought-iron. Accord- | 
ingly, controlled trials have been made on a series | 
of new hooks, a “ servicing ” machine being used to | 
reproduce the snatch-loading which crane and 
similar hooks sustain in practice. Pairs of hooks, 


| 
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subject to various combinations of “ service” and 


heat treatment (annealing at 650 deg. C. and nor- 
malising at 950 deg. C.), followed by a final tensile 
impact test to destruction, are being examined at 
present. The further problem, of whether hooks 
suffer embrittlement due to impact hardening of the 
material at the intrados, is also under investigation. 
Experimental work on various other lifting-gear | 
components is, at the request of the Home Office, 

in active progress. To determine the effect of 
service, with and without periodic heat treatment, 
upon the pitch of calibrated chains, a machine has 
been devised in which the test chain is driven under 
controlled conditions similar to those obtaining in a 
block and tackle. No lubrication is employed, and 
samples of j-in. hand-made wrought-iron and 
electrically welded steel chain, driven at 6 ft. per 
second under a constant load of 4 ton, are being 
tested, as received, and with periodic annealing at 
650 deg. and 750 deg. C. The effect of heat treat- 
ment on threaded parts of steel and wrought-iron, 
particularly in crane swivels and shackles, is being 
studied by the aid of a machine which applies 
repeated lifts under conditions of impact and 
elasticity closely resembling those occurring in a 
30-cwt. crane. To the task of standardising essen- 
tial components of lifting gear, with which a 
committee of the British Standards Institution is 
at present occupied, the engineering department 
has made a valuable contribution directly affecting 
the public safety. The components examined 





made on a wide range of eye-bolts supplied by 


(1) Steel rods ground flush with the ends of the 


| representative manufacturers. None of the existing | column. 


patterns appears to be perfectly suitable for the 

purpose in view, and a new, tentative design, based 
on an experimental inquiry into the most economical 
size of collar, has been prepared. Specimens made 


to this design have successfully withstood critical | 


static and repeated loading tests under direct and 
oblique loading, and the work of standardisation is 
proceeding satisfactorily. 

On a somewhat related subject having an impor- 
tant bearing on the specification of test clauses, a 
few experiments have been made to study the effect 


| of rate of loading on tensile test results for wrought- 
| iron. 
bars, nominally } in. diameter, were held in the 


The specimens, in the form of unmachined 


| testing machine by means of wedge-grips, and load- 
strain diagrams were obtained on the middle 8 in. 
At each of three rates of straining, three specimens 
were tested ; average results are given in Table | 
below. Average load-extension and stress-exten- 
sion curves are shown in Figs. 1 and 2.* The 


Fig. 2. AVERAGE STRESS-EXTENSION CURVES 
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general conclusions from the results may be sum- | 


marised as follows :— 


(a) Reduction of area and ultimate stress are | 


unaffected by rate of loading. 
(b) The yield stress and the amount of the yield 
depend on the rate of loading. 


| 


| 


(c) The extension is slightly affected by rate of | 


loading, to an extent unlikely to be important in | 
normal commercial testing. 

(d) A very slow rate of loading tends to give 
unsatisfactory results in regard to the position of | 
the fracture. 


Taste I.—LZffect of Rate of Loading on Tensile Tests. 








Rate of Loading. | Fast. Inter- | Slow. 
| mediate. 

Total duration of test (min.) . 1-5 33 to 40 960 to 1,200 
Speed of straining head of test- 

ing machine (in. per min.) . | 2-65 0-127 0-0035 
Yield stress (tons per sq. in.) . 17-4 15-8 |} 14-9 
Ultimate stress (tons per sq. in.) 21-6 21:7 21-7 
Ratio of yield to ultimate stress 

(per cent.) . | 81-0 73-0 69-0 
Extension on 8 in. (per cent. Dive ‘| 380-0 28-0 23-0 
Reduction of area os cent. . 51-0 51-0 50-0 
Amount of yield (in.) . . 0-35 0-25 0-17 








Structural Research.—Data of value in reinforced- 
concrete design have been acquired from an experi- 
mental inquiry into the actual distribution of stress 
in the steel and concrete of a column under direct 
axial loading, and the re-distribution of stress under 








include crane chain, pitch chain, rings, wide links, | eccentric loading. The early tests in this workt 


oval links (reeving and non- reeving), lifting hooks. | were carried out on columns 8 ft. long, but since | 


and eye-bolts. Following considerable analytical these showed no tendency to buckle, the effects of 
work, designs for chain and sling hooks of trapezoidal | variations in the surface and end conditions of the 
and circular section were prepared, five types being | reinforcement have been, from motives of economy, 
included, each representing a geometrically similar | investigated with a series of short columns, only 
series and covering a range of working loads between | 20 in. long and 8 in. square section. These columns 
+ ton and 100 tons. Tests on four hooks forged | were loaded up to 10 tons with various eccentricities 
to these patterns confirm that a safe basis of design | and afterwards tested to destruction under central 
has been deduced. As a preliminary to the produc- | load, the end conditions being as given below : 

tion of a rational design of lifting eye-bolts, of the | 
collared type as used, for example, on electrical 





* The illustrations accompanying this series of articles 





are reproduced, by rmission of the Controller of 
machinery, a series of mechanical tests has been | H.M. Statione ory Office, from The National Physical 
<aanemmaneeen ree ———_———— | Laboratory Report for the Year 1931. London: H.M. 

* See ENGINEERING, vol. cxxxi, pages 653 and 680 Statione ry Office. [Price 15s. net. | 


(1931). 


+ See ENGINEERING, vol. cxxxii, page 5 (1931), 


| 


(2) Steel left 1 in. short at each end and covered 
with concrete. 

(3) Steel left 1 in. short at each end, with the 
holes unfilled. 

With these end conditions the following three 
conditions of the surface of the reinforcement were 
combined :— 

(a) Steel thoroughly rusted. 

(6) Steel as received with a clean blue surface. 

(c) Steel smeared with a very thin layer of 
vaseline. 

In Fig. 3 the designation of the specimens relates 
to combinations of the above end and surface 
conditions. From the measured deformations of 
the reinforcing rods calculations have been made 
of the effective modular ratio (i.e., the ratio of the 
actual stress in the steel to that in the concrete), 
which is shown plotted against load in Fig. 3. It 
will be observed that the ratio rises with increasing 
load for solid ends, but falls, owing to failure of 


Fig.3. STRESS DISTRIBUTION IN SHORT 
REINFORCED CONCRETE COLUMNS. 
‘VARIATION OF EFFECTIVE MODULAR RATIO 
WITH LOAD. 
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| adhesion, when the end holes beyond the steel are 
left open. The general level of the effective modular 
ratio is markedly dependent on the surface condi- 
tion of the reinforcement, although with solid-ended 
columns the load up to which effective adhesion is 
maintained is not seriously influenced by surface. 
In type 3, however, where the ends of the steel are 
free to move relative to the concrete, the surface 
condition of the rods has all the effect which might 
be expected. 

The use of electrically welded joints instead of 
riveted connections in steel-frame buildings and 
structures is a fairly novel development in this 
country, which is likely to prove of marked impor- 
tance in reducing the cost of construction and 
eliminating the noise of riveting. At the instiga- 
tion of the Steel Structures Research Committee of 
the Department of Scientificand Industrial Research, 
the Laboratory has started an investigation of the 


| reliability and strength of electric fusion welds. 


| Straps welded to their opposite sides. 





The main part of the research is to comprise a 
statistical examination, primarily to ascertain the 
part played by the skill of the welder, of the results 
of tests on a large number of welded joints prepared 
by various firms. Preliminary tests have been 
carried out on weld metal, which is similar in compo- 
sition to ordinary mild steel but with a rather lower 
carbon content, and a decision has been reached 
with regard to the methods to be adopted in the 
main series of tests and to the form and dimensions 
of the welded test-pieces. Two types of fillet-weld 
test-piece have been devised, both consisting of two 
separated rectangular plates joined by narrower 
In the frontal 
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type the ends of the straps are fillet-welded to the | maintained constant at 30 deg. C. Under these 
plates, the length of the weld being normal to the | conditions a commercial lubricating oil has been 
direction of tension, whilst in the lateral type the | tested between a hardened steel shaft and a cast 
nilet welds are along the overlapping sides of the | steel bearing, having grooves cut in its surface in the 











straps, parallel to the tensile force.* For this part 
of the work axial loading shackles of the Robertson | 
type, capable of sustaining a maximum load of 
80 tons, have been constructed. In addition, tension 
and bending tests are to be undertaken on butt- | 
welded test-pieces consisting of two rectangular | 
plates chamfered at the abutting edges, the resulting 








groove of triangular section being filled with weld 
metal. An experimental study of the fatigue 
resistance of fillet welds under repeated direct 


streases has also been commenced. 

Creep, Lubrication, and Power Transmission. 
Four new units, designed in the department for 
fundamental research into the phenomena of creep, 
have been in commission for some months, and are 
at present employed for a study of the relation 
between stress and very low creep rates of the order 
10-* in. per inch per hour. Fig. 4 shows the four | 
identical units with their temperature-control 
panels, Loads up to 5 tons are applied, through a | 
double-lever system with a loading ratio of 400: 1, | 
by means of a jockey weight which is adjusted by a | 
chain and the hand wheel shown in the photograph. 
Elongation of the specimen is taken up by the | 
reduction gear shown at the top of each unit, the | 
correct loading being indicated by the zero position 
of the graduated upper lever. To prevent over- | 
stress of the specimen due to vibrations encouraged | 
by the elasticity of the loading system, the levers 
are damped by means of the oil dash-pots shown in | 
the figure at the ends of the graduated levers. 
Annular electrical furnaces, in which temperatures | 
are maintained constant to within 0-25 deg. C.., | 
surround the specimen, and are balanced by counter- 
poise weights to give convenient access to the| 
specimen. Sensitive mirror extensometers of the | 
Martens type, attached to each side of the test 
piece, permit measurements of strain of the order 
10-* on a 5-in. gauge length, the optical bench shown 
in Fig. 5 being used for this purpose. The reflection 
of the illuminated screen in the stainless-steel mirror 
of the extensometer is viewed through a telescope | 
provided with a hair-line. It is proposed to study 
the changes in the hysteresis and elastic properties 
of materials during creep, and for this purpose the 
new units are particularly suitable in view of the 
ease with which loads may be changed without | 
causing other disturbances. 





It is also proposed to | 
study the effects of various mechanical processes 
and heat treatments on the creep of metals. At 
the moment work is proceeding on the microscopical 
examination of creep fractures, and on the general 
investigation of cases of embrittlement of materials 
under prolonged loads. A few cases of high- 
temperature heat treatment have been investigated 
during the year, among which may be noted a 
nickel-chromium alloy (80 per cent. Ni, 20 per cent. | 
Cr), the creep properties of which were definitely | 
improved by a short treatment at 1,250 deg. C. 
In the case of a high-nickel, high-chromium steel, 
however, treatment at 1,200 deg. C. resulted only 
in some loss of ductility. A research under the 
control of a joint committee of the Electrical 
Research Association and the National Federation 
of Iron and Steel Manufacturers, into the properties | 
of carbon and alloy steels, with the view of studying | 
the effect of small alloy additions to carbon steel | 
of definite composition and heat treatment, has | 
indicated that the behaviour of a carbon steel may | 
be closely related to its history during manufacture 
as well as to subsequent heat-treatment. For the 
same reason, and in view of their high creep resis- 
tance, molybdenum steels are also being examined. 
The characteristics of boundary lubrication 
between surfaces in relative reciprocating motion 
have been further investigated by the machine 
described in these columns a year ago.+ Early results 
revealed, in general, an increase in the coefficient 
of friction as each test proceeded accompanied by a 
slight increase in the temperature of the bearing. 
This undesirable feature has now been obviated by 
surrounding the bearing with an electrically heated 
oil bath, whereby the temperature of the bearing is 
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oe of left- and right-handed square threads. At 
a speed of 10 cycles per minute, and an intensity of 
loading of 100 Ib. per square inch (projected area), 


of lead ethyl to lubricating oils have revealed an 
important influence on seizing temperature of the 
surface finish given to the lubricated bush. After 
considerable experimental work, the general con- 
clusion has been reached that “running in” the 
bush with doped castor oil has a highly beneficial 
effect on the surface of the bush, leading to remark- 














Fie. 4. 














Fie. 5. 


a coefficient of friction of 0-053 was measured at the 
centre of the stroke, whilst the mean coefficient for 
the whole of the stroke was about 0-065. The 
effects of speed, load, and clearance on the seizing 
temperature and friction of continuously rotating 
cylindrical journals under forced lubrication, are at 
present being investigated for clearances of 0-016 in. 
over a range of loading from 180 Ib. to 1,000 Ib. per 
square inch, and of speed from 40 r.p.m. to 300 
r.p.m. Seizing temperatures observed up to the 
present have been much lower than those obtained 
with clearances of 0-002 in. and 0-004 in. under 


otherwise similar conditions. Tests on the addition 


} 


ably good results, particularly as regards seizing 
temperature, with commercial lubricating oils 
subsequently tested. This effect can be approached 
though not equalled, by special care in the initial 
preparation of the bush, the most satisfactory 
finish being a final light polishing with dry emery 
cloth. With regard to the broad indications of the 
work on “ doped ” lubricants, it may be accepted 
that lubricating oils in present use may be safely 
run at much higher temperatures than have hitherto 
been considered desirable, with corresponding 
reduction in friction losses. Alternatively, oils 
of lower viscosity may be employed, with the 
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British Standard Specifications Nos. 340 and 368. 
The investigation of road impact in relation to tyres 
| and wheel-size has been carried out by means of an 


practical advantage of reduced starting friction in| With the conclusion of the work on the efficiency 
cold engines. The effect of chemical reaction |of spur gearing,* the only important research on 
between certain bearing metals and lubricants| mechanisms now in progress is one recently com- 
upon the efficiency and life of a bearing has been | menced to determine a satisfactory criterion of the | experimental trailer fitted with electrically-recording 
investigated at the request of the Tin Committee | qualities of belting for power transmission. So far | oscillographs and speed indicator. Experiments have 
of the British Non-ferrous Metals Research Associa-| the investigation has been restricted to leather | been made with the off-side wheels of the vehicle 
tion. An account* of this work has recently appeared, | belts of various widths and uniform quality. Diffi- | negotiating wooden planks ranging up to 3 in. thick 








ENCOUNTER OF A 40 x 8SOMM.N.A.P. TYRE WITH A 1/2" PLANK AT 19°2M.P.H. NORMAL TYRE LOAD 2-2 TONS. 
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culty in co-ordinating the results of static and run- | at speeds up to 26 m.p.h. The accelerations recorded 
ning tests has led to the conclusion that the change | for pneumatic tyres are much smaller, and the wave 
of extension due to a given change of load is | forms less sharp, than for solid tyres. With pneu- 
markedly dependent upon the rate at which such | matics, consequently, it may prove desirable to 


but it may be briefly mentioned here that, of a | 
number of alloys, containing varying percentages 
of tin and lead hardened with antimony, which have 
been tested in conjunction with organic and mineral 





oils, those with high lead content gave in general | 
greater friction loss and showed greater wear than 
the high tin alloys. Another ailied research, 
dealing with the adhesion and fatigue of thin coat- 
ings of white metal deposited on mild steel surfaces, | 
also recently completed,t has shown that in the best | 
practice the adhesion stress of the white metal to | 
the steel amounts to about 3-6 tons per square inch, | 
which is equal to the ultimate shear stress of the} 
white metal. Tests at high loads (up to 2,500 Ib. 
per square inch) under forced lubrication and con- 
tinuous rotation, indicate that lead bronze has a’ 
performance fully equal to that of the best tin-base | 
alle VS. 

* See ENGINEERING, vol. cxxxiii, page 489 (1932). } 

+ Reports and Memoranda of the Aeronautical Research | 
Committee, No. 1424. 


changes take place. 
accordingly being developed for measuring belt 


'extensions under actual running conditions on the 


belt-testing machine. The latter is of the regenera- 
tive type in which the input from an external source 
of power is only the loss due to imperfect efficiency 
of transmission. 

Roads Research, Wind Pressure, Ventilation.— 
Although most of the road transport research is 
now undertaken at the Ministry of Transport’s 
station at Harmondsworth, much of the test work 
on road materials is still carried out at the Labo- 
ratory, and special equipment is provided in the 
flags, kerbs, and channels, for compliance with 


* See ENGINEERING, vol. cxxxiii, page 200 (1932). 


A strobosgagpic method is | 


increase the sensitivity of the accelerometers at the 
expense of a smaller reduction in natural frequency. 
A typical record obtained with a cushion-tyred 
wheel 33 in. in diameter, and the deduced curve of 
wheel load, are shown in Figs. 6 and 7. 

The magnitude and distribution of wind pressures 
on buildings forms the subject of a research having 
important applications in structural design, which 
has been in progress for some time on behalf of the 
Building Research Board. The main object of the 
completed work has been to determine how far 
results obtained from small scale models are capable 
of being applied in practice. For this purpose, 





| engineering department for tests of concrete paving | comparative experiments have been made in the 


| natural wind on a large shed, and in a wind tunnel, 
|on a model constructed to a scale of 4}, full size. 
| In the full-scale work, pressures from a number of 
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points on the roof and walls were led to a multi- 
manometer gauge, and simultaneous records of 
pressure distribution and wind direction obtained 
by flash-light photographs. A series of pressure 
distribution curves at different wind speeds are 
reproduced in Figs. 8 and 9, from which it may be 
inferred that the general characteristics of pressure 
distribution are similar for model and full scale. 
Whilst, however, the positive pressures on the 
windward side of the building are never greater 
than would be predicted from wind tunnel tests, the 
negative pressures on the leeward side are, on the 
whole, greater by some 50 per cent. A full-scale 
investigation of wind pressure distribution at the 
railway bridge over the River Severn at Sharpness 
is now in progress. 

The advent of closed, long-distance motor- 
coaches has given prominence to the efficiency of 
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ventilators of the type which, projecting above the 
roof of the vehicle, operate by the relative motion 
of the air. The appraisal of such fittings by tests 
under normal working conditions is very uncertain 
as a result of uncontrollable extraneous influences. 
A satisfactory means of making comparative tests 
has accordingly been devised, and is illustrated by 
the diagram, Fig. 10. The ventilator to be tested 
is fitted to an aperture in the wall of a wind tunnel, 
and outside it is placed an airtight box. This box 
is connected by large bore piping to a hole in the 
opposite side of the wind tunnel, and contains a 
partition in which is mounted a rotating vane- 
anemometer, the indicator of which is observed 
through a glass window. The static pressure being 
uniform across the section of the tunnel, no airflow 
takes place when the tunnel is operated without a 
ventilator in position. When, however, the venti- 
lator projects into the tunnel, as it is intended to 
project into the air above the roof of a moving 
vehicle, the air-flow along the tunnel produces a 
suction which draws air along the pipe, past the 
anemometer, and delivers it through the ventilator 
back into the tunnel. This investigation provides 
an interesting example of the large volume of 
miscellaneous test work, undertaken by the 
engineering department for industrial purposes, 
which has been, during the past year, of an excep- 
tionally varied character. 


(To be continued.) 
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THE CUTTING OF SAND. 


In the design of structures and machines, the 


|its behaviour. 


|stationary retaining 
jexamined at the Hanover Technical College by 


to was mainly concurned with the shaping of metals | 
by plastic deformation without the removal of | 
material, it is worth noting that similar plastic | 
changes occur in cutting processes, in which, how- | 
ever, it is continued to the point at which rupture | 
takes place. Mention may be made of Nadai and | 
Wahl’s Plasticity, recently published as the first of | 
the Engineering Societies Monographs, in which the 
subject is treated in a comprehensive manner. 

It is not only in connection with metals that 
permanence of dimensions or stability is desired, 
and we have on several occasions referred to the 
research carried out by Professor C. F. Jenkin, 
F.R.S., as part of the work of the British Association 
Yommittee on Earth Pressures on the pressures on 
walls and under foundations. Professor Jenkin has 
pointed out* the peculiar behaviour of packed sand 
when disturbed. Thus, in experiments to determine 
the coefficient of friction of sand by rotating a hori- 


sand heaved up when the rotation of the disc 
began. A similar result was observed with a 
vertical cylinder rotated around its axis. These 
tests indicated that the sand expanded, and it was 
found that the closeness of packing of the grains 
of the sand was an essential factor in determining 
The expansion of the sand bulk, 
with the formation of gaps in horizontal and diagonal 
rows depending on the manner in which the material 
is disturbed, was exhibited by the similar behaviour 
of metal balls in a model.t The pressure on a| 
retaining wall was investigated by displacing the | 
wall behind which sand was placed. These tests | 
showed the formation of successive planes of rupture, | 
the formation of each new plane of rupture com- | 
mencing with a sudden jump, with the original | 
angle of slip. This point has been further dealt 
with in a subsequent article by Professor Jenkin,t{ 
in which he compared the shapes of the slip surfaces 
predicted from his theory with the photographs of 
the displacement of sand, in alternate white and 
black layers, obtained by Professor Takabeya, in 
Japan.§ The point of special interest at the 
moment is that, corresponding with this intermittent | 
or successive rupture, the forces on the wall were 
found to vary cyclically, the values depending on 
the plane of rupture. The angle of repose of the 
Leighton Buzzard sand used in the experiments 
varied between 30} deg. and 35} deg., there being 
in fact no one angle of repose. The higher value 
applied to stationary sand with all the grains 
interlocked. When the sand moves, the grains 
begin to roll over each other, the friction being 
least and the angle a minimum when the maximum 
number of grains are running over their neighbours. 

The investigations to which reference has been 
made relate to the pressure exerted by dry sand on 
walls, and the movements which take place in it 
when the wall recedes. The behaviour of loose 
material when a solid body cuts into it or is dragged 
through it is of importance from various points of | 
view, such as the construction of grabs, excavators, | 
dredger buckets, ploughs and cultivators, &c., and | 





| has also a bearing on the design of foundations and | 
| anchorages, the latter being the limiting condition 


in which no displacement occurs, similar to the | 


wall. This question was | 


| days, using the standard cutter and the same speed, 


| white and coloured dry sand into which molten paraf- 





object of the engineer is to secure permanence of | Dinglinger, who, in his doctorate thesis in 1927, 
dimensions within certain definite limits. Normally, | divided the resistance to cutting into frontal 
the stresses employed will be such as keep the strains | Tesistance and side friction, giving values for each 
within the elastic range, although this does not | of these in terms of the thickness of the cutter blade | 
always apply. Two notable exceptions occur in| and the depth of cut. He concluded that for each 
the “‘ autofrettage " process used in the manufacture | thickness, s, there was a critical depth above which 
of ordnance, and in the use of metals at high tempera- | the sand was displaced upwards, but below which 
tures. These, again, differ fundamentally in that, | it was driven to the sides, being compressed. The 
although in both cases the elastic limit is exceeded, value of this critical depth he gave as 74 \/s 

~ > c iain gos of dimensions is secured,| ‘The experimental work at Hanover has been 

Hl ie in the second extension is continuous, pro- | carried further by Rathje, the results of whose work 
vided the temperature exceeds a certain value | with comparisons with that of other investigators, 
dependent on the material employed. - 

The behaviour of metals in the plastic range 
presents a fascinating study which has received 
much attention of recent years, and was dealt with 
by Professor Kérber, of the Kaiser-Wilhelm- 
Institut fir Eisenforschung, in the May lecture of 
the Institute of Metals.* While the work referred 


| 
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was published a few months ago.* For the tests, 
a sand box was employed over which a carriage 
could be towed at speeds ranging from 0-033 m. 
to 0-32 m. per second (6-5 ft. to 63 ft. per minute). 
The inside dimensions of the sand box were 4-5 m. 
long, 2-3 m. wide, and 1-2 m. deep, the free length 
of cut available being 2-5 m. The carriage sup- 
ported the cutter blade and also carried the measur- 
ing and recording apparatus for the tractive force, 
the depth of cut and the cutting speed. The sand 
employed was a yellow sand containing a small 
amount of clay. Sieve tests of the air-dried sand 
gave 98-7 per cent., by weight, passing through a 
sieve with 2-mm. punched holes and 88-5 per cent. 
through a }$-mm. wire mesh sieve. Repeated 
measurements gave the moisture content as 5 per 
cent., with little variation. The natural angle of 
repose, determined in various ways, varied between 
45 deg. 45 min. and 49 deg., this falling to 31 deg. 





|with completely dry sand. The internal angle of 


friction had been found by Dinglinger, who used 
the same sand, to be 35 deg. Before each test, the 
sand was shovelled over, levelled and uniformly 
rammed, this requiring much practice. The result 
of the ramming was tested in several ways, such as 
withdrawing samples from different depths and 
measuring the density. The average value of this 
was 1-65 m. tons per cubic metre, that of the loose 
sand with 5 per cent., moisture being 1-50 metric 
tons per cubic metre. 

The standard blunt cutter employed in the 
majority of the tests, and also for control purposes, 
had a thickness of 15 mm. and a width from front 
to back of 60 mm. To check the accuracy with 
which conditions and measurements could be 
repeated, five tests were made on each of three 


the no-load resistance of the carriage without the 
cutter being determined on each occasion. These 
gave the mean error of the individual readings as 
from 1 per cent. to 3 per cent. Preliminary tests 
showed that the power absorbed in cutting was 
directly proportional to the cutting speed, and that 
therefore the resistance to cutting was independent 
of the speed. In spite of this, all further tests were 
made with approximately constant speed. 

In order to obtain a clear understanding of the 
manner in which the cutting of sand proceeds, 
with horizontal movement of the cutter, three 
series of tests were made as follows:—{1) Tests 
with a single blunt cutter, with varying thicknesses. 
(2) Tests with cutters having different shapes of 
the front or leading edge. (3) Tests with two 
standard blunt cutters placed at various distances 
apart up to 1,000 mm. Since the phenomena which 
occur in front of blunt cutters are of fundamental 
importance for the whole investigation, they were 
very thoroughly examined. For this purpose, tests 
were made using layers of coloured sand, both 
horizontal and vertical, while measurements were 
made of the pressure at various points within the 
sand, and in other tests the movement of the sand 
was recorded on smoked glass plates, the progress 
of the lines of flow being recorded photographically. 

Rathje points out that, as early as 1882, Forch- 
heimer had described the use of alternate layers of 


fin wax was run, which, on setting, stabilised the 
deformation and enabled it to be examined. The 
cohesion of the damp sand, which he himself used, 
was such that no additional hardening was necessary. 
The first point investigated was the formation of a 
wedge of undeformed sand in front of the cutter, 
similar to the metal which builds up on the point of 
a lathe tool. For this purpose, a trough was 
excavated in the rammed sand, having a rectangular 
section in plan. The cutter was then placed vertically 
in this trough, and packed all round with coloured 
sand. It was then worked forward until it had 
been sufficiently removed from the region of the 
coloured sand into that of the uncoloured portion. 
The gap left on removing the cutter was then filled 
up again with uncoloured sand, so that the shape 
of the sand carried forward by the cutter could be 
determined by paring off layers horizontally and 
vertically. On the removal of the topmost layer of 
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sand, there was clearly seen the wedge of coloured 
sand carried in front of the cutter, called the 
‘* Staukérper,” the horizontal section of which, at 
a moderate depth, is a symmetrical curve approxi- 
mating to a semi-circle. 

This wedge of sand is similar to the undeformed 
wedge formed underneath a die and adjacent to a 
loading plate, as described by Kérber, and also by 
Nadai (loc. cit.). It has also been shown in many 
of the beautiful diagrams of stressed material given 
at different times by Professor E. G. Coker, F.R.S. 
The latter has pointed out that the boundary of this 
wedge of driven-in material is more nearly circular 
than triangular* in the case of metals, corresponding 
with the result obtained with sand by Bathje. 

The sand wedges had similar forms with cutters 
varying in thickness from 15 mm. to 100 mm. In 
the case of the 100-mm. cutter inserted in the sand 
to a depth of 300 mm., the wedge formed not only 
in front, but enclosed the cutter entirely. At the 
surface, the wedge extended about 90 mm. in 
front of the cutter, with a maximum widtb of about 
175 mm. (although the cutter itself was only 100 mm. 
thick); at the bottom it was still about 50 mm. 
thick in front, while the width had nearly fallen to 
that of the cutter. It is to be remarked that there 
was an adhering layer of sand also on the under- 
neath side of the blade, the thickness of which layer 
on the centre line was about 13 mm. In this 
particular case, the cutting through the sand is not 
performed by the actual blade, only the friction of 
sand on sand coming into question. With different 
proportions of thickness of cutter and depth of cut, 
the conditions are altered. While the wedge has 
been compared to the undeformed wedge described 
by Coker, there is actually displacement and 
crushing together of the sand grains within it. In 
due course the horizontal pressure exerted by the 
sand being disturbed by the cutting process over- 
comes the adhesion of the sand grains to each other 
and to the blade. The depth at which this occurs, 
below which there is rubbing of the blade against 
the sand, depends on the maximum width of the 
adhering layer. Thus with the standard cutter 
having a thickness of 15 mm., the maximum width 
of the wedge at the surface is only about 35 mm., 
and the layer of sand adhering to the blade, at the 
rear edge distant 60 mm. front the leading edge, 
disappears at a depth of about 275 mm. Repeated 
tests showed that a layer of sand adhered to the 
sides of the cutters to depths identical with those 
given by Dinglinger as the critical depths, while 
below this the blades were clean. 

In front of this wedge, the actual upwards dis- 
placement of the sand takes place with the forma- 
tion of “slip bodies’ (Gleitkérper). The manner 
in which this takes place was examined by using 
alternate vertical layers of yellow and coloured sand. 
The vertical section through the centre line shows 
successive planes of rupture, very similar to those 
predicted by Jenkin, these planes of rupture not 
entering the wedge. The first plane of rupture 
(they are not really planes but shell-shaped surfaces), 
to be formed, is, however, that nearest to the cutter 
at the surface, the resistance to rupture being least 
in the upper layers. Thus these fail before the 
stress in the lower layers near the cutter is sufficiently 
high to cause cracks to develop in the material 
there, and also before the stress along the surfaces of 
subsequent rupture has progressed sufficiently to 
raise the stress to the point of failure where these 
surfaces will reach the free surface of the sand. 
Rathje states that in all cases the central section 
of the surfaces of rupture was a straight line, the 
inclination of which to the horizontal varied between 
39 deg. and 41 deg., independent of the thickness 
of the cutter. Presumably he refers only to those 
which are formed successively from the deepest 
point of the cutter as it moves forward, since those 
formed in the initial stages show the varying angle 
described by Jenkin. . 

The tests on the tractive force showed that the 
deformation of the sand proceeded in a very similar 
manner to that of metals. Thus, with the standard 
cutter inserted to a depth of 325 mm., the tractive 
force increased proportionally to the displacement 
up to a value of about 120 kg. for a movement of 





* “Elasticity and Plasticity.” Proc. Inst. Mech. E. 
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about 4mm. Up to this point the strain is elastic 
and recovers on removal of the pull. With further 
movement the load increases, with further elastic 
strain combined with plastic deformation and the 
compression of the wedge, until the tractive force is 
about 170 kg., the travel being then about 8 mm. ; 
the sand in the neighbourhood of the cutter has 
then reached its maximum density. After this the 
tractive force increases at a slow and decreasing 
rate until it reaches about 220 kg. with a travel of 
about 95 mm.; it then drops rapidly to just over 
200 kg. This corresponds to the gradual raising 
of the stress throughout the material and the 
formation of slip surfaces, culminating in the final 
rupture, after which the latter portion of the process 
is repeated. It will be understood that the first 
two points referred to above, corresponding more or 
less to the elastic limit and yield point of metals, 
cannot always be clearly distinguished. 

The pressure at different points within the sand 
was investigated by embedding in it small rubber 
bladders containing coloured water, connected by 
flexible copper tubes to glass capillary tubes. A 
horizontal plate was fastened in contact with the 
free surface of the sand to enable the sand to be 
heavily loaded without rupture. Incidentally these 
tests confirmed that the deformation of the sand 
was partly elastic and partly plastic, the pressures 
indicated on the manometers falling on removal 
of the horizontal pull, but not to the initial values. 
By means of three gauges placed at a depth of 
150 mm. in the sand and 10 mm. in front of the 
cutter—one on the centre line and the others 45 mm. 
on either side, i.e., 5 mm. inside the outer edges of 
the 100 mm. thick blade, it was found that the 
pressure at the centre was less than that at the edges. 
The explanation of this is found in the arching noted 
by Jenkin, the central gauge being within the 
compression wedge referred to above. Subsequent 
tests showed that the boundary of this wedge at each 
depth was a line of maximum and constant pressure. 

The distribution of pressure in horizontal planes 
at depths from 120 mm. to 250 mm. was examined by 
using six gauges, the first one 50 mm. from the cut- 
ter, and consequently approximately at the boundary 
of the compression wedge, and the others at intervals 
of apparently about 80 mm., both along the centre 
line of displacement and also in lines at various 
angles to it. In all cases the curve of pressure was 
found to be logarithmic, being represented by 
Pp = poe™, where p, was the maximum pressure 
at the boundary of the wedge, a the distance from 
the cutter and m a constant depending on the 
angle c«. Actually the point of maximum pressure 
did not fall on the curve when plotted at the 
boundary of the wedge, but the curve passed 
through this pressure at the face of the cutter, at 
a=0. The pressure curves were practically 
identical for values of ¢ from 0 to + 30 deg. On 
the other hand, for « = 45 deg., no rise of pressure 
was shown on any gauges except the first two near 
the cutter, even with very high loading. 

The same six gauges were used to investigate the 
pressure at different levels, at 50 mm. in front of 
a cutter inserted to a depth of 290 mm., the lowest 
one being placed 15 mm. below this depth. The 
maximum pressure occurred at a depth of about 
265 mm. Using the values so obtained along with 
the above equation for the horizontal distribution 
of pressure, curves of equal pressure in vertical and 
horizontal planes were drawn, which appeared to 
be confirmed by comparison with the cracks formed 
at the free surface. 

The horizontal flow of the sand in front of the 
compressing wedge was examined by cutting a 
number of grooves, about 1 cm. wide and 5 cm. 
deep, intersecting each other at right angles, in a 
level bed of sand, in front of the cutter which had 
already been rammed in position. These grooves 
were filled with coloured sand and the natural sand 
then rammed on top until the desired depth was 
reached, after which the cutter was moved forward 
sufficiently to produce plastic deformation but not 
rupture. The originally rectangular grid pattern 
was then exposed, the distortion found in it showing 
the directions in which slip had occurred. The 
smoked glass plates already mentioned were also 
employed to show both the horizontal and vertical 





slip lines. It is noteworthy that the slip lines near 


the front of the cutter are not at a constant in- 
clination to the horizontal, the angle decreasing as 
the depth increases and becoming negative near 
the bottom. The level at which they are horizontal 
coincides with that at which the pressure in the 
sand was found to be a maximum in the preceding 
series of tests. The various points observed are 
discussed by Rathje in relation to ellipse of stress 
and the angle of friction of the sand. 

The phenomena which occur in front of blunt 
cutters are thus seen to be very complicated. In 
order to develop an approximate method of calcu- 
lation for the cutting resistance, Rathje assumed the 
slip body to consist of a triangular prism imme- 
diately in front of the cutter with on each side of it 
a sector of an inverted cone of height ¢, equal to 
the depth to which the cutter is inserted. The 
top of this body, simulating the area enclosed by 
the trace of the surface of rupture on the free 
surface of the sand, was assumed to consist of a 
rectangle of width s, the thickness of the cutter, and 
two sectors of a circle. The length of the rectangle 
which was also the radius of the sectors forming 
the bases of the inverted cone sectors, was taken 
as equal to ¢ cot 8, 8 being the inclination of the 
surface of rupture on the mid-section, with the 
average value of 40 deg. as given above. The in- 
cluded angle of each sector was calculated from 
the ellipse of stress to have the limiting values 
of ¢ min. = 45° — p/2 = 27° 30’ and ¢ max, = 
90° — p = 55°, where p is the angle of internal fric- 
tion, equal to 35 deg. 

The cutting resistance on the front face of the 
blade is the sum of the static earth pressure, the 
frictional resistances on the surface of rupture, 
including the two vertical sides, and the cohesion on 
these sides. The coefficient of the latter had been 
found by Dinglinger to be k = 39 kg. per square 
metre, whilst Rathje’s own tests gave a maximum 
value of 150 kg. per square metre. Using the 
experimental value of the density of the moist sand, 
1-65 tons per cubic metre, the cutting resistance 
was calculated for various values of the included 
angle ¢, the earth pressure and the cohesion. It 
was concluded that for foundations such as for 
masts or anchorages, a sufficient factor of safety 
was secured by using ¢ = 30 deg., the static earth 
pressure for the calculation of the friction on the 
sides of the slip body, and k = 39 kg. per square 
metre. Even with ¢ = 55 deg. and k = 150 kg. 
per square metre the calculated resistance was not 
equal to that measured and it is recommended that 
the calculated values be doubled for depths exceed- 
ing 10 cm., in estimating the force required to cause 
cutting. Actually in the typical diagram given 
for a cutter 25 mm. thick, the calculated value for 
a depth of 37 cm. is approximately 90 per cent. of 
that measured. 

In addition to this frontal resistance, there is the 
friction on the sides of the cutter itself, which, up 
to the critical depth, is stated to be given by 
Dinglinger’s experiments as S = 2 (0-63 E,“”) where 

is the static earth pressure and #, is the co- 
efficient of friction between sand and iron, the angle 
of friction found by him being approximately 29 deg. 

The experiments with pointed cutting edges 
showed that the cutting resistance remained con- 
stant until the angle included between each face 
of the edge and the centre line had been reduced 
from 90 deg. (flat, blunt edge) to 45 deg., the 
compression wedge being formed in front of the 
cutter so that the friction was between sand and 
sand. In the region between 45 deg. and 30 deg. 
the resistance falls to a minimum (at about 33} deg.), 
approximately proportional to the ratio of the 
coefficient of sand on iron to that of sand on sand, 
after which it rises, again exceeding the value for 
blunt cutters when the angle is less than about 
10 deg. Tests were made with a cutting edge of 
the shape assumed by the compression wedge, on 
the assumption that this would give the minimum 
resistance. It was found, however, that a com- 
pression wedge of sand formed even in front of this 
cutter, followed by sliding of sand over sand and 
the increase of the resistance to a value only little 
less than that with the blunt cutter having an angle 
of 90 deg. with the centre line. 

The final set of experiments was made with two 





standard blunt cutters, 15 mm. thick, placed side 
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by side at various distances apart and towed 
simultaneously through the sand. The cutting 
resistance was found to depend upon the ratio of the 
distance between the cutters, d, to the depth to 
which they were inserted, ¢. When they were close 
together a common compression wedge was formed 
similar to that in front of a single cutter of the 
same overall width, the intermediate gap having 
no appreciable effect, the resistance for a given 
depth increasing to a maximum for d = 0-043¢. 
As the cutters were moved further apart, the com- 
pression wedge which had bridged over the gap 
was broken through, starting at the bottom, the 
sand in the gap flowing backwards. The cutting 
resistance, i.e., the tractive force, fell fairly rapidly 
reaching a minimum value when d = 0-34t, when 
the value was only about 10 per cent. higher than 
for a single standard cutter. Increasing the gap re- 
duced the mutual unloading effect of the two cutters ; 
the slip lines were no longer turned backwards 
but forwards. Two separate slip bodies were 
formed, the initial intersection of which gradually 
diminished as the distance increased until they were 
quite independent. The cutting resistance again 
increased, reaching its maximum, constant, value 
for two completely independent cutters when | 
d= 2-5t. It was noted that long before the gap 
attained this amount the two slip bodies had ceased 
to touch, showing that the inter-reaction noted 
was due to stresses in the sand which were in- 
sufficient to cause rupture. 

The results of this series of experiments are 
capable of application in a number of ways. Thus 
the first stage, in which the resistance increased, 
is of importance in the spacing of piles and footings, 
to develop the maximum supporting capacity of the 
ground. The succeeding sudden drop in the resist- 
ance indicates that in foundation work it is not 
advisable to make the intermediate gaps too wide. 
On the other hand, where it is desired to loosen 
material, as in cultivators, with the minimum 
expenditure of power, this wider spacing is of 
advantage. 

The drop in tractive force which follows rupture 
is compared by Rathje to the cyclical variation in 
cutting pressure shown in the tests of Stanton and 
Hyde*. In a diagram which he gives, the cutting 
resistance with his standard cutter, depth of cut not 
stated, is shown as increasing proportionally to the 
displacement up to about 80 kg. ; then rising more 
slowly to 113 kg., when it drops to 63 kg., there- 
after increasing to 110 kg. to drop again, the resist- 
ance varying cyclically. His experiments may 
thus again be compared with those of Jenkin, 
who observed the same cyclic variation in the thrust 
on the model retaining wall due to the formation 
of successive planes of rupture. Similar cyclic 
variations in cutting forces were, of course, noted 
many years ago in tests on lathe tools, while they 
have recently been recorded in tests on high speed 
milling machines made by Dr. F. Eiselet. 


MAYBACH AIRLESS-INJECTION 
ENGINES. 


by Messrs. Maybach- 








THe engines manufactured 
Motorenbau G.m.b.H., of Friedrichshafen, Lake | 
Constance, Germany, have achieved a world-wide | 
reputation for reliability, and particular interest | 
therefore attaches to two new models recently put on 
the market. In these the company, who have always 
formerly shown a preference for air-injection engines, | 
have adopted the airless-injection system, the pumps 
and atomisers employed being those manufactured by | 
Messrs. Friedrich Deckel, of Munich. The two new | 
engines have been designed primarily for Diesel | 
locomotive or rail-car use, a field in which the com- | 
pany’s air-injection engines have been widely employed 
in the past. In this applicaticn, the engines are of the | 
constant-speed type with electrical transmission, the | 
makers being of opinion that airless-injection can be | 
used to particular advantage in these circumstances, | 
and it is very possible that the experience gained with | 
these engines will be utilised in the design of high- 
power heavy-oil engines for airships. 

The smaller of the two new engines, illustrated in | 
Figs. | to 4, Plate VI, and Figs. 12 and 13, page 119, | 

* “Report on an Experimental Study of the/ 
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| cylinders, as shown in the same figures. 


TWELVE-CYLINDER AIRLESS-INJECTION ENGINE. 
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is a six-cylinder model, and is practically a converted 
form of the older air-injection type. The cylinders are 
cast in one block, and have a bore of 140 mm. (5-51 in.). 
The piston stroke is 180 mm. (7-08 in.), so that the 
displacement is 16,625 c.c. (1,025 cub. in.). The 
output is 150 b.h.p. at 1,300 r.p.m. As shown in 
Figs. | and 2, the cylinder heads are cast in one piece 
with the block, and are therefore not detachable. 
The horizontal flanged joint for the block is in a some- 
what unusual position, being near the top of the 


width between the walls of the crankcase, this form 
of construction results in great lateral rigidity. 
pistons are of aluminium alloy, with six rings above 
and one ring below the gudgeon pin. They are 193 mm. 
(7-59 in.) long. 


MAYBACH-MOTORENBAU 





Owing to the | 


G.m.8.H., FRIEDRICHSHAFEN. 


wall of the crankcase. The air has thus to pass below 
the cylinder block before entering the combustion 
8 . One of the pipes connecting the latter with 
r nye ser can be seen in Fig. 2, and the louvres 
are shown in Figs. 1 to 3. 

The crankshaft is carried in seven roller bearings, 
and there is, in addition, a ball bearing of the Radiax 
type to take axial thrust. This bearing is between 
the flywheel and the timing gear train, and is mounted 
on a sleeve on the flywheel hub, as shown in Fig. 1. 
The roller bearings are of the same type as those 


|employed on the Maybach airship engines, and on the 


The | 


When the new engine design was first | fore to be built up. 


older air-injection engines for railway work. As the 
crankshaft is a one-piece forging, the main bearings 
have to be threaded over the throws, and have there- 
Cylindrical ridges are turned on 


developed, pistons similar to those employed in the|the journals, and over these a split ring is held in 


air-injection engines were used. These had fixed 
gudgeon pins, but they have been discarded in favour 


| 


of pistons fitted with bronze bushes, the gudgeon pins | 


being secured in the connecting rods. The connecting 


rods are of chrome-nickel steel, with roller-bearing big | 


ends, as shown in Fig. 
big ends are undivided, the bearings being assembled in 
a similar manner to the main bearings, which will be 
described in detail later. The flat end of the connecting 
rod gradually merges into an H section. The length 
between the centres is 305 mm. (12 in.). An overhead 
camshaft is employed, as shown in Fig. 2, the inlet 


| and exhaust valves being operated through crescent- 
| Shaped rocker arms with roller followers. 


Both sets 


2. It will be noticed that the | 


of valves have a diameter of 64 mm, (2-52 in.), and | 


the seat angle is 30 deg. As shown, the valves are 
on the centre line of the cylinders. The exhaust valves 
of adjacent cylinders have a common exhaust port, as 
shown in Fig. 1, while the inlet-valve ports are connected 


position by the one-piece inner race, which is large 
enough to be slipped over the throws. The rollers, 
with their cage, and the outer race, are then placed in 
position, and the bearing is completed by side rings. 
The bearings are mounted in the upper half of the 
crankcase, as shown in Figs. 1 and 2, the case being 
split on the centre plane of the bearings. The latter 
are held in place by the usual bearing caps, which are 
elongated downwards, as shown in the figures, to form 
supporting brackets for a perforated aluminium plate. 
This plate covers the sump in the rear part of the 
lower half of the crankcase. The crankshaft carries 
a small gear wheel, visible in Fig. 1, between the 
outermost roller bearing and the ball bearing, the 
wheel being provided with a flange, extending over 
the flywheel hub, abutting against and ‘ocating the 
inner race of the ball bearing. The wheel engages with 
two trains of gears, above and below it, which respect- 


lively drive the overhead camshaft with the fuel- 


by outside pipes to the interior of the crankcase, so that | 


injection pump, and the lubricating pump. A tor- 
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the air for combustion is drawn from the latter. | sional vibration damper, shown in Fig. 1, is mounted 


cexxxiii, page 746 (1932) sior 
Louvres, with wire strainers, are provided on the opposite | inside the casing on the opposite end of the crankshaft 
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SIX AND TWELVE-CYLINDER AIRLESS-INJECTION ENGINES. 


CONSTRUCTED BY MESSRS. MAYBACH-MOTORENBAU G.m.8.H., FRIEDRICHSHAFEN. 
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20 
Min. | The position of the fuel pump on the engine is 
z Fig.17. FUEL CONSUMPTION shown in Figs. 1 and 3, and a cross section through 
°o 200 400600 800 1000 1200 3400 - | > |the pump is given in Fig. 12. There is a separate 
Revs.Per Min. = \ plunger for each cylinder, all six —— being 
5. FUEL CONSUMPTION £220 + arranged in one block, as shown in Figs. 1 and 3. 
280 x Ns 4 Each plunger is 12 mm. in diameter, and at its lower 
g int | end is in contact with a roller recessed in the top of 
aT ] H a rocking lever. A second roller, mounted on a roller 
240 1 bearing on the lever, is interposed between the roller 
§ | Bp) it 120 160 $08 "a5 sas 30 300 seb" in contact with the plunger and the cam. The latter 
S200) © sae») Horse Power “eNomneeniNe” | gives a stroke of 6 mm., and is designed to produce a 
Bier | slow suction stroke followed by a rapid delivery. 
= The right-hand end of the lever is mounted on an 
£160) |to the flywheel. It wil! be noticed that this consists | eccentric shaft passing through all six levers. This 
a | of a friction disc, keyed to the crankshaft, and gripped ‘shaft is hollow, and is itself mounted on a second 
© aod | between the inner faces of two spring-loaded discs | eccentric shaft passing through it, the two shafte 
z 120 | carried on a roller bearing on the hub of the fixed disc. being fitted with regulating levers at opposite ends of 
e | There is a spur gear beyond the damper, serving to the pump block. The outer eccentric shaft, when 
S 40 drive the water pump, which is mounted on the left- | turned, regulates the quantity of fuel injected by 
os hand side of the engine. The forward end of the | raising or lowering the whole lever, this movement 


crankshaft extends through the crankcase, and drives | resulting in an earlier or later opening of the spill 
|the small air compressor, shown in Fig. 1. The air| valve. The latter is shown to the right of the plunger 
compressor is flanged to the end of the crankcase, as | in Fig. 12, and it will be noticed that it is operated by 
shown, and can be coupled or uncoupled by a clutch an adjustable interceptor plug, screwed into the lever 
°°" 20 40 60 860 wo 140 'at will. It is used for supplying starting air, or for | from below at an angle. By turning the inner eccentric 
(3827 M) Horse Power “eNGINEERNG” | the operation of brakes or other ancillary apparatus. shaft, the cam roller is advanced or retarded with 
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respect to the cam, thus regulating the injection 
timing. 
The suction valve is directly above the plunger, as 
shown. It is 10 mm. in diameter, and is, therefore, 
of relatively large size, to avoid the necessity for a long 
stroke, which would probably not be completed at high 
speeds. Even with the large valve, which is of the smallest 
practicable weight, a small increase in the volumetric 
efficiency is unavoidable at low speeds, but this is not 
a disadvantage, as it ensures a high engine torque at 
such speeds. The increase, however, is kept within 
safe and economical limits by carefully proportioning 
the size of the valve and of the pressure space above 
the plunger. The oil is fed by gravity from a tank 
to the chamber above the inlet valve, the connecting 
pipe being 10 mm. in diameter. It will be noticed 
that the spill valve communicates with the same 
chamber, and that below the seating the body of the 
valve is reduced in diameter, to allow the oil under 
pressure to pass to the delivery valve. The action of 
the pump is almost self-explanatory. As soon as the 
plunger commences its upward stroke, the oil is 
delivered to the atomiser through the horizontal 
passage until the spill valve commences to lift, when 
the oil is at once by-passed into the suction chamber. 
The spill valve also serves as a —~ valve, being 
arranged to lift against its spring if the oil pressure 
exceeds 10,000 Ib. per square inch. The size of the 
suction chamber has been carefully proportioned to 
avoid any resonance being set up between the impulses 
of the pump and the natural period of vibration of 
the oil column. The non-return valve, through 


which the oil leaves the pump, is a simple spring- | 


loaded cylinder with a coned face. The latter is 
drilled to allow the oil to pass to the centre of the 
valve after it has lifted. The pipe connections to the 
atomisers are 6 mm. in outside diameter and 2 mm. in 
inside diameter. 

It will be seen from Fig. 2 that each cylinder is 
fitted with one atomiser arranged to deliver the fuel 
at<a slight downward angle into the combustion space. 
The tops of the pate are hollowed out to form 
pockets open at the top and towards the atomisers, 
but with a surrounding ridge so that the spray, 
entering in the form of a fan, cannot impinge on the 
cylinder walls. One of the atomisers is shown in 
section in Fig. 13, and it will be seen that it is of the 
needle-valve type, with automatic lift under the fuel 
pressure. The atomisers are normally adjusted before 
leaving the works to operate at a constant pressure of 
4,270 lb. per square inch. The atomiser is provided 
with the usual detachable nozzle plate, so that plates 
having different forms of spray orifices can be employed 
on different engines. Before entering the atomiser, the 
fuel passes through a multi-stage filter consisting of a 
cylinder containing a shaft, on which a number of 
cylindrical discs are turned. Each successive disc has 
a smaller clearance with the cylinder wall, the clearance 
of the last disc being sufficiently small to hold back the 
smallest impurities. Fig. 13 shows the atomiser to be 
provided with the usual passage communicating with 
the spring chamber, through which any oil, which 
may have passed the needle-valve stem, escapes. As 
shown in Fig. 2, this passage terminates on the outside 
in @ spout which directs the oil into a small gutter at 
the top of the cylinder block. 

The lubricating pump is of the gear type. It is 
located in the sump at the flywheel end of the engine, 
and, as already mentioned, is driven by a gear train 
from the crankshaft. After passing through a filter, 
flanged in an accessible position on the outside of the 
orank-case, the oil enters two pipe lines. The main 
line runs beneath the crankshaft, and passes through 
the bracket webs of the bearing caps. Passages through 
the webs, shown in Fig. 1, feed the oil to jets, through 
which it is sprayed on the big-ends, the latter 
being further provided wit pockets. The oil mist, 
resulting from the movement of the big-ends past the 
sprays, is relied upon to lubricate the main bearings. 

he second oil line goes up to the camshaft, which 
runs in bronze-backed white-metal bearings. The oil 
connection between the various bearings is effected 
through the hollow shaft carrying the valve rockers. A 
pressure-control valve in the Tabticating system ensures 
@ constant oil pressure at all engine speeds. 

When the engine is coupled to a dynamo, the latter 
can be employed as a starting motor, but the engine is 
also provided with a compressed-air starting system. A 
distributor casing, located at the forward end of the 
camshaft, contains six valves arranged radially and ope- 
rated by a single cam. This cam is arranged to slide on 
its shaft, and is normally held out of action by a spring. 
It is connected with a piston in a small air cylinder, 
and when the starting air valve is opened the cam is 
moved into position. Each of the six valves is con- 
nected by a separate pipe to its starting valve in its 
cylinder, these being arranged vertically in the head, 
as shown in Fig. 2. An initial torque of not less than 
870 \lb.-ft., at a speed of 100 r.p.m., is required to 
start the engine, and this is obtained with a starting 
air pressure of not less than 285 lb. per square inch. 


The horizontal valves, one of which is shown to the left 
of the cylinder head in Fig. 2, normally operate as safety 
valves, but they are also arranged to relieve the 'pres- 
sure in any particular cylinder if required. For this 
purpose, the stems are screwed and provided with nuts, 
which, when turned, raise the valve from its seating. 

The arrangement of the governor is somewhat 
unusual. It is a separate unit, attached by flange to 
the rear end of the engine above the flywheel, as in Fig. 
1, and driven by the train of gears operating the cam- 
shaft. It consists of two parts, mechanically indepen- 
dent, which may be termed the primary and secondary 
units. The former is a centrifugal governor of the 
normal weighted type, which operates a slide valve 
against the action of a spring, of which the tension 
can be adjusted from the outside of the casing. The 
secondary unit consists of a cylinder with a spring- 
loaded piston, the latter being connected by levers 
and rods with the control lever of the fuel pump. The 
spring always tends to push the piston into the cylinder 
and to shut off the fuel supply. The cylinder is 
connected by a pipe with the pressure side of the lubri- 
cating system through the slide valve of the primary 
unit, a reservoir of oil under pressure being also ar- 
ranged in the circuit. So long as the speed is normal, 
the lubricating-oil pressure acting on the piston holds 
the control lever in the open position, the slide valve 
being open at the same time. If the speed rises, the 
movement of the slide valve restricts the oil supply, 
lowering the pressure on the piston, and the spring 
tends to shut off the fuel supply. As the control lever 
is moved by the lubricating-oil pressure, instead of by 
the governor weights, it is very positive in its action, 
and in addition, if the lubricating-oil supply fails from 
any cause, the engine is immediately shut down. The 
normal variations in oil pressure while the engine is 
running are insufficient to affect the operation of the 
governor. 

The horse-power and torque curves for the engine 
are given in Fig. 14, and the consumption curve at the 
normal running speed in Fig. 15. From the horse- 
power curve, it will be seen that the output at 500 r.p.m. 
is about 65 brake horse-power, rising to 150 brake horse- 
power at 1,300r.p.m. The torque at 460 r.p.m. is 92 m. 
kg. (665 lb.-ft.) and it gradually falls off to 83 m. kg. 
(600 Ib.-ft.) at 1,300 r.p.m. It will be seen from Fig. 15 
that, at the latter output and speed, the fuel consump- 
tion is 200 grammes (0-44 Ib.) per brake horse-power 
hour. The compression ratio is 13 to 1, and the com- 
pression pressure varies from 427 Ib. per square inch 
to 498 lb. per square inch. The maximum combustion 
pressure is 850 lb. per square inch, and the mean 
effective pressure is 88 lb. per square inch. It is of 
interest to compare these figures with those for the 
corresponding air-injection engine. The latter has a 
compression ratio of 14-5 to 1, a compression pressure 
of from 498 Ib. per square inch to 570 Ib. per square inch, 
&@ maximum pressure of 780 lb. per square inch, and a 
mean effective pressure of 102 Ib. per square inch. 

Turning now to the 12-cylinder engine, illustrated 
in Figs. 5 to 8, Plate VI, Figs.9 and 10 on page 118, 
and Fig. 11 on page 119, it will be seen that it has 
many features in common with the six-cylinder 
model. The injection pumps and atomisers, for ex- 
ample, are identical, a separate pump being employed 
for each block. The engine is provided with the 
same type of governor and vibration damper, and 
the two overhead camshafts are driven in a similar 
manner by trains of gears at the rear end of the crank- 
shaft. The air-starting system, fitted only to the 
right bank of cylinders, is also identical. The first 
important difference to be noticed is in the cylinder 
blocks. It will be seen from Fig. 5 that separate 
cylinders are employed in the larger engine. A 
photograph of one of the cylinders is reproduced in 
Fig. 11, and it will be appreciated from this figure and 
from Fig. 5, that the cylinders are faced on the sides 
to make direct contact. The projecting hollow lugs, 
visible on the left of the cylinder in Fig. 11 constitute 
the inlet and outlet water ports, the ports of adjacent 
cylinders being coupled by flanges so that the water is 
forced by the centrifugal pump successively through 
the whole range of cylinders. The four lugs for 
securing the cylinders to one another can be clearly 
seen in Fig. 11. By comparing Figs. 2 and 6, it 
will be noticed that the pump is mounted on the 
front of the six-cylinder model, and on the rear of the 
12-cylinder model. It is driven from the rear cam- 
shaft gear train in the latter engine. The size of the 
water passages and pump have been proportioned to 
give a difference between the inlet and outlet tempera- 
tures of the water not exceeding 50 deg. F. on full load. 


are shown respectively in Figs. 7 and 8, is made 
of Silumin, and its general form can be gathered from 
these two figures, and from Figs. 5 and 6. 
be seen that the cylinders are mounted in a similar 
manner to the block in the smaller engine. The | 


by the two banks. The crankshaft and bearings are | 








arranged in a similar manner in both engines, the | 





construction being shown clearly in Figs. 7, 8 and 10. 
In order to keep the 12-cylinder engine as short as 
possible, the connecting rods for one block of cylinders 
are linked to those of the other, as shown in Fig. 6. 
It will be seen from this figure that the linked rods 
are fitted with double roller bearing big ends. 

The horse-power, torque and fuel consumption 
curves for the larger model are given in Figs. 16 and 
17. It will be seen that the engine develops about 
132 brake horse-power at 400 r.p.m., rising to 410 brake 
horse-power at 1,400 r._p.m. The maximum torque, of 
about 237 m. kg. (1,710 lb.-ft.) occurs at 400 r.p.m., 
and the torque gradually falls off to about 208 m. kg. 
(1,500 lb.-ft.) at 1,400 r.p.m. The consumption at 
full power is about 192 grammes (0-42 lb.) per brake 
horse-power hour. The compression ratio is 13 to 1, 
the compression pressure from 427 lb. per square inch 
to 498 Ib. per square inch, and the maximum working 
pressure is 853 lb. per square inch. The mean effective 
pressure is 88 lb. per square inch. The engine weighs 
3,740 lb., or 9-13 Ib. per brake horse power, taking the 
latter at the upper figure of 410. The height from the 
crankshaft centre to the top of the engine is 36 in., and 
from the same point to the bottom is 16-95 in., while 
the maximum width is 41-8 in. The aluminium alloy 
pistons have a length of 8-4 in., and weigh 15-96 lb. 
each, complete with their gudgeon pins and rings. 
The diameter of the inlet valves is 2-83 in. and of the 
exhaust valves, 2-67 in. The minimum starting air 
pressure is 285 lb. per square inch, but a pressure up to 
850 Ib. per square inch may be safely used. If the 
engine is started by motoring over, the minimum 
initial torque required is 2,530 lb.-ft., and the speed is 
100 r.p.m. 

In concluding our description of the two engines, it 
may be pointed out that they offer particular advan- 
tages for operation in confined spaces. Since the whole 
of the air entering the cylinders must pass through the 
crankcase, the pressure in the latter is slightly below that 
of the atmosphere, the emission of fumes being, there- 
fore, effectively prevented, and the engines themselves 
acting as nF The air passing through the 
interior of the engine assists in cooling the oil and the 
bearings, while the use of roller bearings, which have 
been found to be exceedingly reliable in earlier May- 
bach engines, greatly prolongs the period between 
overhauls. It is stated by the makers that this period 
is normally between 3,000 and 4,000 working hours, 
only minor adjustments being required between the 
overhauls. 








SLIDE RULE FOR REINFORCED 
CONCRETE. 


Messrs. A. W. Faser, of Stein, near Nuremberg, 
have prepared a new slide rule specially designed for 
the needs of the draughtsman engaged in the design 
of reinforced concrete. An excellent feature in the 
rule is that it is at the same time a general purpose 
rule, having the usual A, B, Cand D scales. The special 
scales are all engraved on the back of the slide, which 
must be reversed when the use of them is required. 
Another valuable characteristic is that though nomin- 
ally a 10-in. or 25-cm. rule, both the A and D scales 
have been continued beyond the usual limits. Thus 
the D scale extends from 0-89 up to 17, instead of, as 
customary, from 1 to 10. This improvement reduces 
very materially the occasions on which it is necessary 
to change the rule from end to end. 

The special scales are five in number. They have 
been prepared on the assumption that the ratio of 
the elastic modulus of steel to concrete is 15, but can 
be used for other values. With one setting of the rule 
the effective depth, the area of the steel reinforcement 
required and the position of the neutral axis can all 
be read off. A special scale gives also the number of 
round bars of different diameters required to make up the 
total reinforcement required. Full instructions, with 
a complete series of illustrative examples worked 
out in British units, are given in a pamphlet which 
accompanies each rule, and on the back of the rule 
are printed a number of useful data on weights of 
materials and proportions of cement, sand and aggre- 
gate for different mixes. The graduations are on 
white celluloid and appear to be very accurate, and 
the rule is provided with the usual glass cursor, which 
is, however, somewhat longer than usual and corre- 
spondingly more stable. We are indebted for the 
particulars on which this note is based to Messrs. 
Berrick Brothers, Limited, of 13-14, Camomile-street, 





The crankcase, of which the upper and lower halves 


Street, 


atomisers are located on the inside of the Vee formed | ir 


London, who are the British agents for the makers. 








FoREIGN MARKETS RepPorts.—A report on the market 
for internal combustion engines in Algeria has been made 


It will | by H.M. Consul-General at Algiers, and may be obtained 


from the Department of Overseas Trade, 35, Old Queen- 
London, 8.W., quoting Ref. No. G.X. 11,653. 
A report has also been received from the Commercial 
‘ounsellor to H.M. Legation at Stockholm regarding the 
| trade in motor vehicles in Sweden, and may be obtained 


from the same Department, giving Ref. No. 11,630. 
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TABLE I.—Torninea wits a Box Toot. 


Diame ter 


of 
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L 1 
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Based on a cutting speed of 90 ft 
24 times speed and 14 times feed, except when finishing. 


Width 
of 


Form. 


4 in. 


} in. 


j in. 


Based on a cutting speed of 80 ft. per minute at stock diameter for steel. Assumes finished diameter is 50% of stock diameter 
} of stock diameter. 


or depth cut 


Diameter 
of hole. 


a meee 


Tap size. 


4BA 
2BA 
UBA 


# in. Whit. 


Diameter 
of hole. 


a ee He ape 


Diameter 
of stock. 


ee ree 


Based on drilling at 90 ft. per minute at drill diameter with brass 2} times higher speed or feed. Reaming at 60 per cent. 
Parting off speed at § diameter, brass speed being 
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Spindle 


Speed. 
r.p.m. 


688 
458 


344 


688 
458 
344 
2,450 
376 
916 
688 
2,450 
376 
916 
688 
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per minute at stock diameter (except for 


Spindle 


of Speed. 


Stock. r. 
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R.P.M 
required at 
90 ft. per min 


Threads 
per inch. 


38 
32 


16 


Revs 
per second. 


22 


9-2 


6-8 


R.P.M. 
required at 
90 ft. per min. 


2,064 
1,376 
1,032 

6838 


p-m. 


Revs. 
per 
second. 
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rev. 
Steel. 


-FORMING WITH 


*0025 
“004 
-005 
-004 
-007 
-009 
“002 
-0033 


005 


-006 
-006 
“008 
“012 
“O15 


i in. at 80 ft. 


Revs. 


required. 
per inch. 


Steel. 


Steel. 
400 35 
250 33 
200 35 
250 22 
143 19 
lll 19 
500 12 
300 13 
200 ls 
166 15 
166 4- 
125 5. 
83 5. 
67 5 


THE Cross SLIDE. 


Feed 


per rev. 


Steel. 


0 -00075 
0O- 
0- 


0- 


0- 


0- 
O- 
0- 
0: 


0- 


0- 
0- 


0- 
0- 
0- 


0012 
0016 
002 

0002 
001 

0015 
0016 
0008 
0009 
001 

0011 
0008 
0009 
0009 


Revs. 
required 
per inch. 
Steel. Steel. 
1,330 4 
830 10 
625 16 
500 25 
5,000 16 
1,000 12 
666 18 
625 21 
1,250 9 
1,110 14 
1,000 27 
910 45 
1,250 15 
1,110 30 
1,110 54 


Brass allows 24 to 3 times speed but same feed. 


TABLE III.—-MiscetLangeous OPERATIONS. 


DRILLING. 


Revs. required 


Seconds required per inch. 


Seconds required per inch. 


Revs. per Feed per rev. ae - 
second. | Steel. per inch, 
| Steel. 
46 0-0028 x 
2 0-005 v 
15°3 0-006 11 
11-4 0-007 13 
TAPPING OR SCREWING. 
R.P.M. Revs. 
required at per second. 
30 ft. per min. Steel. 
810 13-5 2:8 
620 10°3 3-1 
490 8-2 3-1 
306 5-1 3-2 
REAMING. 
Riad Revs. required 
Feed per per inch. 
rev. Steel. Steel 
— Steel. 
0-004 250 9 
0-004 250 1s 
0-007 16 
0-009 111 16 
PARTING OFF. 
Feed Revs. required 
Revs. . 
per second. ——- per inch. 
Steel. Steel. 
34 0-001 4 
23 0-001 s 
17 0-0012 13 
11-4 0-0013 25 


drilling speed, speed and feed for reaming brass being 2} and 14 times higher 


24 times faster. 


ed 


FOR AUTOMATICS. 


Seconds required 
per inch. 


per minute) for steel. 


Seconds required. 
50% reduction. 


Seconds required per inch. 


Seconds required. 


Brass. 


Brass. 
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ESTIMATING MACHINING TIMES 
FOR AUTOMATICS 


By Henry Warson. 


It is commonly necessary in the estimating, planning, 
and rate-fixing departments to estimate the time taken 
to produce small turned parts on automatic lathes 
before a cam lay-out is prepared for the component in 
question. While, with long experience, it is possible 
to do this sufficiently accurately by merely glancing at 
the sample or drawing, it is usually desirable to have 
some definite basis for quickly approximating the 
production time. The Tables annexed may be found 
useful for that purpose. They relate to produc- 
tion on fairly efficient machines of the Browne and 
Sharpe type in the average factory, using high-speed 
cutters, but do not give the minimum times possible 
where rough work is turned out under intensive 
specialist operation. 

Table I gives the time for turning down a shoulder 
1 in. long with a box tool. Thus, to reduce a $-in. 
diameter steel bar to } in. diameter with a }-in. cut, for 
a length of | in., takes 22 seconds. The machine runs 
at 11-4 revolutions per second and gives a feed of 
0-004 in. per revolution. 

Table II gives the time for forming from the cross 
slide to a 50 per cent. reduction of diameter. Thus, to 
cut a groove } in. wide and } in. deep in a }-in. steel 
bar takes 12 seconds. The machine then runs at 
10-2 revolutions per second and gives a feed of 0-001 in. 
per revolution; 1,000 revolutions, or 98 seconds, are 
thus necessary to feed in 1 in. A cut } in. deep, there- 
fore, takes 12 seconds, approximately. 

Table III gives the times for miscellaneous opera- 
tions. In drilling, if the hole diameter is much less 
than the stock diameter, a longer time may be neces- 
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sary, as the speed is often limited by the latter. In 
screwing or tapping, the time shown should be doubled 
to include running off. 

In estimating the aggregate production time the 
times for the individual operations should be added 
together, including that for roughing and finishing cuts, 
forming, drilling, reaming, tapping, screwing, and 
parting off. The time taken to index the turret should 
be added, according to the size of the machine, as below. 
Finally, an allowance is necessary for feeding in rods 
and grinding tools. This might be 10 per cent. for 
brass components, and 15 per cent. in the case of steel 
and for those of insulating materials destructive of 
cutting edges. A higher allowance is also desirable 
where close limits are demanded. The times for brass 
components are also given in the Tables; they allow 
of two to three times the cutting speed and up to one 
and a half times the feed possible with steel. 

The capacities and indexing times of Brown and 
Sharpe machines are as follows :— 


No. 00. No.0. No. 2. 

Maximum diameter of material, 

inches . obs see see & - 4 
Maximum length of feed, inches 2 3 4 
Maximum length of turning, 

inches ... ove eee ae 2 3 
Maximum possible surface speed, 

ft. per min. oes ooo = aee 294 275 
Time to index one complete turn, 

seconds eee eee eee 3 4 6 


The time for machining the component shown in 
Fig. 1, assuming mild steel, may be approximated as 
follows :— 


Turn down § x 22 14 
Form 4+ x 16 8 
Part oft : 4 
Index 3 
29 

15 5 


34 sec. 











I22 


The time for the component shown in Fig. 2, assuming 
mild steel :— 


Turn down t x 35 9 
Turn down # x 22 17 
Screw on and off 24 x 2 5 
Form ‘ oo Ip x 
Part off o Part off 13 15 
Index 4 
50 

15 8 

say 58 secs. 


With large pieces two operations can often be run 
simultaneously, or partly so, according to the strength 
of the piece, feed, and limits observed. Generally, 
however, it is safer to consider each operation alone, 
especially on smallcomponents. While some operators 
may consider the cutting speeds allowed to be high, it is 
probable that their feeds will be heavier. The speeds 
may differ slightly from those conveniently available 
in practice. 

The writer has found the foregoing to give a fairly 
close approximation to the actual times subsequently 
found satisfactory. 


CAST-IRON CULVERT LININGS AT 
SOUTHAMPTON. 


In spite of the suspension of work on the new 
Cunarder, the construction of the large graving dock 
at Southampton is being steadily proceeded with. 
It will be remembered from previous references in 
these columns, that this dock will have a length of 
1,200 ft., an entrance width of 135 ft. and a depth 
over the blocks of 45 ft. at high water of neap tides, 
dimensions which will not only make it the largest 
graving dock in the world, but which indicate the 
enormous volume of the impounded water. This, of 
course, necessitates very large culverts for filling and 
emptying. The culverts are being constructed of 
mass concrete with cast-iron linings. The whole 
of the cast-iron linings are being manufactured by 
Messrs. Ashmore, Benson, Pease and Company, 
Limited, Parkfield Works, Stockton on-Tees, and we 
have recently inspected some of them at this firm’s 
works, We reproduce in Figs. 1 to 3, on page 128, 
photographs of typical connections, which are ad 
mirable examples of heavy foundry work and of 
ingenious design and pattern-making. The examples 
show a cross-piece, and a tee-piece, both of 10-ft. 
internal diameter, and a Y-piece of 6 ft. 6 in. internal 


diameter. As will be seen, the culverts are built up of 
segments bolted together through external ribbed 
flanges. The jointing surfaces are all machined, no 


jointing material being employed, and special care has 
been taken so that, on assembly, all jointing surfaces 
make intimate contact, and also that a smooth surface 
in the bore is ensured. The segments forming the 
standard lengths of culverts are interchangeable, as are 
some of those of the connecting pieces, such as those 
illustrated. 

The tee-piece shown in Fig. 3 is 20 ft. long from 
flange to flange, by 10 ft. from the centre to the branch 
flange. A very easy radius is provided and the difficulty 
of intersection of the two cylinders where their centre- 
lines approach has been got over by the insertion of 
a flat piece in this region, roughly semi-octagonal in 
shape. There are 22 segments altogether, and the 
total weight is 25 tons 7 cwts. 2 qrs. The cross piece is 


~~ 


even larger. It consists of 28 segments, weighing 
altogether 29 tons 15 cewts. 2 qrs., and measuring 20 ft. 


each way across the flanges. The scantlings are the 
same as for the cross piece, and a similar method of 
dealing with the intersection of cylindrical figures has 
been adopted, the flat portion in this case being made 
of two pieces, which together form an octagon. The 
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the dock, who are, of course, also responsible for the | 


culverts, are Messrs. John Mowlem and Company, | 
Limited, and Messrs. Edmund Nuttall Sons and 
Company, Limited. | 





LETTERS TO THE EDITOR. 
MACHINABILITY. 


Epitor OF ENGINEERING. 


| 
| 
| 


To THE 
Sir,—With reference to the leading article in ENor- 
NEERING of the Ist inst. (page 15 ante), the Authors of the 
paper on “The Machinability of Steel as Indicated 
by its Macrostructure,” desire to call attention to the 
fact that their remarks regarding the effects of heat 
treatment on machinability referred definitely to the 
drilling of rifle barrels. It is definitely accepted that 
heat treatment may improve the machining properties 
of a steel to some extent, but the Authors’ experience 
has been that with steels of a definitely bad macro- 
structure such as they illustrated, heat treatment had 
little effect and the results obtained in machining tests 
compared most unfavourably with steels exhibiting | 
characteristic good macrostructure (Figs. 4 and 5). 

Regarding the statement by Mr. Sanders that open- | 
ness of structure—giving bad machinability—can be 
improved by hammering, i.e., giving better machinabili- 
tv, the Authors would like to point out that their 
experiments were carried out both on rolled bars 
144 in. in diameter, in the normalised condition and on 
rifle barrel forgings produced from the same bars and 
drilled both in the normalised and hardened and tem- | 
pered condition. The drilling results from both bar 
and forging were identical; those with good macro- 
structure were excellent; those with bad macrostructure 
consistently bad. It is, therefore, safe to assume that 
the method of manufacture and subsequent working 
down of the ingot was responsible for this difference 
in drilling properties and in macrostructure. 

The Authors have read the paper on “ Researches 
on Steels and Forgings for Greater Density, 
Machinability and Durability’ by Mr. W. E. Sanders, 
and while during their own research they carried out 
experiments with regard to hot etching, &c., they | 
failed to get any etching reagent which developed the 
characteristic banded structure except with reagents 
containing copper salts (Rosenhain’s, Heyn’s and | 
Stead’s) of which Rosenhain’s gave the most satisfactory 
results. 

So far little work has been done on drop forgings, 
but even from that small amount it is evident that some 
drop forgings when macro-etched with Rosenhain’s 
reagent show a much greater amount of “lined” 
structure than others. Tentatively it is suggested that 
the more distinct the “ lined” structure the better the 
steel from the machinability point of view. 

Yours faithfully, 
F. E. Roprnsoy. 
C. T. Nessrrr. 





Royal Small Arms Factory, 
Enfield Lock. 
July 7, 1932. 


{[Nore.—In view of Messrs. Robinson & Nesbitt’s| i 
reference to Mr. Sander’s “ paper,” we should perhaps 
state, to avoid misunderstanding, that the material on 
which our article was based, was not the actual paper 
read recently by Mr. Sanders before the American 
Society of Mechanical Engineers.—Eb. E.} 


HYDROSTATIC PRESSURE IN DAMS. 
To THe Eprror or ENGINEERING. 


Str,—The Committee on Dams of the American 
Society of Civil Engineers is making a study of hydro- 
static pressure both within and under the bases of 





Y-piece is of 6 ft. 6 in. bore, and measures 14 ft. between 
the two parallel flanges, the distance from the centre 
line to the face of the branch flange being 10 ft. 6 in. 
The problem of intersection has been met by a flat 
triangular plate placed asymmetrically on the inner 
curve of the branch. There are 22 segments and the 





dams. In this connection the Committee invites the 
co-operation of engineers in every country who are 
designing or constructing dams. The Committee 
desires facts as noted by careful observation, and not 
opinions or theoretical discussions. Present know- 
ledge regarding actual uplift under and within dams is 
limited. Therefore, we ask engineers, when designing 


i 


t 


| construction joints. 
|more central observing points as found convenient, 


| derived may be very great. 


will be disclosed. 
be sent when made. 
for in 1, 2, 3 and 4, as its receipt may suggest the 
securing of other information that may be highly 
important. 


[JULY 29, 1932. 
intervals along the length of the dam, and at each 
location there should be not less than three pipes in an 
up and down-stream direction, this number increasing 
with the width of the base. If a rock foundation 


| has extensive or nearly horizontal stratifications, other 


pipes should be carried down below the base to some 
of the rock joints. The locations and elevations 
below the base should be governed by the character 
of the foundation material, whether rock or soil, and 
the purpose should be to locate the pipes systemati- 
cally in both longitudinal and transverse directions 
with the view to developing all possible conditions. 
For measuring hydrostatic uplift within the struc- 
ture, similar pipes should be arranged with their open 
lower ends at different elevations above the base, as 
the design of the structure will permit. It would be 
well to have their lower ends open into horizontal 
The pipes may be led to one or 


so long as the grade is always upward. The size of 
the pipes is not important, but should be such as to 
permit observations of the water levels within them. 
The cost of installing such pipes will be small when a 
dam is under construction, while the benefits to be 
The public has a direct 
interest in the safety of dams. 

We urgently request that the following procedure 
be carried out :— 

(1) Observe the water level or water pressure in each 


| pipe at intervals which should be practically simulta- 


neous for each cross-section, recording also the levels 
of the reservoir and tail water surfaces. The observa- 
tion intervals should be frequent as the reservoir is 


filling. Thereafter every week or every month will 
suffice. At least a year’s observations should be 
| recorded. 


(2) Observe the temperature of the water, both in 
the reservoir and in the pipes. There is some evidence 
that uplift pressure may be affected by temperature. 

(3) Send us the observations at intervals; also 


drawings of the dam showing the pipe locations and 
necessary cross-sections, all to scale. 
should illustrate the details of the cut-off and the 
drainage system, if any, and show all other pertinent 
data. 
masonry, and methods employed to secure bonding and 
to obstruct flow of water through the structure. 


The drawings 


Also the character of concrete or 


describe 


(4) Send a detailed description of the foundation 


material, presenting all of its known characteristics, 
together with geological sections, both longitudinal 
and transverse, showing joint systems, faults, bedding, 
&e. 
useful. 


Photographs of the foundations also will be 


(5) Repeat the observations asked for in paragraphs 
1 and 2 sufficiently often so that seasonal variations 
These repeated observations should 
Do not hold back the data asked 


(6) Send all communications to H. de B. Parsons, 


| 26, Beaver-street, New York, U.S.A., who will acknow- 
ledge for the Committee. 


The Committee would be glad to correspond regard- 
ng details, should anyone so desire. 
CoMMITTEE ON Dams, AMERICAN SOCIETY 
oF CrvtL ENGINEERS. 
THADDEUS MERRIMAN, Chairman. 
FREDERICK H. Fow er. 
D. C. Henny. 
J. B. Liprrncorr. 
H. pe B. Parsons. 
CuarRLes B. WING. 
Stas H. Wooparp. 
New York, 
July 18, 1932. 
[We are glad to commend this letter to those of our 


readers who may be able to assist in this valuable 


Ep. E. 


nquiry. 








“ Tue Pioneer” or lyp1A: CHANGE IN PROPRIETORSHIP. 


—It is announced that the well-known Indian newspaper, 
The Pioneer, has been acquired by a company, the capita! 
in which will be mainly held by Ruling Chiefs, zamindars 


aluqdars, and business men. Hearty support will be 








total weight is 12 tons 7 owt. 

given to the policy of responsible government in India. 
At the same time, the employment of unconstitutional 
and subversive methods for the attainment of that end 
will be opposed. The paper will be progressive, and 
liberal in outlook and will stand for justice and fair play 
to all, irrespective of colour, caste, or creed. It will 
— for mutual understanding and greater collaboration 
xetween Indians and Europeans in the great task which 
lies ahead. Above all, it will assist in the organisation 
of a party representing stable and responsible opinion, 
| in order that full advantage may be taken of the oppor- 


Although the pieces shown «re of parallel bore in| a dam, to incorporate in their plans methods of 
both the main and branch lines, a number of other | observing the hydrostatic pressures which will develop 
pieces involving careful planning have been made. | when the structure goes into service. All useful infor- | 
These are too numerous to describe in detail, but | mation that comes to the Committee will be published 
mention may be made of three of them, by way of | for the benefit of the profession, and full credit will be 
illustrating the intricate nature of the pattern making | given to those who furnish reliable data. 
involved. There are, for example, eccentric taper| Each engineer may design a method to measure 
sections changing from 13 ft. in diameter to 10 ft. in| uplift to suit his local conditions. The simplest instal- 
diameter in a length of 10 ft., unsymmetrical tee-pieces, | lation for observing uplift is a system of pipes in which 
10 ft. in diameter in the main with branches tapering | the pressure at the lower end may be measured by 
from 10 ft. to 6 ft. 6 in. in diameter, and a breeches | gauge or in a riser pipe. All pipes should be built into | tunities offered by constitutional advance. It will also 


piece, with a main section of 10 ft. in diameter, and the dam as it is being constructed, with their lower | SY , > for the = The new Minioner 18 

having branches tapering to 4 ft. 6 in. in diameter. It |ends open. For measuring hydrostatic uplift under | ication a — “United pF nen There will, 

may be mentioned that the contract for the cast-iron|the base, the pipes should terminate in suitably mutta, ts tin change tothe European representation, 

The culverts arranged cavities, filled ™ ith granular material, at the | which will continue to be in the hands of Mr. W. T. Day, 
base of the structure. The pipes should be spaced at! 11, Aldwych, London, W.C.2. 








linings alone comprises over 1,600 tons. 
are embedded in mass concrete. 


The contractors for | 
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LABOUR NOTES. 


Tue Northern Counties Textile Trades Federation 
having formally recognised that “a new agreement 
involves consideration of a reduction in the rates of 
wages,’ representatives of the Cotton Spinners and 
Manufacturers’ Association and representatives of the 
Northern Counties Textile Trades Federation met in 
Manchester on Monday and Tuesday this week, for the 
purpose of drawing up an agreement to take the place 
of that which was ended by the employers some time 
ago. On Monday, the employers put forward to the 
operatives’ representatives their proposals for the 
reduction in wages which they are seeking. On Tuesday, 
the operatives indicated that in their view such pro- 
posals were unreasonable. As a consequence of the 
negotiations, the employers slightly amended their 
proposals in favour of the operatives. In reply to this 
amendment the operatives put forward a suggested 
figure of reduction which the employers, on their part, 
had to regard as unacceptable. In putting forward 
their own figure the operatives intimated that, if it was 
not accepted, they could not move any further and 
would have to consult their constituent bodies. The 
joint negotiations were, therefore, adjourned until 
to-day, in order to give the operatives’ representatives 
time to consult their executives. 


As a result of representations made by several 
trade unions affiliated to the Trades Union Congress, 
the General Council, in conjunction with the Scottish 
Trades Union Congress, have decided to institute an 
inquiry into the working of the Bedaux system of pay- 
ment by results. Affiliated trade unions have been 
asked to give the fullest information possible regarding 
the number of firms operating the system and the 
number of workers affected by it. Particulars of estab- 
lishments which are known to be contemplating the 
introduction of the system have also been asked for. 
Where unions have resisted the introduction of the 
system, the methods by which they succeeded in 
opposing it are to be given, and unions which have 
agreements with employers recognising or regulating 
its operation are to supply information relating to these 
arrangements. The effect of the system upon the 
health and efficiency of the workers is another question 
upon which unions are invited to give their views, 
along with data showing the effect of the system on 
earnings. Finally, the trade unions are asked to give 
their views regarding both the good features of the 
system and any detrimental effects they may consider 
it will have upon the standard of living or well-being 
of the workers. The General Federation of Trade 
Unions have already carried out such an investigation. 





The Ministry of Labour Gazette states that amongst 
workpeople insured against unemployment in Great 
Britain and Northern Ireland, the percentage un- 
employed in all industries taken together, was 22-3 
at June 27, 1932, as compared with 22-1 at May 23, 
1932, and 21-2 at June 22, 1931. For males alone, 
the percentage at June 27, 1932, was 25-7, and for 
females 13-5. At May 23, 1932, the corresponding 
percentages were 25-3 and 13-9. 


In June, employment improved in a large number 
of industries and services, including principally the 
cotton and jute industries, textile, bleaching, dyeing, 
finishing, &c., the boot and shoe industry, iron and 
steel manufacture, general engineering and _iron- 
founding, the building, printing and publishing, rubber, 
and distributive trades, and the transport, dock and 
harbour, and hotel and boarding-house services. There 
was a substantial increase in temporary stoppages in 
coal mining, and there was also some decline in employ- 
ment in the pottery, woollen and worsted, and linen 
industries, in motor vehicle and in tinplate manufacture, 
and in tailoring and public works contracting. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in June resulted in a decrease estimated at about 
6,7501. in the weekly full-time wages of 73,000 work- 
people, and in an increase of 180/. in those of 1,500 
workpeople. The principal groups of workpeople 
affected by reductions included coal miners in War- 
wickshire, bobbin and shuttle makers in England and 
Wales, silk workers at Leek, commercial road transport 
workers in London, and plasterers in London. There 
were increases in the rates of wages of workpeople 
employed in certain electricity undertakings in the 
North-Western area. During the first six months of 


1932, the changes recorded have amounted to net 
decreases of 153,300/. in the weekly wages of 1,259,000 
workpeople, and net increases of 3,600/. in those 
of nearly 95,000 workpeople. 
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The number of trade disputes involving stoppages of 
work, reported to the Department as beginning in 
June, was 46. In addition, 13 disputes which began 
before June were still in progress at the beginning of 
the month. The number of workpeople involved in 
all disputes in June (including workpeople thrown out of 
work at the establishments where the disputes occurred, 
but not themselves parties to the disputes) was about 
12,300, and the aggregate duration of all disputes in 
June was about 77,000 working days. 


A draft scheme providing for the appointment of 
special conciliation officers to deal, through Area Boards 
of Conciliation, with disputes over wages and conditions, 
has been submitted by the Trades Union Congress 
General Council to affiliated organisations, with a request 
for their views on it. In the preamble, it is stated that 
the proposed machinery is intended to be used in 
industries and occupations where no regular machinery 
for collective bargaining exists, and where existing 
machinery has broken down. Under the scheme, 
the Ministry of Labour would appoint a permanent 
conciliation officer in each area. Either party to a 
dispute over wages and conditions, where no agreement 
had been reached, would have the right to ask the 
conciliation officer to appoint a Board of Conciliation. 
The conciliation officer would then appoint a Board, 
consisting of himself as chairman and two assessors, 
within a specified time, provided that the application 
came, in the case of the workers, from a trade union 
recognised by the Trades Union Congress. Either side 
would have the right to select an assessor. The Board 
would have the right to enforce the attendance of 
witnesses. Counsel or solicitors would not be entitled 
to appear except with the consent of both sides, and 
the Board would have the right, in any case, to veto 
such consent. It would be the duty of the Board to 
promote a collective agreement, and if it failed, it 
would be under an obligation to issue a report, with 
recommendations, to the Minister of Labour and the 
parties in disagreement. 


In a memorandum on the scheme, the General 
Council points out that, “ it is unlikely that its operation 
would have any direct affect in these trades in which 
wages and working conditions are dealt with by 
established and recognised machinery, controlled by 
effective associations of workers and employers.” 
“The main object of the scheme is,” they say, “ to 
give the unions a key to the organisation of groups of 
workers who have hitherto failed to respond to the 
claims of trade unionism. It is these trades 
which appear to offer the most serious stumbling block 
to the trade union organiser, and in which some special 
incentive to organise must, if possible, be provided.” 
No question of compulsory arbitration is involved, 
and it is declared that any proposals which leant that 
way “ would rightly meet with the strongest opposition 
from employers and employed alike.” 





The views of the Miners’ Federation of Great Britain 
on the question of the compulsory insurance of em- 
ployers against workmen’s compensation risks, were 
laid before the Under-Secretary for Home Affairs b 
a deputation from the executive committee whic 
waited upon him last week. The deputation pointed 
out that depression in the industry had resulted in 
large sums of compensation being lost to men in recent 
years, owing to the fact that some colliery concerns 
had failed to insure their compensation liabilities. If 
such concerns went into liquidation, it was stated, the 
workmen were in the position of “* preferred ” creditors, 
and if the employers had insufficient assets with which 
to meet the claims, the workmen lost their compensa- 
tion, even if an award had previously been made in 
their favour by a court of law. Compulsory insurance 
of compensation risks, it was urged, was the only remedy 
for this state of affairs. Through colliery companies 
going into liquidation, it was asserted, many injured 
workmen had been left with very little compensation, 
and in some cases with none at all, and as a result of 
the winding-up of companies thousands of pounds had 
been lost. Mr. Edward, the secretary of the Federation, 
stated after the interview that the deputation was 
informed that an inquiry into the subject by the Home 
Office was in progress, and that interviews with the 
coalowners had taken place. 


In the course of some comments on the proceedings 
of the recent session of the International Labour 
Conference at Geneva, the Arbeitgeber, the organ of the 
German Employers’ Federation, calls attention to the 
doubts expressed by the representatives of the German 
employers in the different committees of the Conference, 
as to the ultimate success of the efforts made to establish 
international social legislation during a period which 
is characterised by a revolution in prices, wages, 











exchange rates and conditions of labour. Who can 
say, the author asks, what the exact capacity is of 
the various countries to support further social charges ? 
In the present state of the world, any attempt to carry 
out an international social policy must inevitably 
result in a somewhat irresponsible discussion and the 
adoption of draft conventions which nobody can say 
for certain will ever be ratified or put into practice 
by legislation in the different countries. 





According to Industrial and Labour Information, the 
latest annual report of the Danish Shipowners’ Associa- 
tion expresses the opinion that the efforts of the 
International Labour Office would be more likely to 
achieve success if the Office concentrated its activities 
on problems suitable for international solution. As 
matters are now, it states, the Office secures the adoption 
of conventions which are not very likely to be ratified in 
the near future by any appreciable number of countries. 
That is probably owing to the fact that the draft 
conventions prepared by the Office lay down provisions 
which go beyond the standards of the most highly 
developed countries in the field of social legislation. 
These countries do not ratify the conventions, because 
they feel that they have already made sufficient 
sacrifices and that they should not take the risk of a 
further handicap ; nor do countries with a less developed 
social legislation, the sudden increase of burdens 
involved by ratification being deemed too heavy. 
If the International Labour Office would make less 
ambitious demands and not raise claims which go 
beyond the standard of countries with highly developed 
social legislation, it might be possible later on to get 
the less developed countries to follow suit, and there 
would be more chance of realising the fundamental 
idea of the International Labour Organisation of the 
League of Nations, namely the establishment of better 
and more uniform conditions of labour in all countries. 





A programme adopted by the German General 
Federation of Trade Unions and the General Federation 
of Salaried Employees, in conjunction with a number 
of sociologists, contains a demand for the immediate 
nationalisation of the entire mining industry, including 
auxiliary industries, the iron and steel industry, the 
large-scale chemical industry, particularly the manu- 
facture of artificial manures, and the monopolised 
branches of the manufacture of building materials, 
particularly the cement industry. It also calls for 
the transfer of power undertakings to public owner- 
ship, with the object of improving and cheapening 
output, and the supervision of all cartels and similar 
combines, as well as multiple concerns and separate 
undertakings, by a State cartels and monopolies board. 





On June 9, 1932, the Norwegian Government promul- 
gated an Act to amend the Act of June 11, 1919, 
relating to hours of work on board Norwegian ships. 
By this amendment the hours of work on board ships 
when calling at ports in tropical countries will be the 
same as at ports in other countries, namely eight hours, 
instead of seven as hitherto. Further, the period of 
the day within which the normal working hours may 
be fixed when in port is changed from between 7 a.m. 
and 5 p.m. to between 6 a.m. and 6 p.m. The Norwegian 
Government has also modified the Royal Order of 1918 
fixing manning scales on Norwegian ships, so as to 
empower the maritime registration authorities to deal 
with each case on its merits. 





The following resolution, proposed by the Nationa 
Confederation of Fascist Manufacturers’ Associations, 
was adopted at a recent meeting of the Italian National 
Council of Corporations:—‘*The assembly of the 
National Council of Corporations, faced with the 
problems of unemployment and the need to give 
occupation to a larger number of workers, calls for a 
prompt examination of the possibility of a compulsory 
reduction of hours of work to 40 in the week in all 
undertakings and administrative bodies, in order that 
precise international agreements may be concluded. 
It calls also for action by the occupational organisations 
with the object of limiting overtime and work on public 
holidays to cases in which the requirements of produc- 
tion and consumption make it absolutely necessary.” 
The mover of the resolution stated that the moment 
chosen for inviting the Government to examine the 
question of hours of work was particularly opportune. 
The development of machinery had caused an increase 
in production by enabling the individual and collective 
output of the workers to be increased, and this in its 
turn had led to over-production, indubitably one of 
the principal causes of the world depression. The 
resolution aimed at decreasing hours of work, and 
would therefore help to reduce the number of un- 
employed. 








124 


5/12-H.P. 


BY 


CONSTRUCTED 


ENGINEERING. 





INDUSTRIAL PETROL 


MESSRS. MORRIS MOTORS, LIMITED, 


ENGINEERS, 


[JULY 29, 1932. 





ENGINE. 


COVENTRY. 






































Fie 3. 


THE MORRIS 5 12-H.P. INDUSTRIAL 
ENGINE. 

As now known, leasrs Morris Motors, 
Limited, manufacture at their Coventry engine works 
a range of engines for marine and industrial work, as 
well as those required for Morris cars and commercial 
vehicles The 


Vedette, the 12/24 h Pp 


well 


18 


marine engines include the 5/12 h.p. 
Navigator and the 18/36 h.p. 
Commodore, of which the two latter have been illus 
trated and described in detail in our columns.* The 
industrial hitherto available has included two 
sizes developing 10/20 h.p. and 12/24 h.p. on petrol 
and 9/16 h.p. and 11/18 h.p. on paraffin, but to this 
range a smaller engine, based on the Vedette marine 


range 


engine, has recently been added. The new engine, 
* ENGINEERING, vol. exxviii, page 329 (1929), and vol 
exxxi, page 540 (1031 











which is illustrated in Figs. 1 to 9 on this and the 
opposite pages, is, however, only available for running 
on petrol, with which fuel the output at various speeds 
is shown by the diagram, Fig.4. The consumption, we 
are informed, is about 54 pints per hour when develop- 
ing 6} h.p., 6 pints per hour when developing 74 h-p., 
and 9} pints per hour when developing 114 h.p. 

The appearance of the engine, when fitted with a 
clutch, is shown by the photographs reproduced in 
Figs. 1 and 2, and the principal features of its design 
can be followed from the longitudinal section, Fig. 5. 
As shown in this illustration, it is of the four-cylinder 
type, the cylinders being cast monobloc with the 
upper half of the crankcase, and being fitted with 
a single detachable head. The pistons, which are 
57 mm. in diameter and have a stroke of 83 mm., are 
die cast in a special aluminium alloy, finished by 
grinding, and accurately balanced by the selection 
method rhree piston rings are fitted, the lowest one 


Fia. 2. 


Fig.4. PERFORMANCE OF MORRIS S/l2 HP 
INDUSTRIAL ENGINE 
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heing of the oil-return type. A hollow gudgeon pin of 
large diameter, held in the split small end of the con- 
necting rod, is fitted, and the connecting rods are of 
drop forged steel of H_ section; they are carefully 
balanced for weight and centre of gravity. The big- 
end bearings are of white metal and of the full-ring 
type. 

The crankshaft, which is a single drop forging, 
accurately balanced both dynamically and statically, 
is carried in two main bearings, a plain white-metal 
bearing being used at the forward end and a heavy- 
duty roller bearing at the flywheel end. ‘The flywheel 
itself is a steel forging machined all over and accurately 
balanced. 

The camshaft is carried in the cylinder block on 
ball and roller bearings and is driven from the crank- 
shaft by a silent duplex roller chain. Mushroom-head 
tappets of drop-forged steel, case-hardened and 
ground and fitted with adjustment screws, are pro 
vided. The valves are of high-grade steel with separate 
cast-iron guides, which are easily replaceable. Cooling 
is by thermo-syphon assisted by a fan designed to 
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suit normal European industrial conditions, 


if required. It should also be mentioned that 


special cooling and carburation arrangements have | 
been standardised for use with engines intended for | 


work overseas. Lubricating oil is circulated by a 
gear-type pump driven by helical gearing from the 
crankshaft. The pump draws from the sump, which 
is of pressed steel and has a capacity of 4 pints, through 
a strainer inserted in the side of the sump and readily 
detachable for cleaning, the oil being delivered to the 
crankshaft main bearings and big-end bearings; the 
pistons and valve gear are lubricated by splash. 
from the front crankshaft bearing lubricates the cam- 
shaft-drive chain, and oil from this is collected in a 
gallery from which the auxiliary-drive chain is lubri- 
cated. A Lucas magneto, with Vernier adjustment for 
timing, is mounted in an accessible position, as shown 


and | in Fig. 2, and is driven by a single- 
a gear-type water-circulating pump can be fitted | roller auxiliary chain; a Smith 


A jet | 
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single-jet carburettor is fitted as 
standard equipment. A governor 
of the high-speed centrifugal type 
can be fitted, and this is capable 
of controlling the speed within the 
close limits necessary for electric- 
lighting plants. Details of the governor are given in| either independently or in combination, and the 
Figs. 7,8 and 9, and are self-explanatory, but it should | reduction gear, which has a ratio of 1-954 to 1, can 
be mentioned that the speed can be adjusted while the | be fitted in eight different positions relative to the 
engine is running. |crankshaft. Details of the combined clutch and 

A flange coupling, as shown in Fig. 5, is usually fitted | reduction gear are illustrated in Fig. 6, from which the 
for the connection of the compressor, pump, electric | design of these components can be readily followed. 
generator or other machine which the engine is required | Each engine is provided with a lifting loop to obviate 
to drive, but a three-armed spider, suitable for carrying | slinging when it is being installed, but, if desired, 
a Hardy disc, can be fitted instead of the coupling, if | the engine can be supplied ready mounted on a channel 
desired. A clutch and reduction gear can be fitted ' base, together with the radiator and petrol tank, 
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all connections being made, so that the purchaser has | 
only to mount the machine to be driven on the same | 


base, which is extended for the purpose. Fig 3 shows 
an engine supplied in this form. 

In conclusion, may 
above described is now in production, and the usual 
arrangements for the supply of spare parts from 
authorised Morris depots have been made. 


we 


PERSONAL. 


The degree of 
conferred upon Mr. C. E. Lararp, M.Inst.C.E., on 
July 20, by the Senate of the University of London. 
Dr. Larard is head of the Civil and Mechanical Engineer- 
ing Department of the Northampton Institute, Clerken- 
well, London, E.C.1. 


Messrs. Tue Setson Macuine Toot Company, 
Limitep, 23, Abbey House, Victoria-street, London, 
8.W.1, have just concluded arrangements with Messrs. 


John Lund, Limited, manufacturers of surface-grinding 
machines, Keighley, Yorks., to represent them in the 
South and Midlands of England, as well as for export. 
Messrs. Lund are just putting on the market the Precima 
hydraulic cylinder-grinding machine. 

Messrs. G. SCAMMELL AND Neruew, Limrrep, Fashion- 

Spitalfields, London, E.1, have acquired Messrs. 
The Sicel Barrel Company, Limited, Uxbridge, Middlesex. 
A complete reorganisation of the business is now in 
progress, and the range of products of the Company, 
which include built-up steel weldings of all sizes, the 
well-known “D" and “D.D.” wagon tanks, barrels, 
kegs, storage tanks, containers and pressings, will be 
considerably developed and extended. 

Messrs. Henry Weis Ort Company, Limirep, 736, 
Salisbury House, Finsbury Circus, London, E.C.2, have, 
with the permission of the Board of Trade, changed their 
name to Germ Lubricants, Limited. There will be no 
change in the management of the business. 

Messrs. G. W. B. Evecratc Furnaces, Limirep, and 
Messrs. Witp-Barrietp Evectric Furnaces, Limirep, 
Eleefurn Works, North-road, Holloway, London, N.7, 
have entered into a working agreement with Mesars. 
Industrie-Elektroofen G.m.b.H., of Cologne, to manufac- 
ture and sell in Great Britain electric furnaces under the 
Russ patents. The arrangement embraces induction- 
type melting furnaces, are furnaces, continuous strip 
heat-treatment plant, &c. 

Messrs. ScammMett Loreares, Limrrep, 52-54, High 
Holborn, London, W.C.1, ask us to state that the only 
licence which they have granted for the manufacture of 
vehicles fitted with multiple axles under their Letters 
Patent for road vehicles, and with limited degree of articu- 
lation only, is to Messrs. Armstrong-Saurer Commercial 
Vehicles, Limited. 
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Messrs. Jomn Baker AND Bessemer, Limitrep, 
Rotherham, have received an order for wheels and 
axles for use on the new motor coaches built in con- 
nection with the electrification of the Danish State 


Railways, for which British contractors recently secured 
an order for electric-train equipment to cost 300,0001. 


Guipe To Orrictan Statistics.—The Permanent 
Consultative Committee on Official Statistics, Treasury 
Chambers, Whitehall, London, 8.W.1, has published 
a Guide to Current Official Statistics, which contains 
a list of the titles and prices of the statistical volumes 
issued by each Government Department, together with 
an index showing the degree of detail with which the 
subject is treated and the time and place to which the 
statistics relate. This should be useful to the inquirer, 
who, without it, might experience some difficulty in finding 
hie way through the various surveys, returns and reports 
which are issued each year. The Guide is published by 
H.M. Stationery Office at the price of le. 

Evecrricrry Surrry tw Satrorp.—<According to the 
Report of the City Electrical Engineer, Mr. L. Romero, 
for the year ending March 31, 1932, not only was there 
a steady and substantial increase in the use of electricity 
for domestic purposes during the twelve months, but 
an improvement in the sales for power was manifest 
in the autumn of 1931, and became very marked during 
the first quarter of 1932. The electricity sold amounted 
to 69,338,785 kw.-hr., an increase of 5-2 per cent. on the 
previous year, though street lighting increased by 24-3 
per cent. and the domestic load by 13-3 per cent. On 
the other hand, the tramway load decreased by 9-2 
percent. The maximum loac on the system was 28,100 
kw. and the load factor 34-2 per cent., as compared with 
27,000 kw. and 33-3 per cent. in 1930-31. Works costs 
amounted to 0-331d. per kilowatt hour sold, of which 
coal accounted for 0-15d., while the total working costs 
were 0 525d. and the total costs 0:99d. The figures for 
works costa in 1930-31 was 0 - 346d. and for coal 0-144d., 
while the total costs were 1-048d. per kilowatt hour. 
The revenue obtained amounted to 1- 129d. per kilowatt 
hour sold, compared with 1-176d. in the previous year, 
the average price charged having fallen from 1-17d. to 
1-134. The fuel consumed per kilowatt hour sold was 
1-82 Ib. compared with 1-83 Ib, in 1930-31. The plant 
at Ayreroft aggregated 45,000 kw., and during the year 
the building was extended to accommodate the Central 
Electricity Board's switchgear. The total connections 


to the mains amount to 112,789 kw., of which 10,000 kw., | substituted for trams in areas where the traffic was 
The light. The title of the Association has been changed from 
' that given above to the Canadian Transit Association. 


or 9-73 per cent. were connected during the year. 
motors connected totalled 54,446 h.p. 
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TENDER. 

We have received from the Department of Overseas 
Trade, 35, Old-Queen-street, London, 8.W.1, particulars 
| of the undermentioned tender, the closing date of which is 
given. Further details may be obtained on application 
|to the Department, the reference number appended 
being quoted in all communications. 

Motor Cycles.—The supply of four motor-cycle com- 
binations, 4-6 b.h.p., fitted with side-cars complete. 
The Mechanical and Electrical Department, Ministry of 
Public Works, Cairo ; August 24. (Ref. No. G.X. 11,687). 


BOOKS RECEIVED. 
Verfrachtung und Frachtkostenberechung im technischen 
Uberseehandel. By Kart BERNHARD OsBuRG. Berlin : 
V. D.1.-Verlag G.m.b.H. [Price 6-90 marks.] 
Schi ffsdieselmaschinen. Ein Handbuch fiir Schiffsinge- 


meure, Betriebsingenieure und Konstrukteure. By 
Dirt.-Inc. Witnetm Utrica. Leipzig: Dr. Max 
Jianecke. [Price 16 marks.] 

Explosives. Their History, Manufacture, Properties, and 
Tests. Vol. II. By ArtrHur MarsHALut. Second 
edition. London: J. and A. Churchill. [Price 42s. 
net. | 


Department of Scientific and Industrial Research. Radio 
Research. Special Report No. 11. Thermionic Emis- 
sion. A Survey of Existing Knowledge, with Particular 
Reference to the Filaments of Radio Valves. By W. 8. 
Stites. London: His Majesty’s Stationery Office. 
[Price 2s. 6d. net. ]} 

Proceedings of the Rugby Engineering Society. 

CXVI. 1932. Part I. Rugby: Offices of 

Society. [Price 10s. 6d.) 

Railway and Seaport Freight Movement. With Examples 
of British and American Practice. By GEORGE 
ButkeLey. London: Crosby Lockwood and Son. 
[Price 15s. net.] 

Die Kreiselpumpen. By C.Prietperer. Second edition. 
Berlin: Julius Springer. [Price 29-50 marks.]} 

Annali della Vasca Nazionale per le Espericuze di Architet- 


Vol. 
the 


tura Navale in Roma. Vol. I. 1931. Rome: 
Instituto Poligrafico dello Stato. 
Die Kaltemaschine. By Dirw.-Inc. M. Hirscu. Second 


edition. Berlin: Julius Springer. [Price 36 marks.] 

Railway Board of India. Technical Paper No. 282. 
Note on “* Fredera’’—A Composition for Reconditioning 
ibrased Spike Holes in Railway Sleepers. By S. 
KRESHNA and T. P. Guose. Calcutta : Government 
of India, Central Publication Branch. [Price As. 6, 
or 9a.) 

Empire Forestry Journal. Vol. 
London: The Empire Forestry 
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Economic Conditions in 


Bulgaria. April, 1932. Report. By T. C. Kapp. 
London: His Majesty's Stationery Office. [Price 
2s. 6d. net. |] 

Madras Presidency. Public Works Department id- 
ministration Report, 1930-31. Part Ll. Irrigation. 


Government Press. 
Geometry. By E. N. 
Green and Company, 


Madras : 

Graphical 
Longmans, 
ie. 6d. net 

Winden und Krane. fufbau, Berechnung und Konstruk- 
tion fiir Studierende und Ingenieure. No. 5. Torkrane 
(Bockkraus)—Verladebriicken Konsolkrane.—Ortsfeste 
Drehkrane. Edited by Drrev.-Ine. R. HANcHEN. 
Berlin: Julius Springer. [Price 8 marks.] 

Air Ministry. Air Publication No 1381. Sidestrand 
III Aeroplane (Two Jupiter VIII F Engines). London : 
His Majesty's Stationery Office. [Price 3s. 6d. net.] 

The Problem of Incentives in Industry. By G. H. Mies. 


[Price Rs. 2-2.] 
Dieweep. London : 
Limited. [Price 


London: Sir Isaac Pitman and Sons, Limited. [Price 
3s. 6d. net.) 

State of Tennessee. Division of Geology. Bulletin 
No. 38. The Stratigraphy of the Central Basin of 
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By 
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Tennessee. By R. 8S. Basster. No. 41. 
nary Report on the Foraminifera of Tennessee. 
J. CusHMAN. Nashville, Tenn. Division 
Geology. 

Department of Scientific and Industrial Research. Food 
Investigation. Special Report No. 41. The Freezing, 
Storage, and Transport of New Zealand Lamb. By 


Ezer Grirritus and others. London: His Majesty's 
Stationery Office. [Price 7s. 6d. net.) 

Department of Scientific and Industrial Research. Forests 
Products Research. Bulletin No. 13. The Principles 
of Woodworking. By W. W. Barkas and others. 
London: His Majesty’s Stationery Office. [Price 
2s. 6d. net.] 

Slanford University Engineering Publications. Vol. I. 
No. 1. Some Experiments on Oil Films in Complete 


By Guipo H. Marx. Stanford, 


Cylindrical Bearings. 
London : Humphrey Milford. 


Cal.: University Press. 
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| said that notwithstanding motor car and ‘bus competition, 
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Tae Furure or tae Tramway.—lIn an address given 
to the Annual Meeting of the Canadian Electric Rail- 
ways Association, which was held in Halifax, Nova 
Scotia, recently, the President, Mr. K. B. Thornton, 


the tramway remained “the backbone of mass trans- 
portation,” and there was no need for pessimism about 
its future. In 1927, Canadian tramways carried 
781,398,194 fare-paying passengers, a figure which rose 
to 836,729,851 in 1929 Though in 1930 the number 
had fallen to 785,987,880, and to 728,920,293 in 1931, 
he believed the lowest level had been reached, and that 
there were definite signs of a stabilisation, which ought 
to precede recovery. ‘Buses, he went on, would only be 
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NOTES FROM CLEVELAND AND 

THE NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade-—The restricted make of 
Cleveland pig is rather more than ample for present re- 
quirements, but stocks are not inconveniently large, and 
producers are determined to prevent accumulations from 
reaching embarrassing dimensions by regulating, as far 
as possible, output to needs. Export sales have virtually 
ceased, and there seems little or no likelihood of early 
resumption of overseas buying. In their endeavour to 
compete successfully for Scottish trade, makers are offer- 
ing cheap lots of iron to firms across the Tweed, but meet 
with little success. Local consumers who have to come 
on the market for supplies are complaining of their 
inability to secure the price concessions extended to cus- 
tomers in Scotland. Home trade is quiet, but is expected 
to improve. Makers’ fixed minimum figures for home 
business remain at: No. 1 grade, 6ls.; No. 3 g.m.b., 
58s. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 forge, 57s. 

Hematite-—The situation as regards East Coast 
hematite pig continues unsatisfactory and discouraging. 
Messrs. Pease and Partners have put out of operation the 
two furnaces that have been running at their Normanby 
Ironworks, but this movement is to be neutralised by the 
re-starting of two furnaces at the Ayresome Ironworks 
of Messrs. Gjers, Mills and Company. Plant at the latter 
works has been inactive for a considerable time. Stocks 
of hematite are rather heavy, and merchants, in their 
efforts to lighten their holdings, are offering iron at below 
the reduced rates named by producers. The latter now 
readily accept 61s. for ordinary qualities, which is a 
very low figure compared with ruling rates for Cleveland 
pig. No. 1 hematite is at a premium of 6d. 

Foreign Ore.—With virtually no new business passing 
in foreign ore, it is difficult to ascertain on what terms 
new contracts might be arranged. There are sellers of 
best rubio at 14s. 9d., c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke 
plentiful, and market transactions are few and small, 
due chiefly to local users still having on hand considerable 
quantities of their own makes. There are sellers of good 
medium kinds at 15s. 3d., delivered here. 

Manufactured Iron and Steel._—New features of moment 
in the various branches of semi-finished and finished iron 
and steel are difficult to discover. Constructional steel 
manufacturers still have a good deal of work to execute, 
but producers of nearly all other descriptions of material 
have very light order books. Work is greatly needed in 
departments turning out shipbuilding requisites. The 
principal market quotations are :—Common iron bars, 
91. 158.; best bars, 101. 5s.; double best bars, 10/. 15s. ; 
treble best bars, 11/7. 5s.; packing (parallel), 8/.; packing 
(tapered), 101.; steel billets (soft), 5/. 10s.; steel billets 
(medium), 6/. 12s. 6d.; steel billets (hard), 71. 2s. 6d. ; 
steel ship plates, 87. 15s.; steel angles, 8/. 7s. 6d.; steel 
joists, 8. 15s.; iron and steel rivets, 111. 5s.; heavy 
sections of steel rails, 82. 10s. for parcels of 500 tons and 
and 91. for smaller lots; fish plates, 12/. 10s. ; 
black sheets (No. 24 gauge), 7/. 15s. to 87. ; and galvanised 
corrugated sheets (No. 24 gauge), 9. 5s. 


Scrap.—tThere is little business in scrap. Borings are 
22s. 6d.; turnings, 30s.; light cast iron, 3ls.; heavy 
cast iron, 35s.; machinery metal, 36s.; and heavy steel, 
358 
35s. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
New Irish Duties.—The effect of the new Irish duties 
on the Sheffield heavy trades is not likely to be very 
great. The amount of business done with the Free 
State is not substantial, but in these days of depression, 
Sheffield can ill-afford to lose even small connections. 
In an interview, Mr. A. J.C. Walters, Secretary of Sheffield 
Chamber of Commerce, stated: ‘“ This is in the nature 
of a stab in the back at a time when all possible preference 
is needed for British goods entering Empire markets. 
Sheffield has done a fairly good trade with Ireland in 
steel products, implements, tools, and cutlery, and this 
is hound to be adversely affected. The size of the duty 
is something of a surprise. It is so big that it may mean 
a substantial curtailment of sales. If so, it is likely to 
defeat its own object.” 
Iron and Steel.—The local staple trades have entered 
upon one of the quietest periods of the year. Next week 
is recognised by many firms as the annual holiday for 
their employees, with the result that the set-down is 
one of the longest. Movement in the market for iron 
and steel materials is very restricted, and consumption is 
of a hand-to-mouth character. Users are doing little 
speculative buying, being content to take sufficient sup- 
plies to cover immediate needs. Activity at rolling mills 
shows slight easement. There is a satisfactory call for 
steel strip. The scrap market is lifeless. Steel alloys are 
little in demand. ‘urther weakness has developed in 
the heavy machinery and engineering trades and competi- 
tion for overseas business is severe. No section is suffer- 
ing more acutely in this direction than that devoted to 
the production of railway rolling-stock materials. Orders 
from the Far East show a marked contraction and British 
railways are buying sparingly. Sheffield is not doing 
anything like a normal amount of business in ship steel, 
forgings, and castings, but steelworks plant is a moder- 
ately progressiveline. Inthe medium branches the position 
is healthier. A steady tonnage of locally-made steel and 
fittings is going to the motor-car building centres. The 
special steel trades are fairly well employed. As com- 
pared with a year ago, the output of stainless steel shows 
expansion. Large tanks used for the conveyance of milk 
are now being made of this material. Other steels for 











which there is a growing demand, are acid and heat- 
resisting materials. The tool trades are experiencing 
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little difficulty 
better flow of 
recent average. 


in maintaining production. There is a 
inquiries, and contracts are well up to 

The season in farm and garden imple- 
ments has been very disappointing. Makers of plantation 
tools are badly hit by foreign competition. Business in 
files and saws is not progressive, but in twist drills, 
hack-saws and blades, magnets and precision tools, trade 
makes headway. 

South Yorkshire Coal Trade—The decision of the 
Irish Government to put a levy of 5s. a ton on British 
coal is not likely to affect South Yorkshire. Very little, 
if any, coal is transported from this area to Ireland. 
Weakness predominates in the coal position locally. 
So hes 5 ge has been the demand that output is 
likely to further restricted. Revival in industrial fuel 
is still awaited, and prospects are far from promising. 
Best steams are a better market; railway companies 
are taking increased supplies. Small coal moves slowly. 
The demand from the textile trades is not very encourag- 
ing. The house-coal market has developed further weak- 
ness, consumption being below normal. Business in 
foundry and furnace coke is-moderate on both home 
and export account. Quotations :—Best branch hand 
picked, 25s. to 26s. ; Derbyshire best house, 20s. to 21s. ; 
Derbyshire best brights, 17s. to 188s.; screened house, 
15s. to 168.; best screened nuts, 15s. to 16s.; Yorkshire 
hards, 16s. to 18s.; Derbyshire hards, 16s. to 18s. ; 
rough slacks, 8s. 6d. to 9s. 6d.; nutty slacks, 7s. to 
8s. 6d.; small8, 4s. 6d. to 5s. 6d 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Review.—The steel industry in the North- 
Western area is at the moment patchily employed, but 
inquiry is reported to be encouraging, and hope is enter- 
tained of an improvement in the autumn. Actual sales 
in the heavier section of the industry are slow, but there 
is a slight improvement in demand for special alloy 
steels. A factor which is causing some disquietude 
in the foundry-iron branch, so far as Midland common 
irons are concerned, is the appearance of competitive 
Indian brands. Indian supplies have been, for a consid- 
erable time, in acute competition with the higher-priced 
Scottish brands, and the latest development indicates a 
desire to enter upon a larger scale into the British market. 
Structural engineers continue to book a few small 
orders, and certain special engineering branches are 
booking more work at present than for some time past, 
but railway-plant manufacturers, boiler makers and 
machine-tool manufacturers all report an urgent need 
for new orders. A partial stoppage in the cotton trade, 
with a further period of general discontent in the industry 
on the question of wages and conditions, is reacting ad- 
versely on the textile-machinery manufacturing section, 
which, of late, has shown a slight improvement following 
the impetus in cotton circles, which took place earlier 
in the year. 

Contracts Received by Engineering Firms.—Substantial 
contracts are still being received by local motor-vehicle 
and accessory firms, who, since the beginning of the year, 
have experienced distinctly better conditions. Messrs. 
Crossley Motors, Limited, Gorton, have recently been 
favoured by the War Office with an order for seven 
six-wheeled motor lorries, following an order from the 
Air Ministry for 32 similar machines. At Leyland, Messrs. 
Leyland Motors, Limited, are busily engaged upon a 
number of important contracts for passenger machines 
for municipalities in various parts of the country ; and 
at Shrewsbury, Messrs. Sentinel Waggon Works, Limited, 
are constructing steam wagons for several home and 
overseas clients. Messrs. Vulcan Foundry, Limited, 
Newton-le-Willows, have received an order from the 
Nizam’s State Railways, India, for locomotives; and 
Messrs. W. G. Bagnall, Limited, Stafford, are to supply 
ten boilers for metre-gauge locomotives for the Eastern 
Bengal State Railway. The Croydon Corporation has 
placed an order with Messrs. The Metropolitan-Vickers 
Electrical Company, Limited, Trafford Park, Manchester, 
for electrical control gear; and Messrs. Cammell Laird 
and Company, Limited, Birkenhead, have secured a 
40,0001. contract from the Birkenhead Corporation for a 
steam ferry-boat. 

The Hematite Iron Trade.—Although business is re- 
stricted in the north-west coast hematite pig-iron trade, 
there is a confident feeling that there will be a considerable 
increase in demand in the next few months. Already 
the whole of the make between Barrow and Workington 
is absorbed, and the immediate effect of any improvement 
would be the restarting of idle plant. Hope is enter- 
tained that more overseas orders will shortly be secured. 


REGISTRATION OF Motor VEHICLES IN GREAT BRITAIN. 
—The total number of mechanically-propelled vehicles 
registered for the first time in May, 1932, was 22,206, 
compared with 28,515 registered in the corresponding 
month of 1931. The principal decreases were, in round 
numbers, 3,000 fewer cars, a drop of 2,000 in motor cycles, 
of about 500 in hackney vehicles, and of 900 in goods 


vehicles. 





PHILADELPHIA COMMERCIAL MusEuM.—The report for 
1931 of the Philadelphia Commercial Museum shows that 
its educational work has been continued with increasing 
success during the year under review. The total number 
of pupils attending lessons and lectures in the museum 
was 84,530. A number of successful exhibitions and other 
functions were held on the museum premises and, as has 
been the case for many years past, the Foreign Trade 
Bureau received numerous inquiries of a commercial 
nature from both United States and foreign business 
houses. 





NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel and Iron Trades.—Work is still mostly 
suspended in the steel and iron industries in the West of 
Scotland, and a general restart will not take place before 
next week. Bookings during the holiday period are 
reported as not having been of any great volume, and 
the second half of the year is not being looked forward 
to with any degree of confidence. There is, however, 
a fairly good undertone and a feeling that some improve- 
ment in buying will take place in the near future. The 
world conditions have not yet shown any sign of getting 
better and it is a little difficult to see where new business 
is to come from. Shipowners are showing no inclination 
to enter the market for new tonnage and the demand for 
ship plates and sections cannot improve until new con- 
tracts are placed. Black-steel sheet makers are, if any- 
thing, the best off for work and quite a fair amount of 
bookings are reported. The lighter grades are still most 
in demand while the heavier gauges and galvanised sorts 
are not so active. Bar-iron makers are none too well 
placed at the moment and are faced with a continuance 
of the poor conditions which have prevailed during the 
past six months. Producers of re-rolled steel bars are 
also not very well off for work, and have little confidence 
in the immediate future. Prices show no change and 
are as follows :—Boiler plates, 91. per ton; ship plates, 
8l. 15s. per ton; sections, 8/. 7s. 6d. per ton; black 
steel sheets, } in., 77. 15s. per ton ; and galvanised corru- 
gated sheets (No. 24 gauge), 11/. per ton, all delivered 
at Glasgow stations ; “ Crown ” bars, 91. 15s. per ton for 
home delivery and 91. 5s. per ton for export ; and re-rolled 
steel bars, 61. 10s. per ton for home delivery, and 61. 7s. 6d. 
per ton for export. 

Scottish Pig-Iron Trade.—Since the commencement 
of the holidays nothing of any note has occurred in the 
Scottish pig-iron trade and inquiries are not such as to 
raise hopes of any improvement in buying. Of the six 
furnaces recently in blast, three have now been put out 
of action—the two at Gartsherrie Iron Works have 
been blown out, and the new blast-furnace at Shotts 
Iron Works has been temporarily damped down. There 
are, therefore, only three furnaces now producing—one 
at Carron, on foundry iron, and two at Clyde Iron Works 
on hematite iron. The current market quotations are 
as follows :—Hematite, 68s. 6d. per ton, delivered at the 
steel works; and foundry iron, No. 1, 728. per ton; 
and No. 3, 69s. 6d. per ton, both on trucks at makers’ 
yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, July 23, only amounted to 53 tons. Of that 
total, 3 tons went overseas and 50 tons coastwise. During 
the corresponding week of last year the figures were 10 
tons overseas and 10 tons coastwise, making a total ship- 
ment of only 20 tons. 


Roapv Maxtne PLant.—A confidential report on the 
market for road-making plant in Tunisia, has been 
received from H.M. Consul-General at Tunis, and may be 
obtained on application to the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W. 1, quoting 
Reference No. A.X.11,391. 





Om Pree Lives ry THE Unrrep Srates.—The pipe 
lines used for transporting oil in the United States have 
an aggregate length of 111,660 miles, and have a capacity 
of 23,214,000 barrels of oil, thus affording, as in the case 
of the gas pipe lines, a considerable supplement to the 
recognised storage facilities. Of the total, 52 per cent. 
of the mileage represents trunk lines and 48 per cent. 
gathering lines. The latter are not necessarily permanent 
and are frequently moved as production changes, while 
the former though more permanent, are affected by 
large-scale developments such as shipment from new 
ports, or the rapid expansion of the refinery business in 
new districts. Since the last census, five years ago, the 
total mileage has increased 24 per cent., trunk lines 
30 per cent. and gathering lines 17 per cent. In the 
interval, some trunk lines have been turned over to gas 
companies, thus partly offsetting new construction. 
In 1931, Oklahoma had more gathering-line mileage than 
any other state ; this state has more wells than any other. 
The greater part of the trunk mileage laid between 
1926 and 1931 was in Texas, and consisted of lines to 
refineries and Gulf ports. The most general size of pipe 
for trunk lines is 8 in., 6 in. and 10 in. also being employed. 
For gathering lines, 2-in. pipe is most common, 





Brrrish STanpDARD GLossaRyY oF TeRMS USED IN 
ILLUMINATION AND PHOTOMETRY.—A revised edition of 
the British Standard Glossary of Terms used in Illumina- 
tion and Photometry, which was first issued in 1925, 
has recently been published by the British Standards 
Institution and incorporates the decisions reached at 
the meetings of the International Commission on Illumina- 
tion last year. The principal changes are that new 
definitions for regular and diffuse reflection, regular 
and diffuse reflection factors, regular and diffuse trans- 
mission, regular and diffuse transmission factors, 
curve of light distribution, polar curve of light distribu- 
tion, solid of light distribution and symmetrical and 
asymmetrical light distribution have been included, 
while photometric surface with its appropriate definitions 
has been substituted for comparison surface and uni- 
formity ratio and diversity ratio for variation factor and 
variation range. The definitions of direct lighting, semi- 
direct lighting, semi-indirect lighting and indirect lighting 
have been revised and a new term and definition for 
general lighting added. Copies of the specification, 
which is numbered 233-1932, can be obtained from the 
Publications Department, British Standards Institution, 
28, Victoria-street, London, 8.W. 1. 





NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

The Trimmers’ Holidays.—Though it was at first 
decided that the coal trimmers and tippers at all the 
South Wales ports should be on holiday on Monday and 
Tuesday for the bank holiday, it was subsequently 
arranged at a special meeting, held yesterday, that the 
men at Swansea should work on Tuesday. This change 
was due to the fact that the seasonal shipments of 
anthracite coal to Canada are in full swing and that, as 
ships are already waiting to load, a stoppage of two 
days for the holidays would mean subsequent congestion 
which would take many days to work off. The Welsh 
anthracite trade is the bright spot in the coal trade of 
the country, and it is gratifying that the men at Swansea 
are realising that it is in their own interests not to delay 
shipments and cause vessels to be detained. 

The Coal Trade.—The Welsh coal trade has to face a 
further handicap by the imposition of an import duty of 
5s. per ton by the irish Free State. Shipments of Welsh 
coal to Ireland are at the rate of about 400,000 tons a 
year, and though this is not a large quantity when com- 
pared with the millions of tons sent to France, Italy and 
South America, the loss of a market for 400,000 tons a 
year means that the Welsh collieries will be compelled to 
work more irregularly, and that more men will be rendered 
idle. Most of the Welsh coal going from South Wales to 
Ireland is supplied by Monmouthshire, and is used in the 
Irish railways. The tax of 5s. Fl ton represents about 
274 per cent. so far as the best Monmouthshire large coal 
is concerned, and of course a greater percentage in respect 
to the lower priced coals. Irish importers are, however, 
hesitating to enter into contracts for Continental coal on 
the assumption that the present “ tariff war" with this 
country may be of only a few weeks’ duration. In any 
case it is anticipated that coals pe yA bought on 
contract will continue to be shipped, and that the Irish 
importers will pay the “ duty.’’ Meanwhile the general 
position of the Welsh steam-coal trade is without change 
of note. In spite of the nearness of the holidays, there is 
no pre-holiday rush for supplies of steam descriptions. 
In fact, these qualities remain in abundant supply and 
readily obtainable at the schedule of minimum prices. 
Dry coals, which are, however, extensively wu as a 
substitute for anthracite, are in demand, especially 
sized classes, which are scarce, and command up to 24s. 
for dry nuts or 58. to 6s. above the schedule price, while 
dry'large also realise 9d. to 1s. per ton over the minimum. 
All descriptions of steam are, however, freely obtainable 
at the schedule prices. 

Iron and Steel.—There was a further reduction in the 
imports of foreign iron and steel into South Wales in the 
past week, the total of 7,059 tons, of which Belgium 
supplied 6,817 tons and Holland 242 tons, comparing 
with 9,165 tons a week earlier and 11,618 tons a fortnight 
ago. Exports of Welsh iron and steel were reduced from 
13,277 tons to 9,857 tons, clearances of tin-plates and 
terne-plates falling from 9,696 tons to 4,107 tons, of black- 
plates and sheets from 1,595 tons to 937 tons, and of 
galvanised sheets from 937 tons to 152 tons. Shipments 
of other iron and steel goods were, however, increased from 
1,029 tons to 4,663 tons. 


PersonaL: Erratoum.—In the Personal Column, on 
Page 96 of our issue of last week, we stated that Messrs. 
tllis and Company, Limited, had removed from 308, 
King-street, Hammersmith, London, W.6, to 233, Gold- 
hawk-road, Shepherd’s Bush, London, W.12. We regret 
that an error was made in the firm’s name; this should 
have read Messrs. Ellis and Coe, and not Messrs. Ellis and 
Company, as stated. 

MANUFACTURE OF KINEMATOGRAPH CAMERAS IN Brr- 
MINGHAM.—The City of Birmingham Information 
Bureau informs us that & new industry has just been 
introduced into Birmingham by Messrs. The Coronet 
Camera Company, who are now producing small low- 
priced kinematograph cameras. It is stated that the 
market for this particular type of camera has previously 
been entirely in the hands of a Continental firm, but that 
the Birmingham-made model is now being marketed 
at a third of the price of the foreign product. We 
understand that the cameras are being made at the rate 
of 2,000 a week, and that the firm has just been asked 
by a concern in the United States to quote for the 
supply of 4,000,000 cameras. 


Census or SEAMEN.—The final figures for the census 
of seamen, taken in April, 1931, show little increase 
in the numbers employed on sea trading steam vessels, 
but a considerable growth as regards motorships. The 
previous census was taken in June, 1921, when there 
were 148,026 seamen of all types for 10,299,000 gross 
tons of steam sea-trading shipping. In 1931, the figures 
were 149,350 and 11,990,045, respectively. On motor- 
ships for the earlier date the figures were 1,652 and 
124,358, but by 1931, numbers employed had risen to 
19,016 and the tonnage to 1,965,120. In fishing vessels, 
both crews and tonnage figures showed an increase for 
steam, but a considerable decrease for motor propulsion. 
Averages for all ratings showed that 59-7 per cent. of the 
seamen covered by the census were English, 14-3 per 
cent. Scottish, 5-9 per cent. Irish, and 5-6 per cent. 
Welsh. The greater number of the stewards employed 
(72-5 per cent.) were English, and 67-4 per cent. of the 
ee were English. Masters, deck and navigating 
officers were also mainly drawn from England, which 
provided over 60 per cent. in each class. The great 
tradition that engineers are mainly Scottish is not upheld 
so far as British Shipping is concerned. Only 25-9 per 
cent. of this class came from north of the Tweed, while 
England supplied 57-2 per cent. 
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CAST-IRON CULVERT LININGS FOR SOUTHAMPTON DOCKS. 


CONSTRUCTED BY MESSRS. ASHMORE, BENSON, PEASE AND COMPANY, LIMITED, STOCKTON-ON-TEES. 





Fie. 1. Y-Prece. 


ENGINEERING TRAINING AND 
EDUCATION. 


University College of Swansea.—The vrospectus of 
the Department of Engineering of the University 
College of Swansea, for the session 1932-33 is avail 
able, and draws attention to the facilities offered at 
this institution for instruction in mechanical, civil, 
and electrical enginecring. The head of the engineering 
side is Professor Frederick Bacon, M.A., M.1.Mech.E 
The arangements include degree and diploma courses 
Manual instruction in workshop processes is not 
included in the regular courses, but students are given 
every encouragement to acquire knowledge of this 
kind by entering works during their vacations. The 
College authorities render what assistance is possible 
in this matter, and lay stress on a proper whole-time 


works training in addition. The college is well equipped | 
with laboratories and ail facilities for making the | 


instruction effective. 


LAUNCHES AND TRIAL TRIPS. 


SouTHern Cross.”’—-Twin-screw composite motor 
vacht for Missionary service in Melanesia ; five-cylinder 
Gardner two-stroke, cold-starting, compression-ignition, 
airleas-injection oil engines. Launch, June 22. Trial trip, 
July 7. Main dimensions, 106 ft. by 25 ft. by 11 ft. 9 in. 
Built to the order of The Melanesian Mission Trust 
(England), Limited, by Messrs. J. 8. White and Company, 
Limited, Cowes, Iale-of-Wight 

“ BHADRAVATI Single-screw moderate-draught pas- 
senger and cargo steamer for service between Bombay 
and various Indian coastal ports; triple-expansion 
*ngine Launch, July 5. Main dimensions, 230 ft. by 


38 ft. 6 in., by 16 ft Built for the Bombay Steam 


Navigation Company, Limited, by Messrs. Harland and 
Wolff, Limited, Govan. 

“ TYNDALL Single-screw steam collier. Launch, 
luly 20 Main dimensions, 227 ft. by 36 ft. 6 in. by 
17 ft. 5$ in. Built by Messrs. S. P. Austin and Son, 
Limited, Wear Dock Yard, Sunderland, for the London 
Power Company. Machinery constructed by Mesars. 


John Dickinson and Sons, Limited, Sunderland. 


Rarip Bripcs Reconstruction The bridge carry- 
ing the London, Midland and Scottish Railway across the 
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(For Description, see Page 122.) 








Fig. 2. Cross-PiEece. 








Fie. 3. TrE-Prece. 


Buxton-Bakewell road, near the former town, was | wasclear. The work was carried out by Messrs. Dorman, 
demolished and a new steel bridge, weighing 700 tons, | Long and Company, Limited, Middlesbrough, who have 
rolled into its place, between 12.35 a.m., and 7.30 a.m., on | for some time been replacing bridges on the London, 
the morning of Sunday, July 17. Prior to the demolition, | Midland and Scottish Railway. They hope to reduce the 

the new bridge had been erected on ball-bearing tracks, | time taken still further in the case of other structures on 

so that it could be rolled into position as soon as the way | which they are now « ngaged. 
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FACTORIES AND WORKSHOPS. 


Tue current Home Office report* on Factories 
and Workshops is presumably the last for which 
Sir Gerald Bellhouse, Chief Inspector for the past 
10 years, will be responsible. He has taken the 
opportunity accordingly to review some of the 
changes and developments made during the period 
in question. The most notable of these has been 
the prominence given to Safety First, a motto which 
carried to its logical conclusion would have ruined 
every industry in the country. It has, in fact, 
been denounced as the meanest of all slogans, and 
by way of contrast some of our publicists are 
impressing on the rising generation the wisdom of 
living dangerously. Fortunately, our nation, to the 
despair both of foes and friends, never does carry 
to extremes the maxims by which it professes to 
be guided, and Safety First has, accordingly, been 
interpreted as conoting merely such provision as 
is commercially practicable. This is often very 
much more than many “occupiers” are at the 
outset disposed to admit. An interesting illus- 
tration of this is given in the present report. It is 
common knowledge that the Department has estab- 
lished at Horseferry-road, Westminster, an Indus- 
trial Museum, in which the exhibits include safety 
devices of all kinds. Amongst the visitors last 
year was a greatly disgruntled manufacturer, 
indignant at a demand for the provision of certain 
safety appliances, of which the cost appeared to 
him prohibitive. After being shown round the 
museum, however, he ended up t by saying that he 
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tions and in ship yards have been heavy con- 
tributors to the accident list, but from hence- 
forward, no crane used by builders is to have any 
timber structural member, and if rated above 30 
ewt., is to be provided with an approved type of 
automatic safe-load indicator, the requirements 
for which are specified in the report. In this 
connection it may, however, be recalled that in the 
report of 1923 it was observed that although the 
number of crane accidents was high, in only four cases 
was an overload responsible. It is not clear in the 
current report what proportion of last year’s 
accidents was attributable to an overload. The 
total number of accidents due to cranes or winches 
is given as 2,819, of which 17 appear to have been 
due to collapse, to breaking the jib, or to overturning. 
Quite a number of accidents were due to men being 
struck by the handles of hand cranes when the 
load got away whilst being lowered. In buildings, 
most accidents are due to falls, to which faulty 
scaffolding and unguarded openings contributed. 
It is noted that the larger firms have a good record 
in this matter, but the need for adequate fencing 
is often ignored by the small contractor. There 
have been a number of cases of falls through roofs 
covered with corrugated asbestos sheeting, and the 
importance of providing duck boards and crawl 
boards is emphasized. 

Shipbuilding has generally had a bad record in 
the matter of accidents and new regulations came 
into force last year, but the state of the trade 
would seem the worst within living memory, and 
the heavy-metal trades are in about as bad a case. 
During three successive months there was only one 
blast-furnace at work in Scotland out of a total of 
83, and the average for the year was only 4:8. In 
the Middlesbrough area, only 17 furnaces were in 
blast, as compared with 25 in 1930, and 43 in 1929. 
The production of steel fell by 30 per cent. On 
the Clyde, shipbuilding had the worst time yet 
experienced, the tonnage being 70 per. cent. less 
than last year, which was itself considered a bad 
year. On the North-East Coast many shipyards 
had not a single vessel on the stocks. 

In 1923, the number of factories exceeded for the 
first time the number of workshops. Last year 
there were 155,354 factories, and 95,714 workshops. 

the former having increased by 1,252 within the 
twelve months whilst the workshops fell by 7,657. 

This fall is in part due to the growing recognition of 
the convenience of the electric motor, the distinction 

between factory and workshops being the provision 

of power. An additional cause is the reluctance 

of small men to employ labour under present condi- 

tions, and to undertake only such work as they can 

carry through unaided. The size of factories rules 

small. There are 97,463 employing 25 men or less, 

whilst only 421 have more than 1,000 operatives. 

The average size is greatest in the cotton trade, 

where 32-6 per cent. of the total employ between 

100 and 250 hands, and 19-3 per cent. between 

250 and 500. 





Tribute is paid in the Report to the enterprise, 
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courage and optimism of many manufacturers 
during these hard times. This, it is stated, is 


marked in the South than elsewhere, and in 


more 
particular many new factories have been, or are 
being, built along the Great West Road. A new 


industry established in Scotland is the making of 
glass silk. This consists of glass spun into very 
fine fibres and built up into large mats, which may 
be 4 in. or more thick. It is used for insulating 
steam piping, and the process originated in Austria. 
Another new development has been the canning of 
fruit and vegetables, including peas. These are 
not shelled to start with, but the whole plant is 
uprooted and fed into a machine, which shells them 
and forwards them to various washing and cooking 
processes, Special attention has been paid to 
discover and procure the most suitable pea. 

In the textile trades, there appears to be some 
progress in the woollen industry. A new automatic 
loom, of British design, has been found to be the 
most satisfactory, and is gradually replacing the 
non-automatic type. A new ring-spinning frame has 
been introduced, which is said to give three times 
the production per spindle of the mule which it 
replaced, whilst occupying only one-fifth the space. 
In the cotton trade there is less evidence of progress, 
possibly because the operatives appear unwilling to 
contribute their fair share to the rescue of the in- 
dustry. The objection to new, and more efficient plant 
is unfortunately no new phenomenon. The glass 
workers’ union, for example, prohibited the use in 
this country of the Siemen’s regenerative furnace, 
with the result that it was used to build up foreign 
competition, which ultimately became so severe 
that the ban had to be withdrawn, but the mischief 
was already done. 

It is of interest to learn that owing to our depar- 
ture from the gold standard and the imposition of 
tariffs, at least 60 foreign firms have started work 
in the London area, and others have acquired 
premises. It will be of interest to learn how the 
newcomers accommodate themselves to our fac- 
tory legislation. There has, in the past, been not 
a little trouble in enforcing our dock regulations 
on foreign ships, and cases are noted in the Report 
in which the stevedores retused to handle cargoes, 
till the ships’ derricks and other litting gear had 
been inspected and passed as adequate. 

Another noteworthy effect of the new economic 
policy has been a pressure of work in the hosiery and 
allied trades. This has led to the establishment of 
the double-shift system in many factories. During 
the six years between 1925-30, applications for 
orders permitting this averaged about 100 a year. 
In 1931, however, 227 orders were issued, mostly 
after the abandonment of the gold standard. The 
Report seems to regard the system with favour, but 
the Home Office permits it only where adequate 
provision is made for the comfort and well being of 
both shifts. Ina number of cases, the granting of the 
order has resulted in a substantial increase in the 
numbers employed, whilst in other cases it has made 
it possible for large contracts to be carried through 
without an extension of premises. A very careful 
and thorough investigation, extending over a 
number of years, has proved that the system has no 
deleterious effect on the health, a conclusion which 
is certainly consistent with the excellent health of 
seamen. 

There has been some further extension of the | 
five-day week, and in this connection it is decidedly | 
interesting to note one instance in which 10- minute 
breaks in the morning and afternoon proved | 
unsatisfactory. The work was of a delicate charac- 
ter, being the making of wire es§ sets. Many were 
returned as defective, and the faults found were | 
generally loose screws or unsoldered joints. The con- 
clusion reached, after a careful investigation, was the 
number of these was a function of the number of | 
breaks. The five-day week was accordingly adopted | 
and the breaks abolished. The total number of | 
hours was thus reduced from 47 per week to 45 per | 
week, but the same wages were paid. The result has | 
been an increased output and a better standard of | 
work. This instance seems worthy of record, since | 


there are many cases on record in which the 10-minute | 
break mid-spell has proved distinctly beneficial. | 
Probably the character of the work is a governing | 
The tender of an automatic is not | 


consideration. 
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likely to be upset by a break, whilst those engaged 
in assembling and soldering small parts may forget 
where they left off. In this connection, it may be 
noted that the senior medical inspector seems to 
over-rate the ill-effect of dull tasks on those adapted 
to them. He insists that the worker must be 
interested, and the craftsman certainly must. 
There are, however, others who seem to have no 
inherent repugnance to dull tasks if hours are 
reasonable and the pay good. The manager of one 
of Ford’s shops records a striking instance of this 
when he proposed to transfer to a more interesting 
job a man whose sole duty was to lie on his back 
and tighten a nut as car after car passed over him 
in succession. His well-meant effort was met with 
the indignant protest that the presumptive “ victim 
of mechanicalisation”’ had the softest job in the 
shop; “ nothing to do all day but lie on my back and 
get good money for doing it.” Whether it is fortu- 
nate or the reverse that nature has constituted thus 
a substantia] proportion of the general population 
might form an interesting subject for debate. 

It is highly creditable to our manufacturers that 
lead poisoning is now practically unknown in the 
potteries, where the main trouble now is silicocis. 
This disease was also rife amongst Sheffield 
grinders, but the change to artificial wheels, now 
nearly complete, met with not a little opposition 
from the men concerned. One speaker, it may be 
recalled, claimed for the grinders “ the right to have 
tuberculosis if they wanted it.” Sand blasting is 
also dangerous, and the present report records the 
successful replacement of sand by metallic shot. 

On the matter of factory lighting, the intensity 
now called for is much greater than in the 1925 
report, where it was recommended that general 
illumination should not fall below } ft.-candles, 
that for fine work it should not be less than 3 ft.- 
candles, and for very fine work at least 5 ft.-candles. 
In the present report, the figure recommended for 
general illumination in foundries is 5 ft.-candles. It 
appears that there are cases in which workers working 
on polished metal object to bright artificial light, 
and in the silversmiths trade, it is the custom to 
blacken parts of the walls and ceilings of the polish- 
ing rooms. Lighting standards are, however, 
improving, and there are probably few factories in 
which the sole source of light in awkward corners 
still consists of a tallow dip stuck in a }-in. nut. 


AFRICA AND EMPIRE TRADE. 


Suvce the Imperial Conference was held in 1930, 
a great change of outlook on the importance of 
inter-Empire trade has been shown, both at Home 
and Overseas. Tariffs have been introduced, with 
preferences to British goods, modifications have 
been made in the duties payable on Empire goods 
placed on the Dominion markets, and in some cases, 
commercial treaties with outside nations have 
been terminated. All of this, and the attitudes 
that made it possible, augurs well for the success of 
the Ottawa Conference which is now in session. The 
matter is not to be dealt with on broad lines without 
difficulty, however, as a recent publication devoted 
to the Continent of Africa well illustrates. 

The British territories in Africa comprise about 
| one-third of the total area of the continent, hold 
| about two-fifths of the population, and transact 
nearly half of the entire turnover of external trade. 

Their constitutions vary from that of the Union of 
South Africa, a great self- governing Dominion, to 
Tanganyika Territory, which is administered under 
mandate. Naturally, the conditions of participation 
i in any general sc heme of trading must be different 
in the various regions, but the position, as will be 
| shown later, is further complicated by the existence 
| of old international treaty rights. Recently, the 
London banking house of Messrs. Erlanger, Limited, 
published Part VI of ‘‘ The Manufacturing Industries 
of the British Empire Overseas,” covering Africa— 
| West, East, and Central, in which the compiler, 
Mr. Harold N. Carvalho, has dealt with many of the 
| questions involved. To those, who seek enlighten- 
ment on these subjects, a close study of this report 
will not only afford exact information, but in such 
a way, because of the clarity of the many attractive 





statistical diagrams it contains, as to reduce the 
time spent in the pursuit to a minimum, and to 
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afford genuine pleasure. Treaty rights exist in 
many parts of Africa. The Union of South Africa 
has, for example, a Treaty of Commerce and Naviga- 
tion, made in 1929 with Germany, which provides 
that goods traded between the two countries shall 
not be subject to higher duties, or charges, than 
those imposed upon like articles made anywhere else. 
Stipulation is, however, made in the terms that the 
concession cannot be claimed in regard to the 
previously-established standards of preferences on 
certain British-made articles, specified in a Schedule 
of an Act of 1925. The goods referred to, are 
mainly foodstuffs, cotton goods and other textiles, 
hardware, electrical accessories and lamps, mining 
and electrical machinery, iron and steel and pipes 
made from them. Actually, this treaty was made 
binding for a period of two years, and, thereafter, 
to be terminable by either party, by the simple 
expedient of giving six months notice of that 
intention. Should it be found advisable to end this 
scheme, because of the establishment of a much more 
beneficial set of preference conditions for British 
goods, only a period of half-a-year would now be 
necessary. Perhaps, a more troublesome set of 
circumstances affect, what is termed, the Congo 
Basin Area. This territory, as outlined in the 
General Act of the Conference of Berlin, 1885, 
comprises the whole of the Belgian Congo, Kenya, 
Uganda, Tanganyika, and Nyasaland, with some 
parts of other present-day geographical divisions, 
including a small section in the south of the Anglo- 
Egyptian Sudan. This treaty, like its supposed 
successor, that made at St. Germain-en-Laye in 
1919, without the participation of some nations that 
were parties to the earlier one, provided for complete 
commercial equality within the region for all the 
signatories. These two agreements preclude the 
British colonies already named, as well as a part of 
Northern Nigeria, from granting any preferential 
tariff rates to the United Kingdom. Tanganyika, 
as a mandated territory, is debarred from granting 
any preference. Nothing, however, prevents the 
establishment of preference rates, by any of the 
signatories, in their own countries, for produce 
coming from the treaty area. Whatever may be 
done regarding these old agreements, whether they 
be denounced, or modified, must take time, but 
much might be accomplished by assuring these 
colonies of markets in Great Britain for their 
produce by means of preferences. The United 
Kingdom is by far the largest supplier of manufac- 
tured imports to them, and would probably increase 
her trade in proportion to the increased prosperity 
in the zone. Whatever treaties exist in regard to 
other British territories in Africa do not present 
much difficulty in regard to termination, with the 
exception of the Anglo-Egyptian Sudan, for the 
government of which Great Britain is jointly 
responsible with Egypt. Before considering the 
nature of the markets, it may be noted that Gambia 
imposed a surtax of 25 per cent. on all non-British 
imported goods in April, and in Sierra Leone, 
proposals have already been approved for preferences 
on Empire products, ranging in amount from one- 
sixth up to the whole duty. 

The Union of South Africa is the only British 
Country in the entire continent, which has developed 
manufacturing industries to any degree. Else- 
where, industrial work has been confined to the 
primary treatment of raw materials. Within the 
Union there are works employing over 200,000 
hands, and a quarter of that number are engaged 
on engineering or metallurgical work. On the 
West Coast of Africa, the nature of the population, 
the paucity of the settled European element, and 
the general characteristics of the country debar 
the possibility of any economic manufacturing 
development. A small amount of industrial 
activity has been started in the Rhodesias, par- 
ticularly Southern Rhodesia. There, engineering 
shops and metal works have been established on a 
reasonable scale and are capable of dealing with 
many classes of light and heavy work. Perhaps 
the most remarkable feature, encountered in the 
study of the components of the British Empire in 
Africa, is the variety of their products, for the 
principal product of one country is but rarely that 
of any other. The chief export of the Union, and 
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Africa, diamonds; the Anglo-Egyptian Sudan, 
cotton; Tanganyika, sisal; Gold Coast, cocoa ; 
and Northern Rhodesia, zinc; while each of the 
other regions has some distinctive agricultural 
product as its main resource. Southern Rhodesia 
has valuable deposits of asbestos and of chrome ore 
and can not only supply herself, but also the vast 
countries around her, with agricultural and pastoral 
products, and may in the future be able to raise 
large herds of cattle as food for the Empire. The 
proved ore reserves of copper in Northern Rhodesia, 
according to a report of the British South Africa 
Company, published in March, amount to 540,780,000 
short tons, with an average percentage of copper 
of 4-1. At present only two mines are at work, 
and the quota for the entire country is divided 
between them, the other four having agreed among 
themselves to close down. Should the price of 
copper remain at anything like its present low 
figure, the Northern Rhodesian mines are amongst 
the very few that are certain to survive, because 
their costs of production are very low. Zinc 
production was suspended a year ago in this 
territory, because of the adverse market conditions. 
Even low costs of production, characteristic of 
Northern Rhodesia, do not permit profitable 
working. Sisal hemp, at first put on the free list 
under the Import Duties Bill, was later made 
subject to duty, in order to give the production of 
Tanganyika, Kenya and Nyasaland a preference of 
10 per cent. With a view to finding new outlets 
for this material, the Imperial Institute, in associa- 
tion with the Admiralty, conducted a long series 
of tests to discover if there is any substantial 
reason for the prevailing impression that sisal is 
unable to withstand the action of sea water. From 
this work it has been established that ropes made 
of sisal hemp do stand up well to their duties at 
sea, and that their properties are such that they 
may well be substituted for Manila rope for every 
purpose. There seems to be no substantial reason 
for the importation of foreign hemp on the present 
scale when an Empire product of merit is available, 
the purchase of which will rebound to our benefit 
in increased importation of goods from the United 
Kingdom. 

The value of the African Colonies to the producers 
in the Home country and Overseas is very great. 
Particularly is this so to the textile manufacturers 
of Lancashire. Even in this case incursions have 
been made into the markets by Japan and Germany. 
Generally speaking the percentage of the imports 
supplied by the United Kingdom to the various 
territories varies between 34 and 68, except in the 
case of Zanzibar, where Indian supplies are more 
extensive than those of the Home Country. In 
almost every British possession in Africa there is 
a good demand for iron and steel, and the con- 
structional sections made from them. Southern 
Rhodesia affords a very good market for locomotives 
and railway rolling stock, galvanised sheets and 
mining machinery. Of her imports of 7,354,000/. 
worth of goods the United Kingdom supplies half 
and the Overseas Empire a quarter. The United 
States of America holds 10 per cent., largely because 
of her trade in petrol and motor cars. The im- 
port trade of Northern Rhodesia is not so great 
as its southern neighbour, but approximately the 
same conditions apply in regard to Home and 
Empire trade. Nigeria, with its 12,700,000/. of 
imports, is very attractive to steel producers, 
manufacturers of machinery and motor lorries. 
These are similar good openings for trade of this 
type on the Gold Coast, while Kenya and Uganda 
take large quantities of machinery, galvanised 
sheets and iron and steel. 





NOTES. 
Tue LucastiaN PROFESSORSHIP OF MATHEMATICS. 


On September 30, Sir Joseph Larmor will vacate 
the Lucasian Professorship of Mathematics at 
Cambridge, which he has held since 1903, and will 
be succeeded by Dr. Paul Adrien Maurice Dirac, 
F.R.S., Fellow of St. John’s College, Cambridge, 
and Lecturer in Mathematics in the University. 
Dr. Dirac was born August 8, 1902. He took his 
B.Sc. at Bristol University and then went up to 
St. John’s College with an open scholarship. As 


a research student in physics at the Cavendish 
Laboratory he soon made his mark and won an 
international reputation by his novel methods of 
attacking quantum problems. After writing several 
papers, he published his Principles of Quantum 
Mechanics in the last chapter of which he developed 
the novel conception of negative energy. The 
Lucasian chair cf mathematics was founded in 
1663 and was at first held by Isaac Barrow, who, 
however, resigned it in 1669 in favour of his pupil, 
Newton, who was then 27 years of age. For many 
years it was Newton’s practice to lecture publicly 
once a week in one term of each year, giving a 
course of nine or ten lectures. Many of his 
discoveries were first made known through his 
lectures ; and it was while holding the Lucasian 
chair he published the Principia. After being 
elected M.P. for the University and being made 
Master of the Mint, Newton returned to London 
and was succeeded by William Whiston, who had 
acted as hisdeputy. During the succeeding century, 
the study of Mathematics at Cambridge, however, 
declined, and for many years the Lucasian chair 
was a sinecure. With the revival of mathematical 
learning through the efforts of Woodhouse, Herschel, 
Peacock and Babbage, the position of the Lucasian 
professor became of much greater importance, and 
during the regime of Sir George Gabriel Stokes, 
who held it for half a century, it regained some of 
the lustre shed upon it by Newton. 


CONSULTATIVE TECHNICAL COMMITTEES FOR THE 
GRID. 


The time is fast approaching when certain sections, 
at least, of the grid will be in operation. It is 
therefore obvious that, if the full degree of success 
is to be obtained from the interconnection of genera- 
ting stations, which will result, there must be close 
co-operation between those who are in charge of 
these stations and the Central Electricity Board. 
For this reason we learn with interest that the latter 
body is utilising the powers conferred upon it by Sec- 
tion 3 of the Electricity (Supply) Act, 1926, and is 
appointing not only a National Consultative Tech- 
nical Committee, but District Committees for each 
cf the areas into which the country has been divided 
for the purposes of the construction of the trans- 
mission system. Mr. C. D. Taite, chief engineer 
of the Lancashire Electric Power Company, and 
Mr. C. G. Morley New, engineer and manager of the 
Electricity Department of the Cardiff Corporation, 
have been invited to become chairman and vice- 
chairman respectively of the National Committee, 
and it is hoped that the members will include 
Captain J. M. Donaldson, Messrs. F. Forrest, 
W. McGill, K. A. Scott Moncrieff, R. W. Phillips, 
G. Porter, F. W. Purse, P. J. Robinson, T. Roles, 
R. P. Sloan, W. C. P. Tapper, and W. J. H. Wood. 
The following have also been invited to be chairmen 
of the District Committees : Mr. E. T. Goslin (Scot- 
land), Mr. H. A. Couves (North-east England), 
Mr. H. C. Lamb (North-west England), Mr. W. B. 
Woodhouse (Mid-east England), Mr. J. T. H. Legge 
(Central England), Dr. 8. L. Pearce (South-east 
England), and Mr. A. Nichols Moore (South-west 
England). The personnel of the District Com- 
mittees will be chosen from the engineers of the 
selected stations in the various areas, and they will 
have power to co-opt engineers of non-selected 
stations, if they wish. The duties of the National 
Committee will be to deal with matters of broad 
policy affecting the country as a whole (such as the 
interchange of power between areas) which may be 
referred to them by the Board or which they them- 
selves regard as worth consideration, and generally 
to assist the Board with information and guidance 
in administering the scheme. Similarly, the District 
Committees will be concerned with such matters as 
tariffs, the allocation of loads between selected 
stations and proposals for the extension of exist- 
ing and the construction of new stations in their 
areas. It is emphasised that the duties of the two 
types of committee are consultative, not adminis- 
trative, that they will not overlap, and that the 
National Committee will in no sense act as a Court 
of Appeal from the decisions of the District Com- 
mittees. By the Act the Board is, of course, 
responsible for all these matters, and would be 








within its rights in carrying out the whole of the 


administration direct. It is considered, however, 
and on this point there will be general agreement, 
that full advantage should be taken of local know- 
ledge, and that the wheels will turn more smoothly, 
if the engineers responsible for the operation of the 
selected stations are kept informed through these 
Committees of the reasons why certain decisions 
have been taken. This is particularly important in 
the case of tariffs, which, once scheduled in a 
particular area, must remain in force for ten years. 
From the beginning the Board has been careful 
not to swathe itself in red tape. During the time 
that the district schemes were being prepared every 
undertaking was visited by the Chairman and the 
Chief Engineer, and there can be no doubt that the 
rapid progress that has been made has been not a 
little due to this procedure. It is a guarantee of 
similar satisfactory development in the future that 
this personal contact is to be maintained and 
strengthened by the bodies that have now been 
set up. 


Tue LicENSING OF ENGINEERS. 


The Legislature of the State of New York has 
recently passed a measure enacting that no one 
may practice the profession of engineering, until 
he has submitted evidence of his qualifications and 
has obtained the requisite licence. As a necessary 
corollary, it is laid down that any person using the 
title of engineer without a licence, or employing 
any device indicating that he possesses such a licence, 
when in fact he does not, is guilty of an offence. 
After many years of endeavour, engineers in New York 
have therefore obtained the same status as architects 
and will be protected, so far as the law can protect 
them, against any interference with their rights and 
from unskilled competition. The licensing will be 
effected by a Board of Examiners, appointed by the 
Commissioner of Education, and consisting of at 
least three American engineers resident in the State 
who have been in practice for at least ten years 
and held responsible position for at least half that 
time. This Board will have power to compel the 
attendance of witnesses and to take evidence on 
oath. To obtain a licence a candidate must be an 
American citizen of good moral character and 
more than twenty-five years of age. He must have 
satisfactorily completed an approved educational 
course, have had at least eight years practical 
experience of a grade and character satisfactory to 
the Board and have passed the prescribed examina- 
tions, conditions which do not err on the side of 
leniency. Until the beginning of 1937, the Board 
may, however, exempt graduates of colleges or 
schools of engineering from the examination, and 
each complete year of study at such institutions 
may be accepted in lieu of one year of practical 
experience. The Board will have powers under 
certain conditions to issue temporary permits to 
foreign engineers, and to exempt from examination 
an applicant who holds a licence from a similar 
body in other parts of the United States. Licences 
will be renewable annually and can be revoked for 
various causes, including the commission of a felony, 
aiding and abetting an unauthorised person in 
the practice of engineering and fraud, deceit or gross 
negligence. Complaints will be investigated by the 
Board, and prosecutions will be conducted by the 
Attorney-General on their application. Inspectors 
may be appointed to see that the provisions with 
regard to licences are not being violated. Public 
works may only be carried out under the supervision 
of licensed engineers. Though many engineers in, 
this country will consider the end that has been 
attained in New York desirable, we should not 
be prepared to cavil, if they questioned the wisdom 
of the means. We understand, however, that 
attempts are being made to pass similar statutes 
in other states, while possibly the approval of the 
Federal Authorities may be sought at a later date. 


Recent DEVELOPMENTS IN Woop PRESERVATION. 


A useful summary of the methods which are now 
being employed to preserve the timber used in 
structures from deterioration, due to such agents as 
dry rot, ants and the teredo, was given in a paper 
read by Mr. H. Ferguson before a recent meeting 
of the British Wood Preserving Association. Much 








attention, he said, had been paid during the last 
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few years by British and American bodies to the 
causes of the destruction of marine piling and other 
harbour works, but unfortunately many of the 
test pieces had given poor or negative results, 
with preservatives which might be useful on a 
large scale. Creosote especially had proved un- 
satisfactory, although there were many thousands 
of ereosoted piles standing up old and sound in 
some of the most active waters in the world. In 
fact this particular preservative had outdistanced 
all others in effectiveness, and its cost could be 
reduced by recovering a considerable amount of 
the total quantity used and by combining it with 
petroleum fuel oil, so that the mixture would still 
contain sufficient active antiseptic properties and 
might be as effective physically. Care was, 
however, necessary in making the mixture, and a 
special knowledge of the qualities of the com- 
ponents and of their behaviour was required. 
Crude coal tar had been mixed with the creosote 
when the former was much more valuable than 
its parent, and while for certain purposes the 
bituminous bodies in the tar might improve the 
physical properties of the wood, the amount of 
* free carbon ” present was so great, that handling 
was disagreeable and filth and water collected in 
the plant. As regards railway sleepers he felt sure 
that the use of creosote not only increased the 
preserved, but also the mechanical, life. 


TAXATION AND INDUSTRY. 


Industrialists for many a long day have advocated 
the imperative need of reducing the tax burden 
imposed upon them by successive Governments 
since the war, and even politicians are now beginning 
to recognise the necessity of this course. According 
to an address sent to the Chancellor of the Exchequer 
by the National Council of Industry and Commerce, 
these two groups do so, however, for different 
reasons, the one holding the view that the present 
abnormal unemployment is primarily due to certain 
forms of direct taxation and that for the same reason 
140,000,000/. of capital has been lost to industry 
during the past twelve years. The other feels 
that the limits of taxation are being approached 
for the reason that the revenue from direct taxation 
in 1931-32 was 32,500,000, the estimates, 
though they are nevertheless, certain that after all, 
not much harm has been done because national 
expenditure (and practically all the money collected 
in taxes is spent) is largely a transfer of income from 
one pocket to another. The logical deduction 
from such an opinion, as the address rightly points 
out, is that to stimulate the staple industries of the 
country, as we all wish to do, the best way is to 
increase the amount spent on social services. As 
this is plainly absurd, it remains to discover the 
fallacy in the argument. This lies in the assumption 
that spending a dole drawn from capital-destroying 
taxation and spending wages earned by an active 


below 


worker are equally beneficial to industry. This 
is erroneous because it overlooks the fact that 
spending power only maintains industry, while 


savings help it to expand. Money transferred from 
the pockets of the savers to those of the spenders 
in the form of the dole ‘s therefore lost, and it is 
this transfer which, according to those who have 
prepared the address, lies at the bottom of our 
troubles. The second “ wild theory ” that is criti- 
cised is that the resources of the nation are unlimited. 
This has led directly to extravagance and to a general 
system of mass bribery of the electorate, as is shown 
by the fact that in 1927 the Labour Party promised 
an annual expenditure of 229,074,000/. for this 
purpose as a beginning and Mr. Lloyd George’s 
bid was only slightly less. The fallacy that taxation 
of the rich will augment the incomes of the poor is 
also exposed. But the fact that it is widely held has 
resulted in an investment income of 50,0001. being 
muleted in the sum of no less than 37,987/. in direct 
taxation; in other words, in the investing classes 
being regarded “not as fair game to be hunted, 
but as vermin to be exterminated.” Those who 
support this policy, however, forget the effect 
it has on industry and that, though the share of 
direct taxation paid by the workers is small, the 
burden of it they carry is enormous. So far so 
good. When, however, we seek for a remedy for 


this state of things, the address rather fails us. It 
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is admitted that of the total expenditure of 
733,504,0001. budgeted for in 1932-33, only 2-3 per 
cent. is under the control of the Chancellor of the 
Exchequer, and only about 16 per cent. is subject 
to detailed Parliamentary supervision. Faulty legis- 
lation and faulty administration are therefore at 
the root of the evil, but how they are to be improved 
we are not told. 


AERODROME LIGHTING. 

With the increase in night flying for military, 
commercial and pleasure purposes, which is now 
taking place, it is important that adequate lighting 
should be provided for the guidance of the traffic, 
and since this traffic is international in scope it is 
no less desirable that the lights and other signals 
used should be standardised throughout the world. 
As is well known, this question has been under 
consideration by the International Commission on 
Illumination and, with the approval of the Air 
Ministry, the Aviation Lighting Committee of the 
British Standards Institution, which forms a Sub- 
Committee of the British Committee of the former 
body, has now issued a Guide to Aerodrome Lighting. 
This explains in non-technical language the uses 
of the various types of apparatus, and contains a 
simple specification of the mimimum requirements 
for the information of loca] authorities, aerodrome 
owners, aircraft operators and pilots. As far as 
night flying is concerned, lighting is essentially 
required to locate an aerodrome from a distance, 
to define the exact shape of the area on which it is 
safe to manoeuvre, to show the direction of the 
wind, to warn the pilot of the presence of dangerous 
obstacles and to flood-light the landing area. The 
location of the aerodrome is indicated by a beacon, 
the signal from which may be coloured to render 
it more conspicuous, and in any event it is of 
such a character as to identify the particular place 
without possibility of mistake. The safe landing 
area is enclosed by a “ hedge” of orange flashing 
lights spaced at equal distances. The direction of 
the wind is indicated by an illuminated T placed 
horizontally and slightly above ground level, so 
that its “head” is always at right angles to and 
facing the direction from which the wind is blowing. 
Landing must therefore be effected parallel to the 
“tail” and towards the “head” of this sign. 
Obstructions round the landing area are marked 
by red lights and the surface of the ground is 
illuminated by one or more flood-lights. The 
guide describes the apparatus required for these 
purposes and lays down the limits of their perform- 
ance, besides reproducing extracts from the appro- 
priate international regulations. It is added that 
a British Standard Specification of detailed require- 
ments is being prepared, while the necessity of 
seeking expert advice on the subject is emphasised. 
The guide (No. C.C. 
from the Publications Department, British Standards 
Institution, 28, Victoria-street, London, S8.W., at 
a price of 2s. 2d. is well compiled and should 
excellently fulfil the purpose for which it is intended. 


ROAD TRAFFIC SIGNALLING. 


By F. Avan Rayrretp, Assoc.M.Inst.C.E., 
A.M.Inst.M. and Cy.E. 
(Continued from page 89.) 

Vehicle Actuated Control.—The disadvantage of 
an arbitrarily timed cycle in conjunction with 
varying traffic densities on different streets has 
already been mentioned, and this lack of flexibility 
is the principal objection to the ordinary method 
of rigid control by automatic signals. Whatever 
drawbacks police control may have had, it was at 
least more or less flexible, and the attention of 
engineers was drawn to the desirability of intro- 
ducing similar flexibility into mechanical and 
automatic systems. In America, after numerous 
experiments, a modified system of control reached 
a practical stage of development two or three years 
ago, and is now in use in many Canadian and 
American cities. The first signals in this country 
to be operated in this way were recently (March, 
1932) installed in London, at the intersection of 
Cornhill with Gracechurch-street, and the second set 
have just been erected (July, 1932) in the City of 
Salford. It is proposed to erect similar installations 
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on Acre-lane, Brixton ; on the North Circular-road ; 
at the intersection of Sidcup-road and Green-lane, 
Woolwich, on the main London to Folkestone road ; 
and in St. Albans, Reigate, and other towns. 
Under this system, the signal lights are operated 
automatically by individual vehicles, ayd_ its 
advantages in dealing with varying traffic intensities 
at intersections are immediately apparent. The 
delay to any one vehicle is reduced to a minimum, 
and congestion, which in certain circumstances is 
unavoidable with fixed time cycles, is eliminated. 
The system may be partly or wholly controlled 
by vehicles; the former method is applicable to 
the intersections of streets of major importance 
with secondary streets, while the latter should be 
used at all intersections of important streets with 
each other or of any streets with occasional high 
traffic intensities. 
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_A summary of various types of vehicle control 
may be of interest, although the methods about to 
be described have now either been abandoned or 
become unpopular. One of the earliest arrange- 
ments was the construction of a selenium cell on 
the well-known photo-electrical principle, and the 
sinking of a row of these cells in the carriageway 
near the intersection where light signals were to be 
used for control. As a vehicle approached the 
latter and passed over the sensitive units, the 
reduction in the amount of light reaching them 
caused an electric contact to be made which led to 
the display of a green light and to the consequent 
crossing of the intersection of the vehicle. The 
signal lights were, however, still arranged on a 
timing based on a predetermined cycle, so that 
after a certain lapse of time the green signal changed 
first to amber and then to red, notwithstanding the 
possibility that vehicles might still be passing over 
the cells. This inevitable colour sequence was 
designed to deal with traffic which by some means 
did not pass over the cells and also for pedestrian 
traffic, while it also gave an opportunity for crossing 
to vehicles which might meanwhile have accumu- 
lated on the other highway. The disadvantages of 
this method were that the photo-electric cells were 
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affected by numerous factors other than road 
vehicles, such as leaves of paper blown by the 
wind, mud, snow, and, most frequently of all, the 
malicious placing of opaque objects over the cells, 
which were all liable to operate the signals and to 
cause confusion and congestion to traffic. 

The next stage was to instal a series of electric 
lights in each street throwing beams on to sensitive 
cells placed out of reach of children and mud 
splashes ; but here again, it was found that the 
light beams were liable to interruption by numerous 
obstructions other than by the road traffic for 
which they had been designed. The current 
consumption of a group of powerful electric lamps 
burning continuously made this system costly to 
run, and the delicate auxiliary apparatus which 
was required to amplify the magnitude of the 
electric impulses received, was very liable to get 
out of adjustment and so place the signal lights out 
of action or in unalterable or fixed cycle positions. 

Another experimental system was the incorpora- 
tion in the carriageway of hollow steel boxes which 
contained no mechanism, but which, when traversed 
by the wheels of a vehicle, simply conveyed the 
sound through tubes to microphones. These 
converted the sound waves into electrical impulses, 
which, in their turn, controlled the signals. This 
type of cell was also easily operable by malice or 
inadvertence of pedestrians. 

A fourth system used magnetic devices working on 
the transformer principle, which were embedded in 
the road surface, the principle of operation being 
that the magnets were affected by the passage over 
them of the considerable amounts of iron and steel 
in almost all road vehicles. In practice numerous 
disadvantages appeared. The sensitiveness of the 
magnets varied and the auxiliary apparatus con- 
nected with them required frequent adjustment 
to keep the detectors in satisfactory working order. 
The magnetic units were permanently affected by 
any fragments of iron dropped on the streets or 
purposely placed over them by mischievous persons, 
thereby making the whole operation of traffic control 
inefficient or ineffective until the iron had been 
removed. A variation of this system, in which the 
magnetic units were not worked on the transformer 
principle but where they conveyed an impulse 
caused by moving vehicles only, removed the 
disadvantage of dislocation of control by stationary 
fragments of iron, but such a unit was still unable 
to determine the speed or direction of traffic, and 
in a wide street a whole series of costly units was 
required to intercept all vehicles. 

Probably the most successful method of control 
by vehicles which so far has been evolved is that of 
the sensitive rubber pad, now widely used in 
America and Canada, which is operated by pressure 
from the wheels of vehicles passing over it. The 
sensitive portion of the unit is vulcanised into a 
solid rubber bed, with a heavy rubber-tyre tread 
cemented to it, while the whole unit is enclosed 
in a cast-iron frame by a screw-down steel rim. The 
complete pad is bolted to the concrete foundation 
of the road and, in case of damage, is easily and 
quickly replaced without disturbance of the road 
surface. There are no mechanical moving parts, 
and as a weight of at least 200 lb. is required to 
operate the unit it is for all practical purposes 
immune from malicious working. Herein lies one 
disadvantage of this system ; it cannot be operated 
by a bicycle. The sensitive unit is made in two 
sections, and before an impulse can be transmitted 
to the controller a vehicle must operate the correct 
section first, which is arranged to be that farthest 
from the intersection. In this way a vehicle, for 
example, which is backing from the intersection does 
not operate the signals. The pad is about | ft. in 
width, and, by the varied charging of condensers 
in the controller according to the length of the 
impulses received, the speed of the operating vehicle 
is automatically measured and registered. In this 
way the faster of two vehicles approaching the inter- 

section, assuming it to be otherwise empty, and 
simultaneously passing over their respective pressure 
units, will be given preference, while the signal will 
automatically change to green for the slower 
vehicle when the first is clear of the crossing. The 
unit is unaffected by adverse weather conditions 


of the following methods :— 


linked with each other or with a central master 
controller. 
matic controller was used, while in the latter both 
manual and automatic synchronous controls were 
possible, making a more flexible supervisory system 
or regulation possible where traffic conditions made 
this advisable. 


situated in the controllers at each intersection were 
operated from a common alternating current supply 
they ran at uniform speed, and, by means of identical 


solidated snow and ice. The controller itself is 
worked by a system of relays brought into action 
by the number of contacts made. The pads are 
placed across the carriageway at distances of from 
30 ft. to 300 ft. from the intersection according 
to local conditions. After a fixed interval, pre- 
viously timed, the lights can be arranged, if desired, 
to change automatically, thus making it impossible 
for an incessant stream of vehicles to monopolise 
one road while occasional vehicles are delayed 
indefinitely on the other road. This variation is 
not likely to be required very frequently, since, 
even on roads with intense traffic, vehicles move 
in groups with intervals between them. Crossing 
periods for the protection of the pedestrian can be 
inserted automatically without resorting to a fixed 
time operation if so desired, or they may form part 
of a definite time cycle, and, at intervals, interrupt 
the operation by vehicles. The system may be 
used safely at complicated intersections, of which 
Fig. 7 is a good example. Parenthetically it may 
be noted that in this instance one phase of the 
time cycle has been reserved in its entirety for 
pedestrians only, which is not compatible with the 
aim of free flow of traffic and appears to be un- 
necessary. The movement of traffic during the 
other three phases is shown in the other diagrams. 

The supreme advantage of this system is that it 
is perfectly flexible and that its signals are varied 
in accordance with the actual traffic flow at any 
instant. In the case of the Cornhill installation the 
green periods have been found under ordinary 
working conditions during the day to vary between 
12 and 65 seconds. It is claimed for it that by taking 
advantage of every second of time it will pass more 
vehicles through an intersection per hour than 
any other type of control, whether human or 
mechanical, and with greater safety. As an example 
the case of Providence, Rhode Island, may be cited. 
This town has forty intersections controlled on this 
principle, and traffic censuses have shown that 
certain of them have been able to pass over 5,000 
vehicles per hour where formerly under police control 
the maximum capacity was 3,000. As regards cost, 
the initial outlay in the case of traffic-actuated 
control is higher than in that of ordinary fixed 
time cycle installations (320/. to 3501. as against 
1201.) but its maintenance and running costs (2651. 
to 30/1. per annum) are considerably lower. This 
is largely due to the fact that there is no continuous 
running of a motor, and the system is inert elec- 
trically until one of the road contact pads is 
operated by a vehicle. 

Synchronised Systems.—While the introduction 
of automatic signals, whether on fixed or flexible 
time-cycles, removed many of the disadvantages 
of control by a police traffic officer at isolated 
intersections and therefore greatly facilitated the 
free flow of traffic, it was soon found that the 
removal of one set of troubles had given rise to 
another. Traffic was now able to move along a 
main artery and across intersections with so much 
less delay that, where isolated control was in 
operation at intersections which were fairly close 
together, considerable congestion was caused on 
account of the lack of co-ordination between the 
different sets of signals. 

In New York, where the spacing of the cross 
streets along the main avenues was fairly regular, 
the first attempt to overcome this difficulty was made 
by introducing synchronising gear whereby all 
signals were co-ordinated and showed the same 
colours at the same times along the whole avenue. 
Synchronising was effected usually by one or other 


(a) Interconnected System.—Under this arrange- 
ment the local controllers at intersections were 


In the former, a simple variable auto- 


lights maintained a definite timing in relation with 
each other. 

The practical results of co-ordination of sets of 
signals on these lines were that two very different 
systems were evolved, the one being rigid and 
automatic while the other is supervisory and 
flexible. 

Simultaneous Co-ordinated System.—To deal first 
with the rigid system, the earliest attempt at co- 
ordination between intersections was to cause the 
signal lights along a street to change in unison from 
green to red. Thereupon the whole of the main 
street traffic was compelled to stop simultaneously 
for the same given period, during which cross traffic 
was set in motion. Similarly all main str-et traffic 
started again at the same moment. Since many 
of the cross streets, especially at certain intersections 
and in certain districts, had a considerable diurnal 
range in traffic volume, it was found that this system 
was very wasteful of the main street traffic’s time. 
The proportion of total driving time lost by the 
traffic being compelled to stop was found to be high. 
Another source of delay arose from the fact that if the 
spacing between intersections varied greatly, a 
considerable proportion of the main avenue between 
cross streets was empty of traffic, thereby reducing 
the capacity of the main street and causing un- 
necessary congestion and further waste of time. 
Another important disadvantage arising directly 
from the simultaneous display of green signals 
was the marked tendency to drive at excessive and 
dangerous speeds along the main avenue in order 
to cover a maximum distance during each green 
period. It was soon apparent that the successive 
waves or groups of vehicles passing along the main 
avenue, which it had been expected to obtain from 
this system, were out of the question without con- 
siderable modification and improvement. 

Staggered Co-ordinated System.—To overcome the 
disadvantages of the rigidly co-ordinated system of 
simultaneous and similar changes of signal, the 
“staggered” system was introduced. This was 
worked on exactly the same principle, except that, 
instead of all signals changing to the same colour 
at the same time along the whole of the street con- 
trolled, the lights or groups of lights (where inter- 
sections were close together) at alternate inter- 
sections or at alternate groups of intersections were 
reversed in their signals. Thus all lights, whether 
interconnected or operated in unison from a central 
controller, changed simultaneously, but to red or 
green, as the case might be, at alternate single or 
grouped intersections. If blocks are of similar 
length and the volume of traffic fairly uniform on 
all streets, this system, in theory, can be made to 
split all traffic into groups at the entrance to the 
length of street controlled, and to permit of the 
movement of these groups throughout the length of 
the system at a steady and reasonable speed by 
arriving at intersections at alternate periods. 
Frequent stops and starts were to be avoided, and 
a corresponding amount of time saved. In practice, 
however, the condition that blocks or groups of 
intersections should be uniform length is very 
seldom obtained, and traffic, even if of the same 
intensity for part of the day (which is rare), is never 
of uniform volume for long periods. Furthermore, 
unequal divisions of the time cycle are impractic- 
able, because to favour one intersection at the 
expense of others causes a corresponding change in 
the timing for all other intersections, and therefore 
unequal timing would work to the general dis- 
advantage. For these reasons this system is 
necessarily limited in its application, but in spite of 
the disadvantages described and the impossibility of 
departing from an unvarying subdivision of the 
cycle length, it will enable traffic to proceed along 
a signalled length of street with considerably less 
delay than under simultaneous and _ identical 
© , 

An example of its use in Great Britain is to be 








(b) Synchronous Motors.—When such motors, 


seen in Leeds, where, for a comparatively short 
distance between seven intersections, the signals are 
timed to permit of uninterrupted traffic movement 
in successive groups at a speed of approximately 
20 m.p.h. 

Limited Progressive System.—To overcome the 
disadvantages of both types of rigid co-ordinated 
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to the varying conditions of street lay-out, and the 
movement of vehicles, various improvements on 
different lines were introduced. These to a very 
considerable extent removed the drawbacks of the 
more rigid systems, but they did so at the expense 
of simplicity and of moderate cost. It was obviously 
desirable that, whether achieved automatically or 
by manual operation at the local controllers, it 
should be possible to favour any one or more inter- 
sections without affecting the others, in order, by 
an efficient timing system, to maintain continuous 
traffic movement in spite of blocks of varying 
length. Since, however, all controls were supplied 
to a predetermined cycle, the phases of the latter 
could not be changed without alteration of the 
gear ratio in each unit. Further, all controls had 
to be set individually on the site, and in definite 
time relation with each other; that is to say, all 
local controllers were necessarily strictly co-ordinated, 
and herein lay the disadvantage that, should one 
or more controllers be thrown out of step by inter- 
ruption to the power supply to the synchronous 
motors, they had to be reset individually before 
the correct timing could be resumed. Finally, if 
it were desired to discontinue the day signals 
during the night and to substitute plain or flashing 
amber warnings, a fresh difficulty arose on account 
of the necessity, on an ordinary wiring system, for 
running the motors continuously to keep the local 
controllers in step. To carry out the required 
alteration for night working, it was necessary either 
to switch off the day signals and to switch on the 
night light individually at each intersection, or to 
provide additional and separate wiring from the 
master controller to each local timer and motor. 

Eventually a system, which has been termed the 
* Limited Progressive,” was evolved on the principles 
described above, for favouring certain intersections 
at the expense of others, but it differs materially in 
operation from the rigidly co-ordinated systems. 
Each intersection is separately and independently 
controlled, so as to enable differing timings to be 
adopted, in accordance with the requirements of 
local traffic variations. An extremely complicated 
master controller is required at some central point, 
and in this central control each street intersection 
has its own contactors, which are motor-driven 
through reducing gears, and from which at least 
three conductors and a common return are carried 
to each local intersection controller. These wires 
either may be of sufficient capacity to carry the 
signal current, or they may operate relays con- 
trolling current from local supplies to signals at 
the intersections themselves. In this way the 
system can meet varying diurnal traffic densities 
by changing the lengths of any of the time cycles 
in accordance with any desired timing with respect 
to each other. By this adjustment to time cycles 
the traffic is kept flowing as continuously as possible 
at predetermined speeds. With similar regulation 
of cross traffic, intersections are kept free from 
the congestion which frequently arose under 
certain conditions with the ordinary synchronised 
systems. The division of the cycle time can be 
made independently at each intersection. The 
whole of the traffic signals in a city or in a particular 
district can be interrelated on a scientifically planned 
basis, and the system becomes of especial value in 
regulating the movements of tramcars on congested 
areas. The whole system is operated from the 
master controller in its central situation, and a 
very high degree of flexibility is attained. 

The main disadvantages of the system are its 
great cost and its complicated nature, both due to 
the elaborate nature of the central controller and 
the contactor apparatus, and to the multiplicity 
of the conductors in the winng. This economic 
factor makes the adoption of the system prohibitive 
for any but the largest cities. [t is also difficult to 
add further contactors to the central controller 
should extensions to the system be found desirable, 
and it is expensive to provide a large number of 
additional contactors in the original installation 
when they may not be required for some time. 

An installation on these lines has recently been 
established on North Broad-street, Philadelphia, 
over a total length of about five miles. The average 
width of carriageway is 69 ft., and as one traffic 
lane on either side is reserved for parking, there 
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remain three lanes of rather less than the normal 
width in each direction for through traffic. The 
light signals are placed on small central islands at 
each intersection, and in most cases there are in 
addition four standards with two-way signals to 
co-ordinate pedestrian movement with the flow of 
vehicular traffic. A master controller in the City 
Hall is designed to control ultimately a system of 
300 intersections divided into ten groups. At each 
intersection on Broad-street is a local control 
apparatus, which may be set to permit progressive 
movement in both directions along the main street. 
The total time cycle can be varied at the master 
controller for the whole system; and it is also 
possible, at each intersection, to vary between 
fairly wide limits the percentage of total time 
allotted to the different signal indications at these 
points in order to meet local requirements. Manual 
control is possible at certain but not all of the 
local controllers. If for any reason, one of the 
sub-controllers fall out of step, it will automatically 
be put back into step within two cycles, and the 
existence of breakdown or trouble at any sub- 
controller will be indicated at the master controller 
by a flashing light signal on a panel indicator plan 
of the various intersections. The operation of the 
whole, or of any section of the system, can be 
discontinued at the central controller (but not at 
any of the local controllers) for any length of time 
desired, and from the master point as well, the 
illuminated traffic signs which form part of the 
installation can be switched on or off independently 
of the operation of the signal system as a whole. 
At night, for service between 1 a.m. and 6 a.m., 
the traffic signals are switched over automatically 
at the master controller to operate flashing amber 
signals on Broad-street, and flashing red signals 
on the intersecting streets. This can be varied at 
will to apply to the whole or to any section of 
the system. Operating changes from the central 
controller can be made manually or automatically ; 
the latter is effected by means of a control clock 
with a capacity for the setting up in advance of 
the whole programme for one week’s working, thus 
enabling provision to be made for Sundays or days 
on which special or unusually heavy traffic is 
expected. Normally, the system is planned to 
favour the inward flow of traffic in the morning, 
and the outward in the evening. 
(T'o be continued.) 
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Glasgow : Brown, Son and Ferguson, Limited. 

21. 28. net.) 
Wrrxovt question, the literature on dredging appli- 
ances and dredging operations is sparse. Papers 
there are dealing with particular aspects of the 
subject, but these, for the most part, are buried 
in the depths of the proceedings of learned societies, 
and, on that account, are not easily or conveniently 
accessible. Apart therefrom, there are only a few 
treatises, the chief of which are of foreign authorship. 
Generally speaking, there is ample scope for another 
book, especially one of native origin, relating to 
British practice, and Commander Shankland has 
sought to supply the want by the work under notice. 
It cannot be classified as a manual exclusively on 
dredging, as it touches also on hydrographic sur- 
veying and certain features of seamanship and other 
matters. It is best described as a collection of 
notes and data of a useful and practical kind, 
collected over a long series of years, during which 
the author has been engaged on work in connection 
with the survey and dredging of harbour and river 
channels for important public authorities. It 
embodies, therefore, a good deal of valuable experi- 
ence. Naturally, some debatable opinions are 
advanced in places (such, for instance, as the 
efficacy of dragging operations and the range of 
utility of the grab) but, generally speaking, the 
principles laid down are such as to command assent. 


which is introductory and somewhat discursive, 
dealing with the history and principles of dredging. 
The second chapter is hydrographical in character 





methods of the marine surveyor. 


The volume comprises five chapters, the first of | 
| advantages and disadvantages of intermittent and 
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and describes the instruments, appliances and /|and the increased strength of the concrete. 
The third chapter | suitability of different types of mixers for different 
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is concerned with the mutations and behaviour 
of the tides. The fourth deals with dredger design, 
and covers various practical points connected with 
dredger working. The fifth, and last, chapter is 
more particularly devoted to the performance and 
economics of dredging operations. It can thus 
be seen that the purview is wide and there is 
undoubtedly a great deal of useful information 
contained within the limits of the book covers. 
But, while cordially commending the material of 
which the book is composed, it is unfortunately not 
possible to be quite so complimentary in regard 
to the compilation. There are not wanting signs 
of haste in passing the proofs through the press, 
for curious grammatical and other slips crop up 

in places. Take this, for instance, on page 142: 

“The dipper dredge is a modernised descendant 

of the spoon and bag dredger. Their (sic) use as 

important mechanical vessels are (sic) confined to 

America with occasional exception.” (sic). Here 

is another example of loose composition: ‘‘ Suction 

dredging is totally dissimilar to either grab or 
bucket work in its management of the vessel 
and therefore the aptitude of the man in charge 
requires supervision without previous experience.” 

(Page 185.) The author has an odd liking for the 

editorial “ we,” but sometimes within the space of 

a few lines he uses both the singular and the plural 

pronouns indiscriminately. There are references 

to Kempfe. Engineer's Handbook; to Kempfe’s 

Engineering, 1917, and to Kempfe’s Engineer’s 

Year Book, all apparently relating to the same 

source, which, spelt correctly, is Kempe’s Engineer’s 

Year Book. These blemishes, and others, with a 

little attention to the proof-reading, might easily 

have been eliminated. 

There is also some lack of proper co-ordination 
and sequence in arrangement which, at times, is a 
little disconcerting. A couple of diagrams are 
inserted in an Appendix without a clue to their 
meaning beyond a note referring the reader to a 
specified page in the body of the book, which, on 
being turned up, fails to throw any light on the 
matter. A table of equivalent values of Admiralty 
knots, statute miles and kilometres is sandwiched 
in between two other tables on the bulking capacity 
of dredged material; and, curiously enough, the 
author, despite his nautical training, falls into the 
popular error of treating a knot as a measure of 
distance, instead of as a rate of speed. A knot 
is one nautical mile per hour, and not simply a length 
of 6,080 ft., as stated on page 186. Such defects, 
however, are scarcely of sufficient importance to 
invalidate the information which the book un- 
doubtedly contains and which will cause it to be 
welcomed in technical circles, Not least serviceable 
are the specifications for typical dredging plant set 
out in detail from documents prepared for the 
construction of actua! vessels. There are a number 
of interesting photographs and diagrams. The 
type is clear. though rather large, which is a good 
fault. The index, however, might have been fuller 
with great advantage. 

Leistungsversuche an Mischmaschinen. By Proressor 
Dr. Geore Garsorz, Berlin, and Proressor Orro 
Grar, Stuttgart. Reports of the Research Institute 
for Contractors’ Machinery, No. 1, Berlin. VDI- 
Verlag G.m.b.H. [Price 7.50 marks.] 

This publication is the first of a series of reports 
by the Research Institute for Contractors’ Machinery 
at the Technical University, Berlin. The report 
shows how the difficulties attending output tests on 
concrete mixers can be overcome, and the tests 
carried out systematically and how the results may 
be usefully applied. It contains examples of test 
schedules, testing methods, test devices, together 
with suggestions for the design of mixers for the 
benefit of the maker as well as of the operator. 

An important contribution gives information on 
the interdependence of and influence on the strength 
of concrete exerted by the mixing time, the method 
of adding water, the admissible variations, the size 
of drum, the type of mixing device, the preparation 
of the charge and the speed of revolution. The 


continuous processes of mixing are considered, and 
conclusions deduced from the saving in mixing time 
The 
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CAPSTAN LATHES 


LIMITED, 


5:-INCH CENTRE 


“CONSTRUCTED BY MESSRS. H. W. WARD AND COMPANY, BIRMINGHAM. 




















Fie. 1. LatHe with ALL-Etectric HEADSTOCK. 

















LATHE WITH SINGLE-PULLEY HEADSTOCK. 


Fig. 2. 


kinds of concrete is also discussed. The contents | research results concerning the tractive resistance of 
are grouped according to the subject and bases of | contractors’ rolling stock, drying processes for 
tests, the programme and arrangement of tests and | building work, and matter relating to the bending 
test results. The knowledge gained from the tests | and cutting of steel bars for reinforced concrete. 
should be valuable for both the designer of such 
machines and those who have to use them. 








In the shich follow this, it is the intention | INCORPORATED MuNIcIpAL ELECTRICAL ASSOCIATION. 
he reports which us, 36 h —It is proposed to hold the 38th annual convention of the 


to deal with investigations on belt conveyors, stone | Incorporated Municipal Electrical Association during 
crushers, concrete pumps, &c., to be followed by! the week commencing June 12, 1933. 





CAPSTAN LATHES WITH ALL- 
ELECTRIC AND SINGLE-PULLEY 
HEADSTOCKS, 


We have had occasion in the past few years to deplore 
the fact that British progress in machine-tool design 
was falling behind that of other nations. It is, however, 
satisfactory to note that the leeway now appears to 
have been made vp, as evidenced by a number of 
British machines which we have described recently. 
Among these may be mentioned the combination turret 
lathes with covered beds made by Messrs. H. W. Ward 
and Company, Limited, Dale-road, Selly Oak, Birming- 
ham, these machines having been described in ENGINEER- 
ING, vol. cxxxiii, page 265 (1932), The same firm have 
now introduced the two interesting capstan lathes 
shown in Figs. 1 and 2 on this page. The two machines are 
of the same capacity, the height of centres being 5} in., 
and they have many points in common. They differ, 
however, in the drive for the headstock, the machine 
shown in Fig. 1 having an all-electric head, while that 
shown in Fig. 2 has a single-pulley drive. Owing to the 
similarity of the two models, it will be sufficient to 
describe the all-electric machine in detail, and to confine 
the description of the second model to the points of differ- 
ence. Before doing so, however, it may be mentioned 
that both lathes are designed with a view to giving 
particularly rapid speed changes. 

In the all-electric machine, the spindle constitutes 
the armature shaft for the motor, the rotor being 
mounted upon it. The stator is mounted in the head- 
stock, and on a 400-440 volt three-phase 50-cycle 
supply, four speeds of 445, 705, 955, and 1,450 r.p.m., 
can be obtained in both directions. Machines for other 
supplies are obtainable. 

The speed-change control gear is mounted on top of 
the headstock in a convenient position for the operator's 
left hand, as shown in the figure. Triple push-button 
control is provided for starting, stopping, and reversing. 
The main switch and fuses are mounted on the machine, 
so that it can be directly connected to the mains. 
The hole through the spindle is 1} in. in diameter, and 
the lathe can be fitted with a Ward 1}-in. automatic 
chuck and suitable bar-feed motion, or with other types 
of chuck or fixtures to suit special classes of work. The 
maximum diameter of work that will swing over the 
bed is 11} in., or 5} in. over the cross-slide. An elec- 
trically-driven coolant pump can be fitted if required. 
The sliding saddle and cross slide are of normal con- 
struction, both motions being obtained by suitable 
hand wheels. The longitudinal motion is effected 
through a rack and pinion, and five stops are provided 
which can be used in either direction. The cross-slide 
is actuated through a square-threaded screw and nut, 
and dead stops are provided for each direction of travel. 
An indicating dial of large diameter is provided. The 
standard equipment consists of two tool posts, but a 
square turret can be fitted if required. Both the saddle 
and cross slide are provided with adjustable gibs. The 
total adjustment of the saddle along the bed is 6 in., 
the maximum distance between the toolposts is 9 in., 
and the later are designed for $-in. square tools. 

The capstan rest can be clamped to the bed in any 
desired position. The slide has wide bearings, and is 
provided with taper strips adjustable for wear. The 
turret is hexagonal in form, and is provided with tool 
holes bored from the headstock to ensure accuracy. 
In addition to the tool holes, each face of the turret is 
surfaced, drilled and recessed for the attachment of tool 
holders with flanged bases. An adjustable stop is pro- 
vided for each position of the head, the stops being 
mounted in a barrel carried at the end of the slide. The 
barrel is connected to the capstan through a shaft with 
bevel and crown wheels, so that when the capstan is 
rotated, the stops also rotate, and present the correct 
stop for each tool in sequence. The revolving and 
indexing motions are automatically performed on the 
return stroke of the capstan slide, and an arrangement is 
provided by means of which these motions can be made 
inoperative at any time. This is a convenience when 
simple work, requiring the use of only one tool, is 
in the machine. The slide is provided with automatic 
feed for deep drilling, or for turning relatively long 
surfaces. The motion is driven from a feed shaft, 
visible in front of the machine in the figure, through a 
gear-box attached to the capstan rest. Two rates of feed 
are obtainable, and either can be tripped automatically 
by means of the standard stops or can be instantaneously 
actuated by hand. The standard feed motion gives 
either 80 or 165 spindle revolutions per inch of slide 
travel, but alternative rates can be obtained by fitting 
a larger or smaller pulley on the feed shaft. The capstan 
rest will admit work 15 in. long between the front of the 
chuck and the capstan. The maximum useful stroke 
is 6 in., the height from the top of the capstan slide to 
the centre of the tool holes is 1j-in., and the tool holes 
are 1 in. in diameter. 

The automatic chuck, which is fitted when the lathe 
is intended for bar work, is self-contained, and is 
designed to allow the machine to deal with material up 
to the full diameter of the hole through the spindle. 
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A single lever is used for both gripping and releasing, 
and this lever can be actuated from the working position. 
All the mechanism is enclosed in an outer casing which is 
bolted to the front of the headstock. The rotating 
portion is attached to the screwed spindle nose, and the 
whole chuck can be removed as one unit in a short time, 
leaving the spindle free for the attachment of a jaw 
chuck or faceplate. The spring collets are hardened, 
pe and ground, and provision is made for a 
small amount of adjustment to cover slight variations 
in bar stock. The whole chuck can be dismantled by the 
use of one spanner, and as the entire mechanism is 
locked together when the work is gripped, high speeds 
can be safely employed. 

Turning now to the machine shown in Fig. 2, the 
headstock is designed to give six spindle speeds in either 
direction. The speeds are arranged in three groups, the 
lowest group giving two forward and two reverse speeds 
suitable for machining steel or cast iron, the middle 
group two forward and two reverse speeds for such 
work as gunmetal castings, and the highest group a 
similar range for small bar work and the softer materials. 
The speed changes are affected by friction clutches 
running in oil in each range, and the required range is 
obtained by moving the lever visible in the figure on the 
front of the headstock, which operates sliding gears. 
An automatic brake motion is incorporated with the 
speed-change movement, so that the group speed 
selection can be made very quickly. The spindle is 
mounted on combined ball journal and thrust bearings 
and on roller bearings, and all the shafts in the head- 
stock are also carried on ball or roller bearings. The 
single pulley is carried on ball bearings in a bracket 
attached to the headstock, so that there is no belt pull 
on the driving shaft. The pulley is located in a position 
equally suitable for line shaft or direct motor drive. 
The three groups of spindle speeds for general work are 
114 r.p.m. and 288 r.p.m., 213 r.p.m. and 536 r.p.m., 
and 400 r.p.m. and 1,008 r.p.m. For high-speed work 
an alternative range between 171 r.p.m. and 1,512 r.p.m. 
is available. The driving pulley is 5} in. in diameter 
by 2 in. wide, and the normal running speed is 666 r.p.m. 
The coolant pump is driven by spiral gears at constant 
speed, and may be cut out at any time by means of a 
hand-operated clutch. The remaining features of the 
machine are practically identical with those of the all- 
electric model. 


Moror-Can ParKine Macnine atv Cuicaco.—A 
vertical motor-car parking machine has recently been 
mut into service at Monroe-street, Chicago. Built by 
fessrs. Westinghouse Electric and Manufacturing 
Company, East Pittsburgh, Pennsylvania, the machine 
consists of two units, each accommodating 24 motor-cars, 
and is similar to that which we described and illustrated 
in ENGINEERING, vol. cxxix, page 814 (1930). The 
structure is 105 ft. high and occupies a ground area 
measuring 32 ft. by 24 ft. It will be recalled that the 
machine operates on a continuous chain principle and 
that a separate cradle is provided foreach car. A 75-h.p., 
direct-current, elevator-type motor, brake and rheostatic 
control are installed in each unit of the machine. We 
understand that a machine capable of accommodating 
144 cars has been in operation at East Pittaburgh for 
upwards of a year ’ 

Highway AND Ratihway Bripee across ALSsUND, 
DENMARK ERRATUM In the article bearing the 
above title, which appeared in our issue of July 1, it was 
stated, on page 2, that the portion of the reinforced- 
concrete caissons below water was protected with two 
coats of Nertol. Messrs. Inertol Company, Limited, 
who have opened an English factory at 78, Oxford-street, 
Hull, where they are manufacturing a full range of their 
products, have drawn our attention to the fact that the 
name of their principal product is Inertol and not Nertol 
as stated. We are informed that five different forms of 
the product are available. Inertol Standard consists 
of apecially-prepared coal-tar distillates, the solvents used 
containing metallic salts in solution. Inertol Thick 
is an asphalt, while Inertol Plastic is a fibrous asphalt 
of putty-like consistency. Inertol “ 49" has an asphalt 
base and is of paint-like consistency. The fifth variety 
of the material comprises acid-proof red, stone-colour 
and green paints. 


Years or Batt-Beartne Manurac- 
TURE lo celebrate the twenty-first anniversary of 
their incorporation in 1911, the Skefko Ball-Bearing 
Company, Limited, Luton, have issued a well-illustrated 
booklet briefly describing the ananufacture of the 
product with which their name is associated. The 
original factory was partially demolished in 1915-16, 
when considerable extensions to cope with war work 
were found necessary, and further additions were made 
in 1928 and 1931. At the same time, constant improve- 
ments have been effected in manufacturing methods 
and a number of devices, the object of which is to raise the 
eneral efficiency and reduce the cost of production, 
ave been installed. Perhaps the most interesting of 
the various operations is the production of the balls. 
These are formed from wire to approximately the correct 
shape by dies and are then rough ground to remove the 
beards. They are next hardened in revolving furnaces 
and again ground into true spheres in a precision machine. 
Finally, they are polished by revolving them in wooden 
barrels in which pieces of leather are placed. The 
rollers are manufactured in a similar way. 


TWENTY-ONE 





ENGINEERING. 
THE LATE DR. KYOJI SUYEHIRO. 

WE regret to record the death of Dr. Kyoji Suyehiro, 
which, we have just learnt, occurred on April 9 last, 
at the early age of 45. Dr. Suyehiro was a naval 
architect who had attained a position of eminence in 
his native land and was well known to many in this 
country, while in recent years he had devoted much 
attention to the study of earthquakes and their effects 
on buildings. 


[JULY 29, 1932. 


IRON AND STEEL INSTITUTE AND 
INSTITUTE OF METALS JOINT 
AUTUMN MEETING. 


As already announced in our columns, the autumn 
meetings of the Iron and Steel Institute and of the 
Institute of Metals will, this year, be held jointly in 
London, partly at the Institution of Civil Engineers, 
Great George-street, S.W.1, and partly at the Institu- 
tion of Mechanical Engineers, Storey’s Gate, 8.W.1, 








Dr. Suyehiro, who was born in Japan in 1887, served 
an apprenticeship of two years at the Mitsubishi 
Dockyard, Nagasaki, and also studied for three years 
at the Engineering College of the Imperial University, 
Tokio, under Dr. Hillhouse. He was awarded the 
degree of Doctor of Engineering in 1909, and in 1910 | 
visited this country, where he held a temporary posi- 
tion on the staff of the British Corporation Registry 
in Glasgow and Newcastle. After further work in the | 
Mitsubishi dockyard he was appointed Superintendent 
of the ship-repairing shop of the Tokio Municipality, | 
and in 1912 became a member of the Consulting Techni- | 
cal Staff of the Mercantile Marine Bureau, a position he 
occupied throughout the War. He held both these 
posts in conjunction with the Chair of Naval Architecture 
in the Engineering College of the Imperial University 
at Tokio. 








| 


| 





| Mond Nickel Company, Limited. 


from September 12 to 15 next. On the afternoon of 
Wednesday, September 14, visits will be paid to the 
National Physical Laboratory, to the General Electric 
Company’s research laboratories, lamp, and glass 


| works, at Wembley, and to the Acton refinery of the 


An all-day excur- 
sion to the Dagenham Works of the Ford Motor 
Company, Limited, has been arranged for Thursday, 
September 15. A list of the papers to be presented 
and discussed at the business sessions is given below. 


Monbay, SEPTEMBER 12. 


At 8 p.m., at the Institution of Mechanical Engineers, 
annual autumn lecture of the Institute of Metals, by 
Dr. H. J. Gough, on “* Corrosion Fatigue in Metals.” 


TuesDay, SEPTEMBER 13. 


From 10 a.m. to 1 p.m., joint session of the two 
Institutes at the Institution of Civil Engineers. Two 
papers by the Iron and Steel Institute, namely, ‘* Meta!- 
lurgical Problems Connected with Internal-Combustion 
Engine Valves,” by Mr. J. R. Handforth ; and “ Nickel- 
Chromium-Silicon Cast-Iron,” by Dr. A. L. Norbury 
and Mr. E. Morgan. Three papers by the Institute of 
Metals, namely, “ Modern Works Plant and Equip- 
ment for the Hot Working of Nickel and Nickel 
Alloys,” by Messrs. W. R. Barclay, G. A. V. Russell, 
and H. Williamson; ‘Mould Materials for Non- 
Ferrous Strip Ingot Castings,” by Mr. G. L. Bailey ; 
and “Some Reactions Occurring in * Hot-Dipping’ 
Processes,” by Mr. E. J. Daniels. 

From 2.30 p.m. to 4.30 p.m., separate sessions of 
the two Institutes.—The Iron and Steel Institute at the 
Institution of Civil Engineers. “ Equilibrium of 

















Tue Lare Dr. Kyosrt SuYEHIRO. 


In 1924, as the result of the disaster in the previous 
year, he turned his attention to the study of earth- 
quakes and their effects on buildings, and published 
his conclusions in a paper read before the World 
Engineering Congress, which was held in Japan in 
1929. The results of further work on this subject were 
also embodied in a series of lectures he delivered in 
the United States last year, and these have been 
published in the Proceedings of the American Society 
of Civil Engineers, as well as in a book written by 
Mr. John R. Freeman. 

Dr. Suyehiro was a member of council of the Japanese 
Society of Naval Architects, to whose Proceedings he 


was a frequent contributor, his papers including one on | 


anti-rolling tanks, and others dealing with the applica- 
tion of the gyroscope, the gyroscopic vibration of 
marine steam turbines, and the balancing of turbine 
rotors. He was elected a member of the Institution of 
Naval Architects in 1919, and contributed some papers to 
that body. One of these, “On the Yawing of Ships 
Caused by Oscillations amongst Waves,” was a mathe- 
matical study of gyroscopic action corroborated by 
experiments with models in his own tank, while another, 
“On the Drift of Ships Caused by Rolling amongst 
Waves,” was awarded a premium. In 1911, he contri- 
buted an article to Enerveerrne on “ The Distribu- 
tion of Stress in Plates having Discontinuities,”’ while 
between that date and 1922 we published several 
articles from his pen on Shearing Stresses in a Ship’s 
Structure. 





BrRipce ConsTRUCTION IN CZECHOSLOVAKIA.—We are 
informed that, since 1918, no less than 758 highway 
bridges have been constructed in Czechoslovakia, 377 by 
the State, and 381 by local authorities and that 33 more 
are to be completed during the present year. A scheme 
is also on foot to replace gradually all the timber bridges 
in the country by more modern structures. 


Certain Non-Metallic Systems. Part IIL: Equilibrium 
of the Systems MnSiO,—Fe,SiO,, and FeS—Fe,SiO,,” 
by Professor J. H. Andrew and Mr. W. R. Maddocks ; 
‘“Time-Potential Curves on Iron and Steel and their 
Significance,” by Messrs. T. P. Hoar and U. R. Evans ; 
* Effect of Hydrogen Sulphide on the Corrosion of 
Iron by Salt Solutions,” by Messrs. 8. C. Britton, 
T. P. Hoar, and U. R. Evans; and “Scale Removal 
| by Acid Pickling,” by Messrs. A. B. Winterbottom and 
| J. P. Reed. 

The Institute of Metals at the Institution of Mech 
anical Engineers. “ The Effect of Pressure on 
| the Liberation of Gases from Metals (with Special 
| Reference to Silver and Oxygen),” by Mr. N. P. Allen ; 
1 On the Removal of Gases from Aluminium Alloys 
by Mixtures of Nitrogen and Volatile Chlorides,” by 
Messrs. J. D. Grogan and T. H. Schofield ; ** Researches 
on Beryllium,” by Mr. H. A. Sloman; “Some At- 
tempts at Making Beryllium-Magnesium Alloys,” by 
Mr. R. J. M. Payne and Dr. J. L. Haughton; ~ The 
Constitution of the Lead-Tin Alloys,’ by Dr. D. 
Stockdale; “The Effect of Different Elements on 
the Annealing and Grain Growth Characteristics of 
Alpha Brass,” by Dr. M. Cook and Mr. H. J. Miller: 





and “ Liquation or ‘Inverse Segregation’ in the 
| Silver-Copper Alloys,” by Mr. J. H. Watson. 
From 8 p.m. to 10.30 p.m., Conversazione at the 


Science Museum, South Kensington, S.W.7. 


WEDNESDAY, SEPTEMBER 14. 


From 10 a.m. to 12.30 p.m., separate sessions of the 
| two Institutes.—The Iron and Steel Institute at the 
Institution of Civil Engineers. “ Generation of Steam 
|from Blast-Furnace Gas,” by Mr. A. F. Webber; 
“ Light-Weight High-Pressure Gas Cylinders,” by 
| Mr. F. S. Marsh; “ Fatigue Resistance of Unmachined 
| Forged Steels,” by Drs. G. A. Hankins and M. L. 
| Becker; and “ Endurance Limit of a 0-33 per cent. 
Carbon Steel at Elevated Temperatures,” by Mr. 
J. W. Cuthbertson. 

The Institute of Metals at the Institution 
| Mechanical Engineers. “‘ Mechanical Properties of 
| Nickel Wire,” by Mr. C. E. Ransley and Dr. 
C. J. Smithells; “ Atmospheric Action as a Factor 
in the Fatigue of Metals,” by Dr. H. J. Gough and 
Mr. D. G. Sopwith; “The Distortion of Wires on 
Passing Through a Draw Plate,” by Messrs. G. 1. 
Taylor and H. Quinney; “A Modified Impingement 
Corrosion Apparatus,” by Dr. H. W. Brownsdon and 





ot 


Mr. L. C. Bannister; “The Open-Air Corrosion of 
Copper. Part II[—Artificial Production of Green 
| Patina,’ by Dr. W. H. J. Vernon; “Two Years’ 


Corrosion Tests with Duralplat in the North Sea,” by 
Dr. K. L. Meissner ; and “‘ The Properties of Commercial 
Copper at High Temperatures,” by Mr. T. G. Bamford. 
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COMBINED MARINE ENGINE AND EXHAUST TURBINE. 


MESSRS. WHITE’S MARINE ENGINEERING 


COMPANY, LIMITED, HEBBURN-ON-TYNE. 








HIGH-SPEED MARINE RECIPRO- 
CATING ENGINE WITH EXHAUST 
TURBINE. 


A CONSIDERABLE number of vessels are now in 
service in which an exhaust turbine is employed in 
conjunction with the main reciprocating engines, the 
latter being direct-coupled to the propeller-shaft, while 
the turbine drives the same shaft through a flexible 
coupling and reduction gearing. With this arrange- 


ment the speed of the reciprocating engine is limited | 


to that of the propeller-shaft, so that relatively high- 


speed engines, such as are now common in land practice, | 


cannot be utilised. In order to obtain the higher 
efficiencies which can be realised with such engines, 
Messrs. White’s Marine Engineering Company, Limited, 
Hebburn-on-Tyne, have introduced the installation 
shown in the accompanying figure, in which the recipro- 
cating engine is coupled to the propeller-shaft through 
reduction gearing. Shop trials on the combined set have 
recently been carried out by Eng.-Commander C. G. 
Hawkes at the works of Messrs. R. and W. Hawthorn, | 
Leslie and Company, Limited, Newcastle-on-Tyne, and | 
the results wlil be published in due course. In the 
meantime, Messrs. White-state that preliminary results | 
indicate a saving of over 30 per cent. in steam con- 
sumption when the performance of the set is compared 
with that of a normal triple-expansion engine. 

The reciprocating engine, which was built by Messrs. | 
Smiths Dock Company, Limited, South Bank-on-Tees, 
is of the triple-expansion type having cylinders 10 in., 
14 in. and 19 in. in diameter by 13-in. stroke, designed 
to operate with superheated steam, and developing 
310 i.h.p. when running at 260 r.p.m. It is supplied 
with steam at an initial pressure of 220 lb. per square 
inch (gauge), the designed superheat being 160 deg. F. 
The H.P. cylinder is fitted with a piston valve, and 
the I.P. and L.P. cylinders with Andrews and Cameron 
balanced slide valves. The engine is coupled to the 
propeller-shaft through single-reduction gearing, having 
a reduction ratio of 2-31 to 1, the propeller-shaft running 
at 112 r.p.m. Flexibility is obtained by a quill drive 
on the engine-shaft, and by making the main wheel | 
of the flexible spring type. 

The turbine is of the Parsons reaction type, and was 
supplied by Messrs. R. and W. Hawthorn, Leslie and 
Company, Limited. It runs at 4,600 r.p.m., and is| 
coupled to the propeller-shaft by double-reduction gear- | 
ing, the first reduction being 8-5 to 1 and the second | 
reduction 4-843 to 1. The turbine drives the gear-box | 








through a Carrier-Ring flexible eoupling, of the type 
| described in ENGINEERING, vol. cxxviii, page 557 (1929). 
Additional flexibility is secured by making the second 
pinion-shaft of the flexible type. The turbine is 
supplied with steam at atmospheric pressure from the 
engine exhaust, and develops 190 h.p., so that the 
total indicated horse-power developed by the set is 
500 with the reciprocating engine running at 265 r.p.m. 

The exhaust steam from the reciprocating engine is 
led through a change-over valve, which enables the 
steam to be fed either to the turbine or the condenser, 
and through an oil separator, which prevents any oil 
from the reciprocating engine from being carried over 
into the turbine. The condenser fitted is of the Weir’s 
two-flow regenerative type. During a demonstration 
run on July 19, the reciprocating engine was running at 
265 r.p.m., with an output of 320 i.h.p., and the turbine 
was running at 4,680 r.p.m., with an output of 218 h.p., 
so that the total output of the set was 538 h.p. The 
inlet steam pressure for the I.P. cylinder was 85 Ib. 
per square inch, while that for the L.P. cylinder 
was 31 lb. per square inch. The exhaust pressure was 
14-7 lb. per square inch. It may be noted that 
although the reciprocating engine was running at about 
260 r.p.m., the piston speed was only about 650 ft. 
per minute. It will therefore be clear that nothing in 
the way of specially high speeds is being attempted. 
The type of engine employed lends itself to good 
balancing, as the reciprocating parts can be made the 
same weight for each cylinder, and the absence of objec- 
tionable vibration was very noticeable at the demon- 
stration. The designers advocate the adoption of the 


| principle embodied in the set for comparatively low 


powers, up to, say, about 4,000 h.p., and in view of the 
fact that the non-condensing high-speed reciproca- 
ting engine is highly efficient from a thermodynamic 
standpoint, while the turbine enables the toe of the 
diagram to be utilised, Eng.-Commander Hawke’s 
report on the overall efficiency of the set will be 
awaited with great interest. The designers give a 
preliminary estimate for the steam consumption in an 
ordinary cargo steamer of 1,500 i.h.p. to 1,800 i.h.p. 
as 7-6 lb. per indicated horse-power per hour exclusive 
of auxiliaries. 








GENERATION OF ELEcTRIcITy ry CanapAa.—Ofificial 
statistics just issued place the generation of electricity 
in Canada during 1931 at 16,610,000,000 kw.-hours, of 
which 312,857,000 were produced at thermal stations. 
The power exported to the United States amounted to 
7-4 per cent. of the total. 





STEAM-TURBINE PLANT PRACTICE 
IN THE UNITED STATES.* 


By Vern E. AtpEn and W. H, Baccke. 


AMERICAN. steam-turbine-plant practice has, in the 
main, been dominated by the desire to gain four objec- 
tives : 

1. Improvement in reliability in order that generating 
capacity may, to the maximum extent possible. be 
available for service when needed 

2. Reduction in fuel consumption per kilowatt-hour 
of net station output. 

3. Reduction in the overall investment per kilowatt 
of system peak load carried. 

4. Reduction in cost of operating labour and main- 
tenance. 

A very large percentage of all the new steam-turbine- 
plant capacity installed since 1920 has gone into plants 
serving the electric light and power systems. Practice 
in industrial power plants has usually followed or 
paralleled that in utility plants. The rapid growth in 
load and the extensive use of interconnections have had a 
most important influence, as they have helped to justify 
the use of turbine-generators of increasing capacity. 

The most significant trends are the increase in the 
size of turbine-generators and the increases in steam 
pressure and temperature. The graphs shown in Figs. 1, 
2, and 3, on page 139, somewhat modified from the form 
as presented in an earlier paper,t may help to visualise 
the rate of progress. The cross-hatched areas show the 
limits within which representative steam-station prac- 
tice has fallen. An attempt has heen made to indicate 
what might be called conservative practice, or trend, 
by means of a curve drawn through each cross-hatched 
area. The horizontal lines extending from 1928 to 
1932 in Figs. 2 and 3 indicate the views of several 
schools of thought as to the best steam pressure and 
temperature. 

Another important development has been the use of 
a single stage of reheating to raise the temperature of 
the steam, after partial expansion, to its initial tem- 
perature, or slightly higher. This development dates 
from the initial operation, early in 1925, of two 40,000- 
kw. turbine-generators in the Philo Station of the Ohio 
Power Company, with steam delivered to the turbine 
throttle at a pressure of 550 lb. per square inch gauge 
and 725 deg. F., the steam being withdrawn from the 
turbine after being expanded to 155 lb. per square inch 
gauge, returned to the boiler plant, reheated to 725 deg. 
F., and then expanded through the remaining turbine 
stages to the condenser. Since this initial development 
there has been installed, or is now in the course of con- 
struction, in 19 generating stations in the United States 
a total of 2,800,000 kw. of turbine capacity for operation 
on the reheating cycle. All of this capacity is for 
operation at initial steam pressures of 550 lb. per square 
inch gauge or higher, and 1,150,000 kw. is for operation 
at pressures of 1,200 Ib. per square inch gauge or higher. 
For approximately 80 per cent. of this capacity flue-gas 
reheaters are used, and for the remaining capacity high- 
pressure steam reheaters are used. Where high-pressure 
steam reheaters have been used, the reheat tempera- 
ture has been limited to approximately 500 deg. F. 
Approximately 30 per cent. of the capacity of all 
turbines of 20,000 kw. and larger placed in service and 
ordered since January 1, 1925, have been designed for 
operation on the reheating cycle. 

During the past five years there has been an appreci- 
able amount of sporadic operation of large turbines 
with steam at temperatures from 750 deg. F. to 800 
deg. F. The limit of good practice was generally con- 
sidered, however, to be 750 deg. F. at the throttle. 
Orders were placed in 1929 with three manufacturers 
for turbines to operate with steam at temperatures from 
800 deg. F. to 850 deg. F. An experimental installation 
of a 10,000-kw. tandem-compound condensing turbine 
is now in operation with steam temperatures ranging 
up to 1,000 deg. F. at 390 lb. per square inch gauge in 
the Delray No. 3 Station of the Detroit Edison Com- 
pany. 

Some considerable amount of satisfactory experience 
has been had in the past five years with large turbines 
operating on a non-reheat cycle with steam delivered to 
the throttle at pressures of 550 Ib. to 600 lb. per square 
inch gauge and temperatures of 675 deg. F. to 725 deg. F. 
The percentage of moisture in the turbine exhaust is 
about the same for this condition as with steam delivered 
to the turbine throttle at 200 lb. per sq. in. gauge and 
480 deg. F., an operating condition with which we have 
had considerable experience in the older stations. There 
has been some weight of opinion to the effect, however, 
that for these operating conditions the friction losses 
and blade erosion in the low-pressure stages, resulting 
from the relatively high moisture content of the steam, 
were too high for good practice. The raising of the 





* Paperread before The American Society of Mechan- 
ical Engineers, June 27, 1932. Abridged. 

t+ “‘ Rehabilitation of Steam Power Plants,” by C. F. 
Hirshfeld, vol. xlviii, Quarterly Transactions, American 
Institute of Electrical Engineers, October, 1929. 
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steam temperature to the still higher value of 825 deg. F. 

makes it possible, with a steam pressure of 650 Ib. per 

square inch gauge and no reheat, to limit the moisture in 

the steam at the exhaust to the somewhat more reason- | 
able value of approximately 12-5 per cent. This com- 

bination, having none of the complications of reheat, | 
is a most attractive one. The new Sheboygan Station 
of the Wisconsin Power and Light Company and the 
extension to the Burlington Station of the Public Ser- 
vice Electric and Gas Company of New Jersey are to 
oo with these steam conditions. The somewhat 
older Michigan City Station of the Northern Indiana 
Public Service Company operates with steam delivered 
to the 60,000-kw. single-cylinder turbine at 650 lb. per 
square inch gauge and 750 deg. F. 

Multi-stage Feed-Water Heating.—One of the most 
striking developments is the revival, and almost univer- 
sal acceptance since 1924, of the practice of multi-stage 
feed-water heating with steam extracted from the main 


units. An example which serves to exemplify this 
trend towards the use of very large units is the initial 
installation in the new 1,200-lb. Port Washington 
Station of the Milwaukee Electric Railway and Light 
Company of one 80,000-kw. tandem-compound turbine- 
generator receiving its steam from one boiler. In few, 
if any, cases have the utility companies departed from 
the practice of providing sufficient installed generating 


capacity to permit the peak load to be carried with the | 


largest unit out of service, and for the larger systems 
conservative operating practice has required a somewhat 
greater margin of installed generating capacity. The 
law of diminishing returns is coming into play as relat- 
ing to the savings in fixed charges and operating costs 
resulting from the use of larger generating units, and it 
is doubtful whether justification can be found in the 
near future for the use of turbine-generators appre- 
ciably in excess of 200,000 kw. capacity, even on the 
largest systems. It is also doubtful whether many 


steeple cross-compound construction is extremely econ- 

omical of floor space. Two 25,000-kw., two 50,000- 

kw., and one 110,000-kw. turbines of this type are in 

operation at 1,200 lb. per square inch gauge. The high- 
pressure turbine and its generator are, in the case of the 

four smaller machines, mounted on top of the generators 

for the low-pressure turbines. In the case of the larger 
| unit, a 55,000-kw. high-pressure turbine and its gene- 
rator are mounted directly on top of the 55,000-kw. 
low-pressure turbine and its generator. 

Low-pressure blade areas and exhaust areas to the 
condenser are limited for single-cylinder machines, and 
this, in turn, either places a limit on capacity or makes 
it necessary to accept a higher leaving loss than that 
which can be rather readily obtained in a multi-cylinder 
design. The use of unidirectional double-flow exhaust 
blading, as embodied in the latest 60,000-kw. turbine 
installed in the Lakeside Station in Milwaukee, serves 





to increase the low-pressure exhaust blade area which 




















TABLE I.—CAPACITIES OF TURBINE-GENERATORS INSTALLED IN 14 LARGE STATIONS. 
Dates indicate year of initia] operation. Capacities are given in kilowatts. Types of turbine construction are indicated as follows : s. = single-cylinder ; tc. = tandem-compound ; cc. cross-compound 
shp single-cylinder turbine for expansion of steam from 1,200 Ib. gauge to pressure at which it is delivered to larger low-pressure turbines. 
— a ; n 
1921 1922. 1923. 1924 1925. 1926. | 1927. | 1928. | 1929. | 1930. 1931. 
— " 
Charles R. Huntley Station, Buffalo, N.Y.* ~ 60,000 s. — 75,0008. | — | 75,0008. | 80,000s. 
} | 80,000 c. 
Hell Gate Station, New York, N.Y 2 35,000 a. 40,000 te 35,000 8. 2 50,000 cc — — | 160,000 cc. | 165,000 cc. | — _ 
40,000 te | 
Colfax Station, Pitteburgh, Pa 60,000 ce 60,000 c« 30,000 s. 30,000 s. . | — lo 41,250 s. -_ | ae 
Lakeside Station, Milwaukee, Wis 2 20,000 « 30,000 « 2 30,000 s. - 30,000 s. | — | 60,000 s. 7,700 shp.| 60,000 s. -— 
| 7,000 shp. 2 7,700 shp. 
Cahokia Station, East St. Louis, Ill 35,000 s. 2 35,0008. | 40,0008. — — | §0,000 s. 75,000 st _— | — 
Waukegan Station, Waukegan, II! 25,000 s. . 35,000 8. | — 50,000 te. —_ _ | 85,000 te. | 115,000 te. 
Hudson Ave. Station, Brooklyn, N.Y 50,000 te. 50,000 te. | 80,000 ce. | -— 110,000 ce. — 110,000 ce. \2 160,000 te. 
50,000 s. 
Crawford Ave. Station, Chicazo, I] 60,000 ce. 50,000 ec. | 77,000 ce. 91,500 ce. 104,000 ec. _— _ ~- 
| 52,000 cc. | 
Philo Station, Philo, Ohio 40,0008. | 40,0008. —- | ~- 165,000 ce. _ — 
Long Beach Station, Long Beach, Calif 37,8008. | 37,8005. 52,800 s. | — 94,000 te. — 94,000 te. —_ 
Charles Leavitt Edgar Station, Boston _ (2 82,0005. | - 65,000 8. | — 12,500 shp. _ | —_ 
Mass | 1 3,150 shp. 10,000 shp.| 
Kast River Station, New York, N.Y | — oo 2 60,000 s. — | - 160,000 te. — | _ 
State Line Station, Hammond, Ind | - — -- — 208,000 ec. _ 150,000 tc.t 
| 125,000 te. 
Powerton Station, Pekin, Ill. | — | _ _ | 55,000 te. 55,000 te. 105,000 tc. | 105,000 tc. 
| | 
* Three 20,000-kw. single-cylinder turbines were installed in 1916 and one 35,000-kw. single-cylinder turbine in 1918 in the Charles R. Huntley Station. 
¢ This 75,000-kw. turbine took the place of the first 35,000-kw. turbine installed in Cahokia Station in 1923. 
t These two units for State Line Station will be placed in operation in 1932 
. . . . . . ! . . . . . 
turbines at a number of points during its expansion. | generating units of a capacity less than 30,000 kw. will|can be obtained in a single-cylinder turbine. In 


It has become common practice to extract steam from 
the main turbines at from three to five points and to 
heat the feed-water to temperatures ranging from 250 
deg. F. to 425 deg. F., depending on the initial throttle 
steam pressure and the extent to which an economiser 
is depended upon to reclaim heat from the boiler-flue 
gases. This use of multi-stage feed-water heating places 
the generating station on a regenerative cycle, and 
“ensures the generation of the maximum amount of by- 
product electrical energy (at an overall heat rate of 
approximately 4,200 B.Th.U. per kilowatt-hour) from 
the steam extracted from the turbine at each of the 
different pressures. Aside from its marked effect in 
reducing the amount of heat rejected to the condenser 
circulating water and thus improving the overall station 
efficiency, the use of multi-stage heating of feed-water 
with steam extracted from the main turbines has had a 
most important effect, as outlined later, in making it 
possible to increase the maximum capacity obtainable 
in single-cylinder turbines. 

The marked trend towards the use of turbine-gene- 
rators of higher capacity is shown by Fig. 1. It is true, 
in general, that the larger utility companies have been 
willing to purchase units of higher and higher capacities 
as soon as the manufacturers have carried their develop- 
ment work forward so as to permit them to build these 
larger machines. Table |, showing for 14 large stations 
the units installed each year, indicates the pressure 
which the utilities have brought to bear on the manu- 
facturers to develop the higher-capacity units. 

Reasons for using the larger units have been lower 
investment per unit of installed capacity in the turbine- 
generator itself and in the related equipment and struc- 
tures, slightly lower fuel consumption, and lower costs 
for operating labour and maintenance per unit of station 
output. The reduction in the investment per unit of 
installed capacity incident to the use of larger turbine- 
generators is, in part, offset by the investment for spare 
capacity, which is increased as the capacity of the largest 
turbine unit increases. A controlling reason in connec- 
tion with stations built in metropolitan areas has been 
the desire to install the maximum possible capacity 
per square foot of expensive real estate. 

The capacity of the largest turbine-generator installed 
has, as an extreme case, been as high as 120 per cent. 
of the peak load for some of the smaller systems, For 
the larger systems it has been considered good practice 
to install units having a capacity from 10 per cent. to 
25 per cent. of the system peak load. Where inter- 
connections with other systems have been adequate and 
the prospects have been good for rapid load growth, the 

asp has been to increase the size of the generating 


tenc 





be installed in the future by the electric light and 
power companies under discussion. 
The marked trend towards the use of multi-cylinder 


| construction for the larger turbine units is indicated by | 


Table I, which shows 20 cross-compound turbines,* 
18 tandem-compound turbines, and 35 single-cylinder 
turbines. The advantages of multi-cylinder con- 
struction are : 

1. The lower leaving loss or residual kinetic energy 
in the steam resulting from the use of two or more sets 
of low-pressure blades, each having its own exhaust 
to the condenser, a design feature usually embodied 
in multi-cylinder turbines. 

2. For a cross-compound turbine, the ability to 
operate the high-pressure section of the turbine spindle 
at high speed and the low-pressure turbine spindle at 
lower speed. This, in turn, permits a smaller diameter for 
the high-pressure casing, and in other respects results 
in a more favourable mechanical design. 

3. Where the generator design has limited the capa- 
city of the unit, it has been possible to raise the maxi- 
mum capacity by going to cross-compound construction 
with two or more generators. 

4. Cross-compound construction has been advan- 
tageous in permitting the installation of very large 
units in an existing turbine room of limited width. 

5. With multi-cylinder construction, only a portion 
of the temperature drop due to complete expansion 
of steam occurs across each cylinder. This minimises 
troubles from expansion of mechanical parts and tends 
to make it possible to start the turbine from a cold 
condition in less time. 

6. Operating experience has tended to indicate that 
for a given capacity, with all other conditions the same, 
a multi-cylinder turbine will be available somewhat 
more hours per year than will a single-cylinder unit of 
the same capacity. 

Single-cylinder turbine construction has, in general, 
the advantage of lower weight and lower investment in 
the turbine with its related equipment and structures 
for a given capacity. It tends toward, more capacity 
per square foot of floor space in the turbine room, 
and undoubtedly does have an advantage in this respect 
over a tandem-compound machine of the same capacity. 
It is doubtful, however, if this advantage exists when 
the contrast is made between large single-cylinder 
turbines and large cross-compound turbines. The 


* The turbines for operation at 1,200 lb. per square 
inch gauge in the Edgar Station and the Lakeside 
Station are considered as compounded with the low- 
pressure turbines. 





| general, it has been the experience in the United States 
that the manufacturers have first built machines for 
the higher capacities as multi-cylinder machines, and 
later, as they have gained more experience and have had 
available better materials and better shop facilities, 
they have built single-cylinder turbines for these same 


| Capacities. 


The capacity of a steam turbine of given dimensions 
is limited by the ability of the last row of spindle 
blading to pass steam at velocities which will corre- 
spond to a reasonable leaving loss. It is not generally 
realised how rapidly the potential capacity of a turbine 
rises with increase in steam pressure, increase in steam 
| temperature, and particularly as the low-pressure 
stages are unloaded and more work is shifted into the 
upper stages of the turbine by the extraction of steam 
from the main turbine for multi-stage heating of the 
feed-water. Fig. 4, taken from an earlier paper,* 
shows the magnitude of this effect. This increase in 
potential turbine capacity is much more rapid than the 
increase in turbine-plant efficiency. Fig. 4 shows 
clearly the way in which increases in steam pressure 
and temperature and the use of the regenerative cycle 
have facilitated the building of larger and larger single- 
cylinder turbines and have actually tended to reduce 
the cost of modern turbines. 

There is a considerable group of engineers that have 
come to believe that, for maximum load, winter-time 
conditions of operation, and a 29-in. Hg vacuum at 
the exhaust, a leaving loss ranging from 5 per cent. to 
6 per cent. of the heat available in the steam on the 
basis of adiabatic expansion is none too high. This is 
particularly true for the reason that the leaving loss 
for maximum-load summer-time conditions of operation 
will, with the much lower specific steam volumes corre- 
sponding to lower vacuum for this same machine, be 
of the order of 2 per cent., and the average leaving loss 
for the year resulting from operation at partial loads and 
with vacua corresponding to average circulating- 
water temperatures throughout the year will be of the 
order of 1-5 per cent. This willingness to accept tur- 
bines having a leaving loss approximately twice as 
great as that which has been considered in some cases 
to be good practice has made it possible to increase the 
maximum capacity of single-cylinder turbines by per- 
haps as much as 40 per cent. The acceptance of a 
higher per cent. leaving loss is usually accompanied 
by the reduction on a per cent. basis in the high- 








* “The Margins of Possible Improvement in the 
Central Station Steam Plant,” by Ernest L. Robinson, 
Trans. A.S.M.E., 1923, page 644, Paper No. 1913a. 
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pressure packing and blade-tip leakage losses, the disc- | capacity of a single 1,800 r.p.m. generator constitute 
friction losses, and other losses usually associated with |a separate story and have been covered by earlier 
the head end of the turbine, so that the decrease in | papers.* The almost universal use since 1924 of 
overall efficiency is not as much as might be expected | the closed system of ventilation with finned-tube 
even for winter-time operation.* | surface air coolers has had a most important influence 

During the last five years there have been installed | on generator design as it has ensured clean air. It has 
nine turbines of 60,000-kw. capacity, one of 65,000-kw. had another important influence on turbine-plant 
capacity, five of 75,000-kw. capacity, and two of | design as it has reduced the noise. The use of the 
80,000-kw. capacity, all single-cylinder machines. At | closed system of ventilation has very much facilitated 
least one of the manufacturers has expressed willingness the rapid smothering of a fire resulting from an insula- 
to build single-cylinder turbines for operation at 1,800 | tion breakdown. Generators built for capacities 
r.p.m., and steam conditions of 650 lb. per square inch | higher than 75,000 kv.-a. at 1,800 r.p.m. have been 
gauge and 825 deg. F. at the throttle, for a capacity of equipped with external ventilating fans. One manu- 
100,000 kw. |facturer is now building a 99,000 kv.-a. generator, 

No single-cylinder turbines for the expansion of | and has indicated that he is willing to build a 150,000 
steam from a pressure higher than 650 lb. per square | ky.-a., 1,800 r.p.m. generator with internal fans. The 
inch gauge to vacuum have been built in this country, | use of hydrogen for cooling generators would permit 
and it appears unlikely that such machines will be built | of still higher capacities. Several large turbine- 
in the near future. Throttle pressures in excess of | generators have been built with provision for future use 
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650 lb. per square inch gauge and steam temperature 
in excess of 825 deg. F. seem to call for multi-cylinder 
construction. In general, it appears preferable to use 
multi-cylinder construction for the reheating cycle. 
There are, however, in operation in the Philo Station, 
the Twin Branch Station, and the Stanton Station, 
six 40,000-kw. single-cylinder condensing turbines 
operating successfully on the reheating cycle. 

Most of the large turbine-generators supply power 
at a frequency of 60 cycles and operate at 1,800 r.p.m. 
Some consideration was given a number of years ago 
to the construction of large turbine units for operation 
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of hydrogen cooling, but none is now in operation 
with that type of cooling. A number of the larger 
generators are designed for 22,000 volts. Six generators 
ranging from 83,333 kv.-a. to 166,667 kv.-a. have been 
at 1,200 r.p.m., but most of the recent development} built with double windings, three of these generators 
work has been done at 1,800 r.p.m. for the reason that | being wound for 22,000 volts. The higher voltage and 
this resulted in more compact and less expensive|the double-winding feature make the problem of 
machines. Quite recently, the manufacturers have| generator switching somewhat easier. An alternate 
developed fair-sized 3,600 r.p.m. turbine-generators. | solution is the use of an auto-transformer connected 
Three 15,000 kw. single-cylinder, 3,600 r.p.m. turbines | solidly to the generator leads. 
with 18,750 kv.-a. generators were placed in operation| It would appear that the manufacturers have caught 
in 1930 in the Baton Rouge Station of Louisiana Steam | up by their development work with the desires of the 
Products, Inc. These turbines expand steam from a/| utility companies and are now prepared to build any 
throttle condition of 600 lb. per square inch gauge and | capacity of turbine-generator that we may reasonably 
725 F to a pressure of 141 lb. per square inch, gauge at | expect can be justified by economic studies. 
the exhaust. Two 15,000 kw. tandem-compound,| Provision has been made in many stations for un- 
3,600 r.p.m. condensing turbines with 18,750 kv.-a. | coupling the generators from the turbines and operating 
generators were placed in operation in 1931 in the| them as synchronous condensers. This procedure 
Bremo Station of the Virginia Public Service Company. | makes it possible, during the time when the turbine 
At least one of the manufacturers is prepared to build! is being overhauled, to carry a substantial block of 
a 3,600 r.p.m. single-cylinder turbine of 15,000 kw. | reactive kv.-a. on its generator, leaving the capacity 
Capacity to operate under steam conditions as high as | of the other turbine-generators available for carrying 
650 Ib. per square inch gauge, 825 F, 28} in. Hg. vacuum, | true power load. It is also advantageous to operate 
and this same company will build a tandem-compound | the generators at load centres as synchronous conden- 
machine for the same steam conditions to deliver a sers on systems that have large amounts of water 
normal capacity of 30,000 kw. with overloads up to} power available for transmission into these load centres 
37,500 kw. The incentive for this 3,600 r.p.m. develop- | at certain seasons of the year. 
ment is lower cost and greater compactness. As operating engineers have more fully appreciated 
Generator design has, to an appreciable extent in the | the fact that for most stations the fixed charges allocated 
past, limited the capacity of turbine-generators that | to each kilowatt-hour of output are appreciably more 
the manufacturers could build. At least ome manufac-| than the fuel cost, they have striven to reduce the 
turer is now prepared to build a 250,000 kv.-a., 80 per | fixed charges by planning operations so as to require 
cent. power factor generator for operation at 1,800r.p.m. | less reserve capacity, while still providing adequate 
and a 35,000 kv.-a., 80 per cent. power factor generator | protection for the load, and, in addition, they have 
for 3,600 r.p.m. The developments which have made . 
it possible in the last seven years to quadruple the| * ‘ Recent Improvement in the Construction of Large 
: [ y ae — -| Turbine Generators,” by 8. L. Henderson and C. R. 
* For a more complete discussion of the relation of | Soderberg, A.J.£.£. Quarterly Transactions, vol. xlvii, 
leaving loss to the economic rating of a turbine, see a | April, 1928, page 549. ‘‘ Design Features that have 
“Some Recent Developments in Large Steam-Turbine | made Large Turbine Generators Possible,” by W.G. Foster 
Practice,” by K. Baumann, Journal of the Institution of | and M. A. Savage, A.J.E.£. Quarterly Transactions, 
Electrical Engineers June, 1921. vol. xlix, January, 1930, page 60. 

















attempted to use more effectively all the capacity 
inherent in the equipment. It has been found in a 
number of cases that from 10 to 20 per cent. of capacit; 
in excess of the normal rating was available in hoth 
the turbine and the generator, even for summer-time 
conditions of operation. In many such cases the 
turbines have been rated up to higher capacities for 
normal operation. 

The load for the large systems usually occurs 
December. For a typical 
case, the power factor at the time of the peak load is 
92 per cent. or higher. Circulating water for the 
generator air coolers and the condenser is at a tem- 
perature of 45 deg. F. or less. This set of operating 
conditions makes available at the time of the system 
peak, 5 per cent. more turbine capacity and at least 
25 per cent. more generator capacity than for August 
operation with a system power factor of 85 per cent. 
In some cases, operating engineers have availed them- 
selves of at least a part of this surplus generator 
capacity by shutting off steam to the HP. feed-water 
heaters at the time of the system peak load and sending 
this steam on through the turbine to the condenser. 
In order to carry out such a procedure, it is necessary 
to have sufficient boiler-plant capacity to carry the 
increased load at somewhat reduced efficiency. Operat- 
ing engineers are very generally using temperature 
recorders as guides in determining safe loads that can 
be carried on the generators. Surplus generator 
capacity for winter-time operation at the high power 
factor coincident with the system peak load is now 
being taken into account by designing engineers in 
proportioning the relative capacities of the turbine, 
the generator, and the boiler plant. 


late in November or duri 


e 

The lighting load is of such magnitude in certain of 
the systems serving metropolitan centres that the peak 
loads occurring as the result of thunderstorms in the 
summer present a difficult operating problem, especially 
since they may occur when one or more turbine units 
are being overhauled. In such cases, generators and 
surface condensers of more liberal design are being 
installed in order to provide the required amount of 
summer-time capacity. 

It has been found advantageous in some stations to 
make the necessary changes in physical equipment to 
permit of using the additional capacity inherent in 
the very liberally designed low-pressure ends of the 
older turbines. New generators were installed and 
the four 25,000 kw. turbines in the West End Station 
in Cincinnati were modified so as to increase their normal 
capacity to 36,000 kw. each. The two 45,000 kw. 
tandem-compound turbines in the Columbia Station 
below Cincinnati were converted to cross-compound 
machines by the installation of new H.P. turbine- 
generators and their capacities increased to 63,000 kw. 
each.* 

The turbine plant of the Trenton Channel Station of 
the Detroit Edison Company is a rather interesting 
contrast to the diversified practice shown in Table I. 
There are installed in this station six 50,000 kw., 
1,200 r.p.m. single-cylinder turbines, Two machines 
of the same characteristics are installed in the Delray 
No. 3 Station, and another machine of the same 
characteristics is installed in the Marysville Station 
of the same company. The turbine spindles, the 
generator fields, and the other principal parts of these 
nine turbines are exactly interchangeable. The use 
of the spare turbine spindle which has been provided 
has, in a number of cases, very much shortened the 
time of an enforced stoppage due to turbine-spindle 
trouble. One of the 50,000-kw. turbines is able to 
carry approximately 9 per cent. of the maximum 
system peak of the Detroit Edison Company. 

Other important developments in turbine practice 
in this country have been the very general use of water- 
sealed glands with resulting elimination of condensation 
in the winter time on the ceiling of the turbine room ; 
the development of speedier governor gear which will 
prevent the speed of the turbine from rising to a point 
where the overspeed trip will operate on loss of load 
by the generator; the almost complete elimination 
of lateral vibration of turbine wheels as a cause of 
turbine troubles ; the rather extensive use of a vacuum 
trip attachment on the turbine throttle as a substitute 
for an atmospheric relief valve on the condenser ; 
and the use of multi-valve construction so as to give 
good light-load efficiency on the very large turbines. 
The time required for bringing turbines of 20,000 
kw. capacity and larger from a cold condition up to 
synchronous speed varies from 30 to 180 min., and the 
rate at which load is applied varies from 1,000 kw. 
to 3,000 kw. per minute. Representative practice 
for a 50,000 kw. single-cylinder turbine would require 
almost two hours for warming up, bringing up to speed, 
and applying the rated load. Operating engineers 
seldom consider it to be good practice to operate 


* For more complete discussion of work done in West 
End and Columbia Stations see the discussion by E. 8. 
Fields, Transactions American Institute of Electrical 





Engineers, vol. xiviii, page 1120. 
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large turbine-generators at less than 20 per cent. of , 
their rated capacity. Special provision can, however, 
be made on machines to be operated in parallel with 
water-power plants for the by-passing of sufficient 
steam around the governor valves to permit of keeping | 
the turbine spindle cool, and under these conditions 
the turbine may be operated at appreciably lower 
loads. The provision of a turning gear which will 
ane of rotating the turbine spindle at a speed of 
rom | r.p.m. to 25 r.p.m. keeps the turbine spindle 
straight and reduces the time required for starting. 
It has been considered good operating practice in a 
number of stations to close the stop valve in the turbine 
lead and open a valve in a vent connection between the | 
atop valve and the throttle valve in order to definitely 
prohibit the leakage of steam into the turbine while | 
it is not in service. This aids quick starting. The 
measures which most effectively facilitate quick start- | 
ing are the use of steam at low temperatures and, 
perhaps, the adoption of a turbine of multi-cylinder 
design. One of these measures tends, however, to 
increase the fuel consumption, and the other tends to 
increase the fixed charges per unit of station output. 
The solution adopted, therefore, must be a compromise. 


(To be continued.) 


161-KV. OIL-BLAST CIRCUIT 
BREAKER. 


Taovenu 132 kv. is the maximum electrical pressure 
employed for transmission purposes in this country, 
higher voltages are, of course, in use abroad, and it is 
therefore interesting to learn that British manufacturers 
are turning their attention to the production of equip- 
ment suitable for these conditions. An example of this 
development is the 161-kv., 800 ampere circuit-breaker | 
which we illustrate in Fig. 1 on “his page. This has a} 
rupturing capacity of no less than 2,500,000 kv.-a. | 
and has been manufactured by Messrs. Metropolitan- | 
Vickers Electrical Company, Limited, Trafford-park, 
Manchester, for use in a hydro-electric station abroad. 





OIL-BLAST CIRCUIT BREAKER. 
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without emptying the latter and without disturbing 
the fixed contacts. This is effected by making the 
internal connection between the fixed contacts and the 
top terminal flexible, so that when the latter is re- 
moved the bushing can be withdrawn without affecting 
the alignment of the former. The porcelain rain shed 
of these bushings is 5 ft. 10} in. long and has a 
maximum diameter of 20} in. It is made in one piece 
and is stated to be the largest of its kind produced in this 


LIMITED, ENGINEERS, MANCHESTER. 

















Fiac. 2. 


condensation. This mechanism is driven by a 110- 
volt direct-current motor and is coupled to the 
| enclosed horizontal shaft on the top of the tanks, which 
| can also be seen in Fig. 1. It is claimed that this 
|gives a compact and robust arrangement which 
| functions quickly without jarring the breaker. 

| The breaker is equipped with oil-blast explosion- 
| pot contacts, a section through one of which is given 
|in Fig. 3. These contacts give two breaks in series 
and one above the other. The upper break separates 
| just before the lower one and puts the oil in the ex- 
plosion chamber under pressure, so that it is forced 
| across the second arc and out through the tubular 
| moving contact. It will be noticed that the contacts 
are of the butt type, and that the moving contact has 
a square end, while the clearance between it and the 
throat of the pot is small, an arrangement which has 
|} entailed special care in the design of the lifting and 
| guiding mechanism so as to ensure that any oscillations 
which may be set up while the moving contact is 
travelling through the closing distance of 3 ft. 6 in. 
|are damped out, and fouling between the contact and 
the throat thus prevented. The explosion chamber 
itself is made of moulded insulation. 


PULVERISED-FUEL INSTALLATION 
ON S.S. ‘*‘NAGOYA MARU.”’ 


AttHovenH some of the earlier pulverised-fuel 
installations on sea-going vessels proved somewhat 
disappointing in practice, others have been more 
| successful, and we are informed that the seven vessels 
equipped with Resolutor pulverisers by Messrs. Clarke, 
Chapman and Company, Limited, Gateshead-on-Tyne, 
have given complete and continuous satisfaction. A 
further vessel, the 8.8. Nagoya Maru, owned by the 
| Ishihara Gomei Kaisha, and equipped with a similar 
installation, is now undergoing trials, and will be 
followed by the 8.8. Johol Maru, which is being built 
| by the Harima Zosen for the Ishihara Sangyo. 
| The Nagoya Maru is a vessel with a registered 
| tonnage of 6,000 and is fitted with a triple expansion 


Each tank of this breaker is 6 ft. 6 in. in diameter) country. The manufacturers were Messrs. Steatite and | engine and exhaust turbine. She is equipped with 


by 20 ft. high and contains 1,830 gallons of oil. pod 
ae nye of comparison it may be mentioned that the 


Porcelain Products, Limited, Stourport. The rectangular 
projection, which is visible on each tank, houses the 


| three Resolutor pulverisers, one of which is illustrated 
on the opposite page, each capable of dealing with 


tanks of the 132 kv. “ grid" breakers, one of which | link mechanism through which a parallel motion is| 1 ton of coal per hour. The pulverisers fire single- 


is shown on the left of the illustration, are 16 ft. 4 in. | 
high and have a capacity of 920 gallons. 

The condenser bushings of these breakers, one of | 
which is illustrated in Fig. 2, are designed so that | 
they can be inserted in, or removed from, the tank | 


given to the moving contacts. The three units 
forming each circuit-breaker are operated by means 
of mechanism mounted on the floor at the end of 


the breaker and is enclosed in a galvanised water- | 


proof steel housing, heaters being fitted to avoid 


ended boilers, each having a heating surface of 2,850 
sq. ft., and working at a steam pressure of 225 lb. per 
square inch. The pulverisers are driven by high- 
speed steam engines, developing 30 h.p. each at 1,450 
r.p.m., with a steam pressure of 100 lb. per square 


a 
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inch and exhausting against a back pressure of 10 Ib. 
per square inch. The Resolutor pulveriser was fully 
described in ENGINEERING, vol. cxxvii, page 686 
(1929). 

In view of the interest now taken in colloidal fuel, 
it may be of interest to give a brief review of the 
performance of the installations in the seven vessels 
already referred to. In four of these vessels, the 
Musician, Berwindlea, Donau and Metz, the pulverisers 
were installed in 1929. It is stated that the economy 
in coal has been 16 per cent. in the Musician, 11 per 
cent. in the Donau, and 15 per cent. to 20 per cent. in 
the Metz, as compared with hand-fired boilers. The 
consumption of fuel, measured over eight months, has 
been 1-28 lb. per indicated horse-power hour in the case 
of the Berwindlea, and a boiler efficiency of 79 per cent. 
has been secured on the Metz. Of the three vessels 
fitted with pulverisers in 1930, the Strassfurt, of 
10,000 registered tons, showed a 12 per cent. saving 
on coal costs; the Recorder, of 5,887 registered tons 
gave a consumption of 1:27 Ib. of coal per i.h.p. 
per hour; and on the Bassure de Baas, a bucket 
dredger, it has been found possible to generate the 
steam required in one boiler instead of two. It may 
be mentioned, in conclusion, that the Nagoya Maru 
is the first Japanese vessel to be fitted with pulverised- 
fuel firing. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THe Summer meeting of the Institution of Mechan- 
ical Engineers is, as already announced, to take place 
this year in Canada and the United States, and the 
arrangements for it are now sufficiently far advanced 
to enable a programme to be circulated amongst 
those taking part in it. Of this programme we here 
oy an outline. The party, which numbers about 

30, 


membership. 


Tuesday, August 30, will be spent at Ottawa where 
the party will be welcomed at Parliament Buildings 
by a representative of the Dominion Government. 
For the afternoon there are alternative visits to the 
Gatineau Power Company’s Hydro-Electric Power 
Developments, or the Canadian International Paper 
Company’s Newsprint Mill at East Templeton. Toronto 
will be reached early in the morning of the following day, 
and at the University of this city, a paper entitled “The 
Generation and Distribution of Power under the 
Administration of the Hydro-Electric Power Com- 
mission of Canada” will be read by Dr. F. A. Gaby. 
In the afternoon, a visit will be made to the Toronto 
Terminals Power Station. On Thursday, the morning 
programme includes alternative visits to the Hydro- 
Electric Power Commission of Ontario’s Leaside Sub- 
Station, and the works of the Canada Wire and Cable 
Company ; the works of the Canadian General Electric 
Company ; the works of the Goodyear Tire and Rubber 
Company of Canada; or air flights over Toronto City 
provided by the de Havilland Company. The afternoon 
will be spent at the Canadian National Exhibition. 

On Friday, September 2, Hamilton will be reached. 
This city is situated in a rapidly-developing industrial 
area and numerous works at it and the adjacent city of 
| Brantford will be open for inspection. Space, however, 
| does not permit us to mention these. An inspection of 
| the Welland Canal will occupy the major part of Satur- 
| day, and Niagara Falls will be reached in the evening, 
| Sunday, September 4, and Monday, September 5, being 

spent there. On the first-mentioned day, an address 
}on “The Point Plan of Rewarding Management and 
| Labour,” will be given by Mr. C. L. Stevens. The 
|chief point of technical interest on the Monday, 
| Labour-Day in Canada, will be visits to the Hydro- 
| Electric Power Commission of Ontario’s Plants at 
| Queenston and Niagara Falls. On Tuesday, Septem- 
| ber 6, the party enters the United States for a morning 





kindly invited members to inspect their works should 
time permit. Further, no mention has been made of 
the attractive social events and sightseeing trips which 
have been arranged on the well-known generous scale 
| of Transatlantic hospitality. Local Reception Com- 
mittees have been formed at various places, of which 
Committees the following gentlemen are chairmen: 
| Mr. H. H. Vaughan, Montreal; Professor E. A. Allcutt, 
| Toronto; Mr. E. P. Muntz, Hamilton; and Mr. 
| George L. Bourne, New York. The Honorary Local 
| Secretaries for the Meeting are Professor Allcutt and 
| Mr. R. J. Durley. 
| 








TRADE CONDITIONS IN NORWAY. 


Few countries can have experienced such trying 
conditions in 1931 as Norway had to face. The general 
international trade depression accounted for some of 
the trouble, but it was accompanied by a labour dispute, 
| which led to the general suspension of many industrial 
| activities from March to September, and was further 
| complicated by a very serious banking crisis, which 
|made necessary the establishment of a moratorium 
| for the concerns affected for a period of three months. 
| British trade with Norway is of such importance that 
|it is a matter of general interest to obtain reliable 
|information on the subject, especially in regard to 
prevailing tendencies, and a recent publication of the 
Department of Overseas Trade, entitled Economic 
Conditions in Norway, prepared by Mr. C. L. Paus, 
the commercial Secretary to H.M. Legation at Oslo 
(H.M. Stationery Office, price 2s. 3d. net), should be of 
value to all having trading interests in the country. 

Immediately Great Britain decided to abandon the 
gold standard Norway was forced to follow, because 
of the relationship of the pound to the krone, a matter 
| of first importance to Norwegian commerce and ship- 

ping. The departure from the gold standard had a 
os effect upon those local industries which catered 
or the home market in commodities only obtainable 
otherwise from countries which had not made the 
change. At the same time, there was an improvement 
in the proportion of trade secured by the United 
Kingdom, Norway’s principal export customer, as well 
as the main supplier of her imports. In the export 
returns of the country, pulp, paper and manufactures 
thereof appears as the outstanding item. The United 
Kingdom had first place in this class of trade in the 
year 1930 the last for which the returns, in terms of 
countries, were available. The figures showed that 
the United Kingdom purchases amounted to 72-5 
million kroner, while those of the United States of 
America amounted to 17-5, and Germany to 3-7, 
in the same units. Trade being bad in 1931, the total 
exportation fell by 43 per cent. Timber exports 
also fell from 104,000 standards in 1930 to 66,500 
standards in 1931, of which the United Kingdom took 
approximately 80 per cent. in each case. In crude 
and semi-manufactured minerals, because of marketing 
difficulties and falling prices, the year could only be 
described as the worst since the European War. The 
difficulties of Germany, Norway's principal market 
for pyrites and iron-ore concentrates, had a very 
detrimental effect upon the market. At the end of 
the year large stocks were stored in the country. 
Nickel was the only metal of which the exports 
increased, from 708 tons in 1930 to 2,286 tons in 1931, 
and recent returns showed a further expansion in the 
market. The quantity of calcium carbide exported 
remained constant, and the United Kingdom was, as 
|formerly, the principal market. Large exportation 
| continued in animal foodstuffs. 

| On the other side of the account, Great Britain found 
| very valuable markets in Norway for ships, vehicles, 


| machinery, and textiles. Until the labour conflict 








and which will be headed by the President, visit to the Eastman Kodak Company’s Park Works at | started in the spring of 1931, there was a very good 
Mr. William Taylor, 0.B.E., comprises all grades of | Rochester, followed by alternative afternoon visits | demand for machinery, tools, and engineering supplies. 


It will leave Southampton for Quebec|to the works of the Stromberg-Carlson Telephone | Work having stopped for five months, all trading in 


in the Canadian Pacific Steamship Montrose on Friday, | Manufacturing Company or those of the General | such commodities ceased, and after the strike was over 
P y> | g pany 


August 19. 


It is expected that the party will be} Railway Signal Company. 
augmented by a number of Canadian and American | day, will be spent at the General Electric Company’s | and in mining was very acute. 


The following day, Wednes- 


| little business could be done, as depression in shipping 
In spite of all condi- 


members of the Institution, who will join it later at| Works at Schenectady, and New York will be reached | tions, the business with the United Kingdom in 1931 
J g 


various points of the trip. 
spent in Quebec, which should be reached early on | 


A few hours only will be| in the evening. 


At New York, the programme for 
Thursday includes alternative visits to the American 


| increased, at the expense of countries with undepre- 
ciated currencies, in such lines as black and galvanised 


Saturday, August 27, and the steamer will then proceed | Telephone and Telegraph Company, the New York} sheets and in steel bars and plates, but Continental 
to Montreal where disembarkment will take place on | Telephone Company, or the Bell Telephone Laboratories. | mills are stated to have reduced their prices to meet 


the following day. 
day, viz., an inspection of the Beauharnois Light, | 
Heat and Power Company’s Development Works, or a | 
tour along the St. Lawrence River. For Monday, | 
August 29, there are alternative visits to following | 
works: the Canadian Pacific Railway Company’s 
Angus Locomotive and Car Shops, and Canadian 
Copper Refiners ; the Dominion Bridge Company and | 
Dominion Engineering Works; the Northern Electric | 
Company; Montreal Island Power Company’s Back 
River Hydro-Electric Power Station; or the Montreal | 
Harbour Works. A reception at McGill University, | 
followed by an inspection of the laboratories, will take 
in the afternoon. 


place 


Two visits are planned for this| Friday, September 9, is also to be spent at New York, | the competition. 


the alternative visits being to the following places: 
Messrs. Colgate-Palmolive-Peet Company, and East 
River Power Station; Hell Gate Power Station; 
Messrs. E. W. 
Machine and Foundry Company, and Hudson-avenue 
Power Station; or the Federal Shipbuilding and Dry 
Dock Company, Kearny, N.J. 
sail from New York on the evening of that day in the 


Cunard Steamship Samaria, and should reach London | 


eatly on Monday, September 19. 
In giving a list of places and works to which visits 
have been definitely arranged, it should be noted 


Bliss and Company, the American | 


The party is due to| 


In the sphere of hardware, a con- 
| siderable proportion of the trade in goods previously 
obtained from Germany was wrested from that country 
| by the United Kingdom and Sweden. In units of a 
million kroner, the total imports from the three principal 
sources of supply in 1930 were : United Kingdom, 274 ; 
Germany, 229-3; and the United States of America, 
103. Having won so large a share of Norwegian trade, 
it remains for the British manufacturers and traders to 
| do everything to maintain the conditions, and even to 
| improve upon them. 
The shipbuilding industry in Norway was able to build 
| 54 ships in 1930, making a total of 57,343 gross tons. 


| that, in addition, a very large number of firms have! The following year, only 17 ships, of 16,024 gross tons, 
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left the stocks. To-day, the situation is even worse. 

Every year the new tonnage obtained outside far 

exceeds the home production, and Great Britain had 

the greatest share of the business. Steps are now 

being taken to concentrate the activities of the local 

shipbuilding industry and put it on a rational basis. 

In Bergen, the shipyards were amalgamated in 1930, | 
and, to increase their competitive efficiency, they have 

now constructed a large floating dock, in the financing 

of which the municipality has taken a part. At 

Stavanger, the local yards have amalgamated and raised 

fresh capital. In Oslo, a workshop has been erected 

for the production of oil engines, and two Diesel- | 
engined tankers, each of about 10,000 tons deadweight, 

were built this year. Loans have been made from 

State fands for the modernisation of many of the ship- | 
yards, in the hope of keeping a considerable portion of the | 
suitable constructional work at home. In the present 

state of the shipping industry, however, much building | 
cannot be anticipated. No fewer than 294 vessels, of 
an aggregate deadweight tonnage of 1,395,855, were 

laid up in 1931. This showed a percentage national | 
tonnage of 23-4 out of service, leaving the whaling | 
tleet out of consideration, which compared ill with the | 
world average of 17 per cent. Considerable work is | 
now in progress in harbour construction, principally to 
establish bases for the fishing industry and to serve 
general coastal traffic. 


WAGON FOR THE TRANSPORT | 
OF MILK-TANK TRAILERS. 


Tue container system has now come into wide use 
for conveying certain classes of goods, and undoubtedly | 
offers marked economies where both road and rail 
transport are involved. That it does not represent 
finality, however, is shown by a recent development in 
the bulk conveyance of milk. The latter is conveyed 
by road from the collecting depot to the railway in 
tank trailers, which are then loaded on to special 
wagons for conveyance to a distant station, where they 
are unloaded and coupled up to lorries or tractors for 
conveyance by road to their final destination. The 
system is being operated by the United Dairies Com- 
pany, and its chief interest lies in the manner in which 
the trailers are loaded and housed on the wagons. The 
trailers, which have been built by Messrs. Dyson, of 
Liverpool, are fitted with pneumatic tyres, and one of 
the novel features of the system is that the weight is 
entirely taken off the wheels when the trailer is loaded 
in position on the wagon. The trailer is shown in 
position for rail transport in Fig. 1, on this page, and it 
will be noticed that drums are fitted on the insides of 
the wheels. These drums, which are of cast steel, are 
capable of carrying the weight of the loaded trailer. 

The wagon, which is shown in plan in Fig. 2, has 
six wheels and is fitted with elevated tracks, the centres 
of which coincide with the centres of the drums on the | 
trailer and act as carrying and guiding elements. | 
The wagon is 20 ft. 6 in. long over headstocks, and the 
centre portions of the carrying tracks are level for a} 
length of 11 ft. 6 in., and slope down 24 in. in 2 ft. at 
the ends. The vertical guiding faces of the tracks are 
4 ft. 4 in. wide and parallel for a length of 15 ft. 6 in., 
and are flared at each end, as shown in Fig. 2, reducing | 
the width to 3 ft. 4 in. for the purpose of serving as a | 
centralising device when the trailer is not in perfect 
alignment with the wagon when being towed on. The 
floor of the wagon is composed of steel plate in the 
centre, the ends being of timber 3 in. thick for the first 
2 ft. 6 in., and tapering down to 4 in. thick in the 
next 2 ft. For towing on and off by means of a wire 
rope, one swivelling and two fixed pulleys are provided 
at each end between the tracks, as shown, these pulleys | 
enabling the tractor to pull from the sides or ends, | 
whichever direction is convenient. A small platform 
is fitted over each buffer guide with one hinged flap | 
at cach end and cross-cornered, for bridging the gap | 
between another wagon of this type, or the loading 
bank. When loading or unloading from a bank, a 
loose loading plate is provided to fix on to the platform 
which carries no hinged flap. 

To load the wagon, it is placed at the end of the} 
loading bank and the trailer brought up as near to the 
wagon as possible, the wire rope pa: sed round the most 
convenient pulleys, and one thimbled end secured 
to the tractor and the other to the trailer in readiness 
for the towing operation. After the leading trailer 
wheels have travelled 2 ft. 6 in., they begin to run down 
the floor decline, and directly afterwards the wheel 
drums come into contact with the inclined portion of 
the carrying track. By the time the trailer has 
travelled 4 ft. 6 in., the leading running wheels have 
been relieved and the weight transferred to the drums, 
owing to the 2}-in. rise and fall in track and floor levels, | 
respectively. The process is repeated when the trailing 
wheels pass on to the wagon. To steady the wagon and 
prevent movement while loading or unloading opera- 
tions are aking: place, adjustable rail clips and chains 
are attached to each headstock. Binding chains and 





| during transit. 
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wheel bars are fitted to keep the trailer in position 
The vehicle is fitted with a vacuum 
brake and through steam pipe for running in fast train 
services. The wagons, which were designed and built 
by the Great Western Railway at Swindon, are 
23 ft. 11 in. long over the buffers, and 8 ft. 6 in. wide 
over the headstocks. The total wheel base is 13 ft., 
the load to be carried 14 tons, and the tare weight 
11 tons Ll ewt. The milk tanks carry 2,000 gallons. 





CATALOGUES. 

Rotary Pumps.—aA list of rotary pumps for hand or 
power drive, with connections from }-in. upwards, is to 
hand from Messrs. Bowmak and Company, 
25, Victoria-street, London, 8.W.1. 


Lubrication.—A useful pamphlet dealing with the lubri- 
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Electric Furnaces Limited, North-road, Holloway, 
London, N.7. 

Railway Signals.—Messrs. The Westinghouse Brake and 
Saxby Signal Company, Limited, 82, York-road, King’s 
Cross, London, N. 1, have issued a loose-leaf binder for 
holding their catalogues. It contains a number of 


sectional catalogues under the general headings train 


| stops, circuit breakers, and track circuit equipment 


Limited, | 


cation and general treatment of wire ropes, in both manu- | 


facture and service, is to hand from Messrs. Vacuum Oil 
Company, Limited, Caxton House, Westminster, London, 
8.W.1 

Electrical Instruments.—A catalogue describing the 
Shotter patent portable power-factor indicator and circuit 
analyser, with descriptive text, is to hand from Messrs. 
Elliott Brothers (London), Limited, Lewisham, London, 
S.E.13. 

Motor Starters.—A new list of automatic star-delta 


starters for three-phase squirrel-cage motors, for all | 


voltages up to 550, is to hand from Messrs. Igranic Electric 
Company, Limited, 149, Queen Victoria-street, London, 
E.C.4. 

Valves.—A list of gunmetal valves with renewable 
dises, wheel control and bonnet unions, for steam pressures 
up to 200 Ib. and 300 lb. per square inch, is to hand from 
Messrs. Hattersley (Ormskirk), Limited, Ormskirk, 
Lancs. The valves are supplied for steam, water, gas, 
&c., as required 

Alloys for Electric Heating Elements A description of 
three induction-melted alloys, known as Pyromic, Calomic 
and Telconstan, for use as heating elements in electric 
furnaces, &c., is to hand from Messrs. Wild-Barfield 


Room is left for the full set to be added as the leaflets 
are issued. 

Helical Gears.—Some powerful double and triple helical! 
gears ani housed units incorporating these gears are 
shown in a catalogue to hand from Messrs. David Brown 
and Sons (Huddersfield), Limited, Huddersfield. A second 
catalogue discusses the economies that may be obtained 
by using improved gears as the changes required by the 
grid system are effected. 

Power Hammers.—A new edition of their catalogue of 
steam and air hammers is to hand from Messrs. B. and S 
Massey, Limited, Openshaw, Manchester, describing the 
standard forms—known as overhand, Rigby, arch, and 
girder—and a number of forms for special work. Full 
dimension tables, together with detailed illustrations and 
descriptive text, are given, and also a list of accessories 
and spare parts for replacements. 


Electrical A ppliances.—Messrs. The British Thomson- 
Houston Company, Limited, Rugby, have issued further 
new editions of sectional catalogues dealing with air-cooled 
current transformers, line breaker equipments for tramcar 
controls, Selsyn units for remote indication of position, a 
portable set for testing insulating oil, and a dryer and 
filter for insulating oil. All these catalogues are wel! 
illustrated, and give full descriptive text and working 
information. 

Electric Locomotives.—A range of electric locomotives 
specially suitable for coal and other mines, for under- 
ground and surface shunting work, is to hand from 
Messrs. Greenwood and Batley, Limited, Leeds. These 
include battery locomotives of low height and various 
narrow gauges, as well as shunting locomotives for 
standard-gauge tracks, and having adequate cabs 
Several flame-proof types are shown for use in fiery mines 
and in factories for the manufacture of explosives. 
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THE WORKS OF MESSRS. C. A. 
PARSONS AND COMPANY, LIMITED. 


It is now nearly fifty years since the first turbo- 
generator in the world was constructed by the late 
Sir Charles A. Parsons. This machine, consisting of 
a multi-stage steam turbine running at 18,000 r.p.m. 
and driving a 74-kw. dynamo, is now in the Science 
Museum at South Kensington, in fitting company 
with other historic examples of engineering work. 
Its invention marked the beginning of a revolution 
in power production comparable only with that 
brought about by the use of steam itself, and its 
subsequent developments have profoundly affected 








coo 
Po 


pressures and temperatures, and greater and! for the steam-yacht ‘“ Turbinia,” built in 1894. 
|greater efficiencies, but had also to devise the | This little vessel, as many will remember, aroused 
innumerable special manufacturing methods re- | extraordinary interest at the Naval Review off 
quired by the new kind of engineering. Moreover,!Spithead, in 1897, by her obvious superiority in 
the construction of suitable dynamos to run with| speed over the very fastest torpedo boats. Her 
the turbines involved as many difficulties as the | astonishing performances resulted in the almost 
turbines themselves. | immediate adoption of turbine machinery by every 
The experience of the firm is as unique in its| Navy in the world. The hull of the Turbinia was 
character as in its length. When it was founded | constructed by a syndicate which was taken over 
in 1889, barely five years after the original invention | by the Parsons Marine Steam Turbine Company 
of the turbine, no units of more than 75 kw. had} when the latter was constituted in 1898. 
ever been constructed, and the aggregate power of| The year 1894 also saw the construction at Heaton 
all the machines previously built at Gateshead did | of the first 350-kw. turbo-generator. This machine, 
not exceed about 3,000 kw. The state of the art! which was considered enormous at the time, drove 
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TABLE I.—PROGRESS IN SIZE AND ECONOMY OF 
& | | Exhaust | Steam | Heat Con 
| Steam moma | |. “he hdag, 4 
} . Full Load. | | Vacuum. Feed Heat. | Reheat Consumption.| sumption. Number of 
Bata. Rutnation. Kw. Rpm. | , Pressure. | Temperature. | Barometer | Deg. F. Deg. F. Lb. per B.Th.U’s. | Oylinders. 
ub. per Sq.In.| Deg. F. 30 in. | Kw.-hour. | per Kw.-hr. | 
| | 
1884 ° 74 18,000 80 324 Non- _ _ 129 150,000 | One 
condensing | 
1888 | Newcastle-on-Tyne 75 4,800 | 100 338 - -— | — | — 55-0 — 55,770 | One. 
1891 | Cambridge , 100 4,800 } 95 335 26-50 } — | —_ 37-03 40,900 One. 
1893 | a. 110 4,800 044 401 28-0 — _— 27-9t 32,400 One. 
1900 | Elberfeld 1,250 1,500 130 480 28-4 _— _ 18-22 22,000 Two. 
1907 | Carville 5,000 1,200 200 | 508 29-0 | -— | oa 13-19 | 16,200 One. 
1913 Chicago 25,000 750 200 | 588 29-0 — “= 10-42 13,255 | Two 
1918 | Carville ,000 2,400 | 250 706 29-0 ~- | — 10-05t 13,390 | Two. 
1921 Treforest 15,000 1,500 | 325 725 29-1 | _ | _ 9-1 12,200 | One. 
1922 Barking 40,000 3,000 | ) 350 700 29-0 250 | 700 8-15 10,750 Four 
H.P. 1,800 
1923 Chicago 50,000 I.P. 1,800 > 550 750 29-25 315 | 700 8-19 10,038 Three. 
L.P. 720 | 
1924 North Tees 25,000 2,400 J 450 700 29-0 300 _— 10-05 11,020 Two. 
1928 Derby 20,000 3,000 290 700 29-0 180 _ 9-52 11,710 One. 
1929 Hackney 30,000 3,000 350 750 28-7 280 —- 9-52 10,920 Two. 
1930 Copenhagen 36,000 1,500 | 323 | 743 29-0 284 _ 9-44 10,845 Two, 
1930 Dunston 50,000 1,500 | 600 | 800 29-0 340 800 7-4 9,280 Two. 
| } 


i 








* The pioneer turbo-dynamo. 
} Tested by the late Sir A. B. W. Kennedy. 


almost every branch of industry and engineering. | 


+ Corrected from the mean of ae test results obtained on the official trials of five machines of identical design. 
} Tested by Sir A. Ewing, F.R.S 


will be even better realised when we say that it | a single-phase alternator at 3,000 r.p.m., and ran 





This revolution is inseparably connected with the | was not until two years after the establishment of 
Tyneside, for it was at Gateshead that Sir Charles | the Heaton Works that a steam turbine was ever 
Parsons built his earliest turbo-generators, and at | used in conjunction with a condenser, all the earlier 





non-condensing. It was ordered by the Metro- 
politan Electric Supply Company, of London, for 
their Manchester-square station, because the vibra- 


Heaton that he founded the firm of C. A. Parsons | machines exhausting to atmosphere. The first con-| tion caused by the ten Willans engines then in use 


and Company, Limited, for their manufacture |densing turbine was a unit of 100-kw. capacity, 
and development, while at Wallsend-on-Tyne he | built for the Cambridge electric light station in 
subsequently established the equally well-known | 1891. It was carefully tested for steam consumption 
Parsons Marine Steam Turbine Company, Limited, | by Professor (now Sir) J. A. Ewi ing, and the results 
for the production of marine turbine machinery. | attracted much attention, for they showed the 

The Heaton Works of Messrs. C. A. Parsons and | turbine to be more economical than the rival steam 
Company, Limited, which we are about to describe, | engines of the day. This machine, which was of 
are particularly interesting, for it was in these | the radial-flow type, is now to be seen in the South 

| 


technical problems of designing turbine machinery} Another early and perhaps more famous product 








that Sir Charles and his staff not only solved the | Kensington Museum. 
for ever-increasing powers, higher and higher steam | of the Heaton Works was the turbine machinery 


was held by the Courts to constitute a nuisance. 
The company was, therefore, ordered to find a 
remedy within a stated time or to shut down the 
station. The matter was urgent, and although the 
new machine was larger than anything previously 
built, it was constructed in less than the contract 
time and saved the situation for the supply company. 
Indeed, so satisfactory did it prove that two more 
were purchased almost immediately and some 
500-kw. sets shortly afterwards. 

A further big advance was made in 1900 by the 
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construction at Heaton of a pair of turbo-alternators 
of the revolving-field type for the City of Elberfeld 
in Germany. These units were each of 1,250-kw. 
capacity and were at the time the largest in the 
world. They were subject to most rigorous tests 
at Heaton Works and on site by the International 
Board of Engineers appointed by the German 
Authorities. The results showed that their steam 
consumption was only 18-22 lb. per kw.-hr., which 
was rightly considered a figure of extraordinary 
merit. In the following year, the Heaton Works 
again made history by the construction of the first 
three-phase turbo-alternator in the world. This was | 
a small unit of only 150-kw., with revolving armature 
supplied to the Ackton Hall Colliery Company. The 
next notable advance was in connection with con- 
densing plant. In 1903, Sir Charles Parsons pro- 
duced the first “* vacuum augmentor.”’ This device, 
which was the prototype of the steam-jet air ejector, 
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now so universally employed for air extraction, 
enabled vacua to be improved by | in. or 2 in. of 
mercury, with, of course, a marked reduction in the 
steam consumption of the turbines. 

Progress, both in size of units and in economy, 
continued steadily, until in 1913, a 25,000-kw. turbo- 
alternator, then the largest and most efficient set 


in the world, was installed in Chicago for the 
Commonwealth Edison Company. All previous 
steam-consumption records were broken by this 


machine, which is still giving good service at the 
present time; the principal data for it are given 
in Table I. It did not, however, hold the record 
for economy for long, since, in 1916, the first of a 
series of even more economical machines was sup- 
plied to the Carville power station of the Newcastle- 
on-Tyne Electric Supply Company, Limited. These 
machines, which were of 11,000-kw. capacity, ran | 
at 2,400 r.p.m., and were noteworthy not only for 
their economy, but also from the fact that they 
were the first large high-speed sets in the world. | 
The mean results obtained from the official trials of 
five of these machines of identical design are given 
in the Table. 

As would be expected, little time was available 
during the war period for development and research 
work, but in 1923, the first 50,000-kw. turbo- 
generator set to be constructed in this country was 
completed at the Heaton Works, and supplied to 
the Commonwealth Edison Company for their Craw- 
ford-avenue power station in Chicago, a circum- 
stance which speaks well for the behaviour of the 
earlier set above referred to. As will be seen from 
the Table, the steam consumption of this set was 
8-19 Ib. per kw.-hr. Another noteworthy step in 
the development of the turbo-generator was made 
in 1928, when the first set to generate at 33,000 volts 
was constructed at the Heaton Works for the 
Brimsdown power station of the North Metropolitan 
Electric Power Supply Company. This unit, which 
was of 25,000-kw. capacity, proved eminently satis 
factory under operating conditions, so that a second 
similar set was ordered in 1930. In addition to 
thus taking the lead in the design of turbo-generators 
for high voltage, Messrs. C. A. Parsons and Com- 
pany, Limited, were at the same time maintaining 
their record as pioneers in steam turbine design. 
In 1929, they produced at the Heaton Works, two | 
single-cylinder high-speed turbines for high vacuum | 
conditions, which were capable of developing | ever, are not confined to these machines alone. Their 
more power than had ever before been produced by products also include steam turbines of all types for 
single-cylinder machines at equal speeds. One of | other purposes than the generation of electric power, 
these sets, supplied to a Canadian city had a rated | electric generators, motors, and transformers, turbo- 
capacity of 15,000 kw., at 3,600 r.p.m., while the | }Jowers and compressors, speed-reducing gears, 
other, built for the Derby power station, had a) oondensing plant, feed heaters, air coolers, search- 
capacity of 20,000 kw. at 3,000 rpm. Parti-| light reflectors and fabricated steelwork of all kinds. 
culars of the latter are given in the Table, together | [p addition, their associated firm, Messrs. Sir Howard 
with those for some later sets. In the 50,000-kw. | Grubb, Parsons and Company, build large telescopes 
sets last year for Dunston, it will be) and other optical instruments, in a works located 
seen, the steam consumption has been reduced to | close to the Heaton Works. Any heavy machining 
7:4 lb. per kw.-hr. Further particulars of these | work required is done at the latter works. The 
sets, of which three were ordered, will be found on | main mechanical and electrical engineering work, to 
page 638 of our last volume. We may also mention | which we propose chiefly to confine our attention, is 
that most of the earlier sets above referred to have | carried on in the Heaton and Walker Gate Works. 
been illustrated and described in our columns at} [py 1889, the Heaton Works. which are located on 
various times. the Shields-road about two miles from the centre 

The above record, brief and incomplete as it is, will | of the city of Newcastle-on-Tyne, occupied a site 
suffice, nevertheless to demonstrate the leading part | of about 2 acres, and consisted of a single shop 
played by the Heaton Works in the development of | measuring 170 ft. by 50 ft., in which turbo-dynamos 
the modern turbo-generator. Their activities, how- | were built. with a small pattern shop, smiths’ shop, 
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testing room and office adjoining. The entire staff 
then numbered only 48, whereas at the present time 
the works cover a total area of 25 acres and over 
1,800 hands are employed. The Heaton Works, of 
which a plan is given in Fig. 1, on page 143, are 
bounded on the northern side by the main line of 
the London and North Eastern Railway system, 
and as Shields-road is the principal thorough- 
fare between Newcastle, Wallsend and North Shields, 
facilities for both rail and road transport are excel- 
lent. 

The works are fortunately placed with respect 
to the supply of electric power, which is obtained 
in the form of three-phase current at 5,750 volts 
and 40 cycles, from the Newcastle Electric Supply 
Company. The supply is delivered to two sub- 
stations at the Heaton Works and one at the 
Walker Gate Works, energy being distributed from 
these sub-stations in the form of three-phase cur- 
rent at 440 volts on the four-wire system. 
Two oil-immersed self-cooled transformers, each of 
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1,200 kv.-a. capacity, are installed in No. 1 sub-|this building is given in Fig. 
station, and one of 750 kv.-a. capacity in No. 2|The administrative 
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and technical staffs are 


sub-station at the Heaton Works, while at the | housed in the older building. The principal shops | 
Walker Gate Works, one 600 kv.-a. transformer | consist of four bays running east and west, as | 


suffices for present requirements. 


At the Heaton | shown in the plan. 
Works, the sub-stations are interconnected by a | Shields-road were erected in 1899. 


They are 40 ft. 


ring main of armoured cable, which can be divided | wide and 385 ft. in length and are now devoted 
up into two sections by means of four oil switches. | to heavy machine work. Castings and forgings are 
The main feeders leading from the sub-stations | delivered at the eastern end of No. 1 bay, the heavy 


to the various shops are mostly of three-core 
armoured cable and are controlled by oil switches. 
The lighting supply for the works is taken from 
special lighting transformers giving three-phase 
current at 115 volts. Direct current is employed 
for operating cranes and for a few small motors 
required for special purposes, the current being 
obtained from a motor-converter of 150-kw. capa- 
city, while for testing purposes, up to 1,000 kw. 
of direct current at pressures up to 800 volts can 
be obtained from motor-generator sets located at 
convenient points. Most of the machine tools 
throughout the works are provided with individual 
motor drives, the motors employed being generally 
of the squirrel-cage type, although some slip-ring 
motors are used for special purposes. Motors of the 
former type, up to 10 h.p., are started by switching 
directly on to the mains, but with those of higher 
power the usual star-delta connections are employed 
for starting. 

The original shop is shown on the extreme left 
of Fig. 1. The shop has been extended twice, and 
now has a length of 350 ft., half of which is devoted 
to light machine work. In another part, known as 
the “Gear Bench,” the construction of valves and 
governor gear is carried out, and the remainder is 
utilised for the construction of air coolers, air 
ejectors, extraction pumps and circulating-water 
pumps. To the right of this shop and facing 
Shields-road, is the main office building, which was 
erected in 1899, and extended in 1911. A separate 
building was constructed in 1929, adjoining the 
main machine shop, to provide improved accommo- 
dation for works managers and staff, as well as for 
the extension of the drawing offices and works stores. 
A view of part of the turbine drawing office in 


| erection. 
| ment of the machine shops. 


parts being marked off and machined in this shop, 
which they do not leave until they are ready for 


| sions similar to the other two, was erected in 1910, 
jand this is now devoted to hand fitting and the 


|erection of complete plants. A dynamic balancing 


machine, to which reference will be made sub- 


| sequently, is installed in this bay at the eastern end. 
The fourth bay, which was constructed in 1919, and | 





is 80 ft. in width and 416 ft. long, is also used for 
fitting and erection, but is higher than the other 


The first two bays adjoining | 
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on Plate VII.| the adoption of welded steel-plate construction for 


such parts as stator frames, and bedplates, for which 
castings were formerly required. The Walker Gate 
Works, formerly owned by Messrs. Henry Watson 
& Sons and taken over by Messrs. Parsons in 1929, 
now supply the bulk of the castings used in the 
Heaton Works. The Walker Gate Works, which 
are located in the Shields-road 160 yards to the 
east of the Heaton Works, were equipped with 


|a foundry capable of producing iron castings up 


We shall deal later with the tool equip- | 
A third bay, of dimen- | 


| the blade shop. 


bays, so that the largest plants can be handled in it. | 
| liners, for which special plant capable of dealing with 


The western end is used for the construction of 
surface condensers and feed-water heaters, large 
turbo-generator sets are erected in the centre 
portion, while a part is reserved for the blading 
of cylinders and rotors. The eastern end is laid 
out as an armature shop, and here electrical stators 
and rotors are wound and finished. Steam-heated 
vacuum-drying tanks are provided, in which all 
completed electrical parts are baked before pressure 
testing. The other main buildings at the Heaton 
Works house the blade shops, transformer shops, 
and searchlight reflector shops, the dimensions of 
all of which are indicated on the plan. 


A new pattern shop was built on the opposite | 


side of Shields-road, adjoining the company’s 
optical works, in 1927, the site having the advantage 
of providing ample space for pattern storage. The 
shop, which is illustrated in Fig. 3, on Plate VII, 
is equipped with the latest machinery driven from 
shafting located below the floor level. 


to 12 tons in weight and brass castings up to 24 
tons in weight, so that the foundry at the Heaton 
Works previously employed was then closed down, 
and the building was used for an extension to 
A view of the Walker Gate Works 
foundry, showing the core ovens in the background, 
is given in Fig. 4, on Plate VII. An annexe to the 
foundry is specially equipped for the casting of 
motor-car engine cylinders, which have been a 
standard product of the Walker Gate Works for 
some years. An important activity of the brass 
foundry is the production of marine propeller-shaft 


the largest liners is installed. A machine shop is 
situated at the western end of the site, in which 
special lathes and boring machines are installed for 


| machining the liners, together with various tools 


All patterns | 


required for the firm’s work are produced here, but | 


it should perhaps be pointed out that the work of | 


this department has been materially reduced by 


required for the upkeep of the works’ plant. Fig. 5, 
on Plate VII, is a view of the interior of this shop, 
showing a liner 18 ft. 6} in. in length, and having a 
maximum outside diameter of 13} in., and a mini- 
mum inside diameter of 11} in., in the lathe. The 
weight of the rough casting from which this liner 
was machined was 30 cwt. Repairs to manganese- 
bronze propellers are also carried out in this depart- 
ment, bent blades being restored to their original 
pitch and broken parts replaced. A photograph of a 
propeller under repair in the foundry is reproduced 
in Fig. 10, on page 144, the light area on the blade 
indicating where metal has been cast on and then 
ground up. 

As mentioned above, the light machine shop at 
the western end of the works is devoted to the 
production of valve and governor gear, air coolers, 
air ejectors, and pumps. The tool equipment 
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calls for no particular comment, but Fig. 11, on 
page 144, shows its general character. The heavy 


machining is done in bays Nos. 1 and 2 of the main | 


shop, of which photographs are reproduced in 
Figs. 6 and 7, on Plate VII. The lathes, which 
include one with 69-in. centres and three with 48-in. 
centres, are generally grouped towards the western 
end of the bays, the boring machines being located 
near the centre and the planers at the eastern end. 

A noteworthy tool at the western end of No. 2 
Bay is a horizontal spindle plano-milling machine 
constructed by Messrs. Craven Brothers (Man- 
chester), Limited, Redditch, and provided with 
both vertical and horizontal traverse. The hori- 
zontal traverse of the standard is 15 ft., and the 
vertical traverse of the saddle 9 ft., the feeds in 
both cases being } in., | in., 2 in. and 3 in, per minute. 
The spindle speeds range in three steps from 6-3 
r.p.m,. to 19 r.p.m., and the main driving motor is 
of 15 brake horse-power. The machine, which is 
illustrated in Fig. 12 on page 145, was designed for 
heavy face milling and consists of a saddle carrying 
a horizontal spindle and sliding on a standard which 
has a horizontal traverse on the bed. The latter is 
22 ft. in length and is a heavy box casting rigidly 
constructed with suitable projections for the attach- 
ment of the work-table, which is 18 ft. long and 12 ft. 
wide and is provided with machined tee-slots. 

The saddle is gibbed to the column and balanced 
by means of a counterweight suspended inside the 
column. The saddle carries a spindle of high- 
carbon steel with a comeal front neck and runs in 
gunmetal bushes. A flange provided on the 
front end of the spindle to carry the inserted-tool 
cutter, which has a 15-in. diameter cutting circle. 
An inwards adjustment is provided to the cutter 
spindle of 12 in. to put on the cut by means of a 
sleeve which is operated by hand through suitable 
worm and spur gearing ard a handwheel. The 
drive to the spindle is taken from a constant-speed 
alternating-current through 
change gear box mounted on the top of the column, 
thence through bevels on a vertical shaft 
gear, the whole being totally enclosed 
wheel is splined to the cutter spindle. 


is 


motor, a three-speed 
to worm 
The worm 


The feed and quick-traverse motions are driven 
by a separate motor of 5 brake horse-power which is 
mounted on top of the column; the quick traverse 
is at the rate of 4 ft. per minut The motor drives 
through a vertical shaft worm reduction-gear for the 
slow feed, or spur gear for the quick traverse. 
Rither the worm reduction-gear or the spur gear 
can bv 


be engaged 


a clutch, ard are so arranged 
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that both cannot be in gear at the same time. 
Slipping clutches are fitted to the feed motions to 
prevent breakage or damage to the machine. 

There are two separate sets of feed changes, one 
set being for the horizontal motion and the other 
set for the vertical motion. They are so arranged 
that the feed change handles can be operated at 
will and any separate feed can be given to the spindle 
in either direction. By engaging suitable gears in 
both feed boxes any combination of horizontal and 
vertical feed can be obtained for curved or sloping 
\ platform is provided for the operator 
and all hand levers are conveniently arranged for 
operation. are fitted 
on the saddle for starting and stopping both the 
main and traversing motors. 

At the extreme eastern end of No. 1 bay is a large 
planing machine constructed by Messrs. Loudon 
Brothers, Limited, Johnstone, Scotland, and this 
machine is shown in Fig. 13, on page 145, machining 
a casting for theexhaust end of atandemturbine. The 


surfaces 


ease of Push-buttons also 





. Gear WHEEL BY THE CREEP PROCESS. 


machine is capable of handling work up to 12 ft. 6 in. 
wide, 12 ft. high and 29 ft. long, while the width of the 
table is 9 ft. Cutting speeds from 12 ft. to 60 ft. 
per minute and return speeds from 75 ft. to 120 ft. 
per minute are provided. Accelerating motion is 
arranged, by means of tappets, so that the table 
can be speeded up during the cutting stroke to the 
speed of the return stroke between separated 
cuts. The speed stroke and accelerating motion 
of the table are dial controlled and, to facilitate 
setting, the dial is indexed to correspond with the 
table markings in feet. The feeds for the tool boxes 
on the cross-slide range from 4-in. to 14 in. per cut, 
while those for the side tool boxes range from % in. 
to # in. The machine is driven by Lancashire 
electric equipment with a 60-h.p. motor and the 
makers’ double-spiral drive for the table, the feeds 
and power traverses being operated by an auxiliary 
motor of 9 h.p. controlled by push button. The 
tool boxes fitted on the cross slide have self-acting 
reversible horizontal, vertical and angular feeds, 
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as well as a quick power traverse. All hand motions 
for the tool boxes can be operated from either end 
of the cross slide. One of the tool boxes on the 
latter can be used for cross-planing, a removable 
slide being provided for carrying the tool bar and 
the drive being taken from the main motor. Cutting 
speeds from 6 ft. to 40 ft. per minute are available, 
with return speeds from 50 ft. to 80 ft. per minute. 
It will be clear that with this arrangement the top, 
sides and both ends of a bedplate can be machined 
with one setting. : 

Close to the Loudon planing machine, in the next 
bay, is a heavy boring machine constructed by 
Messrs. Noble and Lund, Limited, Felling-on-Tyne, 
and shown boring a high-pressure turbine cylinder, 
of cast steel, in Fig. 14, on page 146. The floor plate 
of this machine is capable of accommodating work 
30 ft. long by 10 ft. wide, and the maximum distance 
between two boring-bar steadies is 26 ft. 6 in. 
The boring traverse is 12 ft., and the transverse 
movement of the headstock 4 ft., while the height of 
the boring-bar axis above the floor plate is 8 ft. 5 in. 
The headstock is of the all-geared type, and is driven 
by aconstant-speed motor of 30 h.p., mounted above 
it, and geared directly to the variable-speed mechan- 
ism. Variations in spindle speed, of which 16 are 
available, are obtained by sliding gears and clutches, 
all of which are enclosed and run in oil. A box- 
section faceplate is driven from the spindle through 
an internal toothed ring bolted on to the back face, 
and the boring bars are fixed to the front of the 
faceplate, which is provided with means to facilitate 
accurate centring. Of the two steadies provided, 
one is fixed on the headstock bed and the other 
is carried by a casting bolted to the floor plate 
and arranged for longitudinal adjustment. The 
feed is applied by traversing the headstock, the feeds 
being operated from the spindle through enclosed 
change-speed gearing giving six rates of feed, and 
the final drive is effected by means of a nut running 
on a large steel screw fixed inside the bed. Rapid 
power traverse of the headstock is also provided by 
means of an auxiliary motor mounted at the back 
of the headstock. For such work as facing the end 
of a stator frame, a head with two radial arms is 
clamped tothe boring bar. Slides are fitted at the ends 
of the arms to carry the tools which are traversed 
across the face of the work by star wheels on the end 
of adjusting screws engaging with a fixed finger on an 
upright. When boring tapered cylinders, suitable 
brackets which carry a twin tool box and slides, 
adjustable to the required tapers, are bolted on to 
the boring bar. The automatic feed for the tool 
box is obtained by star wheels and trip levers. The 
blade grooves in cylinders are machined by means 
of an offset shaft running down a recess in the boring 
bar. As the latter rotates, motion is imparted to 
the offset shaft which is coupled to a stationary 
shaft through spur gearing, and motion is finally 
transmitted to the tool slide by roller and guide, 
causing it to traverse outwards. The cutting speed 
used for cast iron is 55 ft. per minute, and that for 
cast steel 30 ft. to 35 ft. per minute. Rough cuts up 
to } in. deep can be made with a feed rate of 32 cuts 
per inch. 

As an example of the special machining operations 
involved in the production of turbo-generators we 
illustrate in Fig. 15, on page 146, the operation of 
milling from the solid the slots for the rotor field 
coils. The machine is suitable for the heaviest work 
and has been used to mill the slots in the rotor for 
a 50,000-kw. set. The rotor, in this case, weighed 
70 tons, and was 64 in. in diameter. The slots 
measured 8} in. deep by 1} in. wide, and were 
formed at the rate of 1 in. in 3 minutes. The 
cutter used was 24 in. in diameter, and the 
peripheral speed of the cutter 65 ft. per minute. 
The time taken to slot a rotor of this size is about 
16 days continuous working. 

Before passing on from the machine shops we may 
mention that three hobbing machines are installed 
near the centre of No. 2 bay for cutting the teeth of 
double-helical turbine reduction-gears on the well- 
known “creep” system, devised by Sir Charles 
Parsons in 1912. Although our readers are doubtless 
familiar with the system, we may mention that the 
principle employed is to cause the gear-wheel being 
cut to rotate about 10 per cent. faster than the 
master worm wheel, so that any pitch errors which 





may exist in the latter are distributed round the 
circumference of the gear wheel and are thus greatly 
reduced in magnitude. Actually, the master gear 
wheels of the hobbing machines at the Heaton 
works have all been cut on hobbing machines 
fitted with the creep mechanism, so that a high 
degree of accuracy is secured in the work. The 
creep mechanism comprises a worm driving a 
master worm wheel which is made in the form of a 
ring with internal teeth. The latter engage with the 
teeth of an inner wheel on which the work table is 
mounted, and the ratio of the number of the internal 
teeth on the master worm wheel to that of the teeth 
on the inner wheel is such that the latter rotates at 
a speed about 10 per cent. higher than that of the 
worm wheel. After the hob has been set to the 
correct angle and the machine started up, the work 
continues automatically until the teeth have been 
completed. Fig. 16, on page 146, shows the largest 
of the three machines installed, this machine being 
capable of cutting wheels up to 120 in. in diameter. 
It was constructed by Messrs. Wm. Muir and 
Company, Limited, Manchester. 

Views of the erecting bays are reproduced in 
Figs. 8 and 9, on Plate VII, the former show- 
ing the No. 3 bay, which is used for light work, 
looking east, and the latter showing the No. 4 bay, 
looking west, where the heaviest work is done, as 
mentioned above. The central portion of this bay 
is used for blading the cylinders and rotors of 
turbines, and Fig. 9 shows in the foreground the 
low-pressure spindles for two 50,000-kw. sets fully 
bladed. On the right the low-pressure cylinder 
of an 18,750-kw. set is shown undergoing a water- 
pressure test, and in the background can be dis- 
tinguished one of the two 36,000-kw. sets for 
Copenhagen being tested under steam. The eastern 
end of this bay is used for electrical work, which will 
be dealt with later. 

(To be continued.) 








TESTS OF INTEGRAL AND SURFACE 
WATERPROOFINGS FOR CONCRETE. 


TuE attainment of perfect watertightness has for 
long ranked among the primary objects of concrete 
users over a wide range of their activities, but it is 
doubtful whether any solution of the problem so far 
forthcoming can be regarded as complete. Theoreti- 
cally, the matter presents no inherent impossibilities, 
and specimens of concrete can be made with no 
great difficulty so as to be impermeable under water 
pressures (as high as 20 lb. per square inch) exceed- 
ing those encountered in the majority of concrete 
structures. Under field conditions, however, some 
lack of precision as regards both materials and 
manufacture is hardly avoidable, whilst faulty 
placing of otherwise excellent concrete often gives 
rise, locally, to partial segregation of the con- 
stituents and subsequent porosity at ‘ lean ”’ places. 
Such considerations as the foregoing have led to 
the development and marketing of numerous 
concrete waterproofing agents. These differ con- 
siderably in both composition and mode of operation, 
but fall into one of two main groups according to 
whether they are designed for incorporation among 
the raw ingredients of the concrete, or for external 
application to the surfaces of the finished work. 
Two principal types of waterproofing agent, 
respectively designated “integral ’’ and “ surface,” 
are thus distinguished, and may be related to the 
two degrees of porosity in concrete, to which the 
terms “permeability” and “absorption” are 
commonly applied. For the sake of clarity, it is, 
perhaps, desirable to state that by absorption is 
implied the property of dry, untreated, mature 
concrete of drawing or engrossing water into its 
pores or voids by virtue of capillary action or 
otherwise. Such pores are, for the most part, 
intergranular, but may also occur in the individual 
grains; and if they are interconnected between 
external surfaces of the concrete and are sufficiently 
large in relation to the external water pressure, 
flow will take place through the concrete and the 
latter will be permeable. If, on the other hand, the 
pores are minute, their hydraulic resistance may be 
so high as to prevent any appreciable flow, although 
as a result of capillarity, the concrete will, in 
general, be absorptive. It is now apparent that the 








two main groups of waterproofing agents function 
somewhat differently. Those of the integral type 
are intended to prevent or obstruct percolation 
directly by filling or drastically reducing, through- 
out the body of the concrete, the size of the voids or 
pores and the free connection between them. The 
surface types aim indirectly at watertightness by 
preventing absorption into the surface layers. As 
between one or other of these types, the choice 
will depend, to a large extent, on the conditions 
governing any particular structure, and will be 
further influenced by such considerations as the 
degree of watertightness desired, and the possibility, 
with surface proofing agents, of repeated application 
if deterioration occurs with lapse of time. But the 
choice among the varieties of each type offered on 
the market presents, in the absence of wide experi- 
ence, more difficulty. Even when experience is 
available, it can seldom be regarded as completely 
satisfactory, since large-scale concreting operations 
are liable to be affected by extraneous factors 
capable of masking the relative merits of different 
waterproofing processes. 

A very useful purpose is, therefore, served by a 
series of carefully-controlled tests of integral and 
surface waterproofings which has recently been 
carried out under the auspices of the United States 
Department of Commerce*. For a number of years, 
the subject has attracted attention in America, 
and, as early as 1911, some 40 different waterproofing 
compounds were tested at the Bureau of Standards. 
Since that date, the introduction and sale of a 
large number of newly-named integral and surface 
waterproofing materials has resulted in frequent 
requests for impartial information as to the relative 
merits of the agents now on the market, With a 
view to meeting such demands, and recognising 
that some of the products now available may be 
entirely new and not included in the former inquiry, 
or that some of the older ones may have been 
improved, the Bureau has investigated a wide range 
of commercial waterproofers, comprising 50 different 
varieties of the integral type and 50 surfacing 
agents, The trade names of these products are listed 
alphabetically in the body of the Report, but for 
obvious reasons, the author of the research has 
found it undesirable to identify them in stating 
his—not always favourable—conclusions. Instead, 
the materials have been grouped on the basis of 
similarity of chemical composition, to which their 
utility is found to be closely related. For a proper 
appraisal of the conclusions drawn from these tests, 
some description is necessary of the manner in which 
they were conducted, and since the diverse func- 
tions of the integral and surfacing materials involve 
different treatment, it is convenient to consider the 
two types separately. In the first place, therefore, 
with regard to the tests on the integral waterproofers, 
it was necessary at the outset to develop a concrete 
which, under a water pressure of 20 lb. per square 
inch, would be slightly permeable when untreated, 
and could be duplicated to give consistent results. 
After considerable experimentation, a 1 : 3:6 mix by 
volume, with a water-cement ratio of 1:26 by volume, 
was adopted. Concrete from selected materials, 
graded in these proportions, was cast in cylindrical 
moulds, the integral waterproofing materials being 
incorporated strictly in accordance with the direc- 
tions furnished by the manufacturer. Several such 
specimens were made for each of the 50 compounds 
under test, and, in addition, a number of specimens 
of untreated concrete were cast to serve as controls. 
To each cylinder intended for permeability testing 
was bonded an annular ring of impervious cement 
mortar which served to support the concrete when, 
after seven days’ wet curing, the specimen was 
mounted between the flanges of the permeability 
tester. Filtered water, at a pressure of 20 lb. per 
square inch, was applied to the upper surface of 
the concrete cylinder, the percolation being col- 
lected from below and measured at intervals in a 
graduated vessel. After observations had continued 
for a year, the specimens were removed, wire- 
brushed to remove rust or sediment deposited on 
their upper surfaces, and again tested over a period 





* “Tests of Integral and Surface Waterproofings for 
Concrete,” by C. H. Jumper. ‘Research Paper, 394, 
Bureau of Standards homed Research, Vol. 7, No. 6, 
December, 1931. 
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of two months. Then they were allowed to dry 
for a month and subsequently observed for a month. 
Concurrently with the permeability tests, further 
specimens, containing integral waterproofing agents, 
were tested for absorption. After damp curing for 
19 days and subsequent drying at 65 deg. C., they 
were alternately immersed in water and weighed at 
gradually increasing intervals over a period of three 
days. After being kept in a damp closet for a year, 
they were again dried to constant weight and the 
absorption test repeated. 

The investigation of the qualities of surface 
waterproofing agents was conducted solely by 
absorption tests on short cylinders of 1:2:4 
concrete, gauged with a water-cement ratio of 
1-0 by volume. The specimens were damp cured 
for seven days, dried at room temperature to 
constant weight, and finally coated with the various 
materials in accordance with the manufacturer's 
directions. No permeability tests under water 
pressure were made, the assumption being that, if 
a surface proofing agent allowed water to penetrate 
into an immersed specimen, the surface-treated 
concrete would be also permeable under any greater 
head. The cured specimens were totally immersed 
in water, weighed at increasing intervals for the first 
three days, and afterwards at each succeeding week 
for a year. The cylinders were then left to dry at 
room temperature for a month, after which they 
were weighed and again alternately immersed and 
weighed for a further period of two months, a final 
weighing being made at 21 months from casting. 

The results and conclusions of these waterproofing 
tests may conveniently be discussed in relation to 
the composition of the materials employed. The 
most usual constituent of integral waterproofing 
compounds is probably calcium chloride. Of the 
50 proprietary products tested, eight are essentially 
aqueous solutions of calcium chloride containing 
30 per cent. to 40 per cent. of the solute, one is a 
calcium oxy-chloride powder, whilst six are liquids 
or pastes containing calcium chloride with the 
addition of such other materials as soap, silica and 
aluminium chloride. For the case of the 1:3:6 
concrete described above, the general conclusion 
was reached that the addition of calcium chloride 
alone did not materially reduce permeability or 
absorption, although some decrease of the initial 
permeability was achieved by adding calcium 
chloride in excess of the recommended proportions. 
No reduction of permeability followed the incorpora- 
tion of soap, silica and aluminium chloride along 
with calcium chloride, but the combination of soap 
and calcium chloride served to reduce absorption. 

A further important group of integral compounds 
has, as ite chief constituent, soap either alone or in 
conjunction with hydrated lime. In general, the 
addition of soap alone caused increased permeability, 
but reduced absorption. The combinations of soap 


with hydrated lime gave higher permeabilities than | 


the plain concrete, but showed some improvement 
over the results for soap alone. The presence of an 
appreciable quantity of soap and lime was found 
to reduce absorption. The integral waterproofers 
tested included half-a-dozen samples of finely sub- 
divided materials—diatomaceous silica, lime, ben- 
tonite, potter's flint ana soapstone—used as fillers. 
On the whole, these tended somewhat to reduce 
permeability, but the absorption was about the 
same, or greater, than that of the untreated concrete. 
No reduction of permeability followed the addition 
of cellulose, wax or materials containing uncombined 
fatty acids, fluo-silicate, naphthalene, vaseline, butyl 
stearate or coal tar, although these agents gave 
some improvement on the score of absorption. 
Taken as a whole, only one of the integral com- 
pounds can be said to have given a definitely positive 
result as regards both initial und permanent quali- 
ties. It consisted of a mixture of a heavy mineral 
oil with about 12 per cent. of a saponifiable oil— 
stearic acid—which was added to the wet concrete 
mixture in the proportions of two quarts to each 
bag of cement. By the use of this product, quite 


marked reductions, both of permeability and of 
absorption, were achieved. 

The simple method of test adopted for the surface 
waterproofing mediums gave consistent results for 
the rate of water penetration through the applied 
coatings ; and, since it was found that nearly all 


these agents sooner or later showed marked per- 
meability, the procedure seems to have been ade- 
quate. It does not prove, however, that the few 
materials which appeared to be satisfactory at the 
end of a year might not have shown permeability 
had they been exposed to a considerable head of 
water. It may be noted, also, that this study of 
surface proofing materials was confined to their 
use between the source of water and the concrete. 
Cases of waterproofing applied, for example, as 
remedial measures to concrete surfaces remote 
from the source of water have not been considered. 
Further, no tests have been made of surface water- 





proofing membranes composed of alternate layers 
of felt or burlap and bitumen, this method, although | 
undoubtedly the most costly, being so universally | 
acknowledged to be satisfactory as to make experi- | 
mental trial unwarrantable. The 50 surface 
materials actually tested differed considerably | 
from the integral type of waterproofer in respect | 
of chemical composition, and included a large pro- | 
portion of emulsions and solutions of asphalt, 
paints, varnishes and oils. On the whole, the sur- | 
facing agents may be regarded as more effectual | 
than those of the integral type. Without exception, | 
the products tested were found to reduce absorption 
during the first four hours of immersion; and) 
although many of them, including most of the | 
paints, proved successful only for a few months 
and eventually broke down, some of the asphalt 
emulsions and bituminous solutions exhibited 
lasting good qualities. Mention may be made, in 
particular, of a mixture of asbestos, asphalt and 
petroleum spirits, applied in one coat }-in. to }-in. 
|thick, which remained practically impervious to 
water throughout the duration of the test. 

Among transparent coatings, many being solutions 

| of wax in mineral spirits or similar solvents, a ten- 
|dency was noticeable for an initial resistance to 
absorption to break down after about one day's 
immersion. The best material in this class consisted 
lof China wood (tung) oil, cut in mineral spirits, 
| whilst linseed oil and plain varnish were also} 
| markedly effective and permanent. They contrast 
very favourably with mixtures of finely ground 
|iron and sal-ammoniac which broke down after a 
| few days’ testing. The foregoing deductions refer, 
| strictly, to the results of the first year’s tests, but 
they apply with little modification to the absorption 
| trials carried out during the second year which, it 
| will be remembered, were conducted after a drying 
| period of one month. In the second series of tests, 
|the absorption of the plain concrete was appre- | 
|ciably reduced by comparison with its original 
absorption at the corresponding time intervals of 
|immersion. Similar results were obtained with most 
lof the coatings, but without notable exception they 
| retained the same relative position as regards 
absorption. 

It will, of course, be realised that the brief 
| summaries given in the preceding paragraphs are 
necessarily somewhat general and apply more 
particularly to the results obtained for all the 
materials in any group of similar composition. 
Closer study shows that the individual waterproof- 
ings in a group may vary considerably in their 
properties. Nevertheless, from a comprehensive 
survey of the test results, the conclusion is almost 
inevitable that the value of available waterproofing 
agents, especially those of the integral type, is 
disappointingly small. In qualification, however, 
of what may be regarded as the direct effectiveness 
of the integral agents, as indicated by laboratory 
tests on a small scale, it may perhaps be emphasised 
that concrete mixed and placed in bulk is subject 
to detrimental uncertainties, from which laboratory 
specimens are immune, and upon which the water- 
proofing agents may indirectly exert a beneficial 
influence. Many products of the integral type doubt- 
less impart to concrete, under field conditions, a 
certain unctuousness and ease of placing which tend 
to prevent that segregation of constituents which 
has been suggested as a fruitful source of permea- 
bility. Again, some of the integral agents are of a 
nature to render the concrete surfaces water repel- 
lent when subject to sprinkling or the action of rain, 
whilst others may react with cement so as to reduce 
voids in segregated regions by an unusual swelling 
of the hydrated cement. Hence, it does seem 





| 





desirable that integral waterproofing should be the 
subject of further study, and none the less so in 
that the integral agent, from the nature of its incor- 
poration in the concrete, offers greater prospect of 
permanency than surface coating. In the con- 
sideration of the relative merits of integral and 
surface waterproofing agents it is important to 
distinguish between concrete which is no more 
than porous, and concrete which is liable to crack 
through shrinkage or settlement. Obviously, the 
integral compounds are valueless if appreciable 
cracking takes place, and, in such circumstances, 
recourse to surface treatment is indicated, prefer- 
ence being given to coatings of a bituminous nature 
which tend to seal autogeneously. From many 
points of view, these asphalt emulsions are among 
the most effective waterproofing agents tested. The 
water emulsions of asphalt are relatively new pro- 
ducts on the market, and give results sufficiently 
promising to warrant further development by manu- 
facturers, more particularly in respect of the mineral 
extenders incorporated with them. At present, the 
most popular extender is probably clay, but it 
appears from the tests that improved results are 
likely to ensue from the use of asbestos. Among 
the integral agents examined only one distinctly 
new class of material was noted. This was a paste, 
intended for admixture with the gauging water, 
containing cellulose and wax held in an ammoniacal 
copper solution. Specimens embodying this material 
were, rather disappointingly, found to be more 
permeable than the standard 1 : 3:6 concrete at 
all stages of the test. 

In conclusion, a word may be said regarding the 
effect of the integral waterproofing materials on 
compressive strength. From trials of specimens 


' not subject to permeability or absorption tests the 


general indications are that integral waterproofing 
somewhat reduces strength, this tendency being 
rather more marked as the concrete ages. Such 
strength increases as do occur, moreover, are 
restricted to some 20 per cent. of the strength of 
plain concrete, whereas the reductions tend to be 


|more severe, falling, in the exceptional case of a 


mixture containing silica and naphthalene, by over 
70 per cent. On the whole, the highest compression 
values were obtained with the finely sub-divided 
fillers, of which hydrated dolomitic lime is note- 
worthy as yielding the maximum strength observed 
at one year. Calcium chloride also increases the 
strength when used alone, but when soap is present 
in addition this effect is nullified. Concrete con- 
taining oleate soap, or soap along with lime, is 
reduced in strength. As a rule, also, the materials 
embodying fatty acids and oils lower the com- 
pressive strength, though not in any marked degree, 
and where, as occurs in one or two such materials, 
lime is an additional constituent, the test results 
at one year show slight increases over those for 
plain concrete. 








THE KENT SYSTEM OF AUTOMATIC 
BOILER CONTROL. 


Tuk automatic equipment which, as already men- 
tioned in ENGINEERING,* has been installed by Messrs. 
George Kent, Limited, Luton, in the generating station 
of the Hackney Borough Council, is designed to control 
the conditions of combustion in three 125,000-lb. 
boilers in accordance with the steam demand. It is 
arranged so that it will detect any changes in load 
and steam pressure directly these occur, supply the 
correct amounts of fuel and air to the boilers, and 
maintain the fuel/air ratio at such a value, or within 
such a range of values, as will ensure as perfect com- 
bustion as possible. The load can also be distributed 
as desired over a group of boilers, while, at the same 
time, any boiler can be operated under the most effi- 
cient combustion conditions, the load distribution and 
fuel/air ratio can be remote-controlled by hand, and 
any boiler can be decontrolled and started up or shut 
down by the manual apparatus. In principle, the 
system involves the use of three controllers, which are 
known as the master-controller, the furnace-pressure 
controller, and the fuel/air ratio controller, respec- 
tively. The master-controller measures the amount 
of change in the steam pressure in the main range and 
the rate at which that change is occurring, and alters 
the induced draught on all the working boilers accord- 
ingly; the furnace-pressure controller, of which 
there is one on each boiler, measures the suction in 








° ‘See ENGINEERING, vol. cxxxiii, page 635 (1932). 
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APPARATUS FOR AUTOMATIC BOILER CONTROL. 


CONSTRUCTED BY MESSRS. GEORGE KENT, LIMITED, ENGINEERS, 





























Pi ¥ 4 

= 
| i|| 
aun ) 
" 1H Hi 
(Girone || 
| ain 
| 
| i 























MasTER CONTROL 
PANEL. 


Fie. 1. 





(3857.8) 




















Fie. 4. Borer-Controt Boarp. 


gearing by the electric motor B at such a speed that 
draught, irrespective of the fuel-bed resistance, by | any frictional resistance to the vertical movement of 
varying the output of the forced-draught fan; while | the piston is overcome. The piston also carries a collar, 
the fuel/air ratio controller, of which there is also one| on which the deadweight C is mounted, the movement 
on each boiler, measures the air supplied by the forced-| of the latter being controlled by springs, so that it 
draught fan and the speed of the grate, and varies the | corresponds to a definite pressure range. The move- 
latter so that a balance is preserved between the two.| ments of this deadweight are transmitted to the 
Both the furnace-pressure controller and the fuel/air | arms E and E, which, as will be seen, carry double- 
ratio controller act independently of the master| ended contacts. These contacts are known as the 
controller. | deviation and gradient contacts, respectively, since the 
The master controller is mounted on the bottom of movement of one is affected by the amount by which 

a panel in the boiler-control room, an illustration of | the steam pressure changes, and that of the other by 
which is given in Fig. 1, while its construction is shown | the rate at which that change is occurring. In the case of 
in Figs. 2 and 3. It comprises an oil-filled cylinder, | contact E, the drive is direct, while E, is driven through 
a friction clutch. The driving side of this clutch is 


which is connected to the steam range through a pipe 
and an oil seal. This cylinder contains a piston which is | fitted with a brake, which is applied during parts of the 
operating cycle, so that slipping occurs when the 


connected to the rod A, the latter being rotated through 


the combustion chamber and maintains a balanced 
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contact E, is being moved to its central position, as 
described below. 

The shaft H, which is also driven by the motor B 
through gearing, carries a number of cams which move 
the arms F and F, and G and G, towards and away 
from the deviation and gradient contacts E and E, 
during each cycle of operation. As long as the steam 
pressure is steady at the correct value, the deviation 
and gradient contacts remain central and all four con- 
tacts make at the same time every cycle. Nocorrection 
is then effected by the impulse, which is transmitted 
once during each cycle of 15 to 20 seconds taken 
by the camshaft to make one revolution. If, how- 
ever, the demand for steam increases and the pressure 
drops, the piston will move downwards in the cylinder 
and the contacts E and E, will be lowered from their 
central position, so that F, and G,, respectively, make 
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contact with them at an earlier period in the cycle 
than before. Controlling impulses are then transmitted 
to relays, which speed up the induced-draught fan in 
the way described below, and thus begin to bring the 
pressure back to normal. As long as the pressure is 
below normal, E remains displaced from its central 
position. As the pressure begins to rise, however, E, 
will be moved upwards at the beginning of each cycle 
and will be centralised again at the end of each cycle, 
owing to the action of the clutch. The result is that 
while the period during which E and F, are in contact 
depends on the amount the pressure deviates from the 


correct value, the period during which E, and G, are in | 


contact depends on the rate at which the pressure is 
changing. The resultant effect is that the pressure is 
increased by the action of the first pair of contacts, but 
this change is opposed by the second pair, so that the 
normal conditions are approached smoothly and no 
overshooting occurs. Similar'y, if the load falls and 
the pressure rises, E makes contact with F, and E, 
with G, respectively, and impulses are transmitted, 
which gradually decrease the pressure until normal 
conditions again obtain. If, however, the pressure is 


falling or rising according to a pre-determined curve, | 


both sets of contacts will be made at the same time 
and no correction will result. 

The operating current for the controller is taken 
through a mercury switch M, which breaks the control 
cireuit at the end of each cycle. The impulses are 
transmitted through relays, one of which is shown at 
L. in Fig. 3, to one or other of two ‘bus-bars which are 
mounted at the back of the panel illustrated in Fig. 1. 
This panel can also be seen at the extreme right hand 
of the board in the boiler-control room, which is shown 
in Fig. 4. It may be noted that all the working parts 
can be inspected through a glass door and can be 














quickly and easily dismantled or erected. A 
terminal board, on which is a switch con- 
trolling the driving motor and operating 
circuits, is arranged at the bottom of the 
case, while a light shows when the main * bus- 
bars of the automatic control system are 
alive. On the panel are also mounted an 
automatic control indicator, which shows a 
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green light and the word “lower,” or a red 
light and the word “ raise,” to draw the 
attention of the attendant to the particular 
operation which is taking place, while three 
switches enable the system to be isolated completely 
from the mains, changed over from automatic to 
manual control, and the output of all the boilers to 
be raised or lowered simultaneously. There are also 
voltmeters for indicating the pressure of the supply to 
the automatic control equipment and of a motor gene- 
rator which supplies the various flow meters and water- 
level indicators in the station. The change-over from 
automatic to manual control is made by a selector 
switch, but the arrangement of the circuits is such that 
when the “ raise and lower” switch is operated, the 
particular automatic control circuit is temporarily cut 
out. 

If the load on the boilers is such that the induced- 
draught fan motors are running at their lowest speed 
| of 550 r.p.m., the impulses from the master-controller 
are transmitted to a damper gear-box, a sectional 
elevation and plan of which are given in Figs. 6 and 7, 
respectively. As will be seen, this gear-box is operated 
by two electric motors, one of which runs when a 

‘raise’ impulse is received, while the other is simi- 
larly operated by the * lower ’’ impulses, thus enabling 
an exact and proportional response to very small 
signals to be obtained by ensuring that the two motors 
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stop together at the end of each cycle, the signal being 
determined by the difference in the times at which 
they start. These motors drive worm gearing on the 
opposite ends of a differential gear while the differen- 
tial, in turn, drives the damper spindle through gearing, 
so that the damper is opened or closed in accordance 
with the direction of rotation of the differential shaft. 
Assuming that the motor is running at its lowest 
speed and a series of “raise” impulses is received, 
the dampers will be gradually moved by the rotation 
of the gear-box motors, until they reach their fully 
open position, when a limit switch will be closed. 
Further “ raise *’ impulses are then transmitted to the 
regulators of the motors driving the fans, so that the 
speed of the latter is increased. Conversely, when the 
speed of the motor falls to its minimum value a further 
reduction in load will cause the limit switch to open, 
so that the gear-box and damper operating mechanism 
are again brought into use. It will be noticed that a 
friction clutch is incorporated in the drive of the 
gear-box. This is connected to a spindle to which hand- 
operating mechanism is attached. When the gear-box 
is working under automatic conditions, this spindle 
is rotated by the clutch and actuates an indicator 
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showing the position of the damper. To operate the 
dampers by hand, no disconnections are necessary at 
the gear box, or at the hand-operating station, as the 
clutch comes into action and isolates the differential 
gearing directly the spindle is turned. 

The speed of the motors is adjusted by shunt regula- 
tors of the solenoid-operated type, which were manu- 
factured by Messrs. Brookhirst Switchgear, Limited, 
Chester, and provide 200 different speeds between the 
minimum of 550 r.p.m. and the maximum of 920 r.p.m. 
These regulators, a group of which is illustrated in Fig. 
5, are fitted with two arms, the first of which moves 
one step for every impulse that is received from the 
master controller. The second arm moves one step 
for each complete revolution of the first. The speed 
at which the solenoids operate can be altered by adjust- 
able time delay actions, so that the time taken to 
traverse the complete speed range can be varied. 
Rapid adjustments can also be made in emergency 
by a hand wheel, which engages directly with the main 
regulator, while limit switches change the signals 
over to the damper gear box when the speed of the 
motor falls to its minimum value in the way already 
mentioned. Each starter is provided with a push 
button for stopping the motor, and, to protect the 
latter in the event of it being restarted in any but the 
lowest speed position, an accelerating relay is fitted 
which enables this to be effected without damage. 

The furnace air-pressure controller, one of which, as 
already stated, is fitted on each boiler, consists of a 
bell suspended in oil and attached by springs to plates, 
which are mounted on angle brackets inside a case. 
The centre of the bell is connected to a lever, which 
rotates a spindle carrying a contact arm, while the 
bottom of the case is connected by a pipe to the com- 
bustion chamber. Any increase or decrease in the 
pressure in the latter therefore causes the bell to rise 
or fall, with the result that the contact arm closes a 
relay circuit and varies the amount of air supplied by 
the forced-draught fans, either by altering the position 
of the dampers or by adjusting the speed regulators of 
the driving motors. These operations are carried 
out in the same way as that already described for the 
induced-draught fans, with the exception that the 
controller is not subject to any time interval, and 
works continuously when necessary. The controllers 
operate independently of any other apparatus, the 
speed of the fans being adjustable in this way between 
500 r.p.m. and 800 r.p.m. 

The object of the fuel/air ratio controller is to 
preserve the proper relationship between the air and 
fuel supplies irrespective of the changes in load. In 
the case of stoker-fired boilers, this can be done by using 
the grate speed as an indication of the rate of fuel 
supply, while the rate of air supply can be determined 
by ascertaining the differential pressure generated by a 
conveniently shaped duct in the air or gas system. 
The details of the equipment used for this purpose 
can be followed by reference to Figs. 8 and 9. 
It comprises a float chamber containing two bells 
of different sizes suspended in oil. The differential 
pressure is transmitted to the small bell through 
a pipe, while the pressure generated by a small fan 
connected to the stoker motor is similarly transmitted 
to the large bell. This fan is chain-driven by a portion 
of the stoker worm-reduction gearing. Each bell is 
attached by springs to a fixed point in the float 
chamber, while a vertical rod from the centre of the 
large bell is connected to a lever, which is carried on 
a spindle forming part of the link mechanism. The 
rod from the smaller bell is, in turn, connected to a 
spindle which is attached to a cam, and the two bells 
are joined by the link mechanism. An alteration <n 
the air supply causes the small bell to move, and this 
movement is transmitted to the cam through the link 
mechanism, so that the outer contact arms are moved 
relatively to the one in the centre. This causes an 
impulse to be transmitted which speeds up the stoker 
motor, and this action continues until the increased 
speed of the fan has supplied sufficient air to the large 
bell to restore the balance between the two. The 
fuel/air ratio can be altered by hand by a small elec- 
tric gear, which is inserted in the link mechanism. 
This is operated by push-buttons from the control- 
room. The equipment for controlling the speed of 
the stoker motors is of the solenoid-operated type. It 
gives a speed range of 400 r.p.m. to 1,200 r.p.m. in 
25 steps, and is provided with gearing with a ratio of 
8 to 1, thus keeping the time taken to traverse the 
complete range about the same as on the induced- 
draught equipment. Adjustable time-delay actions 
enable small speed adjustments to be made when 
required, while emergency operation can be effected 
by a hand wheel. 

As will be seen from Fig. 4, the control-room contains 
a panel for each boiler, on which are mounted ammeters 
for the fan and stoker motors and push-buttons for 
raising and lowering the fuel/air ratio, as well as an 
indicator dial. There are also switches for manually 


manual to automatic working. At the bottom of the 
panels are red and blue pilot lights for indicating that 
the positive and negative line, respectively, is connected 
to the fan and stoker motor starting pillars and for 
showing whether the controls are operating correctly. 
Behind each panel is a glass case in which six relays, 
two for each motor, are housed. There is also a control 
pillar at the front of each boiler, as shown in Fig. 10, 
on which are mounted control switches for the fan and 
stoker motors, so that the equipment can also be 
manually controlled from this position. A separate 
indicator similar to that in the control-room shows 
whether the system is in operation. 

In addition to the equipment we have just described, 
Messrs. George Kent also supplied the steam-flow 
meters which are used for measuring the boiler output 
and indicating and recording it on a panel in the 
control-room, which is visible to the left of the master 
control panel in Fig. 4. The steam consumption of 
the turbine and its auxiliaries and the condensate 
and feed flows are similarly indicated and recorded on 
two panels on the left of the same illustration, and the 
steam and feed temperatures on a third. 








LETTERS TO THE EDITOR. 
THE CUTTING OF SAND. 


To Tue Eprror or ENGINEERING. 

Str,—Dr. Rathje’s researches on the cutting of 
sand, described in the current number of ENGINEERING, 
are most interesting. They confirm my experience 
that reliable results, which can be repeated, can 
be obtained when the tests are made on moving sand. 
Measurements of pressures in stationary sand are 
almost impossible. Pressure bulbs (of rubber or 
other material) such as Dr. Rathje used will give 
reliable readings when the sand is moving, but give 
meaningless results when it is at rest. The rounded 
shape of the “ Staukérper”’ or dead sand carried in 
front of the cutter may be compared with the figures 
on page 419 of Professor Love’s paper on “The Stresses 
Produced in a Semi-Infinite Solid by Pressure on Part 
of the Boundary” (Phil. Trans. Roy. Soc. A. 228). 

These researches might well form a starting point 
for a research into ploughing, which is urgently needed 
now that farming is being mechanised. They also 
will throw much light on the experimental investigation 
on the holding power of anchors which is being carried 
out by the Royal Air Force. They will also throw 
some light on the difficult question of the pressures 
under building foundations. 

I am, Sir, Your obedient Servant, 

St. Albans, C. F. JENKIN. 
July 31, 1932. 








THE REGULAR HEPTAGON. 
To THE EpiTor oF ENGINEERING. 


Sitr,—On page 64 of your issue of July 15th, you 
mention Professor T. Alexander’s pamphlet on “* The 
Regular Heptagon; Its Construction by Plane 
Geometry.” In endeavouring to follow the con- 
struction as described in your columns I drew the 
figure, but was unable to obtain the desired result. 
After several attempts by my colleagues and myself, 
we found in every case that the circle obtained accord- 
ing to the instructions was of such a size that the 
original base when stepped round it failed to meet by 
approximately 2 per cent. 

I accordingly obtained a copy of the pamphlet and 
in the first place, on checking up the construction given 
in Fig. 3, on the last page, I find that the side CH of 
the isosceles triangle is not of correct length, it being 
approximately 1-37 times the base instead of in pro- 
portion of 2. It appears from page 1 that the 
construction is entirely based on the seventh part of 


two right angles, or -f and I accordingly checked this 


angle eOC (Fig. 1) by solving the triangles. I find that, 
by the construction given, the value of angle eOC is 
approximately 25 deg. 4 min., to the nearest minute, 
and seven times this comes to 175 deg. 28 min., instead 
of 180 deg. 

Srantey Cores, B.Sc., A.M.Inst.C.E. 
«« Halfway,’ Harpenden, Herts. 

July 21, 1932. 








Tue SEARCH FoR Or In NEw GuIngEA.—At a meeting 
of shareholders of Messrs. Mandated Development Com- 
pany, Limited, held recently in Sydney, New South 
Wales, to confirm an agreement with Messrs. Oil Search, 
Limited, Mr. E. L. Walter, managing director of the latter 
company, stated that of nine shallow bore holes sunk in 
the Matapau area of the Mandated Territory of New 
Guinea, seven had produced oil of high quality. Ana- 
lytical results reported by the Federal Government 





raising and lowering the speeds of the fan and stoker | 
for changing these motors over from 


motors, and 





Analyst had given 41-5 per cent. of petrol, 23 per cent. of 
kerosene, 24-5 per cent. of fuel oil, and 11 per cent. of | 
heavy oil and wax. 


THE EFFECTS OF TEMPERATURE 
AND NOISE ON INDUSTRIAL 
OUTPUT. 


A CONSIDERABLE portion of the twelfth Annual 
Report of the Industrial Health Research Board* is 
devoted to a consideration of the effect on the output 
and health of the worker of atmospheric conditions, 
lighting and noise. In deep coal mines, for instan-e, 
the dry and wet bulb temperatures may be as much 
as 100 deg. F. and 84 deg. F., respectively, while in 
stokeholds and near blast-furnaces, rolling mills and 
pottery ovens the conditions are equally trying, 
especially where exposure to such temperatures is 
followed by a more or less prolonged interval in colder 
surroundings. That these conditions may have a 
deleterious effect both on health and output, unless 
adequate precautions are taken, is shown by the results 
of an analysis of the sickness rates of 20,000 steel 
workers over a period of six years. From this it appears 
that the total average time lost was 6-5 days per year, 
steel melters, however, lost 23 per cent. more time than 
this average, puddlers 20 per cent. more, and tinplate 
men, 12 per cent. more, while employees, such as crane 
men and labourers, who worked under ordinary 
atmospheric conditions, lost less. This increased 
sickness, was also associated with increased mortality, 
especially from respiratory diseases. In the same way 
a group of 23,000 miners working at the collieries were 
studied for a period of from two to six years. As a 
result, it was found that, while the time lost from 
sickness by the men working at dry bulb temperature 
of 70 deg. F. was 3-0 per cent., where the temperature 
was between 70 deg. and 79 deg. the corresponding 
figure was 4-5 per cent., rising to 4-9 per cent. 
where the temperature exceeded 80 deg. When the 
data were based on the wet bulb temperature, it was 
found that the time lost at a temperature below 
66 deg. was 3-0 per cent., 4-2 per cent. at temperatures 
between 66 to 69 deg. and 5-0 per cent. at a tempera- 
ture of 70 deg. and upwards. The conclusion is drawn 
that the effect is mainly due to the sudden change 
experienced when the men are raised from the pit to 
the surface. 

It is interesting to notice that high temperatures 
also cause an increase in the incidence of accidents. 
Disablement lasting less than ten days was more than 
four times as prevalent among men working at 82 deg. 
than among those working at 64 deg. and accidents 
resulting in up to 19 days disablement were 80 per cent. 
more numerous at the higher figure. On the other 
hand, severe accidents, entailing an absence of more 
than 20 days, were only 20 per cent. more prevalent 
at the higher temperature. Any deductions that 
might be directly based on these statistics are somewhat 
vitiated by the fact that the numbers of those return- 
ing to work in less than four days are not recorded, 
and that the unpleasant thermal conditions have a 
tendency to encourage those affected to stay away for 
longer periods than are absolutely necessary when 
they get the chance. It further appears that while 
in temperatures of less than 70 deg. the accident 
frequency is the same at all ages, over that figure the 
older men are more likely to be affected. 

As might be expected, these conditions also have a 
harmful effect on output, the efficiency of production of 
138 men working in two adjacent mines being 41 per 
cent. less when the dry-bulb temperature was 86-2 
deg. F., the wet-bulb temperature 79-3 deg. F., and the 
air velocity 10 ft. per minute, than it was when the 
dry-bulb temperature was 73-5 deg. F., the wet-bulb 
temperature 66 deg. F., and the air velocity 87 ft. per 
minute. The same is true of the cotton weaving and 
bottle-making industries, where the output is found to 
vary not only with the temperature, but with the 
efficiency or otherwise of the ventilation. 

On the other hand, inadequate heating is equally 
deleterious to the health of workers, and it is interesting 
to notice how narrow is the range of what may be 
called “ efficient’ temperature. For instance, statistics 
taken over two years and relating to 809 women work- 
ing in a tin canister factory showed that the sickness 
rate was a minimum when the temperature averaged 
62 deg. F. in the winter and 68 deg. F. in summer. 
In another part of the same factory where the average 
winter temperature was only 54 deg. F., the rate was 
21 per cent. higher, while in a third section where, 
owing to the presence of drying ovens, the temperature 
was 67 deg. F. in winter and 78 deg. F. in the summer, 
it was 32 per cent. above the minimum figure. The 
harmful effect of inadequate ventilation is shown by 
the fact that, in one room, where the windows were 
kept closed, the sickness rate during two years was 
53 per cent. higher than in another where they were 
usually open. Low air temperature also has a direct 
effect on manual dexterity, as is shown by the fact 
that the rate of six persons assembling bicycle chain 
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links fell by 12 per cent. when the air conditions in 
the work-room changed from a temperature of 62-8 
deg. F. and a cooling power of 6-8, to a temperature of 
50-7 deg. F. and a cooling power of 10-1. As a result, 
too, of observations in schools, which were conducted 
on 6,312 children over a three-year period, it was 
found that when the average temperature of the class- 
rooms was 55-7 deg. F. the absenteeism was 11-6 per 


cent., but fell to 8-9 per cent. when the temperature rose | 


to 63-4 deg. F., a result which is ascribed as much 


to the desire to escape the discomfort of working in a | 


cold room as to actual sickness. 

It is interesting to find, moreover, that the tempera- 
tures at which the lowest accident frequency and the 
maximum efficiency occur are not the same. The 
former may be placed at about 69 deg. F., at which 
figure experience shows the efficiency, and probably 
comfort, are somewhat less than they are when the 
temperature is slightly lower. Comfort, however, 
depends not only on temperature, but on the cooling 
power of the air and the humidity. As the result of 
over 2,000 personal enquiries it was found that workers 
in light occupations preferred a temperature of about 
62 deg. F. in winter and 66 deg. F. 
head level, the difference being due to the cooling 
power of the air during the two seasons, and to the 
fact that consequently more air movement was 
experienced during the latter period of the year. It 
was also discovered that the best systems are those in 
which the source of heat is as close to the floor as 
possible, or is radiant. When the latter system is 
used, successful results have been obtained by the 
employment of hot panels, though the experience 
with these is not, so far, sufficiently great to enable 
their respective physiological merits to be estimated. 

The conclusions, which we have summarised, have 
been drawn from investigations in mines and factories 
extending over a number of years, but it is satisfactory 
to find that they are confirmed by researches made at 
London School of Hygiene and Tropical Medicine by 
Messrs. H. M. Vernon and C. G. Warner. These | 
researches, which have now been completed, were 
carried out in the new air conditioning room at that 
institution, and showed that for a subject performing 
heavy mechanical work, equivalent to that done by a 
miner, and for another subject performing light work, | 
both the dry-bulb and the wet-bulb temperatures are | 
of considerable physiological importance. For instance, 
the pulse rate of both subjects was about ten beats 
greater in dry air than in moist air, while the body 
temperature was 0-5 deg. higher. The degree of 
fatigue experienced was also considerably greater in 
dry air than in moist air of the same wet-bulb tempera- 
ture, and the skin temperature appeared to depend 
entirely on the dry-bulb temperature of the air. There 
was some evidence of acclimatisation as between the 
winter and summer months, and the efficiency of the 
heavy-working subject was found to decrease slightly 
at the higher temperatures. It was further confirmed 
that static work consisting of long-continued steady 
pulls, was very fatiguing, if the full effort was main- 
tained, but that if the effort was moderately “ sub- 
maximal” this was not the case, and that fatigue was 
greatly reduced by a change of posture during the 
operation. Such a change of posture, moreover, 
enabled the strength of the pull to be increased by 
about 10 per cent., both in static and dynamic work. 

The effects of inadequate and badly placed lighting | 
units on health and output are also discussed, but 
we may pass over the remarks of the Board on this 
subject as they are so well known, and refer next to 
certain preliminary results which have been obtained 
from an investigation into the effects of noise. The} 
importance of this feature of modern life as a factor | 
affecting the health and efficiency of the worker is not 
easy to determine, especially the susceptibility 
varies greatly from individual to individual, and there | 
is a great difference of opinion as to what constitutes 
noise. It appears, however, that noise is not always | 
leleterious, for some people, though disturbed by one | 
noise, unaffected by another, and others may 
vctually be stimulated. It was found, in fact, that of 
the 1,000 persons of all ages, sexes and occupations, 
tudied, having no nervous symptoms were 
unaffected, while a large propor‘ion of those suffering 
from this complaint lt was also discovered 
that there direct relationship between nervous 
symptoms and susceptibility to noise, and that normally 
healthy people are affected when they are out of sorts. 
The chief objections to noise are, therefore, that it 
distracts the attention and that acclimatisation to 
it is a daily, if unconscious, task, which is accompanied 
by an appreciable loss of efficiency. In this respect 
discontinuous are than which are 
persistent, and cause a slight deterioration when the 
work involves mental effort. On the other hand, the 
results of certain experiments seem to show that noise 
has an accelerating effect. For the present, therefore, 
it is impossible to say what significance attaches to 
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of the average worker. There is, however, no reasonable | 
doubt that persons of nervous temperament are 
adversely affected, and on this account alone it is 
desirable that efforts should be made to reduce the 
noise associated with a number of industrial operations. 
In some cases this could best be done by the better 
design and construction of the buildings and 
machinery, while in others, where noise is inherent in 
the process, the only remedy is use of some apparatus 
such as ear defenders. 

The results of an investigation by Messrs. H. C. 
Weston and S. Adams into the efficacy of this form 
of protection suggest that the effect of reducing noise 
was most evident at times when the output level was 
normally depressed for other reasons. To confirm this 
a further investigation has been begun in which the | 
performance of two groups each consisting of ten | 
weavers will be compared over a period of twelve | 
months. Ear defenders will be worn daily by one 
group, while the other group which will be undefended, 
will be used as a control. The effects on output and | 
health of using noiseless typewriters are also being | 


examined, and the results so far show a balance in their | 
| 








this phenomenon as a factor in determining the efficiency 


favour, which makes it appear worth while to continue 
the experiment. 
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THE RYBURG-SCHWORSTADT 
HYDRO-ELECTRIC POWER STATION. 


AN interesting and important example of inter- 
national co-operation in the development of water- 
power resources is afforded by the Ryburg-Schwérstadt 
power plant situated on the Rhine, about 5 km. up- 
stream from Rbheinfelden, Switzerland. For its 
construction, a company known as Messrs. Kraftwerk 
Ryburg-Schworstadt A.-G., was formed at Rheinfelden, 
with a capital of 30,000,000 Swiss francs, by four 
existing concerns, two of which were of Swiss nationality 
and two German. The Swiss firms were Messrs. 
Nordostschweizerische Kraftwerk A.-G. and Messrs. 
Motor-Columbus A.-G., both of Baden, Aargau, and 
the German firms Messrs. Badenwerke, of Karlsruhe 
and Messrs. Kraftiibertragungswerke, Rheinfelden, 
each of these firms holding one fourth of the shares in 
Messrs. Kraftwerk Ryburg-Schwérstadt, A.-G. The 
preliminary engineering investigations were carried out 
by Messrs. Motor-Columbus A.-G., who also supervised 
the constructional work. Operations were commenced 
early in 1927 and the progress made was such that the 
first of the four 35,000-h.p. units was put into service 
in October, 1930. The second unit was completed by 
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the end of that year, and all four were running under 
load by August, 1931. The total cost of the work 
has been about 62,500,000 Swiss francs, and its 
construction involved the excavation of 250,000 cub. m. 
of earth and rock, and the use of 100,000 cub. m. of 
concrete and 3,000 cub. m. of granite facings. About 
3,000 tons of concrete reinforcement were employed, 
and the total weight of the permanent steel structural 
work, not including the generating sets, transformers 
and switchgear, amounted to nearly 3,000 tons. 

The plant utilises the fall of the river over a distance 
of about 13 km. from the town of Sackingen to the site, 
a plan of which is given in Fig. 1, opposite. The 
catchment area is 34,500 sq. km., and the amount of 
water corresponding to the rated output of the four 
turbines is 1,000 cub. m. per second, at a head of 
10-8 m. Each turbine is, however, capable of utilising 
a flow of 300 cub. m. per second, in the event of one of 
the others being shut down. The power-house, as 
shown on the plan, Fig. 1, occupies about half the 
width of the river, and is built on the northern side in 
line with the dam. A transverse section through the 
power-house, showing the arrangement of the turbine 
intakes and draught tubes and one of the generating 
units ig given in Fig. 2, opposite, while a photograph 
of the interior is reproduced in Fig. 7, on page 156. 
The switch-house and open-air transformer station, are 
located on the northern bank in German territory, 
while on the southern bank, in Switzerland, space has 
been reserved for a canal and locks to permit the 
passage of large barges, but the work of constructing 
these has not yet been put in hand. The other half of 
the width of the river is occupied by four double 
sluice gates, the piers for which are 30 m. in length 
and 5 m. in width, the opening between them being 
24 m. wide. The arrangement of the sluices is illus- 
trated in Figs. 3, 4, and 5, on this page, while Fig. 6 
on page 156, shows one of the sluices with both gates 
raised. The gates have a total height of 12m. Each 
of the upper gates is of inverted L section and is 
supported along its lower edge by a line of rollers which 
bear against the lower gate. The upper gates can 
be lowered through a height of 4} m. and the lowering of 
all four gates by this amount is sufficient to permit a 
flow of 1,700 cub. m. per second. When all four sets 
are in operation, therefore, it is only necessary to raise 
the lower gates when the river flow exceeds 2,700 cub. m. 
per second, which is only the case for a few days in an 
average year. The sill on the river bed is faced with 
granite blocks and at the downstream end, granite 
blocks set in the form of battlements, on the Rehbock 
system, are provided to break up the flow and protect 
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the bed. For emergency use, four gates, each 3-2 m. 
in height, are provided, and these gates, which are 
| handled by a travelling crane shown in Figs. 3 and 4, 
and capable of lifting 75 tons, can be lowered into 
| grooves in the piers to close any of the openings. 
| When not required, one of these emergency gates rests 
|on the pier heads across each sluice opening, so that 
| no special place is required for storing them and they 
|can be readily brought into use. The main sluice 
gates are operated by electric winches located in a 
steel structure over the piers, as shown in Fig. 3. 
A reinforced-concrete bridge, 5-5 m. in width, giving 
access to the power house from the Swiss side of the 
river is supported by the piers, as shown in Figs. 3. 
4, and 5. 

The turbines, which are of the Kaplan vertical-shaft 
type, running at 75 r.p.m., were supplied by a combina- 
tion of three firms, viz., Messrs. Ateliers des Charmilles 
8.A., of Geneva, Messrs. J. M. Voith, of Heidenheim, 
and Messrs. A. G. der Maschinenfabrik, Escher, Wyss 
and Cie, Ziirich and Ravensburg. Messrs. Voith 
supplied two of the turbines and the other firms 
mentioned one each. The runners, it will be seen from 
Fig. 2, are 7 m. in diameter and each has five adjustable 
blades operated by a servo-motor located in the 
coupling between the turbine and alternator shafts. 
In addition, there are 24 vertical guide vanes in the 
intake scroll, operated through an oil-pressure servo- 
motor by means of the governor. The screens which 
prevent the passage of foreign matter through the 
turbines are 13 m. in height, and are cleaned by a 
machine which draws up the material collected on the 
screens and deposits it in a channel formed over the 
intakes, as shown on the left in Fig. 2. The alternators 
were all supplied by Messrs. Brown-Boveri and Com- 
pany, of Baden and Mannheim, and some particulars 
of them have already appeared in ENGINEERING, 
vol. cxxix, page 743 (1930). The rated output of each 
alternator, at 75 r.p.m., is 32,500 kv.-a., with a power 
factor of 70 per cent., but an overload of 35,000 kv.-a. 
can be carried continuously. They generate three- 
phase current at a terminal voltage of 10,500 + 6 per 
cent., the frequency being 50 cycles. The internal 
diameter of the stator is 9-4 m., which is sufficient 
to enable the turbine cover and runner to be lifted out 
without dismantling, and the poles are mounted on 
two wheels, one above the other, each wheel being 
made in four parts to facilitate construction and 
transport. The complete pole wheel and shaft weighs 
260 tons, and this, with the weight of the turbine 
runners and the water-thrust, amounting in all to 








about 900 tons, is carried by a single bearing of the 





segmental type, mounted on cast-steel radial arms at 
the top of the machine. Each machine is provided 
with a main and auxiliary exciter, the former being 
rated at 370 kw., 460 volts, while the latter is a 10 kw. 
machine generating current at 120 volts to 240 volts. 
For cooling purposes, the machines are completely 
enclosed in sheet-steel casings through which the 
external air can be circulated without disturbing that 
in the power house. One of the casings is well shown 
in Fig. 7, on page 156, which also shows the governing 
equipment and the control board of one of the sets. 
These boards, it may be noted, were provided to enable 
each of the sets to supply a separate system inde- 
pendently of the power-house control room, if such an 
arrangement should be required in special circumstances. 
Normally, however, any of the sets, alone or in paralle! 
with other sets, can supply any of the outgoing high- 
tension lines. It may be mentioned here that very 
careful tests were carried out on the first of the units 
to be installed, and these showed its efficiency to exceed 
85 per cent. over a range of loads from 9,000 kw. to 
27,000 kw., while a maximum efficiency of 89-4 per 
cent. was obtained at a load of 19,420 kw. The 
designers are certainly to be congratulated on these 
excellent results. 

The sets are connected to the switch house on the 
northern bank of the river by 10,500-volt underground 
cables. The switch house, which is a three-storey 
building, is equipped with A.E.G. compressed-air 
switches of 300,000 kv.-a. rupturing capacity, the 
switches being operated by remote control from the 
control room. All switching at the machine voltage is 
carried out in the switch house, in which the house 
service gear and the control room, with its auxiliary 
installation, is also located. The high-tension switch- 
gear is, however, of the outdoor type and is supported 
on a framework built up of broad-flanged beams 
strengthened where required with gusset plates and 
ties. The frames were electrically welded, and the 
separate frames are stayed from one to another by 
wire ropes. All the steelwork was protected against 
corrosion by spray galvanising. 

Of the four main step-up transformers, one of which 
is illustrated in Fig. 8, on page 156, two were constructed 
by Messrs. Brown, Boveri and Company, and two by 
the Oerlikon Machine Works to the design of the first- 
mentioned firm. They are noteworthy, in that each 
has three secondary windings for 45,000 volts, 110,000 
volts, and 135,000 volts, respectively, and, in service, 
the whole output can be supplied at any one of these 
voltages or it may be divided in any proportion among 
the three. For this reason, the dimensions of the 
transformers are equivalent to those of a 65,000 kv.-a. 
transformer having a single secondary winding, 
although their rating is actually 35,000 kv.-a. The 
oil is cooled by thermo-syphon action, the oil circulating 
through fan-cooled radiators, visible on the right in 
Fig. 8; complete with oil, each transformer weighs 
200 tons. It may be of interest to mention, in con- 
nection with the transformers, that they are mounted 
on wheeled trolleys which run on rails. By this means 
they can be run into a building for repairs. In addition 
to the four main transformers, a regulating transformer, 
illustrated in Fig. 9, on page 156, is provided, and 
this can be connected between two paralleled 110,000- 
volt systems so that the voltage of the two systems 
can be regulated independently. It is provided with 
tappings and a switch for tap changing on load. 

The station is connected by eight high-tension 
transmission lines to various towns in Germany and 
Switzerland. Four of the lines are operated at 150 kv. 
and consist of three aluminium conductors each 200 
sq. mm. in area. These lines run to Bottmingen 
substation (31 km.), to Beznau power station (34 km.), 
and to Milhausen substation (65 km.), while the fourth 
is a spare. Two 110-kv. lines run to Laufenburg and 
Rheinfelden, respectively, the former, which is 56 km. 
in length, having three copper conductors, each 120 
sq. mm. in area, while the latter, which is 4-9 km. in 
length, has three conductors of 230 sq. mm. area, of 
an alloy known as Aldrey. The two remaining lines 
also run to Rheinfelden and are operated at 45 kv., 
the conductors being of copper, each 185 sq. mm. in 
area. The lines are owned jointly by the four concerns 
above mentioned, who each own one fourth part of the 
total energy generated, which would be of the order 
of 600,000,000 kw.-hours per annum. 


Evectriciry Suprry i Catourra.—A_ statement 
issued recently by the Calcutta Electric Supply Corpora- 
tion, Limited, Victoria House, Vernon-place, Bloomsbury- 
square, London, W.C.1, shows that 91,614,145 units were 
sold by the Corporation during the six months ending 
June 30 last, as compared with 85,272,692 units during 
the corresponding period of 1931. The domestic flat 
rate for current was reduced from 3 annas to 2} annas 
per unit, as from June 1, 1931. It is also interesting to 
note that the first supply of current was satisfactorily 
switched on through the tunnel under the River Hooghly, 
on June 19, 1932. It will be recalled that a brief descrip- 
tion of this work appeared on page 361 of ENGINEERING, 
vol. cxxxii, 1931. 
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ANNUALS AND REFERENCE BOOKS. | 


The Handy Hotel Guide.—Those who travel about 
the country, whether for business or pleasure, will 
find a great deal of useful information in The Handy 
(uide, the twenty-second edition of which has recently 
been published by the Hotel and General Advertising 
Company, Limited, Temple House, Tallis-street, 
London, E.C.4, at the price of 6d. As far as larger 
towns are concerned, it is not difficult to obtain parti- 
culars of hotels of the first and second class, but as 
regards more modest accommodation, local knowledge 
or personal recommendation is often the only sure | 
guide. The same is true of the smaller towns, and in 
an added degree, of the more rural districts. A book, 
which sets out such details as the class of hotels, the 
number of bedrooms, the type of meals served and 
the telephone number, is therefore not to be despised 
as a work of reference, though we notice with some 
surprise that no indications as to prices are given. 
The new edition also contains particulars of the public 
acrodromes and annual fixtures of interest in the 
various towns, together with descriptions of the spas 
and cathedrals, where these exist. Sketch maps of 
North Wales, the Lakes, Cornwall and Devon, the 
Highlands, the Peak District, Shakespeare‘s Country, 
Dublin District, and the Isle of Wight should prove of 
value to tourists, while indications as to the facilities 
for golf should also be welcomed by a very large class | 
of the community. It is stated that all the hotels 
mentioned have been visited by the publishers’ agents, 
and their standing verified from practical observation 
and experience. 

Lloyd's Register of Shipping.—The new volumes of 
Lloyd's Register of Shipping for the year 1932-33, 
which have recently been issued from the offices at 
71, Fenchurch-street, London, E.C.3, are likely to prove 
invaluable to those engaged in this great industry, 





since they contain complete particulars of all the sea- 
going merchant ships of the world of 100 tons and 
upwards, as well as of the steel and iron vessels trading 
the Great Lakes of North America and of other 
In all, about 32,500 


on | 
steamers, motorships, sailing vessels and barges are | 


vessels classed with the Society. 


dealt with. It is, perhaps, hardly necessary to state 
that the data given include : The signal letters assigned 
to all sea-going vessels; a list of shipbuilders and 


engineers in all countries; particulars of dry 
and wet docks, ports and harbours; the telegraphic 
and postal addresses of upwards of 20,000 firms con- 
shipping ; and motorships | 
irranged according to nationalities and gross tonnage ; 
the speed of all merchant vessels capable of 12 knots 
and vessels carrying oil in bulk. The 
number and tonnage of existing vessels recorded in| 
the existing edition are 15,494 and 43,347,008 tons, | 
respectively, practically all of which have been built | 
under the supervision of Lloyd’s surveyors. Of this | 
tonnage, 44-4 per cent. was registered in Great Britain | 
and Ireland, and 55-6 per cent. in other countries, mod 
indication in itself of the reliance universally placed | 
on the society's work. The actual world tonnage in | 
existence on June 30, 1932, was 69,734,310 tons, com- 
pared with 70,131,040 tons on the corresponding date 
in 1931. Of the former figure, 68,368,141 tons was 
accounted for by steamers and motorships, and only 
1,366,169 tons by sailing ships and barges. Actually, 
though the total steam tonnage has decreased by 
961,604 tons, the tonnage of motorships has increased by | 
606,944 tons. During the year, Norway, Danzig, Russia, | : 
Greece and Italy have increased their tonnage, while 
that of Great Britain, Holland, the United States 
and Germany has fallen, the decrease in the case of 
our country being 631,230 tons. It may also 
be added that while during the period from 1914 to | 
1923 the net increase in the world’s steam and motor | 
tonnage was 16,931,000 tons, in the corresponding 
period from 1923 to 1932 it did not exceed 6,033,000 
tons, an average yearly increase of only just over | 
1 per cent Moreover, while the increase in tonnage 
belonging to Great Britain and Ireland during the last 
IS vears only represents 3-5 per cent. of the tonnage 


marine 


nected with steamers 





and upwards ; 


own 


I 


owned in 1914, the aggregate increase of tonnage 
during the same period owned by other countries k 
represents more than 84 per cent. of the pre-war | 
igure The Register is issue! annually in July to| 
subscribers, the rate of subscription for marine insurance | / 
companies and public establishments being 12 guineas | 
per annum for a single copy and six guineas per annum | / 


for each additional copy. If the copies are periodically | 
posted with additions and corrections in type, the 


7 
su bese ription for each copy is 20 guineas per annum. 


For other subscribers the charge is 10 guineas per | 
annum for each copy kept posted throughout the | / 
year and six guineas for copies not so posted. Supple- 
mente containing the necessary corrections and 


additions are issued gratis at intervals, for the con-| ! 


venience of those not having their books posted. In 
this manner the information is maintained correct at 
all times, a feature which obviously enhances its 
utulitv. ; 


Zahnrider, No. 1. 


United States Bureau of Mines. 


United States Bureau of Labour Statistics. 
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PERSONAL. 


Messrs. McLeop ann McLeop, 329, High 
London, W.C.1, have come to an agreement with Messrs- 
Duval Trading Company, Limited, Sydney, New South 


Wales. British manufacturers in the engineering, 
| electrical, dry-battery, hardware, meter, motor-car, 
motor accessory, wireless, refrigeration, speedometer, 


and woodworking industries, who desire to gain a footing 
in Australia are invited to get into touch with Messrs. 
Duval, through Messrs. McLeod and McLeod. 

Mr. J. H. Beaumont Rostns, formerly sales manager 
to Messrs. British Aerotechnical Company, Limited, and 
Messrs. Aeroto, Limited, has been appointed publicity 
manager to Messrs. Davidson and Company, Limited, 
Sirocco Engineering Works, Belfast. 
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CONTRACT. 


Messrs. Tue D.P. Batrery Company, Limirep, 
Bakewell, Derbyshire, have in hand at the present time, 
the installation of four large batteries with a combined 
capacity of over 25,000 ampere hours ; each of the 
batteries is to be installed in duplicate, bringing the total 
capacity to over 50,000 ampere-hours. Other work 
in hand includes the renewal of two 250-volt D.P. central- 
station batteries and the installation of 40 batteries 
for one of the railway companies. Recent orders comprise 
two 5,000 ampere-hour batteries for an Irish telephone 
exchange, 625 cells—ranging in capacity from 10 ampere 
hours to nearly 2,000 ampere-hours—for a new wireless 
broadcasting station, and two 500 ampere-hour batteries 
for installation in the South of England for a railway 
company. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLesBroven, Wednesday. 

The Cleveland Iron Trade.—Holidays are interfering 
with business. There are next 
Cleveland pig, and home demand is on a very disappoint 
ing scale. This month, producers’ own consuming 
departments will be closed for the annual Race holidays, 
so that stocks are unlikely to decrease much, notwith 
standing greatly reduced outputs. At the works of the 
Skinningrove Iron and Steel Company four of the 
five blast-furnaces that have been making basic iron 
are being damped down for a fortnight for the purpos« 
of making a change in frequency in the electric grid 
This, for the time being, will reduce the number 


to no overseas sales of 


system. 

of blast-furnaces in operation here to eleven, of which 
six are producing foundry and forge iron. Makers’ 
fixed prices for home trade remain: No. 1 Cleveland, 


6ls.; No. 3 g.m.b., 58s. 6d.; No. 4 foundry, 57s. 6d. ; 
and No. 4 forge, 57s.; but customers are most unwilling 
to pay these rates, and are buying in small parcels only 
to meet early essential needs. 
Hematite.—Conditions in the East 
branch of trade are about as unsatisfactory as they well 


Coast hematite 


ean be. Stocks are fairly large but are not decreasing, 
notwithstanding recent further curtailment of make. 
Producers readily accept altogether unremunerativ: 


prices, and merchants in their anxiety to unload holdings 
underselling makers. Messrs. Gjers, Mills and 


are 
Company had intended re-opening their Ayresome 
Ironworks this week by re-kindling two hematit« 


furnaces after a lengthy period of inactivity, but with the 
demand for hematite extremely light and a further fall 
in values not unlikely, resumption of operations 
delayed. For ordinary East Coast brand 61s. 
full quotation, and No. 1 grade of hematite is offered 
at 61s. 6d. 


is a 


Foreign Ore.—There no activity in foreign ore. 


Nominally best rubio is 14s. 9d. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful and difficult to dispose of. Good average 
qualities have dropped to 15s. delivered to local users. 

Manufactured Iron and Steel.—Acute scarcity of orders 
for semi-finished and finished iron and steel causing 
considerable anxiety as contracts on hand are fast 
running out, and fear is felt that more plant will soon 
have to be laid idle. There is still a good deal of work 
to do in departments engaged on the manufacture of 
constructional steel, but in sections producing railway 


is 


18 


material, order books are light, and makers of ship- 
building requisites have very little work on hand. 
Among the principal market quotations are: Common 
iron bars, 91. 15s.; best bars, 101. 5s.; double best 
bars, 10/7. 15s.; treble best bars, I1l. 58.; packing 
(parallel), 8/.; packing (tapered), 10/.; steel billets 
(soft), 52. 10s.; steel billets (medium), 6/1. l2s. 6¢.; 
steel billets (hard), 7/. 2s. 6d.; iron and steel rivets, 
lll. 5s.; steel ship plates, 8/. 15s.; steel angles, 


81. 7s. 6d.; steel joists, 81. 15s.; heavy sections of steel 


rails, 8/. 10s. for parcels of 500 tons and over, and 9/. for 
fish plates. 12/7. 10s.; black (No. 


smaller lots ; sheets 


24 gauge), 7l. 15s. to 8l.; and galvanised corrugated 
sheets (No. 24 gauge), 97. 5s. 
Scrap.—Heavy steel scrap is in moderate request 


at 32s. 6d. to 35s., but other kinds of scrap are slow of 
sale and weak in price. Borings are 22s. 6d.; turnings, 
30s.; light cast-iron, 3ls.; heavy cast-iron, 35s.; and 
machinery metal, 36s. 

Imports of Iron and Steel.—July imports of iron and 
steel to Middlesbrough from foreign ports and coastwise 
reached only 5,940 tons, comprising 1,072 tons of pig- 
iron, 4,750 tons of crude sheet bars, billets, blooms and 
slabs, and 118 tons of plates, bars, angles, rails, sheets, 
and joists. For the previous month the unloadings 
totalled 11,325 tons, consisting of 504 tons of pig-iron, 
10,395 tons of crude sheet bars, &c., and 426 tons of 
plates, bars, angles, &c. 

Tees Iron and Steel Shipments.—Aggregate shipments 
of iron and steel from the Tees last month amounted to 





35,991 tons, or 7,001 tons less than in June. Last 
| month’s loadings consisted of 6,388 tons of pig-iron, 
1,932 tons of manufactured iron, and 27,671 tons of 
| steel. Scotland was, as usual, the largest buyer of 


| Portuguese East Africa, 


| street, 








pig-iron, accepting 2,101 tons, whilst Jamaica, with an 
import of 477 tons, was the chief purchaser of manu- 
factured iron. Among the principal receivers of steel 
were Russia, 6,492 tons, India, 2,243 tons; and 
1,163 tons. 


Oscar Faber, O.B.E., 
37, Duke-street, Oxford- 
House, Marsham- 


CHANGE or AppREss.——Dr. 
M.Inst.C.E., has removed from 
London, W.1l, to Romney 
street, Westminster, London, S.W.1. 
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NOTES FROM THE NORTH. 


GuLascow, Wednesday. 

Scottish Steel Trade.—-Although operations generally 
have been commenced again at the Scottish steel works, 
unfortunately the total accumulation of specifications 
is not very heavy, and is, in fact, not sufficient to cause 
any enthusiasm in the trade. Buyers cannot see very 
far ahead yet, and are most reluctant to commit them- 
selves very deeply. Their more immediate requirements 
only-are under consideration in the meantime, 
shipbuilders are not likely to enter the market until new 
contracts are secured. These are very scarce, as ship- 
owners are awaiting some marked improvement in world’s 
trade before considering the placing of orders for new 
vessels. In the black steel sheet trade there is still con- 
siderable business, but there are signs of a falling off in 
the demand, and the outlook is not bright. Tariffs are 
being blamed in some instances, and in this respect, 


Japan and the Irish Free State may be cited. Shipments | 


to the Far East have been quite a satisfactory feature 
in recent times, and southern Ireland has also been a 
good buyer, but now the position is somewhat obscure in 
these cases. On the other hand, both India and Canada 
continue to purchase considerable quantities: the ship- 
ments to Canada, particularly, have recently shown a 
decided increase. Prices are without change, and are as 
follows :—Boiler plates, 9/. per ton: ship plates, 8. 15s. 
per ton; sections, 8/. 7s. 6d. per ton; black steel 
sheets, } in., 71. 15s. per ton; and galvanised corrugated 
sheets (No. 24 gauge), 11/. per ton, all delivered at Glasgow 
stations. 

Malleable-Iron Trade——Now that the holiday period 
is over, work has been commenced again in the West 


yet occurred to make the prospects any brighter. Condi- 
tions will be fair for a while, but the accumulation of 
orders during the stoppage will not be sufficient to keep 
plant very actively employed for any length of time, 
and the general inquiry is not very heavy. The re-rollers | 
of steel bars report very similar conditions. The follow- 
ing are the current quotations :—Crown bars, 91. 15s. | 
per ton for home delivery, and 91. 5s. per ton for export ; | 
and re-rolled steel bars 6/. 10s. per ton for home delivery, 
and 6/. 7s. 6d. per ton for export. | 
Scottish Pig-Iron Trade—The Scottish pig-iron trade 
is not in a very healthy state at the present time, as the 
production is limited to three furnaces, and this, with the 
stocks on hand, is fully equal to all requirements. Home | 


of Scotland malleable-iron industry, but nothing ane FROM THE SOUTH-WEST. 





consumers continue to buy for their immediate require- 
ments only, which, owing to the state of general trade, | 
are very limited, and our overseas customers would 
almost seem to have ceased buying, in many instances, 

demands. The current | 
market prices are as follows :—Hematite, 68s. 6d. per | 
ton, delivered at the steel works; foundry iron No. 1, 
72s. per ton, and No. 3 69s. 6d. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments——The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, July 30, amounted to 349 tons. | 
Of that total, 345 tons went overseas and only 4 tons 
coastwise. During the corresponding week of last year 
the figures were 50 tons overseas and 153 tons coastwise, 
making a total shipment of 203 tons. 

Scottish Shipbuilding.—Hope is the only term which 
can be used in connection with the shipbuilding industry 
of Scotland at the present time, as there have been 
a number of inquiries recently. These include some 
eargo vessels and also some naval vessels. It is fully 
expected that a fair share of the Admiralty orders will 
eome to the Clyde and so ease unemployment, and 
there is the possibility that the contracts will be placed 
before very long. Orders reported during the past 
month were for one cargo steamer of 9,000 tons, with 
Messrs. Lithgows, Limited, Port Glasgow; a sludge 
steamer of 243 ft., by 38 ft., by 164 ft., with Messrs. 
Ferguson Brothers (Port Glasgow), Limited; and a 
tanker of 200 ft. with Messrs. The Blythswood Ship- 
building Company Limited, Scotstoun. In addition to 
these vessels, there have been orders for several small 
craft. ‘Lhe output during the month of July was again 
very poor, and included 3 vessels of 2,500 tons from 
Clyde yards, and 2 vessels of 1,429 tons from Forth 
yards, making a total output of 5 vessels of 3,929 tons. 
It is nine years since the Clyde tonnage for July was 
under that of the past month, and it is interesting to 
note that twenty-five years ago the Clyde figures for 
the month of July were 43 vessels of 66,849 tons, which 
up till that time created a record for the holiday month 
ot July. | 


so small have been their 


| 
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NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

General Survey.—Several branches of the North- 
Western iron and steel and heavy engineering industries, 
still suffering from the difficulty of exceptionally light 
order books, availed themselves of the opportunity of the 
holiday last week-end to close down their works for longer 
periods than is usual at August Bank Holiday, in the 
hope of work maturing in the interim. Meanwhile, both 
steel manufacturers and pig-iron producers complain 


of the poor state of trade and are not inclined to predict | 


any material improvement in the near future. Certain 
lighter engineering firms report a steady flow of work, 
but manufacturers of iron and steel forgings are receiving 
few inquiries, and boiler-makers and machine-tool 
manufacturers are finding conditions very difficult. 
Recent Orders.—Few orders of any magnitude hav 
been secured in the last week or two by constructional 
engineers, but Messrs. Edward Wood and Company, 
Limited, Ocean Ironworks, Trafford Park, Manchester, 
are in the happy position of having their works engaged 


e 


and | 


| of the Swansea employers and men to the area 


| coal, which is costing them 5s. per ton extra since the 


| plates and terneplates being increased from 4,107 tons 


| anthracitic, except for some 280,000,000 tons located in 





| on full time again, with a reduced number of men, and 
are hopeful of finding employment for additional men in 
the next few weeks, according to Mr. R. C. Irwin, in a 
statement made at the annual meeting of the firm. ‘‘ The 
big cloud on the horizon at the moment,’’ he commented, 
**is the cut-throat policy which seems to have been adopted 
in the engineering trade generally. Orders are being 
| accepted at a price which cannot possibly cover the cost. 
There is also the economy campaign of the Government. 
| The directors fear that if this standstill policy is adopted, 
as is threatened by municipal and local authorities, it | 
will have an adverse effect directly on our own trade, 
and indirectly on other trades.” This firm has recently 
completed the supply of steelwork for the new Broadway 
Theatre, at Eccles, near Manchester ; and Messrs. Thomas | 
Blackburn and Sons, Limited, Preston, are delivering 
steelwork for a large new kinema at Darlington. Textile- 
machinery manufacturers are, in the main, suffering from 
the present unrest in the cotton trade, but in isolated | 
instances firms are keeping steadily employed. Messrs. | 
Tweedales and Smalley (1920), Limited, Castleton, near | 
Manchester, who are outside the combine, 


| 
| 
} 
| 


| 


have several | 
| extensive orders on hand, the largest being for machinery 

and equipment for new mills at Ahmedabad, and are at 

present engaged practically on full-time working. At 

Oldham, Messrs. 8. Dodd and Sons, Limited, are equip- | 
ping with re-conditioned machinery a new spinning mill | 
of 10,000 spindles, at Sydney, Australia. Messrs. Henry | 
| Simon, Limited, Cheadle Heath, near Manchester, have | 
| just completed their contract for the supply of machinery | 
and equipment for a 1,000,000/. granary in South 

| America. 


CarpirF, Wednesday. 

The Coal Trade.—Holiday conditions prevailed in 
the Welsh coal trade during the past week. The miners 
were idle for half the week, but this did not interfere 
with the loading of ships, as stocks of practically all 
descriptions of coal were sufficient to meet the limited 
requirements of shippers. The trimmers and tippers at 
all the ports, except Swansea, were on holiday on Monday 
and Tuesday, but at Swansea were idle on Monday only 
and worked two continuous shifts of 6} hours each, in- 
cluding a half-an-hour meal time, on Tuesday. This 
latter arrangement was the result of a joint application 
rimming 
Board in view of the activity which is being experienced 
in the Welsh anthracite trade, and the desire of the 
exporters and the men to facilitate the despatch of 
steamers and prevent congestion at the port. Though 
business remains generally quiet, developments of an 
important character are anticipated. It is stated that 
Belgium intends to reduce further the quota for the 
importation of foreign coal, also that the Irish railways 
are endeavouring to cancel their contracts for Welsh 


import duties were imposed. Italy, it was also reported, 
is carrying out schemes for the further electrification 
of railways, which would result in less coal being used. 
The coal and coke traffic of the Welsh docks in the past 
week was at a very low level, the total of 394,745 tons 
comparing with 448,041 tons in the corresponding period 
of last year. Had it not been for good clearances at Port 
Talbot and Swansea, from which ports anthracite is 
cleared, the total for last week would have been much 
smaller. Shipments from Port Talbot, at 54,730 tons, were 
practically double those of the corresponding week of 
last year, and at Swansea, with 77,690 tons, showed an 
increase of 7,400 tons. At Newport the total of 64,470 
tons also marked an increase of nearly 2,000 tons, but 
at Cardiff, with 65,100 tons, was 43,000 tons lower, at 
Barry, with 106,290 tons, was 40,000 tons down, and at 
Penarth, with 26,465 tons, was 6,000 tons less. 


Iron and Steel.—Exports of iron and steel goods 
amounted to 16,974 tons in the past week, compared with 
9,858 tons in the preceding six days, shipments of tin- 


to 9,696 tons, and of galvanised sheets from 152 tons to 
3,432 tons. Blackplates and sheets were, however, 
reduced from 937 tons to 498 tons, and other iron and steel 
from 4,663 tons to 3,347 tons. Imports were raised from 
7,534 tons to 8,833 tons, arrivals of iron and steel being 
increased from 7,059 tons to 7,283 tons, and of scrap 
from 400 tons to 1,550 tons. Of last week’s imports, 
4,222 tons came from Belgium, and 3,780 tons from 
France. 


Coat ry Curna.—The unworked coal deposits in the 
province of Honan, China, are estimated to amount to 
1,914,000,000 tons, according to the Chinese Economic 
Bulletin. The coalfields are situated in the North- 
western mountains in the province named, and transport 
is a difficulty in exploitation. All the coal is said to be 


four areas. Coal has been reported fror two other areas, 
but the extent of the deposits is unknown. 

Surpwreck Sratistics.—Lloyd’s Register wreck 
returns for the quarter ended December 31, 1931, show 
that 85 ships of 100 gross tons and upwards, making to- 
gether 95,568 tons, were lost or condemned in consequence 
of casualty or stress of weather during the quarter. The 
steamers and motorships lost numbered 72, aggregating 
92,560 tons, and of these, 14, totalling 3,732 tons, were 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—The holiday stoppage has had the 
effect of infusing further weakness in the market for raw 
and semi-finished materials. The present restricted 
output is in excess of market roquirements, and, in some 
directions, the advisability of reducing output is being 
considered. There is a dearth of orders for both acid 
and basic materials. Though inquiries are fairly numerous 
they are mostly feelers issued to test the state of the 
market. Forward buying is at a discount, and the 
majority of orders are for small parcels. The view is 
expressed in some quarters that improvement will mature 
after the holiday. Steel-making alloys are in restricted 
demand while the scrap market is in such a lifeless 
condition that early revival seems out of the question. 
Sheffield manufacturers are not without hope of the future. 
Some firms are taking advantage of the quiet conditions 
to modernise plant. One firm has opened a new factory 
for the manufacture of hacksaw blades. The machinery, 
which is driven by electric power, is the last word in 
hacksaw making practice. Another firm has opened 
new plant on the outskirts of the city, and is melting 
crucible steel in a high-frequency electric furnace believed 
to be one of the biggest of its kind in the country. Patchy 
conditions prevail in the heavy machinery and engineering 
trades. Makers of railway rolling-stock requirements 
anxiously await revival, but judging by the state of the 
market it appears a long way off. The continued decline 
of trade with the Far East is having a detrimental effect 
on local firms. There is prospect of orders being received 
from Russia for a variety of steel products. Sheffield 
is doing a bigger business with the Soviet than is generally 
realised. This year Sheffield has benefited to the extent 
of 100,0001., and there is every reason to believe that that 
figure will shortly be augmented. Electrical apparatus 
is a progressive line. Considerable activity is being 
enjoyed by makers of high-grade aircraft steel, while the 
demand for stainless steel, rustless iron, and heat and 
acid-resisting rnaterials continues on a high level. Tool 
production is being put on an extended basis, and such a 
move appears to be justified by the steady flow of orders 
now being experienced. 

South Yorkshire Coal Trade.—The depression in the 
coal trade generally is still as acute as ever, and many 
collieries are bringing production into line with the re- 
stricted demand. Stocks at collieries are considerable, and 
unemployment amongst miners is extending. Industrial 
fuel is in very limited demand but an improvement is 
anticipated. Supplies of smalls to the textile industries 
shows contraction. Best hards are a good market, largely 
as a result of the increased call from railway companies. 
The house-coal market leaves much to be desired. Con- 
sumption is well below normal. Foundry and furnace 
cokes are only moderate both on home and export account. 
Quotations: Best branch hand picked, 25s. to 26s. ; 
Derbyshire best house, 20s. to 21s.; Derbyshire best 
brights, 17s. to 18s%.; screened house, lis. to 16s. ;. 
screened nuts, 15s. to 16s. ; Yorkshire hards, 16s. to 18s. ; 
Derbyshire hards, 16s. to 18s.; rough slacks, 8s. 6d. to 
9s. 6d.; nutty slacks, 7s. to 8s. 6d.; smalls, 4s. 6d. to 
5s. 6d, 








Factory ror Moror-TyrRe VALVES IN BIRMINGHAM. 
The City of Birmingham Information Bureau informs 
us that, following lengthy negotiations, Messrs. Dubied 
et Compagnie, 8.A., Neuchitel, Switzerland, is now 
proceeding with the erection of a large factory in Birming- 
ham for the manufacture of motor-tyre valves. The 
Company already has factories at Couvet, Switzerland ; 
Pontarlier, France, and Milan, Italy, and, in future, the 
British market will be served entirely from the Birming- 
ham factory. We understand that the construction of 
the factory is now well advanced, and that production is 
expected to commence at an early date, when work 
will be found for about 300 persons. 


New Rowie-Stock ror THe “ Firymva ScorsMaN.”’ 
—New rolling-stock is being used on the Flying Scotsman 
exp:ess, which since Monday, July 18, has been per- 
forming the journey between London (King’s Cross) 
and Edinburgh (Waverley) non-stop in each direction 
in 74 hours, a record both in point of distance and time. 
In the first-class compartments of these carriages the seat 
cushions are fitted with Vi-springs, and improvements in 
the lighting and ventilation have been made. The walls 
are panelled with Stipplex Rexine, instead of wood, the 
colour of which harmonises with that of the upholstery. 
The ceilings are covered with the same material, of a 
light fawn colour. Centre armrests have been intro- 
duced between the seats and have been made wide 
enough to accommodate a tray, books and other small 
articles. As there are no side doors it has been possible 
to increase the width of the windows, over which a 
louvre ventilator has been placed. In the third-class 
compartments accommodation is provided for only six 

sengers, instead of the usual eight, and their width 

as been increased to 6 ft. 6 in. The decoration and 
other arrangements follow the same lines as those already 
mentioned. Hot water will be provided during the 
summer months from electric heaters, which will obtain 
their current from the train-lighting dynamos. Hot or 
cold air will be supplied from special conditioning appa- 
ratus. The gear of the bogies incorporates modified 
bolster and side bearing springs, so that the running is 





owned in this country. The largest ship to be lost was the 


| Japanese cargo steamer Yonan Maru, which reported 


as being in distress in the Pacific on October 17, 1931, 
and has not been heard of since. In addition, 74 ships, 
making together 253,522 tons, were broken up or con- 
demned for various reasons. Thirty-eight of these, 
all of which were steamers or motorships, and had 
a gross tonnage of 149,668, flew the British flag. 





extraordinarily steady. The vehicles, which in other 
' respects conform to the standard construction of the 
London and North-Eastern Railway, have been designed 
| by Mr. H. N. Gresley, chief mechanical engineer. The 
Junior Scotsman, which leaves King’s Cross at 10.5 a.m., 
now reaches Edinburgh at 5.55 p.m., thus performing 
the journey of 393 miles in 7 hr. 50 min. with four inter- 
mediate stops. 
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Fie. 8. ONE OF THE 


ENGINEERING TRAINING AND 
EDUCATION. 


The Institution of Heating and Ventilating Engineers. 

Established in 1897, the object of the Institution of 
Heating and Ventilating Engineers is to promote and 
advance the science of heating and ventilation and 
kindred subjects. Examinations for admission as 
graduates and associate members of the Institution 
are held at suitable centres in January, May, and 
September every year. Intending candidates should 
apply for application forms for membership, and 
further particulars regarding the examinations, to the 
secretary of the Institution, 12, Russell-square, London, 
Ww.c.l \ssociate-member and graduate sections are 
in existence in London and in Manchester and are 
being formed elsewhere, that members in these 
grades may have the advantage of frequent meetings. 
The autumn session 
organised by the Royal Sanitary 


ao 


Royal Sanitary Institute Courses. 
of training courses, 


Institute, in connection with examinations for sanitary 
inspectors, 


inspectors of meat and other foods and 





Main Step-Up 


| smoke inspectors, and also for the associateship of the | 


TRANSFORMER. 


TRANSFORMERS. Fic. 9. REGULATING 


needs of students whose ordinary occupation takes up 
Institute, are to commence on Monday, September 19. | the greater portion of their time. The fifty-first session 
A syllabus, giving full particulars of the courses and | of the college commences on Tuesday, September 20. 
yt mere A has been published by the Institute, | Copies of the prospectus may be obtained on applica- 
and copies are obtainable from the secretary, 90, | tion to the Principal. 
Buckingham Palace-road, London, 8.W.1. | Treforest School of Mines.—The calendar for the 
Technical College, Bradford.—A prospectus of the | 1932-33 session of the South Wales and Monmouthshire 
diploma and special day courses, to be held at the | School of Mines, Treforest, Glamorgan, has recently 
Technical College, Bradford, during the forthcoming | | come to hand. The School provides full time diploma 
1932-33 session, has been issued by the Bradford | courses in mining, colliery and chemical engineering, 
Education Committee. The courses, regarding which | and surveying and prospecting ; part-time day courses 
detailed particulars are given, include full-time diploma | for mine managers, surveyors, mechanics, electricians 
courses in the departments of textile industries,|and chemical assistants; and evening courses in 
chemistry, dyeing, civil, mechanical and electrical | mining, mechanical, electrical and motor engineering, 
engineering, physics, and also biology. These courses | building, foundry work, workshop practice and other 
meet the requirements of candidates for University of | subjects. The calendar contains full particulars of 
London degree examinations. Special day courses are | the courses provided, the fees payable, and the prizes 
also provided in all departments. The engineering| and scholarships obtainable. Mention is also made 
courses in this section are designed to prepare candi- | of the ‘‘ sandwich ” system of training, which comprises 
dates for the various examinations of the Institutions | alternate six months at the School and at a works. 
of Civil and Mechanical Engineers. Part-time day | The 1932-33 session begins on September 19. =— 
courses are arranged, as far as possible, to meet the | of the Calendar are obtainable from the Principa 
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LUBRICATION. 


A DISTINCTLY curious theory finds expression in 
a paper on “ The Mechanism of Lubrication,” which 
was read at an informal meeting at New York in 
June last of the Lubrication Engineering Com- 
mittee. This committee is one appointed by the 
American Society of Mechanical Engineers, and the 
authors of the paper in question were Mr. W. F. 
Parish and Mr. Leon Cammen. We quote as follows 
from the authors’ summary :— 

“ Briefly, according to this theory a layer of oil 
is formed on the surface of the metal, the thickness 
and strength characteristics of this layer being 


the character of the metal. This layer, in turn, 
pumps up, under an enormous pressure, oil into 
the crevices of the metal. (This is in accord with 
the most modern conceptions of the phenomena of 
adsorption.) In the course of contact with the 
bearing surfaces on the journal and the brasses (the 
same especially applies to ball and roller bearings 
as well as Kingsbury bearings) the free film plays 
no part as a means of separating the surfaces of the 
metal. This is done by the newly discovered power- 
ful adhering layers of lubricant, and when, in the 
course of operation of the bearing, these are wiped 
off, they are immediately restored by the oil ejected 
under enormous pressure from the crevices in and 
under the metal surfaces.” 

It is difficult to understand how papers containing 
such misconceptions of mechanical and physical 
laws reach the stage of submission to the leading 
technical societies. Such things do happen, how- 
ever, and a number of instances could be quoted. 
As a matter of fact, oil is not pumped into the pores 
or crevices of a journal by molecular forces. Indeed, 
it may be questioned as a side issue, whether, in a 
polished surface pores can exist, since according 
to Beilby such a surface consists of an amorphous 
layer analogous to a liquid, all signs of the crystal 


however, is that whilst there is no doubt but that 
the attraction of the molecules of the metal to the 
molecules of the oil may produce a pressure, this 
pressure being due to, and completely balanced by, 
the attractions in question, is as incapable of 
lifting a journal as the pressure between a ton- 
weight and its support is of lifting the weight. 
Elsewhere the authors seem to be under the impres- 
sion that the forces due to an electrified surface are 
inversely proportional to the square of the distance 
from the surface. 

It will be noted that the authors refer to newly 
discovered powerfully adhering layers of lubricant. 
In point of fact, the importance and intensity of 
this adherence was strongly insisted on by Mr. Deeley 
many years ago, whilst, curiously enough, the appa- 
ratus used in the authors’ experiments was not 
capable of developing high stresses in the oil film. 
They used a 10-in. journal which could be rotated 
at speeds which reached 18,000 r.p.m. At the latter 
speed the centrifugal force developed on a mass at 
the surface would be about 46,000 times the weight. 
This seems a large figure, but a film of oil ,,\5, in. 
thick weighs only about 3-5 x 10~-° lb. per square 
inch, and the radial stress exerted on such a 
film by the centrifugal force would amount to only 
about 1-61b. per square inch, which is quite insigni- 
ficant compared with the intensity of the molecular 
forces. The surface tension, for instance, is equiva- 
lent to a stress of some thousands of pounds per 
square inch, and the adhesion of the oil to the metal 
probably represents a stress of the same order of 
magnitude. It is not surprising, therefore, that it 
is impossible to wipe an oiled surface clean. Mr. 
Deeley, it will be remembered, found it necessary to 
clean the plate of his oil tester by grinding it under 
water. 

As matters stand, the only intelligible theory of 
lubrication yet advanced is that of Osborne Rey- 
nolds. This was formulated in 1886, and nothing 
of fundamental importance has been contributed 
to it since. Certain minor slips in his analysis 
have been detected and corrected, whilst Sommer- 
feld effected great improvements in the mathematical 
methods employed. Michell, again, showed how 
end leakage might be taken into account, and 
proved the accuracy of his discussion by the 
invention of his thrust bearing. During recent years 
much has been written on the subject in every 
civilised country, but the new work has consisted 
generally of fairly obvious developments, often 
involving much heavy and tedious arithmetic, 
but nothing essentially new. Dr. von Freudenreich 
was, we believe, the first to include in his calculations 
the effect of the rise of temperature as the oil passes 
from the leading to the trailing edge of a brass, 
and other workers have since extended his results. 
The general character of the temperature effect was, 
however, already known, and provided an explana- 
tion of the fairly successful use of centrally pivoted 
blocks. As the viscosity diminishes with rise of 
temperature, there is a reduction of pressure near 
the trailing edge of the brass, and the centre of 
pressure is shifted accordingly nearer the centre 
of figure than would otherwise be the case. Con- 
firming this view, Mr. Stone, of Melbourne, showed 
that a centrally pivoted Michell block would 
not work when air was the lubricant, since the 
viscosity of gases increases as the temperature 
rises, and the effect is then to shift the centre of 
pressure farther away from the centre of figure. 
Osborne Reynolds’s theory has been strikingly 
confirmed by experiment, though this confirmation 
has in general been qualitative rather than quanti- 
tative in character. It is, in short, practically 
impossible to ensure that the actual conditions in a 
test coincide with those assumed in any arithmetical 
treatment of the problem. Exceedingly minute 
differences in two apparently identical bearings may 
be responsible for widely different results. This 
was somewhat disconcertingly demonstrated when 
the application for an extension of the Michell 
patent came before the courts. The applicants 
had arranged for an experiment in which a centrally 
pivoted block was compared with another which 
was supported eccentrically in accordance with the 
Michell patent. In repeated tests made before the 
trial the centrally pivoted block soon seized, but 





boundaries being obliterated. The main point, 





when the test was made before the judge it refused 
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to seize, though it did get very hot. The difference 
in behaviour was undoubtedly due to some minute 
change made at the leading edge of the block, when 
it was overhauled just prior to the demonstration. 
Osborne Reynolds believed that his theory was 
also applicable to the case of greasy lubrication, and 
gave a more or less rational explanation of the 
fact that then the friction experienced was nearly 
independent of both load and speed. This theory 
is, we believe, the only one yet advanced which 
provides a mental picture of the mechanism at 
work in such cases. There has, of course, been of 
late years frequent mention of boundary lubrica- 
tion, but it is difficult to find an authoritative 
statement of what is implied by the term. At times 
it would seem that special lubricating powers are 
attributed to a mono-molecular film of lubricant, 
whilst in other cases the term seems to be used 
merely as a synonym for what used to be known as 
greasy lubrication. That a mono-molecular layer 
can act as a true lubricant is exceedingly difficult to 
If two surfaces are in contact and relative 
With efficient 


believe. 
motion occurs, something must give. 
lubrication it is the lubricant that gives, and in 
doing so protects the surface from scoring. If 
scoring occurs there has been no effective lubrication, 
though there may have been a reduction of static 
triction. Static tests are not tests of lubrication, 
though they may demonstrate valuable properties 
inalubricant. Lubrication is a kinetic phenomenon. 
If a deposit of, say, copper were made on a steel 
surface the angle of repose of a slider would probably 
be altered. If this alteration were a decrease, it 
would not be legitimate to regard the copper film 
as a lubricant. It is equally improper to regard 
a mono-molecular film of oil as a lubricant, even 
it if does reduce the angle of repose of a slider. 
The function of a lubricant is to prevent scoring, 
and this, a mono-molecular film is unable to do. 
There are, however, some very curious anomalies 
which still await explanation. Johansson gauges 
can be wrung together and handled as a single unit. 
This is due to the presence of a very thin film of oil 
between the opposing surfaces. In this case the 
layer has certainly not reduced the friction, yet the 
fact that the gauges can be separated without 
being scored shows that the thin film does act as 
a lubricant. With perfectly clean surfaces there 
would be no adhesion, but scoring would be apt 
to occur on separating the gauges. In an experi- 
ment by the late Lord Rayleigh a glass tripod slid 
easily over a very slight contaminated surface, but 
if the layer of lubricant was thick the resistance to 
sliding was greatly increased. No statisfactory 
explanation of this anomaly has yet been advanced, 


CIVIL AVIATION 

In times of general economic 
consequent falling returns in revenue from almost 
every form of commerce, industry and transport, it 
is difficult to assess, from statistical statements, the 
real progress that is being made in certain types of 
activity. Civil aviation may be cited as an example. 
The figures relating to the number of aeroplanes 
in service, the mileage covered, the number of 
passengers carried, and the weight of goods trans- 
ported, interesting as they undoubtedly are, may 
not afford any true index to the advances that are 
being made. The real state of affairs is more clearly 
indicated by the facts that new airway routes are 
being established, and that new records are being 
created every year, in long-distance flights and in 
the attainment of high speed. Even these do not 
exhaust the evidence of progress. There are many 
others, such as the extension of the application 
of the methods of aerial surveying, the provision of 
additional landing resources, by national, municipal, 
and private enterprise, as well as the institution 
of greater training facilities, the formation of light 
aeroplane clubs, as well as the improvement of the 
design and the reduction of the production costs 
of thoroughly reliable standard machines. Canada 
affords an example, where, from statistics, it might, 
perhaps, be thought that there was no expansion of 
air activities in 1931. The development of airways 


IN CANADA. 


depression, and 


in the great Dominion is not in so advanced a stage 
as is the case in Europe and the United States of 
America. 


Yet, 19 regular air mail services were in 





operation last year, under Post Office contracts. | 
Owing to drastic reduction of the air service 
estimates in 1931, certain routes were modified to 
permit of others being eliminated, with the result 
that there was a diminution in the total weight of 
mail carried. Yet much is being done in Canada, 
in the development of aviation, that augurs well | 
for its future, and for the earlier utilisation of the | 
great natural resources of the Dominion, than could | 
otherwise have been the case. 

A very valuable contribution to this is due to the 
use of the aeroplane for photographic survey, and 
for the transport of engineers, prospectors, equip- 
ment, and supplies to places selected for investiga- 
tion from the air. Extensive experiments, made 
from 1922 to 1925, by the Topographic Surveys 
Section of the Department of the Interior, in co- 
operation with the Air Service of the Department of 
National Defence, in various parts of Canada, | 
resulted in the rapid development of methods for | 
the practical application of air photography to the 
mapping out of forest-covered, or mineral-bearing, | 
areas. The work also made possible both the re- | 
vision of old maps and the supply of photographs 
for forestry, geological, water power and other 
investigations connected with natural resources. 
Since then, all such matters have been concentrated 
under a single control, and the extent of the opera- 
tions is well shown by statistics and maps, in a 
recent publication of the Department of National 
Defence, entitled “ Report on Civil Aviation and 
Civil Government Air Operations for the Year 
1931.” This shows that 11 photographic detach- 
ments are now on service, each of which is equipped | 
with two machines. The flying time in the year 
1931 was 4,820 hours. Both vertical and oblique | 
photographic methods are used. The latter, for 
the present state of which much credit must be 
given to the officers of the Canadian Directorate of 
Civil Government Air Operations, is very extensively | 
used. It affords the means of covering large 
areas in a short time. In unexplored country it 
has the advantage over vertical photography, that 
the area each exposure covers is so large that 
irregularities in the flving do not result in gaps, 
necessitating re-flights. Particularly is it useful in 
forest lands and lake country, where there are no 
pronounced differences of level and the maze of 
waterways, lakes, and rivers is so intricate, and so | 
involved, as, practically speaking, to 
mapping by ground methods of anything but the 
main routes. The exposures are made with the 
camera at such an angle that the line of the horizon | 
appears in the upper part of the photograph, 
preferably about } in. from the margin. The actual 
position of this horizon line defines the tilt of the 
camera. In plotting, the photograph is treated 
a perspective ; glass or celluloid plates, with | 
standard perspective lines, and suited for use with 
the particular tilt and altitude, are placed over 
the print for the purpose. Before the advent of 
aerial photography, the ground methods employed 
were such that only 7 miles or 8 miles could be 
traversed each day during the season, or about 
800 miles in all each year. In contrast with this, an 
aircraft, travelling at a ground speed of 70 m.p.h., 
can, in three hours, photograph obliquely an area 
of 1,680 sq. miles, of which the average width of 
the strip is 8 miles. 


preclude | 


as 


Intimately associated with aerial photographic 
surveying is the practical application to mining 
exploration. Three large companies in Canada 
now transport their prospectors, and supplies, by 
means of aeroplanes. The magnitude of their 
operations may be judged by the work of one of 
them in 1931. Working by air, men and equipment 
were taken from Bornite Lake, in the Northwest 
Territory, to the Great Bear Lake area, where a 
discovery of radium and silver ore was made. Not 
merely was the final stage from the base made by 
aeroplane, but the stores and personnel were gathered 
there by the same means. This single concern, in 
the year, showed returns in passenger mileage of 
68,407, and ton-mileage of 1,574,878. Another 
concern kept seven prospecting parties in the 
field working on the surface development of gold 


prospects, in which the company is interested. 
The area patrolled in connection with forestry 
work, by the Directorate of Civil Government 





| miles. 


| there, which will be conveyed by air to Pembina, 
|near the United States frontier, and thence by 


| factory means of performing the work. 


|little in the way of detailed explanation. 


| Europe. 


| the 
| Atlantic Ocean, and a considerable factor in the 


| services are subject to extra charge for air carrying. 


| canal in India. 


Air Operations, is no less than 1,600,000 acres, 
and the areas photographed amount to 76,000 sq. 


Co-operation between the United States and the 
Canadian postal authorities, in effect for nearly a 
century, has been extended to the air mail services. 
This happy arrangement enables Canadians to send 
correspondence to any part of the United States 
by air mail, without any extra charge, and in the 
same way the air stamp of the United States service 
is recognised in Canada. Thus Canada is linked up 
with the great airways system of the whole American 
continent. In fact, a correspondent in Aklavik, 
the most northerly airport on the Dominion system, 
and situated on the Arctic coast, can post a letter 


American air mail routes to Mexico City, Central 
America, the islands in the Carribean Sea and to 
any country in South America, as far as Buenos 
Aires, or Valparaiso. Nineteen million letters were 
varried by air-mail in Canada in 1931. The services 
naturally fall into two classes :—Those serving 
very remote communities and also used to hasten 
overseas mail, and the inter-city connections. 
Canada has many examples of the former. The 
alternative methods of conveying the mails are 
so inefficient that the air service is the only satis- 
In most 
cases its cost is no greater than the older methods 
of using canoes, dog teams, &c., while the service 
is much more rapid, and more frequent. In such 
cases no surcharge is made. The advantages of 
air-mail carrying are so manifest that they need 
The 
people on the Magdalen islands, prior to the intro- 
duetion of a weekly air service in the winter, were 
completely cut off from the mainland for five months 
in the year. The scattered communities in the 
Mackenzie basin, and on the north shore of the Gulf 
of St. Lawrence, have also been given this great 
boon, as an immense improvement over the old 
dog-team service, which ran twice each winter. 
As a means of hastening overseas mails, the Montreal 
service to Rimouski, at the mouth of the St. Law- 
rence, was instituted. This is part of the general 
plan for improving the facilities for travel and 
communication by the St. Lawrence route to 
Further extensions are contemplated, 
which, if successful, may make the Canadian route 
fastest means of communication across the 
development of trade and commerce. Inter-city 
They compete directly with the efficient railway 
mail service, and with other means of communication 
such as the long-distance telephone and telegraph. 
If distance is measured by the time it takes to 
traverse it, the successful establishment of a trans- 
Canada airway would immediately reduce by two- 
thirds the distance between the scattered provinces. 
Experiences, based upon the present partial and 
incomplete airways, show that in a short time they 
should be self-supporting, and that the completion 
of the trans-Canada airway would soon prove 
valuable from every standpoint, and economical. 








THE LATE SIR WILLIAM WILLCOCKS. 


In the death of Sir William Willcocks, on Thurs- 
day of last week, one of the most remarkable figures 
of British engineering has passed away. We had 
prepared to write instead of “ British engineering,” 
the words “the British Occupation of Egypt ”’; 
but while Willcocks’ great achievements will for 
ever be associated with that country, his work and 
influence made history in much wider fields, to the 


renown of the great profession to which he belonged. : 
That he was a visionary was undoubtedly true, but i 





his visions were based on a vast amount of study ; 
and observation, conducted with a tireless energy 
which not infrequently resulted in him far out- 
stripping others in his zeal. 

Though not discovered among the bulrushes, Will- 
cocks was ushered into the world in circumstances 
peculiarly appropriate to his after life, for he was 
born, in 1852, in a tent on the bank of an irrigation ’ 
After the providential escape of the 
whole family at the time of the Mutiny, William, 
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| ; : att 
on attaining sufficient age, went to the Mussoorie/ were subsequently built and remain lasting|and planned a scheme on a large scale, which 
School, where he ultimately became head boy. He} memorials to the inauguration of the new era.| however, it was not possible to take up more 
passed on to the Thomason Civil Engineering Later came the proposal by Willcocks himself to | than in part. 


College, Roorkhee, where his brilliant work put him | raise the height of the dam. A considerable con- 
at the top of his year. As a result, he was posted 


Willcocks’ name will be associated mainly with 
troversy arose over this proposal, which subsequently | Egypt and Mesopotamia, for though in the latter 


to the Irrigation Branch of the Public Works| materialised, but on lines suggested by Sir Benjamin | only one engineering work of note stands to his 
Department of the United Provinces. This was in| Baker and not those propounded by Willcocks. /memory, his study of the problem of the Tigris 
1872, and he remained in this service for eleven | At the present moment, the dam is being heightened | and Euphrates was in itself a monument to the 
years, during which time he was engaged on a variety | and strengthened for the second time. |immense labour which he devoted to this subject, 
of works, including drainage projects connected with In 1895, Willcocks was appointed by Lord Cromer | which appealed to him on the grand scale. His 
the Ganges and Lower Ganges Canals, important | to be Director-General of §Land Tax Adjustment, | work, The Irrigation of Mesopotamia, presents to 
protective works necessitated by the great landslip' for which his knowledge of the value of irrigation | the reader a great project for bringing prosperity 


of 1880 at Naini Tal, 

while he also acted as 

resident engineer for 
part of the time during 
the construction of the 

Paricha weir on the 

Betwa Canal headworks. 

When Sir Colin Scott- 

Moncrieff was called by 

Sir Evelyn Baring to 

Egypt, to take charge 

of the reorganisation of 

the irrigation service of 
that country, his first 
task was to get together 
a nucleus of engineers 
capable of envisaging 
and planning a construc- 
tive programme of re- 
forms intended to be the 
main foundation for the 
rebuilding of the Egyp- 
tian nation. This story 
has so often been written 
that we need not dwell 
at length upon it here. 
It is common knowledge 
how this little band, 
with funds cut down to 
the very minimum, but 
actuated by the high 
purpose and ideals which 
have done so much to 
make us leaders of the 
world, successfully con- 
tended with endless ob- 
stacles and difficulties, 
and finally put Egypt, 
under the wise guidance 
of Lord Cromer, into the 
condition of prosperity 
she has now enjoyed for 
many years. Col. Scott- 
Moncrieff, himself an old 

Indian irrigation man, 
naturally looked to that 

training ground for the 
men he wanted. He 

gathered round him 

Willcocks, Garstin, Ross, 

Hanbury Brown, Foster, 

Western and Reid, Will- 

cocks being one of the 

first to join him; and 

thus, in 1883, commenced 

the long connection with 

that country which ter- 

minated only with his 

death last week. When 

he left India at the age 

of 31 for Egypt, he had actually not previously 
been out of the country. 

One of the first reforms of Scott-Moncrieff in 
Egypt was the abolition of the corvée system. This 
alone was a great accomplishment. The change was 
proposed by Willcocks and the reform carried 
through in the face of ridicule and opposition, as 
the result of trials made by him on the delta system 
of canals. After the rehabilitation of the Calioub 
barrage, on the feasibility of which Willcocks was 
the first to report, the work itself being carried out 
a little later by Lieutenant-Colonel J. H. Western, 
the two engineering works of prime importance 


which led to the recovery of Egypt were the Assouan 


dam and the Assiout barrage. These were first put 
forward by Willcocks, then Director General of 


Reservoirs, in 1894, and, as_ is well known. both | 








again to that cradle of 
civilisation. With the 
Bible and volumes of 
classical authors in his 
hand, Willcocks covered 
the whole of the country, 
locating historic sites 
and identifying ancient 
canals. Having decided 
from most careful ex- 
amination on the spot, 
upon the general prin- 
ciples underlying the 
ancient systems, he set 
himself to the task of 
planning for their resus- 
citation in accordance 
with modern require- 
ments. Anyone who has 
read his book, or was 
fortunate enough to 
listen to his lectures on 
the subject before the 
Royal Geographical So- 
ciety, could hardly have 
remained unaffected by 
his enthusiasm, while to 
those who had, as some 
fortunately did, later, 
the opportunity of study- 
ing his proposals in the 
country itself, Willcocks’ 
fire unfailingly commu- 
nicated itself. Here was 
a great country, practi- 
cally barren, and the 
proposal was to bring it 
again under cultivation 
at a cost of something 
like 26,000,0001. British 
engineers had put Egypt 
on her feet for a com- 
parable sum, and to 
individuals of the race 
which has done so much 
to people the waste 
places of the earth the 
appeal was, without 
doubt, attractive.  Cir- 
cumstances were, how- 
ever, not so propitious. 
Willcocks’ report was 
ee tate te , , - made to the Turkish 
THE LATE Sin WILLIAM WILLCOCKS. Government, who put 
in hand a single work of 
importance, the Hindieh 
barrage, and even so 
were so parsimonious 
that this small fraction 
of the scheme could not 
was of great service. The readjustment was | be satisfactorily completed. Though not destroyed 
worked out on an equitable system, which brought | during the war, it was partially out of use until 
immense relief to the small fellaheen holders, and | further work was carried out during the Occupation. 
was carried through in two years, after which | Since the war, conditions have been wholly adverse 
Willcocks left the Government service to become | to Willcocks’ project. Costs have greatly increased 
manager of the Cairo waterworks. While holding | and the temporary nature of the Mandate was 
this position he prepared a drainage project for | sufficient to discourage completely any proposals 
the city. In 1899, he was appointed, by Sir Ernest | involving the sinking of great capital sums. The 
Cassel, managing director of the Daira Sanieh | population question has also presented difficulties, 
Company, in which capacity he put through sales | so that there is small chance now of Mesopotamia 
of land and sugar factories to the value of 11,000,000I. | becoming again the granary which Willcocks 
In 1902 he visited the Soudan and Upper Nile | pictured. 
regions for the first time, and repeated the journey In Egypt, as is well-known, there exists in the 
in 1908, 1912 and 1918, in connection with irrigation | Wadi-Ryan a depression, the ancient Lake Moeris, 
proposals. While with the Daira Sanieh, he was | which once was used as an escape and reservoir for 


Photo by Elliott and Fry. 


|invited to South Africa to report on irrigation pro-|the Nile flood. The site has attracted consider- 


jects for the Cape, Orange Free State and Transvaal, | able notice in connection with modern schemes 
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Cope-Whitehouse revived it,and Colonel Western and 
Willcocks were also engaged at one time on a study 
of it. Other matters were given preference, how- 
ever, and the ancient use of the depression has not 
been resorted to again. In Mesopotamia, Willcocks, 
with his knowledge of Egypt and local history, 
sought for a similar means of reducing the danger of 
floods, and found it on the Euphrates in what he 
termed the Habbaniah escape, a low-lying tract of 
500 sq. miles, into which he proposed at high floods 
to divert the flow of the river, for release as the 
levels fell. The great scale of the scheme of which 
this formed a main feature will be obvious. Will- 
cocks, in fact, had in mind the reconditioning, not 
of a tract, but of a country, and it is to be regretted 
that so little of the scheme has materialised through 
the difficulties of the last 20 years. It may be stated 
that the Mesopotamian Expeditionary Force was 
largely dependent upon the maps and information 
of the country which Sir William had made avail- 
able, and which proved of immense service in con- 
ducting the campaign and dealing with the country 
after active operations. Indeed, his personal 
services were asked for, but the request was not 
acceded to by the War Office. 

From the irrigation point of view he was one of 
the first to lay stress upon the dangers of water- 
logging, and on the importance of drainage, as well 
as supplies. Probably, his early experience on the 
Ganges Canals impressed this upon him. The vital 
necessity of adequate drainage has since become 
evident in many areas, especially in Egypt, where 
this aspect of the subject has absorbed a great deal 
of attention and money, since the water available 
has been so increased. In 1926, Willcocks was in- 
vited to Bengal to report on the ancient irrigation 
systems. He condemned the general plan of the 
modern works and considered the ancient system 
to be based on superior principles. He propounded 
a general scheme of rehabilitation, which he, more- 
over, was convinced would lead to much healthier 
conditions in the delta region. In fact, he considered 
that the conversion would largely rid the country 
of malaria, and by providing better irrigation and 
a healthier people, could add to its prosperity to 
an untold degree. 

From what has been said, it will be gathered 
that Sir William Willcocks was quite exceptional 
as a man and engineer. He was unconventional to 
a degree, had an immense capacity for work, and 
formed very strong convictions. He was forceful 
in argument, but at times, as events proved, allowed 
himself to be carried to the length of indiscretion, 
and his relations with his fellows in the profession 
were chequered in consequence. None will deny, 
however, that the causes which he so strenuously 
supported were, to him, based upon conscientious 
conviction, for he was a man who chose his own line 
only after very careful thought. He was a great 
linguist, and both in Egypt and Mesopotamia gained 
most of his intimate knowledge from close contact 
with the natives. He was a deep student of the 
Scriptures, and was indefatigable in substantiating 
Bible history on the actual spots, his deductions 
often being of a very original nature, propounded 
quaintly, perhaps, in a lecture or some other form 
of communication in a manner quite his own. 





His| in 1902. 


his choice was Cairo, where he was a well-known 
and active figure, and it appears from reports, that, 
after an energetic life, in the course of which he was 
exposed to all sorts of risks, in the end he succumbed 
in his own home to dysentery. 


THE LATE SIR JAMES WILLIAMSON. 


Sm James WILLIAMSON, who died in London, 
on Saturday, July 30, at the advanced age of 93, 
had had a distinguished career in the Admiralty 
service, and held the position of Director of Dock- 
yards at a time when an extensive programme of 
naval construction and repair was being carried out. 
The progress of this work was greatly facilitated by 
his initiative and by the tact and firmness which he 
exercised in his dealings both with those engaged 
in his Department and with those employed by 
outside firms. 

James Williamson was born in Edinburgh on 
January 28, 1839, and was educated at the Esplanade 
House Academy and at Portsmouth Grammar 
School. He entered the Naval Dockyard in the 
latter town as a shipwright apprentice in 1853, 
and made such excellent progress that had the 
Higher School of Mathematics been continued it 
is probable he would have been selected to attend 
one of its courses. This school was, however, closed 
in the year in which he began his apprenticeship, 
and as the Kensington School of Naval Architecture 
was not established until twelve years later, William- 
son missed an opportunity of benefitting from a 
higher course of studies. In 1863, he received an 
appointment at the Admiralty and was for a time a 
member of the overseeing staff of the Minotaur, 
which was then being built at Blackwall. Seeing 
little prospect of promotion in the Government 
service, however, against the advice of his friends, 
he joined Lloyd’s Register of Shipping and, after 
serving as a surveyor in the Glasgow district, was 
appointed principal ship surveyor in 1874. In 
1881, he joined the administrative staff of Messrs. 
Barclay, Curle and Company, shipbuilders, and 
later on became managing director of that firm. 

He was still holding this position when the post 
of Director of Dockyards became vacant in 1891, 
owing to the resignation of Dr. Francis Elgar. 
Williamson was suggested for this important position 
by Mr. A. B. Forwood, at that time Financial Secre- 
tary to the Admiralty, and was eventually appointed 
by Lord George Hamilton, the First Lord of the 
Admiralty. He held the post for about twenty-five 
years, and during his term of office introduced 
many improvements into the work of the yards, 
including the wide employment of pneumatic tools 
and the installation of electrical plant for driving 
the fixed machinery and lighting the various shops 
and offices. The administration of this part of the 
equipment, which had formerly been under the 
Chief Constructors, was organised by him into a 
separate department, with the late Mr. C. H. 
Wordingham as superintending electrical engineer, 
electrical departments each under an _ engineer 
being also found in the various dockyards. 

Williamson received the honour of knighthood 
in 1900 and was created a Companion of the Bath 
He became a member of the Institution 








knowledge of the classics, at least, in so far as they|of Naval Architects in 1868, and served on the 


concerned the subject he so much made his own, | Council in 1901. 


He was also a member of the 


was equally profound, while he took infinite pains | Institution of Engineers and Shipbuilders in Scot- 


to follow up any clue suggested by folklore and | land. 


legend. He was undoubtedly a genius, and even his 
visions, vast as they were, were raised upon basic 
facts taking the most ordinary details into account. 
He was therefore practical in what he did or pro- 
posed, though some of his schemes were too great 
for the times. He stands as a great figure among 
those men of our race who have devoted their lives 
to the advancement of the more backward peoples, 
of whom our work, especially in Egypt and India, 
has produced examples certainly unsurpassed by 
any other nation. 

Willcocks was made C.M.G. on the completion 


of the Assouan Dam, an award which may be con- | 


sidered all too small for so great a work, which has 


since stood as one of the wonders of the world, | be derivable from this great engineering feat. 


epoch-making as an engineering feat, and a great 
contribution to civilisation. After his visit to South 
Africa he was created K.C.M.G. The residence of 





He retired from the service under the age 
clause as long ago as 1905. 


NOTES. 


Tae St. Lawrence WaTERWAY AND WELLAND 
Sarp Cana. 

Tue St. Lawrence Waterway project is brought 
an appreciable stage nearer by the official opening, 
which is to take place to-morrow, of the Welland 
Ship Canal. The Canal, as is known, has been 
reconstructed during the course of the last twenty 
years on lines so far in advance of the previous 
standard that, without a continuation of the 
complete programme, only limited service would 
The 
official ceremony will be attended by the Governor 
General of Canada and representatives of the 








the Ottawa Conference now sitting are also expected 
to attend, including Mr. Baldwin and Mr. Thomas. 
According to advance information, the ceremony 
will take place at Twin Locks Nos. 6, where short 
speeches will be made and a ribbon stretched across 
the channel will be cut by a vessel entering the 
lock north bound. The vessel chosen for the occa- 
sion is the Lemoyne, a Canadian-built steamer, and 
the largest on the Upper Lakes. We have referred 
to this ship before in our columns when dealing 
with Lake traffic. She is a vessel of 633 ft. length 
by 70-ft. beam, and will carry a record cargo of 
wheat. She was built in 1926 by the Canadian 
Steamship Lines, Limited, and has carried larger 
single grain cargoes than have even been handled 
at sea. In May, 1930, the Lemoyne carried a cargo 
of 550,976 bushels of wheat, approximately equal to 
the crop from 40,000 acres, or more than 62 square 
miles. In the same month she established a record 
with 16,898 tons of coal, loading at Erie, Pa., and 
discharging at Fort William. With the opening of 
the Canal, the Lemoyne and ships of her type will 
have access for the first time to Lake Ontario. The 
Canal has been in regular use since the opening of 
navigation. On July 1, vessels up to 600 ft. length 
and drawing 22 ft. were admitted, and on the 
16th ult. the S.S. Gleneagles was passed through 
with a cargo of 13,054 tons of coal, and drawing 
20 ft. 
FINANCE AND Economy 1N InpusTRY. 


Reviewing the industrial situation, as observed 
through the eyes of a business man, Sir Ernest 
Petter recently gave it as his opinion that the 
sufferings which have been imposed both on works 
and workers had been greatly accentuated by the 
policy of deflation. It did not, he added, require 
a financial expert to realise that it was impossible 
to attempt to carry a budget of 800,000,000/. 
with wholesale prices at almost pre-war level. In 
fact, this policy, of which manufacturers had good 
cause to complain, meant that the great increase 
in the production of commodities in an endeavour 
to meet the needs of the population, had been 
unaccompanied by any proportional increase in the 
supply of money. Again, while the exercise of real 
economy was essential, it would be a false policy to 
refuse to carry out works of public utility, as further 
unemployment would be created thereby. It was 
the primary duty of the Government to consider 
the needs of the home producers and to lighten the 
burden of taxation. For only in that way would the 
recovery from the present depression, which at last 
seemed about to take place, be accelerated. We 
think it will be agreed that in this statement two 
vital truths are enunciated. At the present time, 
as many know to their cost, the relations between 
finance and industry are not as close as they should 
be ; or rather it would be more correct to say that 
where their interests clash or appear to clash it is 
always industry which must give way. Banks and 
other concerns which adopt such a policy seem to 
forget that without industry there would be no 
finance and that it is therefore only a form of 
enlightened self-interest for them to come forward 
generously with help at a time when it is sorely 
needed. In the same way with economy, restric- 
tions in expenditure, which cripple trade, reduce 
profits and increase the burden of taxation, are 
to be avoided, and while waste of all kinds must 
be eradicated, outlay which will result sooner or 
later in a return should therefore be encouraged 
by those in power by every means at their disposal. 


PowER CONFERENCE, SCANDINAVIAN 


MEETING. 

A sectional meeting of the World Power 
Conference will be held in Scandinavia, from June 
26 to July 10, 1933. The organisation of the 
meeting is in the hands of the Swedish National 
Committee, acting in conjunction with the National 
Committees of Denmark, Norway, and Finland. 
The Conference will be devoted to a study of the 
power questions connected with large-scale industrial 
installations and with transport. We understand 
that attention will primarily be given to fundamental 
engineering and economic problems rather than 
to questions of technical detail. It is emphasised, 
moreover, that an endeavour will be made to limit 
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Dominion Government. Some of the delegates to|the general discussions on problems of industrial 





















AUG. 5, 1932.] 


ENGINEERING. 


161 








energy to those branches of industry which are 
large power consumers. The technical sessions 
will take place in the Parliament House, Stockholm, 
according to the preliminary programme, from 
Wednesday, June 28, to Tuesday, July 4. Official 
receptions will also be held in Copenhagen and in 
Oslo, and lectures, inspection tours and visits 
embracing works and places of interest in Denmark, 
Norway and Sweden are being arranged, while 
excursions to Finland by boat or aeroplane will 
be organised. Contributions for presentation at 
the Conference should be forwarded through the 
appropriate National Committee. Information 
concerning the meeting is given in bulletins, 
printed in English, French, and German, and issued 
at intervals. Copies of these may be obtained 
from the various National Committees or direct 
from the General Secretary, W.P.C. Sectional 
Meeting 1933, Stockholm 19, Sweden. 


Tue Port or Rancoon. 

The importance, as a port, of Rangoon, the 
capital city of Lower Burma, may be gauged from 
the fact that, during the past three years, upwards 
of 1,600 steamers, about half of which had a gross 
tonnage of more than 5,000 tons, have visited the 
port annually. Of late years, the total seaborne 
trade has averaged 5,400,000 tons per annum, about 
two-thirds of which are exports, the remainder 
being imports and transhipments. The principal 
exports include rice and other foodstuffs, timber, 
pig lead, zinc ore and hides and skins, while imports 
consist largely of manufactured goods of all descrip- 
tions. The Port is administered by a Board of 
Commissioners whose annual reports contain par- 
ticulars of all maintenance and improvement works 
carried out, as well as statistics of a commercial 
nature. The last report issued, which covers the 
year ending March 31, 1931, shows that considerable 
sums were expended on surveys, dredging operations, 
and on the erection of new, or the reconstruction 
of existing, works during the twelve months under 
review. The construction, in reinforced concrete, 
of the Strand Market wharf, which was commenced 
in November, 1928, was completed and formally 
opened to traffic on February 19, 1931. It is 
built on the site previously occupied by the Corpora- 
tion Strand Market and has had the effect of joining 
the former Sule Pagoda wharf and the Latter-street 
wharf into one structure, now designated Sule 
Pagoda wharves. The new wharf is 509 ft. long 
and is equipped with two lines of railway track and 
six electric, three-ton, luffing, semi-portal cranes. 
The replacement of temporary jetties at the Salt 
depot, Pazundaung, by four new timber jetties of a 
much more solid construction, has also been carried 
out during the year covered by the report. Other 
important works comprise the replacement of the 
pontoon jetty and bridge at Hteedan by a reinforced- 
concrete, double-deck, T-headed landing-stage, 
measuring 180 ft. by 16 ft., and the construction of 
a 4,000,000-gallon earth reservoir for collecting rain 
water at King’s Bank, together with filter and supply 
tanks. Extensive repairs were also carried out to 
make good the damage caused by an earthquake 
to warehouses on Latter-street wharf. Dredging 
was conducted for 212 days, at several points in the 
approach channels to the port, and 936,000 tons of 


sand and silt were removed ; in addition, 164,700 | P 


tons of spoil were dredged from the berths at the 
wharves and jetties. 


THE THERMAL BALANCE OF AIR 
PREHEATERS OF LARGE STEAM 
GENERATORS. 

By Proressor Morris W. Travers, F.R.S. 
Scientiric knowledge of the processes of combustion 
has been accumulating for a very long time, but only 
during a very few years has any serious attempt been 
made to apply it, except in a very general way, to the 
design and improvement of steam generating plant. 

The improved methods of controlling the admission of 

air to plant equipped with mechanical stokers, and the 

developments in pulverised-fuel firing, are evidence of 
the application of scientific methods in combustion 
engineering. However, probably for a long time to 
come, problems will continue to arise which are worthy 
of investigation by scientific methods, with the hope of 
attai to an even higher degree of economy and 
efficiency than is possible at the moment. 


This article contains an account of an investigation 
into a phenomenon connected with the operation of 
large steam generating plants which has only been 
observed quite recently, and has given rise to some 
discussion as to the efficiency of air preheaters. The 
problem may be stated in a few words. Whether the 
plant is fired with solid or pulverised coal, the ratio of 
weight of the air admitted to the plant to that of the 
waste chimney gases removed from it is generally very 
close to 12/13. Now the thermal capacities of the air 
and the waste gases are very nearly identical,* so that 
when the air and waste gas pass, counterflow, through 
any kind of air preheater, the ratio of the rise of tem- 
perature of the air to the fall in temperature of the waste 
gas should be about 1-1 to 1 in an ideal plant, and not 
greater than 1-25 in actual practice, when allowance 
must be made for leakage, &c. However, theobserve d 
ratio is often as high as 1-5 to 1, the waste gas being 
cooled to a relatively small extent compared with that 
to which the air is heated. Of course no mechanism 
can possibly account for the discrepancy, and to 
suggest that the efficiency of the air preheater is 
accountable for it would require the suspension of the 
law of conservation of energy. It is very easy to 
offer an explanation of the phenomenon, but by no 
means easy to offer experimental evidence that the 
explanation is a correct one. 

For the general purpose of boiler design it has 
generally been assumed that the chemical process of 
combustion comes to an end in the combustion chamber, 
certainly before the waste gases leave the last row of 
water tubes. After this they then lose only sensible 
heat. However, this is only approximately true. We 
know that the waste gases from steam generators 
equipped either with mechanical stokers or with pul- 
verised-fuel burners carry a considerable quantity of 
free carbon. The dust from the dust separator of a 
plant with a mechanical stoker may contain as much as 
80 per cent. of carbon though the total dust is but a 
small percentage of the total ash. The dust from a 
pulverised-fuel plant may contain upwards of 25 per 
cent. of its weight of carbon, the dust amounting to 
80 per cent. of the weight of the ash in the coal. Over 
thirty years ago, Professor Henri Moissan showed that 
most kinds of carbon, when heated in a current of air 
to the boiling point of water, oxidised slowly, yielding 
carbon dioxide. It is not surprising therefore that the 
very finely suspended carbonaceous matter in the waste- 
gas stream continues to oxidise, in other words to burn 
slowly, in the turbulent stream of gas passing through 
the air preheater and flues of the plant, even when the 
temperature is relatively very low. Now it would 
appear at first sight that the way to test this idea would 
be to collect some of the dust from a flue, and to pass 
warm air over it, and test the effluent air for carbon 
dioxide. I have carried out such experiments, and 
have obtained carbon dioxide; but the experiments 
really mean very little. It is very difficult to collect 
fine carbonaceous dust from a flue, and when once such 
dust is coagulated the fine material cannot be dispersed 
again. So in any experiment of the kind one is com- 
paring the behaviour of a coagulated material at rest 
in the air, with the dispersed material in turbulent 
motion in the gas stream. The conditions are not 
comparable, and so one is forced to adopt the more 
difficult alternative of studying the changes in the 
stream itself. 

One has not only to consider the possibility of solid 
matter being oxidised in the gas stream, but also the 
oxidation of combustible gases, particularly hydrogen, 
and pessibly carbon monoxide. Large particles of fuel 
from a pulverised-coal burner, particularly those thrown 
off at the side of the furnace, may travel right through 
the plant, accounting for the presence of carbon in the 
dust. Such particles may travel from the point at which 
they are completely charred to the entry to the air 
reheater without encountering gas in a condition of 
violent turbulence, such as exists in the preheater 
itself. They may carry in their pores, and possibly in 
the form of an atmosphere on their surfaces, traces 
of combustible gas. This is dispersed by the turbulent 
motion of the waste gas in the air preheater. Oxygen 
is brought to the carbon surface by a process in which 
both convection and diffusion operate. The combustible 


* The values for the thermal capacities of the air and 
waste gases differ by about 5 per cent., which could be 
neglected without introducing x 4 material error. 
The actual values are the sum of the partial thermal 
capacities, which are the products of wt. per cubic foot 
at 60 deg. F. x (519/(459 + ¢ deg. F.)) x sp. ht. at 
t deg. F. x (concentration of component per cent. per 
100). In comparing the thermal capacities, the factor 
(519/(459 + ¢ deg. F.)) cancels out, and the jrelative 
thermal capacities at 60 deg. may be used, thus: 








CO, 0-1161 x 0-217 x 0-142 = 0-00358 { Banu 

H,O 0-0474 x 0-0474 x 0-056 = 0-00125 | or cubic 

O, 0-0844 x 0-219 x 0-057 = 0-00105 ) Bor. U ee 

N, 0-0738 x 0-250 x 0-745 = 0-01378\ “Geo FF 

Air 0-0763 x 0-242 = 0-0185 B.Th.U. per cubic foot 
.F. 





gas is dispersed, and the oxidation of the carbon is 
accelerated. Exactly how the combustible gas travels 
as far as the air preheater is not, however, very material. 
T shall show that it does get there, and that it becomes 
oxidised in passing through it. Probably the oxidation 
takes place in contact with the surface of the dust 
particles, and more particularly in contact with the 
oxidised surface of the steel plates of the air preheater 
itself. Some surface is necessary for such gaseous 
combustion. 

There are other minor factors which result in 
diminishing the fall in the temperature of the waste 
gas. For instance, the dust particles must be hotter 
than the gas stream which carries them, and they will 
tend to assume the temperature of the waste gas in the 
turbulent atmosphere of the air preheater and flues. 
This might result in a rise of temperature of the gas of 
two or three degrees. We will examine only the main 
problem, that of combustion. 

The experiments which will be described were carried 
out at the request of the Underfeed Stoker Company, 
Limited, by myself and my assistant, Dr. Hockin, with 
the co-operation of the company’s engineers, Mr. 
Harlow and Mr. Christie. Preliminary experiments 
were carried out at the Neasden Power Station, and 
then two sets of experiments were carried out at the 
Leicester Power Station. 

Thanks are due to Mr. P. R. Boulton, M.I.E.E., the 
chief electrical engineer of the Metropolitan Railway, 
and to Mr. John Mould, A.M.I.E.E., engineer and 
manager of the City Electricity Department, Leicester, 
for affording the necessary facilities for carrying out 
these investigations on their plants. 

At Neasden, the unit on which the tests were carried 
out was one of six pulverised-fuel fired tri-drum water- 
tube boilers of 89,000 lb. per hour normal evaporation, 
working at a steam pressure of 290 lb. per square inch, 
and a final steam temperature of 750 deg. F., equipped 
with a central system of pulverised-fuel firing, in which 
the drying of the coal is effected by introducing pre- 
heated air into the milling system. The combustion 
chambers are of the Murray tube construction on three 
walls, the front wall, containing two burners of the 
turbulent type, being of refractory material. The air 
heater on this unit is of the Usco plate type, and 
deals with the gases direct from the boiler. Both forced 
and induced draught fan equipment is provided. 

The unit at Leicester is a tri-drum water-tube boiler 
of 120,000 lb. per hour normal evaporation, working 
at a steam pressure of 375 lb. per square inch, and a 
final steam temperature of 750 deg. F., equipped with 
a steaming economiser and an Usco plate-type air 
heater. The combustion chamber and pulverised-fuel 
firing equipment are of similar types to those installed 
at Neasden, with the exception that flue gases drawn 
from the economiser outlet are induced through the 
mill system for the purpose of drying the fuel, and 
returned into the base of the combustion chamber. 
In both installations, the whole of the air for combustion, 
both primary and secondary, is taken from the pre- 
heated air ducts and therefore passes through the air 
heaters. 

In investigations such as I am describing, it is 
obviously necessary to make very accurate analyses, 
for the temperature changes are consequent on changes 
in the concentration of the carbon dioxide and oxygen 
of the order of 0-2 per cent. This is a mere matter 
of experimental efficiency, though ordinary methods of 
analysis are quite useless in such work. The real 
difficulty lies in the sampling. On account of the 
variation of the composition of the gas stream from 
moment to moment, samples must always be taken 
simultaneously at two points on either side of the air 
preheater, or as far distant as possible along a flue. 
Now air leakage between the points at which samples 
are taken introduces a difficulty, but an even greater 
source of error is due to the fact that one cannot make 
certain that the waste gas is travelling in parallel 
stream lines along any channel. At any cross section 
of a flue near the furnace, the composition of the waste 
gas will vary with the position of the traverse, owing 
to irregularities in the fuel bed, or to the motion of the 
flame from a pulverised-coal burner. Consequently, 
unless the waste gas flows in parallel stream lines, one 
may be sampling gas having a different origin, through 
sampling tubes placed in similar relationship to the 
flue at different points along its length. There is no 
getting over this difficulty, but the effect is diminished 
by taking a large number of samples. 

In the experiments at Neasden, samples of gas were 
| collected over potash, and were analysed for oxygen 
content, and for traces of combustible gases, so as to 
obtain an indication of the extent of leakage, and also 
of the extent to which oxidation of combustible material 
| was taking place. At Leicester, the samples of gas 
| were collected over mercury in glass bulbs fitted with 
| stopcocks, a few drops of a solution of potassium bi- 
chromate being introduced into each bulb to absorb and 
oxidise sulphur dioxide. Water-cooled sampling tubes 
were used at Neasden, but as the highest temperature 
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at Leicester was 418 deg. F., 
into the flues at the points at which samples were to 
taken. Rubber tubes led from iron 
through a wash bottle, by which the rate of the gas 
flow was estimated, to a small exhaust fan, and the 
glass sampling bulbs were connected to glass T-tubes 
between the iron tubes and the wash bottles. While 


he each 


rapid currents of gas were drawn from the flue, samples | 
| 


were drawn off slowly into the bulbs. 
The analyses were made by a very accurate method 
worked out in this laboratory (Broom, J. Soc. Chem. 


Ind., 1928, 276). The gases were measured dry in 
water-cooled burettes calibrated to 0-01 cx and 
no liquids were used in the analytical processes. The 


carbon-dioxide was separated by freezing with liquid 
The gas containing nitrogen, oxygen, with possible 


air. 
traces of hydrogen and carbon monoxide, was then 
introduced into a heated silica tube, in which the 


hydrogen was converted into water and the carbon 
monoxide into carbon dioxide. The determination 
of the hydrogen was the most difficult operation of all, 
and much time was spent in working out this method. 
From the reduction in volume, and the small quantity 
of carbon dioxide removed by a second cooling to 
liquid-air temperature, the volumes of these traces 
of gas were measured. Finally, the oxygen 
removed by hot copper in a silica apparatus. 
We will now consider the possibility of dealing with 
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would involve a in temperature 


131 deg. F., or of 161 deg. F. 


9 -O197 0-O107 
If we consider the case of an air preheater in which the 
t,’). the fall in the 
t,’), and for every 100 cub. ft. 
f waste gas passing through it, ¢ cub. ft. of carbon 
dioxide is formed by oxidation of carbon, and u cub. ft. 
of hydrogen is oxidised. If v cub. ft. of air leak into 
the apparatus, and the temperature of the air is raised 
from 60 deg. to t,’, then equating the energy changes, 


100 [0-O197 (tg tg’) c 4-5 u 2-59) 
wet: ain 
100} (ia) 00-0185 (ta ta ) | 
v 00-0185 (ty’ 60) 


Loss of heat through walls of flue. 


13 vol. of combustion air 


fraction 


(The 
‘ i4 


vol. of waste was formed ‘ 

We will return to the application of this equation 
later. 

In the experiments at the Neasden Power Station, 
samples were taken at two of the following points 
simultaneously : 
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lan of waste-gas flue immediately below air preheater, showing temperature distribution in 
degrees Fahrenheit. When taking samples of gas the end of the sampling tube wes in the 


position A, B, or C, above or below the air preheater. 


the data quantitatively. that the waste 
gas contains a per cent. of carbon dioxide and m per 
ent. of oxygen when it enters the air pre heater, and 
4 per cent. of carbon dioxide and » per « ent. of oxygen 
If for every hundred volumes of waste 
volumes of air enter by 
are formed 


Suppose 


on leaving it 
gas entering the apparatus, 
leakage, and ¢ volumes of carbon dioxide 


by oxidation of the carbon in the dust, then 
10) (@ 
(loo ”) 
100 (m O-2le 


(100 ) 


The simplest case is that in which no air enters the 
apparatus, when 


a b m " 


oOmMes, 


If hydrogen is oxidised, equation (2) be« 
100) (m ole ( u‘2) 


(100 v) 
and we have another equation 


10 (¢ u 
7 loo t - (©) 
where r and « are the initial and final hydrogen contents 
of the waste gas, and wu is the decrease in the hydrogen 
content 100 volumes of waste gas entering the 
tpparatus 

However, in actual pract ce we 
the homogeneous admixture of air with the waste gas 
stream, but with a much more complex state of affairs, 
so that it has not been found possible to apply the 
equations to the results of the analyses of the samples. 
lhe application of such simultaneous equations requires 
experimental work of a degree of accuracy practically 
unattainable under conditions. Practically, it 
s only in cases in which the air leakage is negligible 
that the experimental results are capable of quantitative 
treatment ; those in which the experimental results are 
affected by air leakage are of value qualitatively. 

A very small change in the concentration of the 
carbon dioxide, hydrogen, or carbon monoxide, if the 
last-named gas were oxidised, would produce a consi 
derable change in the temperature of the waste gas, 
the following calculations, which are based upon 
data relating to 60 deg. F., but apply equally to other 
temperatures, indicate. The thermal capacity 
cubic foot of waste gas is 0-0197 B.Th.U. per degree F. 
The heat of formation of 1/100 of a cubic foot of carbon 
dioxide 4°5 B.Th.U. Hence an in the 
carbon dioxide content of the waste gas by | per cent. 


per 


are not dealing with 


such 


as 


ot a 


is increase 


would involve a rise in temperature of - 228 deg 
0 -O197 
F. Similarly, the disappearance of | per cent. of hydro 


gen or of carbon monoxide from the waste gas through 


to the 
CGias te mp 606 deg. F. 


A. At the 


air preheater 


entrance 


B. At the exit from the air 

preheater = 275 deg. F. 
C. At the exit from the 

exhaust fan 320 deg. F. 
The air preheater is not of the latest type in which 


adjacent elements are welded together, so that air 
leaked from the air to the waste-gas side over the whole 
section. However, though the pressure in the 
flue was below that of the atmosphere, there appeared 
to be no material leakage of air into the duct between 
the exit from the air preheater and the fan. The 
sampling pipes were water-cooled and were inserted 
in the middle of the gas stream. While the fall in the 
gas temperature was 330 deg. F., the rise in the air 
temperature in passing through the air preheater 
was 405 deg. F., but on account of the excessive air 
leakage, these figures are hardly as significant as is the 
rise of temperature of the gas in its passage along the 
tlue after leaving the air preheater. The results of the 
experiments showed that, after leaving the air heater 
and passing along the flue, the oxygen content of the 
waste gas diminished slightly. 

The air preheater at the Leicester Power Station was 
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tion of the plant showed that there was a considerable 
leakage of air into the waste-gas side of the apparatus 
through cleaning doors, and though this was reduced 
to the smallest possible minimum by covering the 
joints with a plastic insulating material, it could 
not be entirely stopped, so that it was only by sampling 
from the middle of the waste-gas channel that samples 
could be obtained which were of any use for the purpose 
of the investigation. The sources of error arising from 
the irregular flow of gas streams has already been 
discussed. 

Fig. 1 shows a plan section through the flue below 
the air preheater, giving the distribution of the 
temperature. Exploration of the flue above the air 
preheater showed an almost uniform temperature of 
the gas entering it of 415 deg. F. The air temperatures 
at the inlet and exit were close to 75 deg. F. and 300 
deg. F., respectively. The rise in the temperature of 
the air is, therefore, (300 deg. — 75 deg.) = 225 deg. F. 
and the mean fall of temperature of the waste gas is 
(415 deg. 285 deg.) 130 deg. F. 

The sampling pipes were inserted through holes in 
the casing about 7 ft. from one end of the flues, and as 
the width of the flues was 4 ft. 6 in. the pipes were 
adjusted so that the ends were as nearly as possible 
in the same vertical line, and in the positions shown in 
the diagram. The position A was nearest the air inlet 


and outlet side of the apparatus, and the position B 


Fig. 2. 
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as nearly as possible in the middle. Samples were 
taken simultaneously at two corresponding points. 


The samples were analysed for carbon dioxide and 
oxygen only, and the results are given in Table I. 


TABLE I. 

Number Position co oO CO Ox 
l A Top 14-21 Bottom 11-78 
2 B Top 13-93 5-14 Bottom 14-13 4-98 
) B Top 13-69 5-49 Bottom 13-91 5-15 
4 ( rop 13-64 5-48 Bottom 11-59 7°82 

TABLE II 

Number Position CO. oO H co Time. 
1 B Top 14-28 4-79 0-16 0-16 } 
" K Bottom 14-61 4-23 0-10 0-20 fp 10.10am 
2 B Top 14-70 3-87 0-10 0-16 aT 10.25 3 
2 B Bottom 14-94 3-73 0-08 0-19 cadens 
; B Top 14-83 3-95 { gs 
; B Bottom 14-86 4-08 10.45 a.m 
4 B Top 14-59 4-03 0-27 { ties 
‘ 3 Bottom 14-67 4-15 0-27 7 Seam 
; B Top 14-98 3-85 nil 0-24 53.561 
5 B Bottom 15-12 4-02 nil 0-19 — 
6 B Top 14-63 4-01 nil 0-30 ° 
6 B Bottom 14-65 4-09 nil 0-27 B2.90 a.m 
? A Top 14-17 4°47 { 
; A Bottom 14-10 4°55 fy See 
s © Top 14-62 4-08 . 
8 © Bottom 13-55 5-65 pf i nooe 


of similar design to that. at Neasden, but had been 
recently overhauled and the jointing between the 


elements made good. However, preliminary examina 


The results of the analyses of the samples taken near 
the casing indicate considerable leakage, and as this 
involves the setting up of cross currents, the results 
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Nore.—In the diagrams, the figures plotted for tin and copper are the official closing cash quotations of the 
London Metal Exchange for “fine foreign” and “standard” metal, respectively. The prices shown for 
lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted for 
steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given, in the case of steel 
plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The pig-iron 
prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 
bottle, the contents of which vary from 70 lb. to 80 lb. The price of tin-plates is per standard box, but in 
other cases the prices are per ton. Each vertical line in the diagram represents a market-day, and the horizontal 
lines represent 11. each, except in the case of the diagram relating to tin-plates, in which they represent Is. each. 


are of no value. However, the analyses of the samples | reduction of COx,, and our knowledge of the mechanism 
taken from the centre of the flues show that in both | of the oxidation of carbon indicated that carbon-dioxide 
cases there is a rise in the carbon dioxide content of and not carbon monoxide would be likely to be the 
the gas, and a fall in the oxvgen content, which are | first product of oxidation of carbon. It would be 
at least of the order which was expected. Thus :—| possible for carbon monoxide to disappear, by oxida- 


Experiment Rise in CO, Fall in O, | tion to carbon dioxide, in passing through the air 

Number. preheater, but it is not likely that the gas could be 
2 0-20 0-18 formed in the process. The following summarises 
3 0-22 0-34 


* the results :— 
The second series of experiments at Leicester were | - 


carried out in exactly the same way. A set of eight Change in Change in Change in 
Oo. 


double samples were taken, six of them in position B,|  N™ber- COo. 2. 
in the middle of the flue above and below the air | _ CENA, iSla 
preheater, and the last two in positions Aand C. The 
first sample was taken at 10-10 a.m., and the last at : } 0-28 0-14 0-02 
12 noon. The results of the analyses of the samples 3 + 0-08 0-13 es 
are given in Table II. 4 0-08 0-12 

It would appear that we can attribute any apparent 8 2 3 oe ee 
changes in the carbon monoxide concentration to 7 0-07 0-38 - 

8 — 1-07 + 1-57 - 


experimental error, for it is unlikely that this gas would 
undergo oxidation sufficiently rapidly for the effect to 
be measurable. The apparent small increase in the 


In the first two experiments there is increase in the 
carbon dioxide, diminution in the hydrogen, and a 
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experiments Nos. 4 to 6 there is always a very small 
increase in the carbon dioxide content, but the oxygen 
content also increases, indicating that the true increase 
in the carbon dioxide content is larger than the apparent, 
and that there is leakage of air into the gas stream. 
This is probably due to the fact that the cracks which 
were made good with the plastic asbestos mixture at 
the commencement of the experiment had again opened 
out. It may be observed that this leakage is only of 
importance in relation to the very delicate experiments 
involved in this investigation, which are affected, 
not only by the direct entry of air, but by the inter- 
ference with streamline flow due to slight leakage at 
the sides of the apparatus. So far as the plant itself 
is concerned, the total leakage is quite unimportant. 
The results of the first two experiments only can be 
regarded as of interest quantitatively, but in the whole 
series Nos, 1 to 6 the fact that the carbon dioxide content 
increases, in spite of the fact that air leakage must 
occur, supports the view that combustion of the carbon 
in the flue dust must take place to an appreciable extent. 
The results of experiments Nos. 7 and 8 show only 
the extent of the leakage through the casing, which is 
worst on the side of the apparatus at which the air 
entered and left, and where it was very difficult to 
gain access to the cleaning doors while the boiler was 
in commission. 

In order to interpret the results of those experiments 
which are capable of quantitative treatment, that is, 
those relating to the samples taken in position B in 
the first series, and Nos. 1 and 2 in the second series, 
we will make use of equation (4). The data which 
are plotted in Fig. 2 are based upon calculations in 
which it has been assumed that the influx of air into 
the middle of the air preheater is negligible, as is also 
the loss of heat by radiation and convection to the 
casing. The graphs relate to cases in which only 
carbon dioxide is formed by oxidation of carbon, no 
hydrogen being oxidised ; in which hydrogen is oxidised, 
and no carbon dioxide formed; and in which 
the formation of carbon dioxide is accompanied by 
the oxidation of a fixed quantity of hydrogen. The 
abscisse give the amount of cooling of the waste gas 
corresponding to a rise in temperature of the air of 
225 deg. F. 

In experiment No. 1, the carbon dioxide increased by 
0-33 per cent. and the hydrogen diminished by 0-06 
per cent., and this combination corresponds to a fall 
in temperature of the waste gas of 115 deg. F. In 
experiment No. 2, the carbon dioxide increased by 
0-24 and the hydrogen diminished by 0-02 (an amount 
which is really negligible, and may be accountable by 
experimental error), and this combination corresponds 
to a fall in temperature of 140 deg. F. In the experi- 
ments in the first series, Nos. 1 and 2, the increase in 
the carbon dioxide is 0-20 per cent. and 0-22 per cent. 
corresponding to 150 deg. F. and 140 deg. F., respective- 
ly. The change in the hydrogen concentration in 
these two experiments was not measured. The observeu 
fall in temperature was 130 deg. F. 

The remaining experiments all indicate, without 
exception, that there is always a real increase in the 
carbon dioxide content of the gas, for otherwise when 
the oxygen content increases, the carbon dioxide 
content should diminish by an equal amount, instead 
of increasing slightly. 

While, at first sight, one might imagine that the 
changes in the temperature of the air and the waste 
gas in passing through the air preheater would be re- 
presented by equation (4), in which the second 
and third terms on the left hand side should be zero, 
regarding the problem more generally, it is clear that 
there is no ground for this assumption, but that the 
processes which operate in the combustion chamber 
may be continued till the temperature falls to a very 
low limit. On general thermodynamic grounds one 
might safely predict that such changes as take place 
in the gas stream would tend to diminish the fall of 
temperature of the waste gas. It seems clear from 
the experiments which have been carried out that the 
principal factors to be reckoned with are oxidation 
of the carbon particles, probably those which exist in 
the form of a particulate cloud, and which either 
coagulate or form the thin smoke which issues from 
the chimney of a modern plant, and also the oxidation 
of unburned hydrogen. The particular factor which 
accelerates these processes is probably turbulence, 
which modern studies of pulverised-fuel firing has 
shown to be an important factor in determining the 
rate of combustion of solid particles, and the oxygen 
content of the waste gases. That the air can be 
heated without. equivalent cooling of the gas stream 
in an air preheater is a definite fact, and the cause of 
it seems now to be well established. 


is 


Giant’s Causeway Exectrric TRramway.—At the 
annual general meeting of the Giant’s Causeway Electric 
Tramway Company, held recently at Portrush, it was 
decided to celebrate, next year, the jubilee of the opening 
of the line in 1883. The tramway is eight miles in length 





carbon monoxide gas in experiments Nos. 1 and 2 


could not, on thermodynamic grounds, be due to corresponding decrease in the oxygen content. In 





and the current used is generated by water power. 
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LABOUR NOTES. 


At the recent meeting of the National Committee of 
the Amalgamated Engineering Union, a resolution was 
carried by 26 votes to 12, one delegate remaining 
neutral, instructing the executive council “to open 
negotiations with the Engineering and Allied Em- 
ployers’ National Federation with a view to drawing 
up a comprehensive piecework agreement.” Another 
piecework resolution was withdrawn. It was in the 
following terms :—“ That this National Committee is 
of opinion that our E.C. should at once get into touch 
with the other unions in the engineering industry 
with a view to their co-operation in opposition to the 
Bedaux System—and to authorise our members to 
refuse to work under the System.” The General 
Council of the Trades Union Congress has, of course, 
embarked on an exhaustive investigation of the 
Bedaux system, and the General Federation of Trade 
Unions recently published the results of a similar 
inquiry carried out by a committee of its council. 


A resolution, which was withdrawn, proposed to 
request the Executive Council to inform the Engin- 
eering and Allied Employers’ National Federation that 
in present circumstances we can no longer agree to 
overtime being worked, except on repair work, and 
that the provision for 30 hours’ overtime in any four 
weeks be cancelled.” In its place, this resolution 
was adopted by 39 votes to 1 :—* In view of our huge 
number of unemployed members, this National Com- 
mittee request the E.C. to ask the Engineering and 
Allied Employers’ National Federation for a con- 
ference to open negotiations with them for the purpose 
of discussing ways and means to eliminate as far as 
possible overtime in federated shops.” 


Resolutions carried unanimously instructed the 
executive council (1) “to press with the Employers’ 
Federation the question of a week's holiday with pay 
for our members”; (2) “to meet the Engineering 
Employers’ Federation to discuss the question of 
negotiating on behalf of apprentices and youths” 
(3) “ to reopen negotiations with the Engineering and 
Allied Employers’ National Federation for the im- 
provement of nightshift conditions.” The following 
resolution was carried by 38 votes to 2 :—‘ That, as 
the Engineering Employers’ Federation insist on the 
observance of national negotiations and national 
agreements, we ask the National Committee to consider 
setting up a policy calling for compulsory union 
membership in all federated shops.” 


A resolution suggesting re-affiliation with the 
Federation of Engineering and Shipbuilding Trades 
was rejected by 33 votes to 4, three delegates remaining 
neutral. It was in these terms :—** That this National 
Committee, recognising the weakness arising from the 
negotiation and settlement of agreements by two 
separate groups in the engineering and shipbuilding 
trades, calls upon the National Committee to instruct 
E.C. to approach the various unions with a view to 
their eventual linking up with the Engineering and 
Shipbuilding Federation.” 


Several other resolutions, adopted unanimously, 
sought to safeguard the work and interests of the skilled 
engineer. One called for a national inquiry © into the 
relative positions of skilled, semi-skilled and unskilled 
workers employed by the motor manufacturing firms, 
and in the depots of all motor transport concerns, with 
a view to safeguarding the work and interests of the 
skilled engineer.” Another viewed “ with alarm the 
continued practice of the Ministry of Labour in sending 
men for practical training in engineering at schools in 
Croydon and other places whilst the labour market for 
engineers is already overcrowded,” and instructed “ the 
Executive Council to take steps cither collectively 
with the Trades Union Congress, or on their own initia- 
tive, with the Ministry, for the complete closing of these 
training centres.” 

A third resolution drew attention “ to the exploita- 
tion of young labour in the engineering industry, 
particularly in the aircraft branch, where adult labour 
is continually being displaced.” A fourth resolution in 
this group was as follows: That this National 
Committee, having regard to the impending substitu- 
tion of electric grids for power plants in the various 
Government aerodromes, request the Executive Council 


to take steps to safeguard the position of our members | 


in those aerodromes whose interests may be adversely 
affected by the change.” 


The Monthly Review of the United States Depart- 
ment of Labour states that members of branches of 


the International Brotherhood of Electrical Workers 














and Operators in three Illinois cities—Aurora, Elgin 
and Wheaton—have organised an educational society or 
“post-graduate club” for the purpose of keeping 
journeymen constantly informed of the latest develop- 
ments. The method of educating the workers pre- 
viously in use, took the form, it is explained, of instruc- 
tion in a regular night school by a teacher who knew 
the theory but was unfamiliar with the practical field. 
The instructors under the new scheme are engineers 
who are at work daily with their equipment, and who 
illustrate it to the journeymen by means of moving 
pictures, after which they go into the theory of the 
subject and explain its applications with the aid of 
blackboard drawings. The new method of teaching, 
it is stated, arouses much more interest than the old 
one, and the men look forward to the lectures. A 
recent contribution, made possible by the co-operation 
of the Electrical Maintenance Society of Chicago, 
dealt with the Selsyn system, its author being one 
of the General Electric Company’s engineers. The 
club meets once a month, taking each of the three 
cities in turn. 


To assist the workers in “the white collar class” 
to maintain their morale and to add to their educa- 
tional equipment, the Massachusetts Emergency 
Committee on Unemployment, in co-operation with 
practically all the educational institutions of college 
rank in Greater Boston, has instituted a series of 
co-operative university courses. The step is the out- 
come of realisation that some jobless clerical and pro- 
fessional workers are becoming more or less “ unemploy- 
able” as a result of the mental state toward which 
they are tending on account of protracted unemploy- 
ment. After calling the attention of Harvard Univer- 
sity, the Massachusetts Institute of Technology, Boston 
University and the North-Eastern University to the 
situation, the Committee invited these institutions to 
send delegates to a conference. The response was 
unanimous, and, at the meeting, it was decided to 
create an Educational Committee on which the institu- 
tions attending and others would be represented. 


The services of prominent educators were offered 
without charge, meeting places were made available 
without cost, and approximately 1,200 were enrolled 
for the opening session, which began early this year. 
Courses were offered in accounting, advertising, 
business English, business organisation, business law, 
finance, journalism, marketing, retail selling, salesman- 
ship, type-writing, stenography, literature, commercial 
art, industrial art, music, plastic arts, leathercraft, and 
metal work. Efforts are to be made to organise courses 
in other subjects, such as history and psychology, if 
sufficient interest is shown in them. “In making 
arrangements for these co-operative courses,” the 
United States Labour Department’s Monthly Review 
states, “it was difficult to obtain the proper facilities 
for the typewriting course, because so many persons 
desired to take it. As a consequence of this experience, 
the Massachusetts Emergency Committee think that 
it might be advisable for other groups, planning similar 


courses to eliminate typewriting.”’ 


It was stated at the recent Soviet Trade Union 
Congress in Moscow that, owing chiefly to the efforts 
of the Young Communists, the number of apprentices 
in the factory schools for the training of new workers, 
had increased from 170,000 in 1928 to 1,099,000 in 1931. 
During the current year, they were required to turn 
out 364,000 skilled workers, or about 40 per cent. 
of the number called for by industry. The large 
undertakings would train workers not only for their 
own requirements, but also for the new factories now 
being built. Until the beginning of 1932, the Commis- 
sariat of Labour had been responsible for the technical 
education of adult workers. During the years 1919 
1931, the Commissariat had trained 750,000 skilled 
workers by the methods of the Central Labour Insti- 
tute. On January 1, 1932, the network of technical 
schools organised by the Commissariat had been handed 
over to the industries, and henceforth the training of 
new units would be carried out entirely by the under- 
takings. The unions were taking steps to ensure that 
technical education covered all occupations and satis- 
fied all requirements. In some branches of industry 
technical education was already well organised, as, for 
example, in the engineering trades, in which 50 per 
cent. of the workers were covered, and in the electrical 
engineering trades (33 per cent.). But in other 
important branches of industry it had been more or 
less neglected, as for example in the mining industry, 
in which facilities were available for only 8-6 per cent. 
of the workers, the textile industry (9-4 per cent.), 
the railways (15-7 per cent.), and the iron and steel 
trades (18-8 per cent.). 


Until recently, the wages of skilled workers had often 
exceeded those earned by the lower-grade technical 





staff (foremen, &c.), with the result that the workers 
refused promotion to supervisory posts, preferring to 
earn more money and avoid responsibility. Steps 
would be taken by the trade unions, it was stated, to 
see that engineers and technical workers were paid in 
accordance with a scale of wages based on the import- 
ance of the post held. Simple piece rates constituted 
the main system of remuneration. In December, 
1931, the proportion of workers paid by piece rates 
was 61-4 per cent., while in the clothing industry it 
was 84 per cent. A graduated scale of piece rates for 
work performed in excess of the prescribed task should 
be introduced wherever technical conditions permitted, 
and more especially in the metal-working industries, 
the coke industry, the textile industry, constructional 
work and the railways. At the same time, the 
Congress considered that the application of a graduated 
scale of piece rates had not always given satisfaction. 
In many cases a considerable increase in wages had 
not led to a rise in output. For industry as a whole 
the increase in wages had exceeded the budget estab- 
lished for 1931 by 5-7 per cent., whereas output 
figures had been 15 per cent. lower than the estimates. 
Trade unions should do everything in their power to 
increase the output of labour. The graduated scale 
of piece rates should be paid only for work in excess 
of the prescribed task. The new regulations relating 
to deductions for interruptions of work and the 
production of spoiled goods would in future be strictly 
applied. 


Efficiency standards, which were the real basis of 
the piece-rate system, would be further developed. 
Hitherto these standards had been actually enforced 
for only 15 per cent. to 20 per cent. of the workers. 
Lectures and special classes had been organised with 
a view to training specialised technical workers, but 
the results had not always been satisfactory because 
the period of practical training had been too short. 
The trade unions would take steps, it was stated, to 
ensure that pupils were chosen from workers with at 
least three years to five years of actual working experi- 
ence. 


Most of the unions affected by the London Under- 
ground combine’s wage reduction proposals have now 
accepted the terms finally adjusted by the negotiators. 
These include two of the three railwaymen’s organisa- 
tions, viz., the National Union of Railwaymen, and 
the Railway Clerk’s Association, and seven of the 
craft unions, viz., the National Union of Vehicle 
Builders, Amalgamated Engineering Union, Amal- 
gamated Society of Woodcutting Machinists, Associa- 
ted Blacksmiths, National Union of Sheet Metal 
Workers, and National Union of General and Municipal 
Workers. The Transport and General Workers’ 
Union has, so far, accepted for craftsmen only ; the 
proposals are now being considered at branch meetings 
of the *busmen. The Associated Society of Locomotive 
Engineers and Firemen has refused to accept, and the 
Electrical Trades Union has deferred its decision until 
to-day. The reduction represents a cut of 2} per 
cent. in the case of all workers in receipt of wages 
above a certain low level. 


A further conference on the wages question took 
place in Manchester on Tuesday, between the Wages 
Committee of the Cotton Spinners’ and Manufacturers’ 
Association and the Central Board of the National 
Counties Textile Trades Federation. It lasted for 
about three hours, and was then adjourned until 
to-day. It is understood that when the negotiations 
were suspended, the employers had offered further to 
modify their demand, which stood, at the moment, at 
25 per cent. on list rates of pay, if the operatives 
improved on their figure of 12} per cent. As the 
rates of pay under the old agreements were 82} per 
cent. above the uniform list, the gap of 12} per cent. 
between the two offers represents about ls. 3d. in the 
£. The strikes against reductions at Burnley and in 
other areas have complicated the position, but it is 
assumed at the time of writing, that even the Weavers’ 
Amalgamation, the largest of the ten unions in the 
Northern Counties Textile Trades Federation, will 
decide, at any rate, to await the result of Friday’s 
conference before taking action on its own account. 
A meeting of the Weavers’ General Council took place 
on Wednesday. 





A Furry-Four Year Ovp Borer.—The longevity of 
British engineering equipment is a quality of which our 
manufacturers are justly yews. No apology is therefore 
needed for recording that Messrs. Marshall, Sons and Com- 
pany, Limited, Gainsborough, have recently received a 
report from a tea estate in the Nilgiris, India, stating 
that one of their locomotive multi-tubular boilers, which 
was installed in 1878, was in continuous operation between 
that date and 1921. Since then it has been used as & 
stand-by, and is still held to be serviceable by the 





examining boiler inspector. 
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PHOTO-ELECTRIC SMOKE RECORD- | 


ING APPARATUS. 


In the account of the exhibits at the Royal Society 
Conversazione, on page 606 of our last volume, we 
mentioned an apparatus shown by Messrs. Cambridge 
Instrument Company, Limited, 45, Grosvenor-place, 
London, S.W.1, in which the properties of the photo- 
electric cell were used for recording smoke and other 
suspensions of solid particles in air, gases, or liquids. 
By the courtesy of the makers we are now able to 
describe the apparatus in more detail with the aid of 
the photograph and diagrams reproduced in Figs. 1 to 
4 on this page. 

In this apparatus, the smoke is measured by light 
diffracted from the smoke particles, the light used 


being that which is scattered along the direction of the | 
Uluminating beam, in which direction its intensity is | 


greatest. This will be clear from Fig. 4, in which the 
relative intensity of light scattered in different direc- 
tions from a small column of smoke situated at O is 
plotted on polar co-ordinates, the direction of the 
incident light being indicated by the arrow head. In 


the actual apparatus, the source of light is a lamp | 


of the type used in connection with talking pictures, 
the lamp being supplied with current at a voltage 
slightly below the normal to ensure for it a long life ; in 
practice, we understand, continuous runs of 1,500 hours’ 
duration have been obtained. A particular advantage 
of lamps of this type is that they are made so that the 
filament is always in a definite position relatively to the 
cap; no special focussing is therefore necessary when 
a lamp has to be replaced. 

The optical system employed is illustrated diagram- 
matically in Fig. 3, in which A represents the lamp 
and B a condensing lens which forms an image of the 
filament on the slit C. The object of the latter is to 
cut off all extraneous images and to pass only that 
of the filament. The second condensing lens D reforms 
this image in the plane of the collecting lens E, all the 
light from D which falls on the lens E being concen- 
trated in the form of an image of the lens D at F. A 
stop of a suitable size located at F will therefore 
obstruct the whole of the light, allowing none to pass 
beyond it. If, under these conditions, smoke 
caused to pass upwards in the space between the 
lenses D and E defined by the dotted lines, it will be 
intensely illuminated by the concentrated beam pro- 
ceeding from D. Each smoke particle in the beam, 


is 


by causing diffraction of the light, will behave as a 
secondary light source, and since these light sources 
are closer to the lens FE. than is the lens D, their image 
will be formed in a plane beyond F, i.e., at G, where 
the photo-electric cell used for recording purposes is 
located. 


The amount of light falling on the cell thus 
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| varies with the number of smoke particles present in 
the beam. It will be obvious, of course, that if the 
| smoke were sufficiently dense, it would itself obstruct | 
some of the scattered light. In practice, however, | 
|this condition is not approached with any industrial | 
smoke, as the column used is quite small; the light 
falling on the photo-electric cell, and consequently 
the deflection of the recording instrument to which 
the cell is connected, is therefore proportional to the 
number of smoke particles present, i.e., to the density | 
of the smoke. 

We shall refer later to the method of ventilating the 
smoke chamber to prevent the deposition of soot on 
the lenses. In spite of this precaution, however, the 
lenses will inevitably become dirty in the course of 
time, and the effect of this cannot be neglected. A 
deposit on the lens D will cause scattering of light, as 
well as a reduction in the intensity of the light trans- | 
mitted. The scattered light, however, will be focussed | 
on to the screen F, and will not therefore affect the | 
reading of the instrument. Light scattered from the | 
surface of the lens E would be more serious, but it | 
should be noted that the intensity of the illumination | 
here is extremely low, except at the centre, where | 
the filament image is formed. The photo-electric cell | 
is partly shielded from this point by the stop F, but | 
as a further precaution another stop is provided at K, | 
which intercepts the filament image in front of the | 
collecting lens. The effect of a deposition of dirt 
on the lenses, therefore, although it unavoidably alters 
the sensitivity of the apparatus, due to the reduction 
in the light transmitted by the optical system, will 
not in any circumstances cause an indication of smoke 
to be given when none is present. This point may 
be emphasised by comparing the effect of dirt on the 
lenses in smoke-recording apparatus of the trans- 
mission and diffraction types, the amount of dirt 
in each case being sufficient to reduce the light trans- | 
mitted by 10 per cent. In the case of transmission | 
apparatus, assuming that a full-scale reading is 
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obtained when smoke is present of sufficient density 
to cut off 50 per cent. of the light, the reading will be 
doubled by the dirt on the lenses when smoke is present 
in sufficient quantity to cut off 10 per cent. of the 
light. Moreover, when no smoke is actually present 
the instrument reading will be one-fifth of its full 
deflection. With the diffraction-type instrument of 
the same sensitivity and equally dirty optical work, 
when there is no smoke the instrument will record this 
condition correctly, while with smoke of the same 
density as above, the instrument would read 10 per 
cent. low, i.e., it would read ,®, instead of }+ of the 
full-scale deflection ; the effect of any change in the 
brilliancy of the lamp is similar. 

The photograph reproduced in Fig. 1 shows an 
experimental smoke recorder of the diffraction type con- 
structed by Messrs. Cambridge Instrument Company, 
Limited. This instrument is not inserted in the 
chimney stack, as are those of the transmission type, 
but is connected to the stack by two pipes 2 in. in 
diameter. One of these pipes is connected to the 
instrument through a tee-piece, which gives access to 
the pipe for cleaning, and from this pipe the 
smoke is drawn across the optical axis by means of 
an electrically-driven fan; the latter also returns the 
smoke to the stack through the other pipe. The 
left-hand end of the case in Fig. 1 contains the illu- 
minating system and the mains transformer which 
supplies the lamp and the photo-electric cell. The 
connection from the mains to the transformer can 
be seen in the figure. The right-hand part of the case 


| accommodates the stop F (Fig. 3) and the photo-electric 


cell, together with a Westinghouse rectifier, through 
which the cell is supplied. The smoke chamber is shown 
in section in Fig. 2, in which the lenses D and E of Fig. 3 
are indicated by the same reference letters. The 
chamber between these lenses is divided into three parts 
by the partitions X and Y, and access to the central 
part is obtained, when necessary, through the window W, 
which is provided to permit visual observation of the 
smoke stream. The interiors of the other two parts 
of the smoke chamber are accessible through doors 
which are large enough to admit the hand for the 
Smoke enters by the 
jet O, crosses the optical axis, and is exhausted by 
the fan through the opening P, whence it is returned to 
the stack. The pressure in the smoke chamber is thus 
slightly less than that in the stack. A hole just 


| sufficiently large to allow the passage of the light 


beam is made in each of the partitions X and Y and 
ventilation holes are drilled in the doors. Air is 
consequently drawn in close to the lenses and leaves 
with the smoke, so that the latter is prevented from 
coming into actual contact with the lenses. The 
partitions in which the lenses are mounted are, of 
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course, gas-tight, so that there is no possibility of the 
smoke reaching other parts of the apparatus. 

In conclusion, it may be pointed out that although 
the optical system adopted is the most efficient for 
collecting the light scattered from the smoke particles, 
the amount of light so collected is extremely small, 
particularly with the form of lamp employed. The 
most sensitive form of photo-electric cell, viz., a gas- 
filled cesium-on-silver cell is used, but in spite of this 
the current to be recorded is only of the order of 
0-2 microampere. To record this minute current, one 
of the makers’ thread recorders is used ballistically, 
in the manner which has been described in a paper 
by Mr. E. B. Moss, published in the Proceedings of 
the Physical Society, vol. xliii, part 3, page 254. 
This method of recording avoids the necessity for 
employing any form of valve amplifier, which might 
introduce uncertainties in operation, and also lends 
itself to recording the smoke densities from a number 
of different instruments on a single chart. 


STEAM-TURBINE PLANT PRACTICE 
IN THE UNITED STATES.* 
By Vern FE. Atpen and W. H. Batcxe. 
(Continued from page 140.) 


Tue broad trends in the design of surface-condenser 
installations for turbine plants are shown by Fig. 5. 


increase in the Rankine cycle efficiency ratio (the 
efficiency of converting heat available in the steam into 
electrical energy) have all contributed, as shown by 
Fig. 5, to decrease the amount of heat rejected to the 
condenser circulating water for each kilowatt-hour 
generated. This rejected heat has, on an average, 
over a period of the last 12 years, been decreased from 
about 10,800 B.Th.U. to about 7,000 B.Th.U. 
kilowatt-hour of gross generation. 
densing surface has, however, on the average, decreased 
from about 1-6 sq. ft. in 1920, to 0-98 sq. ft. per 
kilowatt of turbine capacity installed in 1930, and the 
amount of condenser circulating water used has 
decreased from 2 gallons per minute to 1-44 gallons 
per minute per kilowatt of turbine capacity. For 


per | 
The area of con- 


the eight large units operated initially in 1931, an) 


average of 0-71 sq. ft. of condensing area was installed 


and 1-15 gallons per minute of condensing water cir- | 


culated per kilowatt of turbine capacity. 
single-pass condensers has increased very fast. 
Much worth-while improvement in condenser design, 


The use of | 


based on thorough research work, has been accom- | 


plished. The use of better tube arrangements which 
| ensure steam penetration to all parts of the tube bank, 


the continuous scavenging of non-condensable vapours, | 


{and low pressure drop from turbine exhaust to air- 
pump suction; the use of more effective air coolers 
usually external to the condenser shell; higher water 


velocities of the order of 7 ft. to 8 ft. per second through | ficial effects of vacua higher than 


of circulating water. More efficient and more frequent 
cleaning of condensers, facilities for the removal of 
debris from the inlet tube sheet while the unit is in 
service, divided water-box construction where there is 
much debris in the circulating water, and more careful 
| safeguarding against air leakage into the condenser, 
have all had their part in maintaining good surface- 
condenser performance. All of these improvements 
in design and operating practice have fallen somewhat 
short of making it possible, with the modern condensers 
of reduced surface operating with the much smaller 
amounts of circulating water per kilowatt, to maintain 
as high vacua with the installations typical of 
1920 practice. The acceptance of somewhat lower 
vacua justified by the accompanying reduction in 
investment in the condenser and its related equipment 
is indicative of the careful proportioning which in 
recent years has entered more fully into power-station 
design. 

The combined effects of higher initial steam pressures 
and temperatures, the use of the regenerative cycle, and 
the rather general acceptance of a leaving loss of 5 per 
cent. to 6 per cent. at maximum load and 29 in. vacuum 
have resulted in the shape of the overall turbine water- 
rate curve on an extraction basis being about as shown 
by Fig. 6, with the turbine rated at its proper economic 
capacity. Such a turbine, having had but little 
ability at maximum output to avail itself of the bene- 
28-5 in. Hg, 


the tubes; the rather extensive use of {-in. and }-in.| does not require nearly so large a surface condenser as 
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Total installations ia 15 10 22 35 32. vw 
Installed kilowatts (1,000) 500 417 330 605 1 078 1,187 1,158 
Average turbine capacity in 
kilowatts 27,800 27,800 | 33,000 27,500 30,800 37,000 34,000 
Capacity and type 60,000 60,000 | 60,000 37,500 60,000 52,000 80,000 
ce ie ow te a c Cc. 
Largest turbine in kilowatts ‘ , ; 
average area in square feet 
per installation 43,600 46,700 | 50,800 42,200 45,000 50,000 37,300 
Square feet of area in largest 
condenser 4-25,000 4-25,000 425,000 62,000 2-37.500 70,000 80,000 
two-pass two-pass | wo pas two-pass two-pass two-pass two-pass 
Average square feet per kilowatt 1:58 1:72 1-52 1:37 1-21 
Average gallons per minute per 
kilowatt 2:06 1-93 2:07 1:92 1:98 1-87 1:56 


nt. of all Installations 
point at lower end 
rhe installations for 


The graph covers approximately 90 per « 
one condenser installation, indicates by 
water per kilowatt of gross generaticn.”” 


The importance of delivering fred water having a 
minimum content of solids to the boilers has almost 
entirely eliminated the use of jet condensers, and not 
more than six or eight turbines of 20,000 kw. capacity 
or higher, installed since 1920, have been so equipped. 
Surface condensers have increased in size as the turbines 
have increased in capacity, but the increase has not 
been nearly in proportion. The use of higher initial 
steam pressures and temperatures, reheating, extraction 
of steam from the turbine at a number of points for 
heating feed water on the regenerative cycle, and an 


* Paper read before The American Society of Mechan- 
ical Engineers, June 27, 


1932. Abridged 





DESIGN CHARACTERISTICS OF SURFACE CONDENSER INSTALLATIONS FOR TURBINES OF 20,000 Kw. AND LARGER. 
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diameter condenser tubes rather than 1 in. o.d. tubes, 
as was conventional practice prior to 1924; and the use 
of more efficient steam-jet air-removal pumps, have all 
contributed to improve surface-condenser performance. 
It has been demonstrated* that a 30,000-sq. ft. con- 
denser of modern design can give the same overall 
performance as a 50,000-sq. ft. condenser typical of 
design practice in 1919, serving a duplicate 
turbine and supplied with the same amount and quantity 


good 


* “ Some 
Edwin B. 

Edison Com 
Society of M. 


Results of Condenser Operation,” by 
Ricketts, Research Engineer, New York 
yany. Paper presented before the American 
echanical Engineers, December, 1926. 








design and operating practice for heat rejected to the condenser circulating water. Each line, representing 
kilowatt of gross generation,” and by point at its upper end ** Gallons per minute 
ach year are plotted in the order of turbine efficiencies, those for the larger and more efficient turbines being placed to the right. 


of circulating 


would a non-extraction type turbine of the same 
capacity designed for lower steam pressure and tem- 
perature and for a lower leaving loss. It appears, 
therefore, that the acceptance of higher leaving loss 
results in a substantial reduction in the investment in 
the condensing installation as well as in the turbine. 
Fig. 6 shows a reduction at full load of only 1-4 per 
cent. in the water rate incident to an improvement in 
vacuum from 28-5 in. to 29-5 in. Hg. However, 
this same turbine at 70 per cent. of its maximum rated 
output will, for the same improvement in vacuum, 
show a decrease of approximately 3-6 per cent. in 
water rate, and at 40 per cent. of its maximum output 
a reduction of approximately 8 per cent. in water rate 
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for the same improvement in vacuum. This emphasises 
the importance of condenser installations which, by 
reason of low air leakage, efficient air pumps and air 
coolers, and high maintained water velocities, can, at 
partial loads, maintain very high vacua. 

The trend toward the use of less surface per kilowatt 
of installed turbine capacity has appreciably simplified 
what would otherwise have been a most difficult 
design problem for latge turbine installations. It 
should not be inferred, however, that the size of con- 
denser shells has borne a direct relation to the installed 
tube surface. In order to provide for adequate 
penetration of the steam to all parts of the tube bank, 
it has been necessary to provide some form of differential 
tube spacing or its equivalent, and this, in turn, has 
reduced the space factor (ratio of total tube cross- 
sectional area to total tube-sheet area), which, in turn, 
increases the diameter of the condenser shell. 

From two to eight condensers have been installed 
to serve each of a number of the large cross-compound 
and tandem-compound turbines, and in a number of 
cases these condensers have been closely coupled to the 
turbine exhaust with the condenser tubes placed 
vertically. The present trend seems to be back to 
conventional practice, with a horizontal condenser 
placed directly below the turbine exhaust. Ten 
turbines, ranging in capacity from 105,000 kw. to 
165,000 kw., have been installed, each served by one 
horizontal condenser. Eight of these condensers were 
designed for a single water pass. 


Fig.6. WATER-RATE CHARACTERISTICS OF 
A MODERN TURBINE AT ITS 
pa MAXIMUM RATED OUTPUT. 
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The trend toward the use of single-pass condensers | 
has been an interesting one. The four design factors | 
which have made it possible appreciably to reduce the | 
amount of surface required to absorb a certain amount 
of heat from the turbine exhaust are, in the order of 
their importance : 

(1) Better arrangement of the tube surface, ensuring | 
that effective work will be done by each tube. 

(2) The use of high water velocities through the 
tubes. If good performance is to be obtained, then 
for each square foot of condensing surface approxi- 
mately 0-005 kw. must be expended on the job of 
scrubbing down to a reasonable thickness the dead 
oe of water which clings to the inside wall of the 
tube. 

(3) The use of efficient air coolers, external to the 
condenser shell. 

(4) The use of smaller diameter tubes. 

As designers have availed themselves of these factors, 
whether in two-pass or single-pass designs, there has 
been marked improvement in the effectiveness of the 
condenser, and later designs have been laid out with 
less surface to perform the same duty. With relatively 
less total surface and the use of tubes of smaller 
diameter and greater length, it has been found readily 
possible to arrange the surface for a single water pass, 
hold the water velocity through the tubes up to 
approximately 8 ft. per second, and still not have the 
total circulating water exceed the amount which, for 
maximum load conditions, will correspond to a tem- 
perature rise of from 12 deg. F. to 15 deg. F., which, 
in general, has been found to result ina proper economic 
balance between pumping power, investment in circula- 
ting water tunnels and piping, and the steam con- 
sumption of the main turbines. The use of condenser 
shells of relatively smaller diameter with tubes up to 
30 ft. in length has, for the larger turbines, very much 
facilitated the design of the foundations which support 








the machines and has, in addition, resulted in condensers 
having appreciably lower cost for the shells, the tube 
sheets and support plates. 

For two-pass condensers, the difficult problem is to 
ensure that each tube will absorb its proportional amount 
of heat. For single-pass condensers, the problem of 
longitudinal distribution of steam becomes difficu:t, 
particularly where very long tubes are used. Means 
have been devised, however, to ensure that a propor- 
tionately larger amount of steam will be delivered to the 
cold end of the single-pass condenser. 

Another interesting design trend is that toward the 
use of tubes rolled into the tube sheets at both ends. 
This feature reduces leakages and also tends to reduce 
the investment. A large percentage of all condenser 
installations in the United States have cast-iron shells 
and water boxes and brass tube sheets. The pressure 
to reduce investment has resulted in some of the newer 
installations being made with welded steel shells and 
steel tube sheets. It seems probable that this trend 
will continue, at least as relating to the use of welded 
steel shells. 

The problem of slowing up the rate of deterioration 
of condensing equipment is a most difficult one, 
especially as the sources of condenser circulating water 
are becoming increasingly contaminated with sewage 
and industrial waste. It is fairly general practice to 
use Admiralty condenser tubes of No. 18 B.W.G. 
thickness for all installations with salt or brackish 
water, and Admiralty tubing is being used in preference 
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to Muntz for perhaps 50 per cent. of the newer instal- 
lations using fresh water from rivers or lakes. Corrosion 
of varying degrees of rapidity is encountered mainly 
at the inlet end of the tubes. This inlet corrosion is 
particularly acute for installations using salt water 
having a large amount of entrained air. The installa- 
tion in the inlet water box of zinc, mild steel, or 
aluminium plates, supported by bronze bolts screwed 
into the tube sheet, has, in many cases, appreciably 
slowed up the corrosion. In a few cases, provision 
has been made for the positive circulation of direct 
current between plates in the inlet water box and the 
tubes, and the results have appeared to be beneficial. 
The life of Admiralty tubing with salt water varies 
from three years to seven years, and probably averages 
nearer the lower figure. Aluminium bronze, aluminium 
brass, arsenical copper, and “30 per cent. nickel-70 
per cent. copper” tubes are being experimented with, 
and show promise of longer life where water conditions 
are bad. High content of entrained air in the circula- 
ting water causes rapid graphitisation of cast-iron 
water- boxes. 

The use of brass and semi-steel water-box rings is 
being considered. There is a trend toward the use of 
slower-speed circulating pumps, and this, together 
with the installation of high-grade bronze impellers 
and the limiting of the suction head by setting the 
pumps low, is having a beneficial effect in reducing the 
maintenance on circulating pumps. 

During the last two years, provision has been made 
in at least 12 generating stations for the chlorination 
of the condenser circulating water. Chlorination is 
used to combat two distinct adverse conditions not 


(1) The formation of slime on the wall of the tube, 
with rapid decrease of vacuum. 

(2) The growth of mussels on the walls of the intake 
and discharge circulating-water tunnels. This results 
in decreased water flow and fouling of the inlet tube 
sheet of the condenser as the mussels are dislodged and 
carried into the condenser. 

Both of these problems are most acute in the sum- 
mer time, and add to the difficulties of maintaining 
even reasonably good vacua with the warm circulating 
water. It has been demonstrated that, by dosing the 
circulating water with chlorine for a few minutes at 
intervals ranging from 90 minutes to 180 minutes, the 
formation of the slime can be inhibited.* Conditions 
were favourable for the formation of slime from the 
circulating water taken from the Illinois River for the 
Powerton Station at Pekin, Illinois. Fig. 7, contrasting 
a year’s operation without chlorination of condenser 
circulating water with another year’s operation during 
which circulating water was chlorinated for the con- 
denser of a 55,000-kw. turbine in this station, shows that, 
with chlorination, the performance of the condenser 
can be made to approach very closely that correspond- 
ing to a 100 per cent. clean condition. Prior to the 
installation of chlorinating equipment, the condenser 
tubes were scoured twice a day during the summer 
months by the injection of sand into the water box, and 
rubber plugs were shot through the condenser tubes 
whenever the unit was removed from service. These 
methods of cleaning the condenser have now been 
largely discontinued.t The proportion of chlorine 
required to be fed in at the screen well to accomplish 
this purpose is exceedingly small. While available 
data on mussel extermination are less decisive, results 
which have been reported are encouraging. 

The chemical treatment of condenser circulating 
water bids fair to eliminate almost entirely the two 
filthiest jobs in the power station, viz., the cleaning of the 
condensers and of the tunnels, and, in addition, it holds 
promise of very much reducing the stoppage time for the 
main turbines incident to performing this work. It is 
possible that, as additional experience is gained, 
appreciable savings will be effected in new stations by 
designing the circulating-water tunnels for higher water 
velocities on the basis of the knowledge that the tunnels 
can be maintained in a clean condition by the intermit- 
tent chlorination of the circulating water. 

Steam-jet air-removal pumps are being used almost 
universally. Their compactness and low cost and the 
ability to absorb conveniently the latent heat of the 
steam used into the feed-water heating cycle have 
commended them in spite of their relative inefficiency 
when contrasted to slow-speed, motor-driven, rotative 
dry vacuum pumps. 

Condensate pumps are usually designed to pump 
the condensate through at least one low-pressure 
extraction heater into an elevated surge tank or a 
combined de-rator, extraction heater, and surge tank. 
In most modern installations, both condensate pump 
glands are under the pressure of the discharge from the 
first stage in order to avoid air leakage into the con- 
densate. It is almost universal practice to install two 
condensate pumps for each turbine, one being held in 
reserve. Opinion is divided as to whether variable- 
speed drive should be provided for the condensate 

jumps. 
< The trend is toward the use of relatively slow-speed 
horizontal circulating pumps having efficiencies up to 
85 per cent. It is fairly general practice to install two 
circulating pumps for each main turbine, their com- 
bined capacity being used for normal operation, but 
the capacity of one pump being sufficient for maximum 
load operation with some sacrifice in vacuum. Opinion 
is divided as to the necessity of variable-speed drive for 
the circulating pumps. 

It appears that the trend with modern installations 
is, or will be, towards the maintained circulation, except 
for very light loads coincident with injection-water 
temperatures below 40 deg. F., of an amount of circu- 
lating water which will correspond to water velocities 
through the tubes of from 7 ft. to 8 ft. per second. 
There are probably not more than 15 generating 
stations of over 10,000-kw. capacity in the United 
States that are served by cooling towers or spray ponds. 
The largest of these stations is the 82,500-kw. station 
of the Dallas Power and Light Company. 

Very special problems are encountered in the design 
of the condenser installations for some of the turbine 
plants built on the Ohio River, the Mississippi River, 
and the Missouri River. In certain cases, the rise in 
river-water level from the low-flow condition to a flood 
condition is as much as 65 ft. The condensers and 
their auxiliaries in these stations are placed near the 

* The original development work was done in the 
Crawford Avenue Station in Chicago, the Kearny 
Station in New Jersey, and the Northport Station on 
Long Island. 

+ For a more complete description, refer to article 
entitled ‘‘ Chlorine Treatment of River Water at Powerton 
Station,” by K. E. Stoll, Results Engineer, Super-Power 
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bottom of a well the floor of which is close to the 
extreme low-water level. In the case of the Columbia 
station below Cincinnati, the floor of the condenser well 
is 86 ft. below the top of the turbine platform, and the 
well has a diameter of 76 ft., being large enough to 
take the condensers and condenser auxiliaries for two 
63,000-kw. turbines. The very long revolving screens 
required for these river plants present special problems 
of design. 
removing debris from the space in front of the bar 
screens by means of a clamshell bucket. The most 
interesting installations of this type are the West End 
station and the Columbia station at Cincinnati, the 
North-east station at Kansas City, Mo., and 
Cahokia station at East St. Louis, Dl. 

The multi-stage heating of feed water by steam 
extracted from the main turbines is mainly accom- 
plished in closed feed-water heaters, which are placed 
as close to the turbine as possible. Vertical heaters are 
quite generally used in the recent installations because 
of their space economy. In a number of stations one 
open heater of the de-aerating type, having a consider- 
able amount of water-storage capacity, is placed so as 
to deliver water to the suction of the feed pumps. 
The closed feed-water heaters are designed to operate 
on from 3 deg. F. to 10 deg. F. terminal difference, and 
the open feed-water heater is designed for less than 
1 deg. F. terminal difference. It is general practice to 
cascade the drips from one heater into the next lower 
heater and pump the combined drips back into the 
feed line at either one or two points. 

In the larger condensing stations of modern design, 
the make-up to the boilers runs from 0-8 per cent. to 
1-5 per cent., and this make-up is usually supplied 
through evaporators. Fresh water is usually fed to 
the evaporators, and, in some cases, this water is first 
passed through a water softener in order to minimise 
the scale troubles in the evaporator. It is rather general 
practice to deliver low-pressure steam extracted from 
the main turbine to a single-effect evaporator and to 
deliver the vapour either into the next lower feed- 
water heater or to an evaporator condenser located just 
bevond the next lower extraction heater. 

Two or more boiler-feed pumps are usually grouped 
with, and considered as a part of, the turbine installation. 
In a number of cases, the feed pumps have been selected 
so that one pump has sufficient capacity to handle the 
feed water for a turbine of 50,000 kw., and in a few 
cases for turbines of even larger capacity. There is a 
school of thought which favours more conservative 
practice in connection with this most important 
auxiliary, as evidenced by the installation of six motor- 
driven boiler-feed pumps and four steam-driven pumps 
to serve the 208,000-kw. turbine in the State Line 
station, and by the installation of nine motor-driven 
pumps and two steam-driven pumps to serve the two 
105,000-kw. turbines in the Powerton station. It is 
rather general practice to group moderate-sized turbines 
of less than 40,000-kw. capacity in pairs and to instadl 
four boiler-feed pumps of equal capacity for each pair of 
turbines, one motor-driven and one steam-driven pump 
serving as reserve capacity. It is rather common 
practice to drive the boiler-feed pumps by means of 
variable-speed induction motors having a speed range 
of approximately 20 per cent. For steam pressures up 
to 650 Ib. per square inch, the feed water passes through 
only the condensate pump and the boiler-feed pump on 
its from the condenser to the boiler. For an 
operating pressure of 1,200 Ib. per square inch, there is 
usually one, and in some cases two booster pumps 
installed in series between the condensate pumps and 
the boiler-feed pumps. A recent development of 
interest is the use of motor-driven boiler-feed pumps of 
the plunger type to serve the two new 1,200-lb. pressure 
in the State Line station 

Most of the turbine plants fall into three classes as 
regards the arrangement of equipment : 


way 


turbines 


(1) Turbines placed lengthwise in the turbine-room 
with horizontal condensers directly beneath the turbine 


exhaust, the condenser tubes being at right angles to 
the turbine shaft. Turbines are arranged in pairs, 
with the throttles of No. 1 and No. 2 adjacent to each 


other and a common space provided for withdrawing 
the fields of No. 2 and No. 3 machines. Only a narrow 
platform is provided around the main turbine, and 
t! room crane has dire 
the 
condenser-room floor 


e turbine access to the condenser 


vater boxes and circulating pumps 
for 
when the turbines are dismantled. 
and horizontal 


beneath th 


Space 


provided on the the landing 


of parts 


’ 


(2) Turbines are placed crosswise, 


condensers are placed directly turbine 
exhaust, the condenser tubes at right angles to 
the turbine-shaft. Turbines arranged in pairs, 
with a common space for each pair used for the with 
drawal of condenser tubes and the installation of the 
condenser circulating pumps 


with 


are 


Somewhat larger plat 
forms are placed around the turbines, but in most cases 


ypenings are provided so that the crane has access to 


the condenser water-boxes and the circulating pumps. 
Space is provided on the condenser-room floor for the 
landing of parts when the turbines are dismantled. 


the | 


| VACUUM CLEANER FOR SACKS; L.M. & 8S. RAILWAY. 


| 
| 
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In some cases, special provision is made for 
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(3) Where a high premium is placed on ground area, 
the turbines are placed crosswise in the turbine-room 
and horizontal condensers are used with their tubes 
parallel to the turbine-shaft. The space underneath 
the main generators used for the withdrawal of 
condenser tubes and for the circulating pumps. The 
distance from centre line to centre line of adjacent 
turbines is cut down toa minimum. A continuous floor 
is placed at the top elevation of the turbine platform, 
and during dismantling turbine parts are landed in the 
space at the end of the generator. In order to provide 
space for the withdrawal of the condenser tubes, it is 
necessary to locate the generator air coolers, generator 


18 


air ducts, and the external fans above the turbine | 


platform. For such installations the external fans 
for the generators have been mounted on the two sides 


of the generator, at the end of the generator, or on top | 


of the generator. 

The trend of boiler-plant design has been towards 
more and more capacity per square foot of ground area, 
and the present tendency, at least for turbine units of 
50,000-kw. capacity and smaller, is to install one boiler 
per turbine. With the crosswise arrangement in the 
turbine-room and a single row of boilers in the boiler- 
room, the space requirements for boilers and turbines 
substantially match each other. It is believed that, 


even for very large turbine units and compact layouts | 


used where ground area is at a premium, it will still 
be possible with a crosswise turbine-plant layout to 
match boiler turbine capacity by 


capacity against 


| installing two boilers per turbine, one on either side 


| for 





of a central firing aisle, which will be parallel to the 
turbine-room. 

In some of the newer stations of moderate capacity, 
up to 100,000 kw., provision has been made for centrali- 
sing the control for two turbine-generators, together 

their related boilers, and the electrical control 
outgoing transmission lines at a point in the 
auxiliary bay the boilers and the turbines. 
The wall between the turbines and the boilers is omitted, 
so that the operator may be able to see the principal 
pieces of equipment from the contro] station. 

Both structural steel and reinforced concrete have 
been used for turbine supports. For the larger turbines, 
it is usually necessary to use foundation supports of 
greater height in order to provide space for the con- 
denser and the This makes the problems of 
design more difficult. 

Structural-steel supports have been most generally 


with 


between 


piping. 


used where very compact layouts have made it neces- 
to conserve as much space as possible for the 
of the condenser and piping. This 
particularly true where the condenser is installed with 
the tubes parallel to the turbine-shaft. 

Perhaps the most important factor contributing to 
the successful performance of turbine foundations, 
whether of steel or reinforced concrete, is the stiffness 
of the individual members and the rigidity of the 
support as a whole. While increased mass in the 
support aids of itself in resisting tendencies to vibrate, 
and therefore the more massive reinforced-concrete 
supports are inherently advantageous, it has been 
found that, by limiting the deflections of individual 
members to low values and providing adequate bracing, 


sary 


is 


installation 


satisfactory supports can be constructed of either 
steel or concrete. With steel supports, mass and 
stiffness are provided by filling between steel girders 
with concrete wherever practicable. Generally, the 
supports are entirely independent from the building 
framing. In a number of New York stations, how- 
ever, the floors around the units have been framed 
from building columns directly to steel turbine sup- 
ports with satisfactory results. This procedure con- 
serves space below the turbine-operating platform by 
eliminating auxiliary floor-supporting columns or 
deep girders. With this construction, the floor framing 
is usually not considered as bracing the turbine support, 
which is designed as though entirely independent, and 
special care is taken to make the support itself rigid to 
ensure that vibration will not be transmitted to the 
building frame. 

There have, perhaps, been more cases of troublesome 
vibration in resonance with the turbine in structural- 
steel supports than for those constructed of reinforced 
concrete. Most cases of troublesome vibration can 
be traced to a lack of stiffness in the support rather 
than to the material of which it was constructed, and 
usually it is found to be due to unbalance of the 
turbine-generator rather than to inadequacy of the 
support itself. 

There has been a very definite trend toward the 
use of motor drives for the turbine-plant auxiliaries, 
the one major exception being the 280,000-kw. East 
River Station of the New York Edison Company, 
in which caze it was considered that extreme measures 
were justified for the insurance of reliability. In most 
cases, 2,300-volt induction motors have been used for 
the drive of the condensate pumps, the circulating 
pumps, and the boiler-feed pumps. The incentive 
of simpler, less expensive, and more compact control 
equipment of the air-break type has dictated the use 
of 440-volt and 550-volt motors in several of the 
recent installations. Direct-current motors have been 
used in the stations of the Detroit Edison Company. 

10-second interruption in power supply for the 
circulating pumps or a 60-second interruption for the 
condensate pumps and boiler-feed pumps is apt to 
cause a stoppage of turbines or a curtailment of their 
output. It becomes extremely important, therefore, 
to safeguard the continuity of power supply to these 
auxiliaries. 

Five solutions of this problem have been quite 
generally used : 
~ (1) The power supply for the essential auxiliaries is 
taken through one or more banks of transformers from 
the main-station This solution is particularly 
applicable where the station is interconnected with 
several other stations and there is fair assurance that 
at least one of the several sources of power supply 
will always be available. Facilities must be provided 
for quickly switching the station auxiliaries to any 
one of these sources of power supply, and it is to be 
noted, especially in connection with the circulating 
pumps, that but little time is available to make a 
changeover. It is rather common practice to divide 
the essential auxiliaries into two groups, each deriving 
its power supply from a separate source, thus ensuring 
that the loss of one source of power supply will shut 


‘bus. 
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down only one of the two circulating pumps for each 
machine. 


, ee ’ | 
(2) The essential auxiliaries for each turbine are 


supplied with power from a bank of transformers 
connected directly to the generator leads. Where 
generator reactors or step-up transformers are installed 
in the generator leads, the voltage at which power is 
supplied to the essential auxiliaries still holds up fairly 
weil, even though a short circuit occurs on an out- 


going line, on the main-station ‘bus, or in one of the | 1,000,000 a year. 


main generators. 

(3) The essential auxiliaries for each turbine receive 
their power supply from a smaller generator directly 
coupled to the main generator. These smaller gene- 
rators for auxiliary power supply are not operated 
in parallel, and the auxiliary generator for each turbine 
and its group of essentia] auxiliaries constitutes a 
system that is independent of troubles on the main- 
station ‘bus and independent of troubles with the 
auxiliaries of any of the other machines. In order to 
provide for starting and the possibility that any one 
of the auxiliary generators may be temporarily crippled, 
provision is made for an alternate source of power 


supply from the transformers that supply power to | 


the non-essential auxiliaries or from a house turbine. 

(4) The power supply for the essential auxiliaries is 
taken from an auxiliary generator, which is driven 
either by means of a condensing turbine or by a turbine 
which supplies steam for feed-water heating. In the 
latter case, it is necessary to inter-connect the auxiliary 
generator with the main-station ’ bus in order to provide 
for interchange of power. This solution of using a 
separate auxiliary generator driven by means of a 
condensing turbine has the operating advantages of 
the auxiliary shaft generator and the further advantage 
of being free from troubles incident to a drop in system 
frequency. It involves, however, a rather considerable 
investment and at least some sacrifice in overall station 
efficiency. 

(5) A combination of the first and the fourth solutions 
may be obtained by installing a turbine-driven auxiliary 
generator, which is available to pick up the auxiliary 
load quickly in the event of trouble on the main- 
station *bus bars In some cases, these auxiliary 
generators spin normally as synchronous condensers 
with no steam passing through the auxiliary turbines, 
and in other cases they stand normally at rest, but 
are of such design that they can be started and the 
load be applied within 15 seconds. These auxiliary 
turbines usually exhaust to atmosphere. 


The problem of protecting the power supply for the | 


essential auxiliaries in the boiler plant is of similar 
nature, and is directly related to turbine-plant problems. 
It has, however, certain speciai aspects, the discussion 
of which is not within the scope of this paper. 

It is probable that at least 60 per cent. of the large 
turbine-generators installed have direct-connected 
exciters, 
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| VACUUM CLEANER FOR SACKS. 


Ir is perhaps not generally known that British 
Railway Companies help such industries as grain 
milling, brewing, farming and so forth, by hiring sacks 
|for the transport of the loose materials involved. 
|The London, Midland and Scottish Railway Com- 
|pany, for example, has a working stock of some 
| 738,000 of such sacks, with a turnover of about 
As may be readily imagined, few 
}sacks in this enormous quantity are returned from 

circulation in a clean condition, and to put them in a 
| fit state for re-use they had formerly to be turned out 
|and shaken by hand, a laborious and dirty operation. 
|The London, Midland and Scottish Railway Company 

has, therefore, now installed at its Sheet and Sack Stores, 
| Trent, the vacuum-cleaning apparatus illustrated on 
| the opposite page, which apparatus is, incidentally, the 
| first of the kind in Great Britain. The machine s 
known as the Eureka (Herbst Patent) sack cleaner, 
and consists of an electrically-driven fan, to the suction 
inlet of which the bags to be cleaned are presented. 
| The fan runs at a speed of approximately 2,000 r.p.m. 
|} and draws in at this speed about 3,000 cub. ft. of air 
| per minute, at the base of the cleaning tube. The fan, 
seen at the left of the figure, is mounted at a suitable 
height to enable the sacks to be held underneath the 
lower end of the somewhat conical tube to the top 
of which the suction bend is coupled. 

The sack to be cleaned is held with its mouth sur- 
rounding the opening of the tube when the ascending 
air current immediately draws it upwards into the 
spout and automatically turns it inside out in the 
process. The bottom of the inverted sack is drawn 
up against a wire grid, of an outline approximating to 
the contour of a filled sack, so that the corners are 
properly reversed. The mouth of the sack is held 
by the operators during cleaning and its whole area is 
exposed to the air current which, passing from the out- 
side surface to the inside one, effectually removes any 
residuum of the previous contents. The sack is now 
drawn out of the tube, and, as it is inside out, it is again 
presented at the bottom, so that it is automatically 
turned to its original form, while any dust or dirt 
adherent on the outside is removed. The dust-laden 
air is discharged by the fan into the pair of cyclone 
separators at the right of the figure. The separated 
dust falls into collecting sacks at the base of the 
cyclones and the air, before release, passes through 
the filter cloth tubes seen above the cyclones. The 
operating conditions are, it is clear, a great improve- 
ment on the old ones, as the men now work in a dust- 
|free atmosphere. The sacks are handled on trucks 
|from which they are deposited on trays ready for 
| the operators, the rate of supply and removal being 
|such that over 2,000 sacks can be cleaned a day. 
| We are obliged to Mr. W. K. Wallace, Chief Stores 
| Superintendent, London, Midland and Scottish Railway, 











| for supplying us with the information on which this 


(To be continued.) 
| account has been based. 


Barron Fauis, QuEENSLAND.—An Order in Coun- | <== a 
cil was recently issued authorising the Barron Falls} Tae Royat AgronauTicaL Socrety.—At the last 
Hydro-Electric Board to raise 100,0001. by the sale of | meeting of the Council of the Royal Aeronautical Society, 
debentures to the Commonwealth Bank, for the con-| Mr. C. R. Fairey was elected president, and Professor L. 
struction of works at Barron Falls for the production | Bairstow, Air Marshal Sir R. Brooke-Popham, and 
and distribution of electricity. ' Mr. A. F. Sidgreaves, vice-presidents, for the year 1932-33. 





2,500-KW. MOTOR CONVERTERS 
AT ST. PANCRAS. 


Messrs. Tue Bririss THomson-Hovuston Company, 
Lrmrrep, Rugby, have recently installed three motor 
converters in the Arlington-road substation of the 
St. Pancras Borough Council. These machines, the 
appearance of which will be gathered from the accom- 
panying illustration, have a normal full-load direct- 
current output of 5,208/4,901 amperes, at 450/510 volts, 
when supplied with three-phase current at 5,000/5,300 
volts and a frequency of 50 cycles, the synchronous 
speed being 500 r.p.m. They will also give a 25 per cent. 
overload for two hours, a 50 per cent. overload for 
15 min. following a full-load run; and will deliver twice 
the full-load current for 15 secs. The temperature rise 
was guaranteed not to exceed 80 deg. F., after a full- 
load run, and 90 deg. F., after two hours at 25 per cent. 
overload following a full-load run. Tests have shown 
that the machines operate well within these figures. 

Each set occupies a floor space of 18 ft. 10 in. by 
8 ft. 7 in. and is 9 ft. high. The baseplate is mounted 
on some 200 rubber rondelles, to ensure that no vibra- 
tion is transmitted to the foundations, and in spite of 
their comparatively high speed, we understand that the 
machines are quiet in operation. Three bearings are used, 
the centre one of which carries a short, hollow coupling 
shaft, which is connected to the machine spindles 
through steel flanged couplings. It is claimed that 
this arrangement facilitates handling and gives ample 
stiffness without the necessity for making the shafts of 
excessive diameter. Each set weighs 45 tons complete, 
but no one part has a greater weight than 10 tons. 
To prevent grooving of the commutator and slip rings, 
an automatic mechanical endplay device is fitted at one 
end of the set, while excessive overspeed is prevented 
by a centrifugal governor at the other end, which is 
connected electrically to the main circuit-breakers. 

The motor is a four-pole synchronous machine, the 
stator winding of which has been designed to withstand 
a pressure of 15,000 volts for 15 minutes. The rotor 
is wound 12-phase. Three of the phases are con- 
nected to slip rings for starting purposes, while the ends 
of all of them are brought out to a ring of contacts 
and short-circuited to form a neutral star point after 
the machines have been synchronised. The energy 
drawn from the alternating-current network is trans- 
mitted to the direct-current generator partly mechanic- 
ally and partly electrically. For the latter purpose, 
connections are taken from the rotor through the hollow 
shaft to the armature, the effect being the same as in 
a rotary converter. The remainder of the power, about 
33 per cent. of the total, is transmitted mechanically, the 
effect being the same as in a motor generator. Voltage 
regulation is effected by a shunt field rheostat, the 
result being that lagging or leading wattless current is 
drawn through the machine windings and causes the 
reactance voltage to act with or against the supply 
voltage, thus increasing or decreasing the pressure 
applied to the direct-current armature. 

Starting can be effected either by hand or automatic- 
ally. Where the first method is used, a bank of resist- 
ances is connected across the slip rings, so that the 
motor acts as an induction motor. As the speed 
increases, the direct-current armature generates a 
voltage at a gradually increasing frequency, whereas 
the frequency of the rotor current decreases until at 
synchronous speed the two values are equal and a 
synchronising torque is produced. To increase this 
torque the slip rings are connected to reactance coils, 
and when the rotor current falls to a relatively low 
figure, thus indicating synchronism, the short-circuiting 
gear is operated, and the ends of all the 12 phases are 
connected together and to the neutral on the direct- 
current side. The machines can also be started 
automatically by using a small induction motor to 
operate the short-circuiting gear through a worm and 
cam, limit switches being provided so as to interrupt 
the power supply to the motor at each end of the travel 
and to set the connections for the reverse motion. 


Company REGISTRATIONS DURING THE First Hair 
oF 1932.—Messrs. Jordan and Sons, Limited, company 
registration agents, Chancery-lane, London, have recently 
issued their statistical report showing the new com- 
panies that have been registered during the half-year 
ending June 30, 1932. From this it appears that 5,093 
such companies, with an aggregate capital of 34,057,5561., 
were registered, of which 108 were private and 4,985 
public, the capital involved under the two headings 
being 5,254,458/. and 28,803,098/., respectively. The 
total number, it is interesting to note, is in excess of the 
figures for the corresponding periods of 1931 and 1930, 
am 4,337 companies with a capital of 27,729,5521. and 
4,439 companies with a capital of 60,284,623/., respec- 
tively, were registered. In 1929, though only 4,675 
companies were registered, the capital involved was 
152,337,2831. Of the companies formed during the last 
six months, electricity, gas and water accounted for 264, 
with a capital of 587,100/., engineering for 272, with a 
capital of 913,5941., metals for 60, with a capital of 
869,200/., and mines and quarries for 52, with a capital 





of 866,014I. 
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INTERNAL-COMBUSTION ENGINES. 


364,222. Imperial Chemical Industries, Limited, 
of London, and C. E. Greenwood, of Wolverhamp- 
ton. Silencer. (3 Figs.) October 22, 1930.—The 
silencer is intended for internal-combustion engines or 
pneumatic machinery. It has a _ cylindrical barrel 
~~ partially closed at the ends by conical end-plates 
rom which project external tubes 4, 5 forming the inlet 
and outlet. Spaced along the axis of the barrel are 
conical bafile-plates 6, disposed with their apices 7 all 
pointing in the same direction and with their circular 











(364 222) 


rime bearing against the interior of the barrel. Each 
cone has a single circular hole 8 about midway between 
the apex and the rim, and the cones are arranged in the 


barrel so that the holes in the baffle-plates are staggered. | 


Gases passing through the hole in one plate impinge on 
an unperforated portion of the next plate, which tends 
to selene their velocity. The shape of the expansion 
chambers between the plates, however, is such that the 
greater portion of the gas is deflected from the wall of 
the chamber in the direction of the next hole, so that 


little back-pressure is caused. (Accepted, January 1, 
1932.) 
STEAM ENGINES, BOILERS, &c. 
364,193. A. W. Bennis, of Bolton. Pulveriser. 


(1 Fig.) October 8, 1930.—The pulveriser is of the 
rotary impact type for pulverising coal. The beaters 
3, 3a are mounted in groups on the shaft and actually 
on arms 4, which in turn are connected by a bolt to a 
sleeve 6 secured to the shaft. Alternate beaters of any 
group are mounted on opposite sides of their arms 4. 
The chambers within which each group of beaters rotate 
are formed by ribs 7, 7a projecting inwards from the 
inner periphery of the casing. These ribs extend 
inwards over a portion only of the distance between 
the casing and the shaft. At predetermined intervals 
on one radial face they are provided with axially and 
radially extending projections 8 which form with the 
ribs 7, 7a a number of pockets. The ribs 7a at the 
left-hand end of the pulveriser, which is the exit end, 
extend inwards from the casing 1 over a greater distance 
than the ribs 7, which form the exit-bounding wall of | 
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1930.—The invention consists in an exhaust-steam heater 
to be located in the smoke-boxes or the uptakes of 
steam boilers for the purpose of revivifying, by the boiler 
waste gases, the exhaust steam from steam power 
installations. The heater consists of straight tubes 1 
in two banks expanded at the ends into a pair of tube 
plates. The tube plates have bolt holes to permit of 
end covers being secured thereto over the expanded 
ends of the tubes. Moreover, the extreme outward 
} ends are equipped with plain covers 3 of dished con- 
| struction, these covers having bolt holes correspond- 
ing to the bolt holes in the tube plates. The inner 
adjacent ends of the banks of tubes are equipped with 





| 








| 





cover plates, each having two flanged connections 4a, 
4b extending at right angles to one another and an 
internal partition 4c. The two flanged connections 4a, 
4b are joined by a flanged pipe 9. Virtually the covers 
3 divide the tubes 1 into two groups, one group con- 
stituting flow tubes and the other return-flow tubes. 
| The two units themselves are connected in series. Thus, 
| if the medium enters the heater by the flanged connection 
| 4a, it flows, as indicated by the arrows, through the 
| upper group of tubes to the cover 3 of that unit, then 
in the reverse direction through the lower group of tubes 
of the unit to the flanged connection 46, whence it passes, 
by way of the pipe 9, to the other unit and flows through 





| 


the lower group of the tubes of that unit to the cover 
on the right, and finally by way of the upper group of 
tubes to the flanged connection 4a of the cover of the 
| last-mentioned unit. (Accepted, January 13, 1932.) 


364,498. F. L. Bolt, of Tynemouth, and Wallsend 
| Slipway & Engineering Company, Limited, of 
Wallsend-on-Tyne. Burner Fitting for Furnace. 
(2 Figs.) June 1, 1931.—The invention relates to burner 
fittings for furnaces to be fired either with powdered 
coal or with liquid fuel, in which the change-over from 
powdered coal to liquid fuel must be effected with the 
least possible delay. The burner body is composed of 
two main parts | and 2. At the bend of the part 2 is 
a portable piece 3 shaped to conform with the part 2 


-- 





Inside the pipe is the Venturi-member 4. At the furnace 
end of the pipe is the spiral spreader 5 whose position 
may be adjusted by a handle. When changing over 
from powdered coal firing to liquid fuel firing the port- 
able piece 3 is removed, leaving an aperture 8 through 
which the Venturi-member 4 is removed by engagement 
with the spreader 5 actuated by the handle. Into the 
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the first or right-hand chamber. 9 is the hopper 
supplying the coal. It passes into the pulveriser in 
regulated amounts down a chute 10. Primary air is 


fed into the pulveriser at 11, while secondary air is fed 
in near the exit end at 12. The exit for the pulverised 
fuel takes place tangentially to the rotation of the 
midies at the exit end. On rotation of the beaters, 
uel and air in the chamber 14 are forced into the pockets 
formed by the ribs 7 and the projections 8, and is then 
whirled about. The lighter particles of fuel then pass 
into the chamber 15, while the heavier particles tend to 
be thrown back on to the beaters and thence to and 
from the pockets until a very fine degree of mixing and 
pulverisation takes place. As soon as the coal reaches 
the desired fineness it passes into the chamber 15, where 


a similar action takes place. (Accepted, January 13, 
1932.) 

364,270. Wyndham's Marine Patents (1928). 
Limited, of London, and 8. L. Wyndham, of Cardiff, 
Figs.) 





Exhaust Steam Heater. (1! November 22, 


aperture 8 is introduced a burner nozzle carrier 9 carrying 
the oil burner nozzle 10, a pipe connection being made 
to the burner nozzle for supplying oil thereto. (Accepted 
January 13, 1932.) 


MISCELLANEOUS. 


348,818. Sir W. G. Armstrong Whitworth 
Aircraft, Limited, of Coventry, H. N. Wylie, of 
Coventry, and P. G. Crabbe,of Coventry. Riveting 
Tool. (3 Figs.) April 7, 1930.—The invention consists 
of a tool for use in fixing pierced or tubular rivets, 
of the kind in which the rivet is mounted on a mandrel 
having an enlarged head so that, when the rivet is 
inserted in position, by thrusting upon its end and 
simultaneously pulling upon the mandrel, the latter's 
head expands and upsets the rivet. The collet 2 is 
split to provide spring jaws, and the bore is internally 
serrated to grip the mandrel 5. The collet is arranged 
within a hollow casing 6, the forward end of which is 
drilled to receive the mandrel stem with clearance, the 
outer portion of the bore being wide enough to receive 
the wesaell mandrel head 9 after it has been contracted. 





The forward end of the casing is also provided with a 
flat nose to engage the face of the rivet head 11 to hold 
the rivet in position against the part to be riveted. The 
collet is externally tapered down to its forward edge 
and disposed within a sleeve 12, which is in turn mounted 
in the casing 6. The sleeve is internally tapered at 13 











at its forward end to agree with the taper on the collet. 
A coil spring 14 within the sleeve 12 operates between the 
rear face of the collet and a transverse pin carried by the 
sleeve. Thus, when the sleeve is moved axially to the 
right the spring 14 tends to hold the collet 2 stationary, 
whilst the engagement of the tapered faces on the collet 
and sleeve respectively causes the collet jaws to contract 
on to the mandrel and to hold it firmly. Further axial 
movement of the sleeve 12 draws back the mandrel and 
collet together. (Sealed.) 


364,169. Greenwood and Batley, 
London, J. C. M. Maclagan, of Leeds, and A. 
Pendlebury, of London. Crushing Machine. (4 
Figs.) October 3, 1930.—The crushing rolls are formed 
with conical crushing faces 2. They are mounted on 
spindles carried in box frames held to one another by 
rods 5. The spindles are arranged at an angle to each 
other so that the rolls pass through a point where the 
faces are parallel with each other. Teeth on the peri- 
pheries of the rolls enable them to be driven by pinions 7 
and a driving shaft connected through reduction gearing 
to fast-and loose pulleys mounted on the shaft. Tins to 
be crushed are fed between the jaws of the machine from 
a feed hopper 11 at the top of the open side of the discs, 
an outlet hopper being arranged at a point opposite the 
feed hopper for removing the flattened articles. A 
deflector which is wedge-shaped is mounted on the 
upper side of the dises, its front end terminating above 
the mouth of the feed hopper. A stop 14 is provided to 
dislodge the flattened articles and discharge them into 
the discharge hopper. To relieve the discs from lateral 
thrust due to the crushing effect, rollers 15 are provided, 
mounted in housings carried by each box frame, the 
rollers engaging the rear face of the periphery of the rolls. 
In the conical faces of the rolls are apertures through 
which extend pins 8 to engage and pierce the tins. 
The pins 8 are secured in secondary discs 19 which 
rotate about an axis at an angle to the axes of their 


Limited, of 








= 
= 
= 
= 
= 
= 
= 
= 
RS 
= 
= 
= 
= 
= 
= 
= 
= 





respective crushing rolls. The faces of each pair of 
main and secondary discs will have a relative axial 
movement towards and away from each other, causing 
a relative movement of the pins 8, through the holes 
in which they project. Mounted around the periphery 
of the secondary discs are a number of bearing rollers 20. 
Each secondary disc is formed with a central aperture to 
enable it to be mounted over the hub of the main disc, 
from which it is driven owing to the engagement of the 











pins. The bearing rollers contact with a flange on the 
disc. (Accepted, January 13, 1932.) 

No. 364,301. C tt Iron C ny, Limited, of 
Cc tt, and J. Scholes, of C tt. Curbs. (2 Figs.) 


December 12, 1930.—The invention relates to concrete 
curbs suitable for strengthening the edges of the mouths 
of wells, shafts and trenches, having their exposed top 
and front surfaces reinforced by metal angles of L-section 
placed along the meeting edge of the front and top 
surfaces, one flange of the angle being flush with the 
front surface and the flange at right angles being upper- 
most and projecting over the top surface. 1 is the 
mouth of a trench having its longitudinal edges strength- 
ened by concrete curbs 4 reinforced by steel angles 2 of 
L-section, the outer surface of one flange of each of 
which is flush with the inner surface of a wall of the 
trench and the other flange being uppermost and pro- 





jecting horizontally. A number of bent metal strips 3 
are riveted to the underside of each horizontal flange 
and project downwards level with the lower edge of 
the other flange so that they act to keep the length of 
steel angle temporarily in place until it is fixed by 
concrete, or cement subsequently applied at the outer 
side and which when set constitutes the curb proper 4. 
The bent metal strips 3 act as keys, or anchor pieces 
and secure the steel angles 2 in position. Metal strips 5 
are shown riveted to the upper side of the horizontal 
flange of each steel angle 2 so as to form a recess for a 
cover plate 6 which extends across the trench. These 
strips 5 may be welded to the horizontal flange if desired. 
The — at the ends of the mouth of the trench may be 
strengthened by curbs in a similar manner to the longi- 





tudinal edges. (Accepted January 13, 1932.) 
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EXHAUST-STEAM TURBINES FOR 
MARINE PROPULSION. 


Tue long-continued depression in the shipping 
industry gives particular interest to any method of 
improving the operating efficiency of ships, especi- 
ally if such improvements can be applied to existing 
cargo vessels propelled by reciprocating engines, 
which account for by far the greater portion of the 
merchant shipping of the world. Such vessels, in 
general, suffer, in comparison with modern motor- 
ships and turbine steamers, from the fact that their 
speed is low and fuel consumption high, but a 
material improvement in either or both of these 
characteristics can be effected in a comparatively 





simple and convenient manner by using the 
exhaust steam from the reciprocating engines to 


Pig.1. 


| general, it appears that, with this combination of 


machinery, the power can be increased by from 
25 per cent. to 30 per cent., and the speed from 
0-9 knot to 1-5 knots, with a fuel consumption 
equal to that for the reciprocating engines alone, or, 
alternatively, the fuel consumption can be reduced 
by from 20 per cent. to about 25 per cent. if the 
power and speed remain the same. To produce 
the higher vacuum that can be effectively utilised 
by the turbine, the capacity of the condensing plant 
used with the reciprocating engine must be increased, 
but usually the only alterations involved are the 
provision of a larger circulating-water pump and the 
fitting of an air ejector to the air pump; the actual 
cooling surface of the condenser will generally 
suffice. Messrs. Brown Boveri claim for their 





system that it avoids the necessity for coupling 
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operate a turbine which, in turn, supplies additional 
power to the propeller shaft. This combination 
was suggested by Sir Charles Parsons over 30 years 
ago, but, as far as we are aware, was not employed 
to any extent until comparatively recently when the 
well-known Bauer-Wach system was introduced. 
Particulars of this system will be found in 
ENGINEERING, vol. cxxvi, page 394 (1928), and 
other systems, differing mainly in the means 
employed to transmit the power developed in the 
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| and uncoupling the turbine and the propeller shaft 

during manceuvring and in port, so that a hydraulic 
|coupling and the manceuvring and auxiliary 
| equipment required for it can be dispensed with. 
| The losses due to the coupling and its accessories 

are thus avoided. Moreover, torque variations on 

the propeller shaft are practically eliminated by the 
| flywheel effect of the high-speed turbine rotor, this 
| effect being referred to later. 


| Figs. 1, 2 and 3, on this page, which show the 





turbine plant is shown with the upper casings re- 
moved in Fig. 21, on page 186, while Fig. 20 on the 
same page shows one of the sets completely erected 
on the test bed in the makers’ shops. This parti- 
cular set was installed on the S.S. Blitar, of the 
Rotterdam Lloyd and similar sets were supplied 
for the S.S. Amasis and her sister ship Ammon of 
the Hamburg-America Line. The former vessel 
is of 7,073 gross tons, and the registered dimensions 
are: Length 446-2 ft., breadth 54-3 ft., and depth 
34-2ft. The triple-expansion engines have cylinders 
27 in., 46 in., and 77 in. in diameter, and the 
stroke is 54 in.; saturated steam is supplied at a 
pressure of 200 lb. per square inch. The registered 
dimensions of the Amasis and Ammon are: Length 
438-4 ft., breadth 55-3 ft., and depth 32-1 ft., 
while the cylinder dimensions of the engines are 
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29-9 in., 48-4 in. and 77-9 in., the stroke being 
55-lin. In these vessels the steam pressure is also 
200 lb. per square inch and the steam temperature 
572 deg. F. The output of the reciprocating engine 
alone is about 3,300-i.h.p. at 66 r.p.m. and with the 
exhaust-steam turbine, about 4,250-h.p. at 75 
r.p.m. 

In conformity with Messrs. Brown Boveri's 
standard practice, the exhaust-steam turbine is of 
the reaction type, with eight rows of blading, but 
also includes an astern turbine of the velocity- 
compounded type, to which live steam is admitted 
‘for braking and accelerating the turbine. Steam 
enters the turbine at a pressure of about 7 Ib. per 
square inch absolute, but to enable the load to be 
divided proportionately between the engine and 
the turbine at partial loads the latter is fitted with 
a by-pass valve at the admission end. The turbine 
runs at about 3,400 r.p.m. at full output, developing 
about 1,400 horse-power, and this speed is reduced 
to that of the propeller shaft, viz., about 86 r.p.m., 
by double-reduction, single-helical gearing, the 
arrangement of which is clearly shown in Fig. 21. 
Details of the turbine gearing and coupling are 
given in Figs. 6 to 13, on Plate VIII. The first- 
reduction wheel and the second-reduction pinion are 
connected by a torsion shaft, the design of which 
can be followed from Fig. 7 without explanation. 
Figs. 7 and 8 show the arrangement of the second- 





| 


turbine to the propeller shaft, have also been dealt | general arrangement of one of the installations 


with in our columns on other occasions. 
More recently, 


|reduction gear, which, it will be seen, is mounted 


on a sleeve surrounding an internal through-shaft 
and runs in two separate bearings. At the forward 


| referred to, give some indication of the compact end, the sleeve is connected to the through-shaft 
Messrs. Brown Boveri and| character of the machinery and of the relatively | by a special form of spring coupling, which will 


Company, Limited, of Baden, Switzerland, whose | small additional space required by the turbine | be described later, and the through-shaft is con- 
London representatives are Messrs. British Brown-| plant. In this case, the reciprocating engine was | nected to the engine crankshaft at the forward end 


Boveri, Limited, 56, Victoria-street, S.W.1, have 
developed exhaust-steam turbine plant to work in 
conjunction with triple-expansion marine engines, 
and three installations have now been in service for 
sufficient time to enable the results obtained under 
normal working condition at sea to be judged. In 


designed for a normal output of 3,500-i.h.p. at 
about 74 r.p.m., which is reduced to 3,200-i.h.p. 
when working in conjunction with the turbine. 
The latter, however, develops about 1,400-h.p., 
so that the total power developed by the com- 
bination is about 4,600-h.p. at about 86r.p.m. The 


and to the propeller shaft at the after end. Near 
the latter, as shown in Figs. 7 and 8, is a thrust block 
of the Michell type, which replaces the ordinary 
multiple-collar thrust block. 

As previously mentioned, the gears are of the 
single-helical type, in accordance with the makers’ 
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usual practice, their preference for gears of this 
type being based on the fact that they can be cut 
more accurately and are more simple to erect and 
adjust than double-helical gears. The axial thrusts 
are balanced out in the gear itself without employing 
special thrust bearings. The thrust of the turbine 
rotor is balanced by that of the first-reduction 
pinion coupled to it, the thrust block provided on 
the first-reduction shaft, as shown in Fig. 6, having 
only to carry any difference. The thrusts of the 
pinion and gear-wheel on the intermediate shaft 
equalise each other, while the thrust of the second- 
reduction gear wheel is transmitted through the 
sleeve to the internal shaft and thence to the main 
thrust block. It should be mentioned, however, 
that the gear-wheel thrust opposes the propeller 
thrust, and thus relieves the main thrust block of 
part of its load. 

The most interesting component is the coupling 
between the reduction gearing and the propeller- 
shaft, shown in section on the right in Figs. 7 and 8 
and illustrated separately, on a larger scale, in 
Figs. 10 to 13, on Plate VIII. Contrary to other 
systems, where it is not possible on account of the 
heavy torque to be transmitted, the coupling is 
arranged directly on the slow-speed propeller 
shaft, i.e., in front of the whole turbine system, 
including the main gear wheel. Its main object 


between the conical surfaces. On account of this | sequence of events which occur when the direction 
friction, the force required to compress the springs | of propulsion is required to be changed from ahead 
by a given amount is about three times that exerted | to astern, or vice versa, is as follows :—When the 
in the corresponding extension, as indicated in | order is received, the engine reversing gear is set in 
Fig. 14, which is a form of hysteresis diagram for a | motion and the reversing shaft U commences to 
complete cycle of compression and extension, the | rotate, turning with it the inner rotary valve B. 
shaded area representing the work absorbed in fric- | The movement of the latter firstly allows oil under 


tion. As a result of this characteristic, it is claimed, 
that as long as the fluctuations in the tangential 
forces, due to the uneven turning moment of the 
reciprocating engine, fall within the frictional range 
of the springs, as indicated by the diagram, Fig. 15, 
the spring elements do not slide one over the other 
and no compression or extension takes place. In 
this range, then, the coupling is rigid, but when 
subjected to large torque fluctuations, shocks or 
oscillations, the frictional resistance to the sliding 
of the spring elements is overcome and the coupling 
is elastic. The frictional resistance to the extension 
or compression of the springs, however, has a 
powerful damping effect on oscillations. The spring 
elements, we are informed, give rise to no difficulties 
in manufacture or in service, and since in the latter 
the stress attained is only about one-fourth of 


ithe elastic-limit stress, there is no likelihood of 


fracture. The inspection and eventual replacement 
of the spring elements is a relatively simple and 
inexpensive operation. 


Fig.4. TORQUE VARIATIONS. RECIPROCATING ENGINE ALONE . 
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TORQUE VARIATIONS WITH EXHAUST~STEAM TURBINE. 


(9345.".) 


is to compensate for the differences between the 
moment of the reciprocating 
uniform turning moment of the 
turbine, and thus to prevent the teeth 
from separating. It however, to 
allow for any want of alignment between the 
crankshaft and the main gear-wheel shaft. As 
will be clear from the illustrations referred to, the 
coupling comprises two forgings, each with three 
radial arms, one forging being mounted on the 
sleeve carrying the main gear wheel and the other 
on an extension from the crankshaft, as is most 
clearly shown in Figs. 7 and 8. Each arm of one- 
half of the coupling is connected to a similar arm 
of the other half through a pair of spring cylinders, 
the design of which is illustrated in Fig. 12, while 
Fig. 13, Plate VIII, shows the components of one 
of the spring cylinders dismantled. It should be 
explained that the springs are exch composed of two 
series of rings of diffefent diameters arranged one 
inside the other. The rings, which are made of 
ease-hardened spring steel, are each formed with 
two conical surfaces both internally and externally, 
and the dimensions of the rings are such that the 
inner conical surfaces of the larger rings fit on the 
outer conical surfaces of the smaller rings, as will 
be understood on reference to Fig. 12. It will be 
clear that with this arrangement, end pressure 
applied to the series of rings will produce circum- 
ferential extension of the outer rings and corre- 
sponding compression of the inner rings, so that 
the whole component behaves as a powerful spring, 
which is, however, heavily damped by the friction 


uneven turning 
engine and the 
gear 


also, serves 


+ 8-5 PerCent. ~11 Per Cent. 


Since on the Brown-Boveri system the turbine 
is not uncoupled from the crankshaft, and so that 
the time of reversing should not be increased by 
the turbine system, special arrangements had to 
be devised to reduce the time required for reversing 
by bringing the high-speed turbine rotor rapidly 
to rest and accelerating it quickly in the opposite 
direction of rotation. For this purpose, the live- 
steam manceuyring equipment, illustrated dia- 
grammatically in Fig. 16, Plate VIII, has been 


provided. This enables live steam to be supplied, 


as required, either to the astern manceuvring 
turbine or to the exhaust steam ahead turbine 


immediately the order is received on the engine- 
room telegraph. The admission of live steam, 
in fact, is effected directly by the reversal of the 
reciprocating engine and, simultaneously with 
the admission of live steam, a rotary exhaust- 
steam change-over valve is reversed, so as to pass 
the exhaust from the reciprocating engine either 
directly to the condenser or to the turbine, as 
the may be. The live-steam manceuvring 
valves and the change-over valve are operated by 
oil under pressure from the gravity tanks shown on 


case 


the right of Fig. 16. This oil is controlled by the 
manceuvring valve A, Fig. 16, a longitudinal 


section of this valve being given in Fig. 17. It 
consists of two.concentric valves located one inside 
the other, the inner valve B controlling the distribu- 
tion of the pressure oil and being operated by levers 
from the reversing shaft U of the reciprocating 
The outer rotary valve is used for cutting 


The 


engine. 
off the live steam, and is operated by hand. 


(3336. H) 


| pressure to flow to the servo motor of the change- 
| over valve F, whereby the position of the latter is 
| reversed, and secondly opens a passage for the oil 
|to the corresponding valve of the live-steam 
|manceuvring gear. The position of the change-over 
valve is thus dependent only on that of the rotary 
valve B, and therefore on the engine-reversing 
|shaft; for ahead running, the exhaust steam is 
passed to the turbine, while for astern running the 
|exhaust passes directly to the condenser. The 
| Opening of a passage to the steam manceuvring 
valve, as mentioned, enables oil under pressure, 
| to flow to the operating cylinder of this valve and 
open it, so that live steam is supplied to the corre- 
| sponding blading of the turbine. When the desired 
| propeller speed in the opposite direction of rotation 
|is attained, the pressure-oil supply to the steam- 
| manoeuvring valve is again cut off, and an outlet 
| opened through the outer rotary manceuvring valve 
|C, which is returned by the hand lever D. The 
|oil pressure on the operating piston of the live- 
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steam manceuvring valve being thus released, the 
valve is closed automatically by spring pressure. 
For plants of small output, or when the shortest 
possible time for manceuvring is not essential, 
the live-steam manceuvring equipment may be 
dispensed with. 

Unfortunately, torsion meters were not available 
on the first two vessels, Blitar and Amasis, on which 
the installations have been carried out, so that 
directly comparable measurements of the perfor- 
mance with and without the exhaust-steam turbine 
could not be made. Comparing, however, the 
average speed attained and the coal consumption 
recorded over long voyages since the conversion was 
made with the earlier figures obtained with the 
reciprocating engine alone, and correlating the 
conditions as far as possible, it appears that the 
power is increased by at least 27 per cent. for the 
same steam consumption. The plants, however, 
are claimed to offer particular advantages for 
voyages in ballast and in heavy seas. On a voyage 
of the S.S. Amasis, from Antwerp to Hamburg 
under very unfavourable conditions, a speed of from 
78 r.p.m. to 79 r.p.m. was maintained with little 
variation, and the reciprocating engine worked 
regularly and quietly. The quieter operation of 
the reciprocating engine, due to the fact that it is 
permanently coupled to the turbine, is, we under- 
stand, particularly noticeable during reversing 
manceuvres and, owing to the employment of the 
live-steam manceuvring gear, the time required for 
reversing the combined machinery is practically 
the same as for the reciprocating engine alone. 
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On the third ship, the 8.8. Ammon, a Frahm 
torsionmeter was installed during the sea trials, 
and was retained for the first voyage from Hamburg 
to Bremen. 
pinion and afterwards replacing it, it was possible, 
within the limifs allowed by the unloaded vessel, 


to measure the output of the plant both with and | 
The results | 


without the exhaust steam turbine. 


of these trials are represented in Fig 18, on Plate | 
VIII, while Fig. 19, on this page, is a reproduction | 


of a photograph showing the ring-spring coupling 
with the casing removed. The steam consumption 
with the exhaust-steam turbine was about 3-6 kg. 
per indicated horse-power hour, as compared with 
4-8 kg. per indicated horse-power hour for the 
reciprocating engine alone, 
when due consideration is given to the greater 
output required for the condensing plant, to an 
increase in output of about 30 per cent. As the | 


Frahm torsionmeter gives a continuous record on | 
a chart, the torque variations with and without 
the turbine can be directly compared, the operating 
conditions being kept practically the same in each 


Fie. 19. Rine-Sprinc CouPpLine on 
case. In Fig. 4, on page 172, are shown typical 
diagrams taken during these trials. On the voyage 
above referred to, which was made in rough weather 
with the vessel unloaded, the torque varied between 
maxima and minima corresponding to outputs of 
3,900 shaft horse-power and 2,500 shaft horse-power, 


the period of fluctuation being 7 to 8 mins. The | 


resultant speed variation was a maximum of 


2. 
with a turbine propelled ship. With the exhaust- 
steam turbine, the critical speed of the propeller 
shaft is very much reduced by the addition of the 
large rotating masses of the turbine, and by the 
interposition of the ring-spring coupling with its 


oscillation damping characteristic, so that the critical | 


speed after conversion is much below the normal 
running speed of the shaft. 

The lower diagram of Fig. 4 shows that, taking 
into account the increase in revolutions, the output 
with the exhaust-steam turbine plant described 
above can be 
without increasing the stresses in the existing 
shaft above the values to which it was subjected 
before the conversion. The hull form of a con- 
siderable number of ships, particularly of new ships, | 


allows for a much higher increase in speed than | 


could be obtained merely by installing an exhaust- 


By removing the high-speed turbine | 


which corresponds, | 





5 r.p.m. which would be about the same as | 


increased by over 45 per cent., | 


| steam turbine alone. For cases where the existing 
| saturated steam boilers can be replaced by others 


| 
Table of Comparisons of Marine Propelling 
Machinery. 


Reciprocating Reciprocating | Reciprocating 
Engine only. | Engine with | Engine with 





Exhaust- | H.P. Primary 
| - aad — — and 
Dry. | | ‘urbine. ust 
~4 —— Superheated| Steam 
Steam!Steam. Steam. Turbine. 
| 
| Steam pressure, Ib. | | 
per squareinch ..| 215 215 215 500 | 500 
| Steam temperature, | | 
> Ce ss | — 570 570 570 | 750 
Coal consumption, 
Ib. per i-h.p.-hour | 1-45 | 1-35 1-07 | 1-0/ 0-91 
| Coal consumption, | | 
recent. .. --| 100 93-5 74 69 | 63 
Power output with 
same coal consump- | | 
tion, per cent. 100 107 135 145 | 158 
| 


supplying steam at a higher temperature and 
pressure, Messrs. Brown Boveri have taken 
advantage of this circum- 
stance to increase still 
further the output of 
reciprocating engines by 
employing for this pur- 
pose a small high-speed, 
high-pressure reciprocat- 
ing engine or turbine in 
addition to the exhaust 
steam turbine ; this ar- 
rangement is shown 
diagrammatically in Fig. 
5 on page 172, which 
has been reproduced 
from the British patent 
specification No. 313,872. 
The output from the 
high-pressure machine is 
transmitted to the com- 
mon propeller shaft 
through the same gear- 
ing as is used for the 
exhaust-steam turbine 
and the power produc- 
tion, and consequently 
the speed of a vessel, can 
be substantially  in- 
creased. In this way, a 
material improvement in 
economy is_ possible, 
since the additional heat 
required for increasing 
the pressure and tem- 
perature of the steam is 
proportionally less than 
the increase in power 
production. The Table 
above shows the coal 
consumption for a con- 
stant output of about 3,000 indicated horse-power, 
and also the increase in power output for a con- 
stant coal consumption, for a reciprocating engine 
alone with dry-saturated and superheated steam, for 
a reciprocating engine with exhaust-steam turbine, 
and for a reciprocating engine with a high-pressure 
primary machine in addition to an exhaust steam 
turbine. The figures are those actually obtained in 
practice, except in the last-mentioned case, for 
which they have been calculated. 


8.8. Ammon. 


ROAD TRAFFIC SIGNALLING. 


By F. Anan Rayriecp, Assoc.M.Inst.C.E., 
A.M.Inst.M. and Cy.E. 


(Concluded from page 134.) 


Flexible Progressive System.—To overcome the 
|disadvantages of the simultaneous and staggered 
systems, and to attain the flexibility of the limited 
progressive system without its complicated and 
costly wiring and control apparatus, a method 
| termed the “ flexible progressive ” has been devised. 
In this system the signal changes are progressive, 
and, after having been applied successfully in New 
York and various other large cities in America, 
it was last year (July, 1931) installed on Oxford- 





street, London, where its results are equally 
satisfactory. 

Under this system groups of vehicles move con- 
tinuously along the whole length of street controlled 
at a uniform speed and without interruption after 
the first signal has been passed. The distance 
between the intersections governs the timing, a 
definite speed being allocated to the main street, 
and the signals timed to display green as the first 
car in each group approaches the intersection at 
the required speed. Flow of traffic can be dealt with 
in opposite directions by co-ordinating the signals 
in such a manner that the two groups of traffic 
pass normally at the most heavily trafficked cross 
street, that is to say, at the point where the period 
of showing of green to the main street is at its 
shortest. Intersections at varying intervals can be 
fitted with signals for cross traffic to harmonise with 
the main traffic movements. When a side street is 
not provided with signals, traffic can turn one way 
only into the main street, and cross traffic can be 
permitted only at crossings provided with signals. 
Within the limits of the time cycle the relative 
periods allotted to main and cross street traffic can 
be adjusted in order to meet in the most effective 
manner the natural divisions of traffic, and to suit 
individual intersections. Within such limits again 
the timing of these relative periods can be altered 
after testing the installation under actual working 
conditions. The controls for different intersections 
can be adjusted independently in order that the 
different periods may start at any desired time in 
relationship to each other. Blocks which vary in 
length and the changing volume of traffic at different 
intersections are each compensated by individual 
adjustment along each section; by this means a 
continuous flow of traffic is obtained and therefore 
maximum efficiency of the traffic movement as a 
whole. Loss of time and wear and tear to vehicles 
through frequent stopping and restarting are 
eliminated, and excessive and dangerous speeds 
work to the disadvantage of the driver by bringing 
him to an intersection while the signals to the main 
street are still at “Stop” and while cross traffic 
is still passing across the main street. If the con- 
ditions warrant it, traffic in one direction may be 
favoured by advancing or retarding its speed at 
individual controllers; this may be found to be 
desirable on account of gradients or of important 
entering traffic. Different conditions, again, may 
make it desirable to change the rate of traffic flow 
at various times of the day or on other special 
occasions ; this is possible under this system, and 
is in itself a distinct advance upon the ordinary 
synchronised systems, where the existence of motors 
at each local controller made this type of adjustment 
impossible. Further, when it is necessary to change 
the speed of the system, whether on account of 
conditions varying from normal as just described, 
or by reason of rain or snow affecting the street 
surface, the cycle length can be changed as described 
and the traffic slowed or accelerated as required. 
Future traffic conditions are never known for very 
far ahead and are difficult to anticipate ; there is, 
therefore, a marked advantage in a system which 
provides such wide flexibility in such a relatively 
simple manner, and in which the effects of its control 
may be readily adjusted to meet any condition which 
may arise. 

The particular system installed in Oxford-street 
between Tottenham Court-road and Portman- 
street, near the Marble arch—a distance of one mile 
and a quarter—is American in design and manufac- 
ture. It possesses many excellent features, and 
almost all disadvantages inherent to other methods 
of progressive traffic signalling have been eliminated. 
It has almost complete flexibility ; very high street 
capacity is obtained; all through traffic, unless 
obstructed by vehicles which do not move con- 
tinuously, e.g., buses, can move without interruption 
throughout the length referred to above, and at the 
maximum safe speed; and no time is lost by the 
average vehicle in stopping, standing while cross 
traffic passes, and restarting, once the first signal 
has been passed. The whole system operates on 
the same time cycle, and relative timing is main- 
tained between the changing to green on all signals 
in the installation. The time cycle is maintained 
by a device at the central controller, and can be 
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ess |. ; , . 
readily adjusted to suit any particular conditions area without stopping, and, therefore, by reason of |in addition to ordinary vehicular traffic; the 


under which the system has to work. For instance, | their halting, standing, and restarting, delayed 
the maximum safe speed upon which the timing was | other cars which would have been able to have run 
based during design was 15 m.p.h., but after a good | continuously at the higher speeds. It was also 
trial under working conditions with the cycle based | found that the increased spacing between vehicles 
upon this speed it was found that the latter might | (which is a phenomenon to be observed in an ever- 
with safety and advantage be increased to 18 m.p.h. | increasing degree as speeds exceed about 20 m.p.h.) 
A speed of 15 m.p.h. is, however, still being used | reduced the street capacity. At speeds below 
during the day. In addition, the length of the time | 25 m.p.h. it was observed that a large proportion 
cycle can be varied to meet changing conditions of | of vehicles (chiefly cars) reached the successive 
traffic throughout the day, week, or any other | intersections too soon, and by their deceleration, 
period ; and on week-days from 7 p.m. to midnight |and frequently even stopping and _ restarting, 
the traffic is, in fact, accelerated to a speed of} caused the traffic movement as a whole to lose 
20 m.p.h. The system has been found to work | speed to such an extent that the street capacity was 
well in practice, with the minimum interruption | again reduced. Similarly, the length of the time 
to main and cross street traffic, and it is under | cycle was varied and the effects of cycles of different 
contemplation greatly to extend its application | lengths and with different timings noted, and it 
to traffic control in the Metropolis. There are a | wae found that a cycle length of 84 seconds gave 
number of minor disadvantages, mainly on the the best results to comply with all requirements. 
equipment side of the system ; it is very expensive, | In this respect, the limiting factor in one direction 
the electrical control apparatus appears to be more | was the time during which traffic on one particular 
complicated than is desirable, and on this account | cross street with an intense load, could be allowed 
maintenance costs are likely to be heavy. It would|to accumulate without congesting main streets 
appear, moreover, that the maximum efficiency of | parallel to Carnegie-avenue. This time was found 
the installation is not being obtained, since right- | to be 45 seconds, which was, therefore, the maximum 
turns are permitted at certain points, and the | time during which green could be displayed to the 
traffic lanes are interrupted by stopped buses and | main avenue. It was also found, by experiment, 
parked vehicles. that the minimum time required for this 45 second 
To overcome these objections, and to offer in | accumulation of cross traffic to get clear was 39 
other directions, if possible, an even more efficient | seconds, and these two periods, together gave the 
system a British method of flexible progressive | maximum possible length of time cycle. Short 
control has been devised, which, it is claimed, amber periods were interpolated presumably, in 
possesses certain definite improvements on the | order to give the necessary warning of a change of 
American plan. In the first place it is more simple, signal, but the timings given include the amber 
because the timers used are little more complicated | petiods. Assuming an incessant stream of cars, 
than those ordinarily used for isolated intersection | 80me of which would be held up at the entrance to 
control. This reduces both first costs and main-| the length controlled, while others would arrive 
tenance charges, since the ordinary controller | during the green period and would pass straight 
mechanism and switchgear require little attention | through with little or no deceleration at the entrance 
and upkeep. In addition, the system is slightly | to the system, the average speed of a vehicle along 
more flexible than the American, since time can be | the avenue would be slightly over 23 m.p.h., and 
added at will to the main street red or green periods | the time occupied in covering the three miles would 
in any proportion; and if the timing fall out of | be under eight minutes. It has been calculated 
atep, it will be put back into step within the very that, with a similar time cycle for rigid and staggered 
short space of one complete time cycle. To sum- pepe systems, the flexible progressive method 
marise the principal features of this system, it can|0f control gives an average speed 94 per cent. 
be said that the total time cycle on all local control | higher than the former and 43 per cent. higher 
timers can both be decided or altered, as the case | than the latter. Under the former system, the 
may be, by the master controller. The division of average car would be stopped eleven times, would 
cycle time on all local timers can be adjusted for | take over 15 minutes to pass through the controlled 
each individual controller without affecting the | length, and its speed would be slightly under 
timers at any of the others. In addition, the centre 12 m.p.h. Under the latter system, these figures 
of the red or green period on all the co-ordinated | would become respectively nine stops, average 
timers can either be identical, or any individual | running time between 11 minutes and 12 minutes, 
timer can be given a lead or a lag with regard to | and average speed slightly over 16 m.p.h. Prior 
other timers to the extent, on a cycle of normal or | to the introduction of the flexible progressive system 
short length, of about 5 seconds in each direction. }on Carnegie-avenue, the traffic was controlled at 
This permissible variation is a valuable contribution, | 24 separate and unco-ordinated intersections by 
even in an installation with a relatively short time | Police officers with semaphores worked by hand. 
cycle, towards the attainment of the elusive pro- Under the light signal system, the traffic movement 
perty of complete flexibility. The fact that cycle| Was more than doubled in speed, and the time 
periods at local timers can be offset with respect to| occupied in traversing the three miles reduced 
the main cycle centre lines of the system is of | proportionately by more than half. 
particular value where a turning movement is made| On Euclid-avenue, a congested business street 
in one direction into the main street by a proportion | in the same city, it was found possible under the 
of the regular traffic. In this way certain lengths | flexible progressive system to increase the mean 
of the main street can be used by this incoming | speed of tramcars by 20 per cent. and the traffic 
traffic before the groups of the main street traffic | movement as a whole found similar benefit. On 
reach the intersections where the timers have been | Cass-avenue, Detroit, a flexible progressive system 
offset, thereby eliminating another possible cause of | designed for an average speed of 20 m.p.h. with a 
congestion. The application of the semi-vehicle | 60 seconds time cycle, replaced a staggered synchro- 
actuated control is possible to side and cross streets | nised system, and the traffic capacity of the street 
where the flexible progressive system is in operation | immediately increased by one-third. 
on the main street. When installed on Broadway, Chicago, a pre- 
Further Examples of Flexible Progressive System.— | liminary survey of the traffic movement was made, 











mean speed of tramcars was accelerated in propor- 
tion. After business hours the timing is altered 
to a 48 second cycle with a corresponding increase 
in average speeds along the street for the more 
mobile traffic obtaining at these tiMes. 

Hancock-street, Quincy, Massachusetts, has a 
varying cycle for its system ; 63 seconds for normal 
working, and 75 seconds during the congested 
periods of rush hour traffic when movement would 
inevitably be slower in the business area. Des 
Moines, Iowa, has applied the system to congested 
commercial areas in the city and, to meet the 
varying conditions obtaining, cycle times fluctuating 
between 36 and 42 seconds are used. These varying 
cycles for different periods of the day or week can be 
simply made by adjustment at the master controller, 
and the average speed of the traffic altered as 
desired. 

Other examples from America show that the 
flexible progressive system can be applied to com- 
plicated intersections, besides the ordinary crossing 
of two streets, by the employment of three, four, 
five, or of even a greater number of independently 
adjustable green periods for the different streets. 
The lengths of the clear periods are based upon the 
varying traffic intensities of the streets converging 
on the intersection. 

The Design of a Flexible Progressive System.— 
From the foregoing it will have been seen that the 
design of a flexible progressive system of control 
cannot be based entirely upon theoretical considera- 
tions, and that, although after careful study of 
existing conditions a certain speed and cycle time 
may be made the basis of an installation, it may 
yet be found in practice that a somewhat different 
speed : time ratio will give greater efficiency of traffic 
movement. Since this movement depends upon a 
number of conditions varying with the locality, 
the width of the street, the gradients, the length 
between intersections, the volume of cross traffic, 
the general nature of the traffic, the type of surfacing, 
the state of the weather, and other less important 
factors, it is obvious that the maximum eificiency, 
capacity, and safety of any particular street may 
be reached under varying speeds and timings 
according to the set of circumstances obtaining at 
any particular time. Herein lies the value of the 
flexible progressive system; by adjustment at the 
master controller, the timings at local controllers 
may be varied to suit different conditions, and in 
this way a very high degree of flexibility and 
efficiency is obtained. Before, however, a system 
can be installed it is necessary to establish within 
reasonably close limits the probable normal working 
speed and time cycle. 

In any street under consideration it is necessary 
to admit to the length controlled, during each green 
period at either end, the maximum amount of traffic 
which can travel along the main street at a certain 
predetermined speed without interruption and 
without congestion of side streets by accumulations 
of cross traffic. This volume of main street traffic 
is automatically controlled by the length of the 
green periods at the first intersection at each end, 
and usually, notwithstanding possibly different 
requirements from the point of view of cross traffic 
at these two crossings, these two periods should 
be identical. The speed at which the successive 
groups of vehicles will pass down the street will 
depend upon the length of the time cycle, and upon 
the number of complete cycles which will be com- 
pleted during the passage of a single vehicle at that 
speed from one end to the other of the length 
controlled. 

For average conditions it has been found in prac- 











The particular system of flexible progressive control | and, after study of existing conditions, the system 
used in Oxford-street has been in operation in | was designed on a timing for a speed of 21 m.p.h., and | 
various American cities for some two or three years, | a time cycle of 46 seconds. After an experimental | 
and details of its working under various conditions period of three months it was decided that maximum 
are available and are of considerable interest. | traffic capacity was not being obtained, and that a/| 

In Cleveland, Ohio, a length of three miles along | lower speed was desirable. It was eventually | 
an important traffic artery known as Carnegie-|found that a speed of 18 m.p.h., obtained by| 
avenue, is controlled on this system. It is designed | increasing the cycle time to 53 seconds, gave the | 
to work at a speed of 25 m.p.h., which was found | best results. ™ 
in practice to give the best results from the com. | On Monroe-avenue, Grand Rapids, a synchronised | 
bined points of view of street capacity and maximum | system was replaced by flexible progressive control | 
speed. Higher speeds were found to lead to the | with a normal time cycle of 58 seconds, and traffic | 
lagging behind of a proportion of the vehicles, | capacity was increased by one-quarter. This street 
which were thus unable to run through the controlled ' is in a congested business area and has a tramway | 








tice that to allocate a speed higher than 25 m.p.h. to 
the system is to make it difficult, for reasons that 
have been described above, for some vehicles to 
keep in step with the system and its cycle changes, 
while at speeds lower than 15 m.p.h. a considerable 
percentage of vehicles reach the intersections too 
soon. In either case, from whatever cause, the 
delay to vehicles at speeds outside the range of 
15-25 m.p.h. causes a general deceleration of the 
traffic movement as a whole and in consequence 


a reduction of the capacity of the street. Incident- 
ally, it should be noted that at speeds in the neigh- 


bourhood of 20 m.p.h. the normal street attains its 
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maximum traffic capacity ; and, although different | 


conditions require different speeds, the design can 
usually be based upon 20 m.p.h. in the first instance. 
If the street be in a congested business district a 
slightly lower speed is desirable, while on a main 
traffic artery with a wide carriageway and com- 
paratively few intersections a speed of 25 m.p.h. 
could safely be allotted in the first stages. 

The second important factor in the design of a 
system is that of the number of cycles which are to 
elapse during the passing of a vehicle at the pre- 
determined speed through the length of street 
controlled. Comparatively short cycles are prefer- 
able to longer periods, and the permissible accumu- 
lations of cross traffic influence the length of the 
cycle time so greatly that each intersection must 
be studied individually in order to ascertain the 
maximum percentage of cycle time which may 
be allotted at each to the green period showing to 
the main street. 

These factors of speed and cycle length having | 
been given due consideration from the theoretical | 
standpoint, the system should be plotted graphically 
on a distance /time basis. One axis, usually drawn 
vertically, should represent distances in feet and 
should have each controlled intersection plotted | 
to scale thereon ; while the other should represent 
time in seconds. From the former, horizontal lines | 


are drawn from each intersection parallel with the | 


time axis, and from the latter vertical lines represent | 
the centres of the cycle periods. The theoretically | | 
correct green period passing traffic in both directions | - 
along the street and across all intersections can then | 
be plotted as diagonal bands crossing each other, | 
either at the middle point of the system or at the | 
intersection showing the shortest green period to} 
the main street. By comparison with the maximum 


green periods plotted astride the centre lines of the | e.g., Q = const. a\/ h for the flow of gas through | 


cycles, it can be seen from the diagram whether 


alterations are required to the cycle length or to the | the method suggested below, expressions containing | automatically fixed. 
speed, and one or other, or both, can then be! more variables may be used almost as easily and | —— 


adjusted until the system is theoretically perfect. | 


| The signals on erection are timed accordingly and 

the traffic movement observed ; final adjustments 
to the timing can then be made on the site from the 
master controller. It should be noted that a system 
which offers reliable offsetting of the local timers 
possesses far greater facilities for fine adjustment 
of the traffic movement, and is, in addition, more 
| simple to design. 

In conclusion, it may be said that the degree 
of precision and flexibility attained by the flexible 
progressive system in streets where parking is either 
prohibited or under strict control and where traffic 
is fairly uniform in quality is nothing short of remark- 
able. Even slow-moving traffic and tramcars in 
congested areas benefit greatly from its application, 
and the possibilities of its installation in all parts 
of cities appear to be almost unlimited. 


A DEVELOPED NOMOGRAM. 
By T. H. BuaKetey, B.Sc. 


| Nomocrams, or line charts, are coming into 
| increasing use as aids to calculation, and it is hoped 
| that the modification to be described may increase 
| still further their usefulness in some applications. 
| As applied to expressions containing three variables, 





A few words as to the nature of three-variable 
nomograms will simplify an explanation of the 
method proposed. A nomogram for the expression 
Q = const. a\/h will have two parallel axes marked 
with logarithmic scales of a and h, respectively. A 
logarithmic scale of Q is marked on a third parallel 
axis between the other two, the position of this 
axis, and the scale employed, being determined by 
the position of, and scales on, the other two axes. 
The constant term is allowed for when fixing the 
position of the Q axis. To use the chart, a rule is 
placed from the value of h to the value of aon 
the outer axes, and the value of Q read where the 
rule crosses the mid-axis. 
Nomograms may be constructed on an extension 
of this principle to deal with more than three 
variables. Their disadvantage is that they require 
two or more settings of the rule. At each setting, 
a slight error may be introduced, and these errors 
accumulate as the number of required settings 
increases; also, to check the result if any gross 
error is suspected, the whole process of setting the 
rule two or three times must be repeated. In the 
method outlined below, functions containing more 
than three variables are treated by a combination 
of the slide-rule and nomogram principles. 
The chart required may conveniently be made of 
stout cardboard, with one slide, or two or three 
slides, depending on the number of variables in the 
expression. Usually, one or two slides will be 
found sufficient. The slides must be parallel, and 
care taken when ruling axes on these slides to 
ensure that they are parallel to the slide edges. A 
strip of celluloid with a straight line ruled down the 
back forms a convenient rule for use with nomograms. 
As an example, the method is applied below to 
facilitate the use of a six-variable expression, viz., 
Unwin’s formula for the high-pressure distribution of 
gas in pipes :— 
> 2 SSL 
Pi — Pa = 33,190 @ 
where p, and p, are the absolute pressures at the 
beginning and end of the main, in lb. per square 
inch. (Atmospheric pressure is assumed con- 
stant and equal to 14-7 lb. per square inch.) 
Q is the gas flow in cu. ft. per Lous. 
d is the diameter of the main in inches, 
L is the length of the main in teet, 
8 is the density of the gas with respect to air, 
@ is the coefficient of friction. 
The variables are separated into three groups 
for the purposes of constructing this nomogram, 
each group having from one to three variables. 
The groups selected are :—(1) p,* — p,’, (2) Q and L 
(3) d, ¢, and 8. The members of each group are 
connected on the slide-rule principle, and finally 
Q, d and p,* — p,* are connected nomographically. 
Note that the constant term, 33,130, is not 
included ; allowance is later made for this in the 
construction. The following briefly indicates the 
necessary calculation :— 
Size of chart approximately 7 in, (18 cm.) square.* 
Distance between two outer axes (on slides) 14 cm.* 
Range of Q, 15,000 to 500,000 cu. ft. per hour. 
Range of d, 4 in. to 24 in. 

Logarithmic units are used—i.e., the intervals on 

the scales are taken between 1 and 10, or 10 and 

100. Suitable scales for the d group are 

20 cm. per unit of log d. 

4 cm. per unit of log 8 and log ¢. 

20 + 5, since d appears as d’, 

d scale = + = 0-25 unit per cm. 


Pa 


Cx. 
or, 


For the Q group :— 
10 cm. per unit of log Q. 





5 em. per unit of log L. 
10 + 2, since Q appears as Q*. 





| « 




















I 10,000 | 12,000 | 14,000 16,000 | 18,000 20,000 25,000 
“- Bs ag UU CO ear aie l 

Log L 4000 | 4-080 | 4-146 | 4-205 | 4-256 4-301 | 4-398 

Log 'L — log 10,000 0-000 0-080 0-146 0-205 | 0-256 0-301 | 0-398 

|5 x ‘(log L — log 10,000), cm. 0-000 0-40 0-73 1:02 | 1-28 1-50 1-99 
| qua = ee —EE —— a -_ —_ -_ 

Lescale. 5 cm. per unit of log L. 
or, Q scale = | = 0-20 unit per cm. 


| an orifice meter, they are simple and accurate. By | The position of and scale on the p,* — p,’ axis is now 


| accurately as three-variable expressions. 








! * Reduced in sipebdubeien in the ratio 10 : 7.—Eb. E- 
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Di ( axis from d axis = 14 x —. 220 
stance of axis [rom ¢ axis = . 5-35 + 0-20 
6-22 em. 
Scale of p,* — p,* = d scale + Q scale 
== 0°25 + 0-20 — 0-45 unit per cm., 
or 2-222 cm. per unit. 


The scales are now marked on the chart. The 
Table on page 175 will show the method of calcu- 
lating the graduations. Distances are marked off 
according to the readings on the last row of the 
table, and alongside each mark, or as required for 
ease of reading, is placed the corresponding value 
of L. 

All the scales are marked on the chart as shown. 
Note that the d scale is marked downwards, because 
d appears in the divisor of the expression. When 
all the scales are marked, the position of the arrow 
on the Q slide remains to be fixed. In doing this, 
allowance is made for the constant term. Taking 


the slides in the position shown in the illustration, | 
it is found that when a straight-edge is placed from | 


d 10 in. to p,* — p,* = 200, it intersects the 
Q axis at 64,000. Also, the d slide is in a position 
where ¢ = 0-0055 is opposite S = 0-5. Substitu- 
tion of these values in Unwin’s formula shows the 
corresponding value of L to be 58,820 ft. An 
arrow marked on the Q slide opposite 58,820 on 
the L scale completes the nomogram, and incidentally 
allows for the constant term. 

The nomogram is intended primarily for solving 
problems of the following type. Gas of S.G. 0-45 is 
to be pumped at 80,000 cub. ft. per hour through an 
8-in. main, 30,000 ft. long. The terminal pressure 
is to be 10-in. water gauge. What pressure is 
required at the inlet to the main ? 

A suitable value of ¢ for the conditions is 0 -0052.* 

Set S = 0-45 on d slide against ¢ = 0-0052. 
Set arrow on Q slide against L = 30,000 ft. Place 
a rule on d = 8 in. and Q = 80,000. The mid-axis 
is intersected at the point p,* — p.?= 410. From 
this result, the value of p, is obtained by calculation. 
Pq is 10 in. w.g. or 0-35 Ib. per square inch gauge, 

or 15-05 lb. per square inch absolute. 
Pp’; 410 + (15-05), 

from which p, 25-2 Ib. per square inch abs., 

or 10-5 Ib. per square inch gauge. 
Alternatively, if a number of problems have to 
be solved in which the terminal pressure is 10 in. 
w.g., the axis of p,*— p.? may be graduated 
directly in terms of p,, thus avoiding the above 
calculation. 

The nomogram may also be used to obtain any 
one variable in the expression when the rest are 
known. Suppose, in the above case, it was desired 
to know how far 100,000, cub. ft. per hour of the 
same gas could be pumped, with the same initial 
and final pressures, if a 10-in. main were used. 
The value of 8 is set against ¢ as before. The rule 
is placed across d= 10 in. and p,* — p,* = 410. 
The Q slide is moved until the graduation Q 
100,000 comes in line with the rule. The required 
value, L = 58,000 ft., is found opposite the arrow. 
The high-pressure transmission of air is a special 
case of the above example, in which S l. 

Other examples suitable for treatment with this 
form of nomogram include the following, given in 
illustration : 


4fie 
I h 
we 2gd 
for the flow of water in pipes. 
ZN 
(11) Ban C25 Py 10+ 


oo a 

for the e.m.f induced in a direct-current armature. 
W 
E 
where x is the percentage power loss in an electrical 
transmission line, the supply watts and voltage being 
respectively W and E. 

(iv) 
This example is useful, as it is in expressions involving 
fractional powers that nomograms are most 
advantageous. 

It is hoped that the example worked out above 
will make clear the construction and use of nomo- 
grams with slides, using arrows or scales. By their 
use it is possible to deal with expressions containing 
up to nine variables, which is far more than is likely 


pl 


(U1) z= - 100 
a 


Hysteresis loss = 9.v.f. Emax.’ 10°? watts. 


3, page 266. 


* See Lacey, Trans. Inst. Gas E., 1922-2 


| the vital necess 


| the Royal Society. 


to be necessary in practice. Among the advantages 
of the method are :— 

(1) It is much easier to use and (apart from the 
manufacture of the blank chart) easier to construct, 
than a nomogram for the same number of variables 
without slides. 

(2) Its accuracy is higher than that of the usual 
nomogram, and almost as good as that of a three- 
variable nomogram. 

(3) When a calculation is finished, the correctness 
| of the slide settings may be checked at a glance. 
| (4) The final scale (in this case p,* — p,*) is less 
| cramped than in the nomogram without slides. 
| (5) It can be used mechanically without full 
knowledge of its principles, and arithmetical mis- 
| takes are avoided. 








CHAPTERS IN NAVAL AND MARINE 
ENGINEERING HISTORY—XVII. 
By Ena.-Capratn Epaar C. Smrra, O.B.E., R.N. 

THE same period which saw the application of 
steam to pumping, steering, and the working of 
guns in ships also saw the introduction of distilling 
apparatus, and of air-compressing machinery for 
charging torpedoes, while later on steam was used 
for driving electric generators and refrigerating 
plant. Nothing, perhaps, contributed more to the 
improvement of the health of the ships’ companies 
in the Navy than the use of distilled water. Simple 
as the process of obtaining fresh water from sea 
water appears to-day, its introduction on any 
considerable scale did not take place till long after 
the introduction of steam-propelling machinery. 
The invention of the process appears to have been 
made, tried and discarded several times. Some 
interesting notes on this subject are given by 
Admiral P. H. Colomb in his Life of Admiral Sir 
Astley Cooper Key. “‘The march of invention,” 
said Colomb, “ had been in nothing slower than in 
ity of water for ships. As is well 
known, Sir Richard Hawkins had on board his ship 
a distilling apparatus during his voyage to the 
South Sea in 1593, of which he thus writes :— 

‘with an invention I had in my shippe I easily drew 
out of the water of the sea sufficient quantitie of fresh 
water to sustain my people with little expence of fewell ; 
for with foure billets I stilled a hogshead of water, and 
therewith dressed the meat for the sick and whole. The 
water so distilled we found to be wholesome and 
nourishing.’ ” 

Colomb then goes on to refer to the inventions of 
Dr. Lind and Dr. Irvine. Dr. Lind, who was born 
in 1716 and died in 1794, was from 1758 till his 
death, surgeon-in-charge of Haslar Hospital. In 
1761, he demonstrated before the Portsmouth 
Academy that the steam from salt water was fresh, 
and the following year showed his experiments to 
A few years later Dr. Irvine 
received a reward of 5,000/. from the Government 
for introducing distillation aboard ship, but although 
at the beginning of the Nineteenth Century several 
line-of-battleships, East Indiamen, and merchant 
vessels had “fire hearths” for distilling, the plan 
made little or no headway.* 

When steam boilers and engines were fitted in 
ships the problem of distilling became somewhat 
simpler. Lieutenant Otway, whose book on steam 
navigation has previously been referred to, found 
that a cock fitted to the jacket of a steam cylinder 
40 in. in diameter would yield about 24 gallons of 
fresh water per hour, and the water so obtained, he 
suggested, should be distributed by pumps and 
pipes throughout the ship. In H.M.S. African, 
by using water from the cylinder jacket, eight water 
tanks in the hold were dispensed with, while in 
H.M.S. Comet the jacket was invariably resorted to 
for hot water. The same question of water supply 
occupied the attention of Mr. (afterwards Sir) 
Thomas Tassell Grant, F.R.S. (1795-1859), who, 
while storekeeper of the Clarence Victualling Yard, 


Gosport, in 1834 brought out a method of distilling, | 





* A proposal for distilling at sea is referred to a in 
letter preserved in the library of Worcester College, 
Oxford. The letter is signed by Pepys, and dated from 
Windsor, August 3, 1684, and it contains instructions to 
Captain William Gifford, of H.M.S. Mermaid, to receive 
on board and make experiments with an engine for 
“producing Fresh Water (at Sea) out of Salt,” if it! 
could be done without danger to the ship through fire. | 


| The name of the inventor of the apparatus is not given. 


which was adopted fairly extensively about fifteen 


years later. An interesting item in a naval machi- 
nery specification of 1845 stated that a small flat, 
iron vessel was to be fixed in one of the paddle- 
boxes with two pipes, one communicating with 
the stokehold and the other with the boiler, for 
obtaining a small supply of distilled water. In the 
Life and Letters of Admiral Sir J. B. Sulivan (1810- 
1890) there is an account of the use of a somewhat 
similardevice. During the Russian War of 1854-56 
Sulivan was in command of H.M.S. Lightning. 
In this ship an exhaust-steam pipe led against the 
copper plate forming a part of the paddle-box, 
and the condensed water was caught in grooves 
and led into buckets. Sulivan noticed the engineers 
using this soft water for washing, and directed that 
| it should be placed in tanks and aerated. The water 
|s0 obtained afterwards formed the chief supply of 
|drinking water for the crew, and to its use Sulivan 
lattributed the immunity of the crew from the 
| cholera which prevailed in the fleet. But, generally 
|speaking, water for ships was still obtained from 
shore. ‘‘Casks were landed, rolled up the beach, 
filled and rolled down the beach, and ‘ parbuckled ’ 
into the launches,” and then stowed aboard. 

An early distilling condenser as fitted to ships 
in the Navy in the middle of last century, consisted 
| of a nest of 154 vertical copper tubes, each 3 ft. 6 in. 
long and | in. in internal diameter, expanded into 
an upper steam chamber and a lower water chamber, 
the whole being enclosed in a tank about 5 ft. by 
4 ft. 6 in. by 2 ft., through which the sea water 
flowed by convection. Steam was supplied to the 
apparatus from one of the ship’s boilers or an 
auxiliary boiler fed from the sea. The apparatus 
was placed low down in the hold and the distilled 
water was pumped into the ship’s tanks by hand. 
An important improvement in distilling was made 
by Alphonse Normandy (1809-1864), the French 
chemist who came to England in 1843, and in 1851 
took out a patent for a method of distilling. The 
merit of his invention consisted of conducting the 
operation at a low temperature and causing the 
condensed water to absorb a large quantity of 
atmospheric air which rendered it palatable. In 
a Normandy distiller, there were two sections, one 
for condensing the steam and another for cooling 
the condensed water. 

The distillation of water for use in boilers was 
practically forced upon marine engineers by the 
introduction of triple expansion engines, working 
with steam at high pressures, and it led to the use 
of evaporators fitted with steam coils. The French- 
man, Sochet, had brought out a multiple-effect 
evaporator as early as 1832, and Samuel Hall, in 
his patent of 1836, for a surface condensing engine, 
had included a still or evaporator placed in the 
steam space of the main boiler, for obtaining the 
necessary make-up feed. Hall’s apparatus was 
supplied to several vessels and when worked correctly 
proved satisfactory, but for various reasons the 
practice of surface condensing and the use of fresh 
water in boilers were discarded and evaporators 
| ceased to be fitted. Dinnen, in 1838, had stated 
|that nothing but the use of distilled water would 
| thoroughly obviate the evils to which marine boilers 
| were subjected on long voyages, but he found few 
supporters. Many strange views were held on the 
subject, and when the Admiralty Boiler Committee 
of 1874 was taking evidence, one naval engineer 
'said that distilled water was considered an insidious 
thing that it was best to have nothing to do with. 
| When distilling from steam produced in ships boilers 
| was in vogue, the distilled water was seldom really 
pure and this itself caused a certain amount of 
| scepticism. The eminent engineer, Loftus Perkins, 
|indeed, said to the Boiler Committee, “‘ It seems 
|that you cannot distil salt water. There is no 
| distilling apparatus yet invented by which you can 
|make pure water out of salt water. It is impossible 
|to make pure distilled water at all I think; it is 
| only comparatively pure. . .” Some of the 
difficulties at least were removed with the re- 











| introduction of evaporators fitted with steam heating 
|coils. An evaporator of this type was fitted in the 
French gunboat Crocodile in 1873, and in the eighties 


the well-known evaporators of Weir, Caird & Rayner 
Kirkaldy and others made their appearance. 
Since then successive improvements in evaporators 
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and distillers have enabled all ships to be supplied 
with distilled water in abundance both for boilers 
and for drinking purposes. 

Among the inventions which have materially 
affected the progress of naval engineering is that of 
the automobile torpedo. Of such torpedoes the most 
important is that of Whitehead, the adoption of 
which had far-reaching results. Invented in the 
*sixties and adopted by all the most important naval 
powers in the ’seventies of last century, the intro- 
duction of the Whitehead torpedo was followed 
by the installation in warships of air-compressing 
machinery and electric generating plant, and by the 
construction of fast torpedo boats and a demand for 
increased speed in other classes of naval vessels. 
Robert Whitehead (1823-1905) was born in Lanca- 
shire, trained as a mechanical engineer in Man- 
chester and after working at Marseilles, Milan and 
Trieste established engineering works at Fiume, 
where he designed and constructed engines for the 
Austrian Navy. In 1864, he was appealed to for 
assistance by Captain Lupuis, an Austrian naval 
officer, who had been attempting to construct 
a surface torpedo propelled and directed from a 
fixed base by means of ropes and guiding lines, a 
method somewhat similar to that afterwards 
developed by Louis Brennan (1852-1932). Con- 
sidering that a torpedo as conceived by Captain 
Lupuis would have but a limited sphere of useful- 
ness, Whitehead set out to construct a torpedo 
which would be propelled beneath the surface of the 
water by its own machinery. By 1866 he had con- 
structed a cigar shaped machine, 14 in. in diameter, 
weighing about 300 lb., carrying 18 lb. of dynamite, 
and driven by a motor supplied with compressed 
air at 700 lb. per square inch, stored in a chamber in 
the torpedo. Brought first to the notice of the Aus- 
trian Government, this torpedo was afterwards 
reported on favourably by a committee of British 
naval officers, and in 1870 the Admiralty ordered 
experiments with it to be carried out at Sheerness. 
Those in charge of the experiments reporting that 
in their opinion “any maritime nation failing to 
provide itself with submarine locomotive torpedoes 
would be neglecting a great source of power for 
offence and defence,” the Government purchased 
the secret, and the right of manufacture of the White- 
head torpedo for 15,000/.; and arrangements were 
at once made for torpedo construction on a large 
scale. From that step came the erection of factories 
and stores, the inauguration of schools of instruction, 
and the birth of the great organisation within the 
Navy, which to-day deals with torpedoes and every- 
thing connected with them. 

Like all other machines, the Whitehead torpedo 
since its inception, has been subject to constant im- 
provement, and there is little resemblance between the 
mechanism of the earliest and the latest torpedoes. 
Some of the first important improvements were made 
by Whitehead himself, In 1868, he added the balance 
chamber mechanism for maintaining the torpedo 
at a constant depth, and in 1876 he brought out his 
ingenious servo-motor for working the horizontal 
rudders. Another notable improvement was the 
use of the Brotherhood engine in place of the com- 
pound oscillating engines first fitted. Peter Brother- 
hood (1838-1902) who had studied at King’s College, 
London, and had worked in the locomotive depart- 
ment at Swindon and at Maudslay’s in Lambeth, 
commenced business for himself in Goswell road, 
London, in 1867, and in 1872 brought out his three- 
cylinder radial steam engine, having three cylin- 
ders with single-acting pistons, arranged at angles of 
120 deg. around the crank chamber. In 1873, the 
engine was shown at the Vienna Exhibition and 
shortly afterwards was adopted as an air motor for 
driving torpedoes for which it proved eminently 
suitable. The effect of these improvements was to 
give torpedoes greater range and greater accuracy. 
The first torpedoes had a speed of 8 knots. By 1876, 
a speed of 18 knots for a distance of 600 yards had 
been attained; by 1884, the speed had been 
increased to 24 knots, while by 1889, for the first 
1,000 yards the speed was 28 to 29 knots, and 
the charge carried was 200 Ib. of guncotton. 

The use of air at a pressure of about 1,000 Ib. per 
square inch in torpedoes introduced a new problem 
in engineering, for the air compressors which had 
been used in connection with mining and tunnelling 





had worked at pressures of only 100 1b. or less. These 
machines were often of the “ wet” type, in which 
the cooling water was injected into the cylinder. 
Machines of the wet type were, obviously, unsuitable 
for torpedo work, and machines of the “ dry ” type, 
in which the compressing cylinders were water- 
jacketed, were developed. Here again much credit 
was due to Brotherhood, who devoted himself to 
the development of light and compact air-com- 
pressing plant for torpedo-boats and ships, and most 
of the machines used to-day are of the Brotherhood 
type, in which the compressing is carried out in two 
or more stages. The air-compressing plant of a 
capital ship of the early ‘eighties consisted of one or 
more steam-driven compressors capable of com- 
pressing 30 cub. ft. of air to a pressure of 1,500 lb. 
per square inch per hour, and a reservoir con- 
sisting of a nest of 50 steel tubes 3 in. in diameter 
and 6 ft. long, connected with unions and pipes. 
Since then working pressures have risen to 2,500 Ib. 
or 3,000 lb. per square inch, and the reservoirs are 
now groups of gas cylinders. 

The use of electric generating plant aboard ship 
like that ot the compressor was due to the 
adoption of the torpedo as a fighting weapon. 
The first Whitehead torpedoes were fired from 
tubes submerged beneath the surface of the water, 
but it was soon found possible to discharge them 
from above-water tubes, and also from specially 
constructed davits and dropping gear fitted to 
steamboats. 
used for attacking ships by means of outrigger or 
spar torpedoes, and it was the problem of defending 
ships at anchor from these attacks by small craft 
at night or in a mist which led to the use of search- 
lights. In 1873, Henry Wilde (1833-1919), the 
Manchester electrical engineer, had directed the 
attention of the Admiralty to the advantages of 
electric searchlights for naval purposes, and shortly 
afterwards he was enabled to carry out experiments 
at Spithead on board H.M.S. Comet. These proving 
satisfactory, in 1876 electric generators and search- 
lights were installed aboard the Minotaur and 
Téméraire, and in 1877 aboard the Dreadnought, 
Neptune, and other vessels. 
searchlights were fitted to all ships. The history 
of the arc light, as used in searchlights, goes back 
to Davy’s experiments in 1808, at the Royal 
Institution, but the first to produce a truly self- 
regulating arc lamp was William Petrie (1821-1908), 
who, during 1846-1853, worked in collaboration 


with William Edward Staite at electric-lighting | 
problems. In 1848, they exhibited a powerful arc | 





Already steam launches had been | 





those in the engine-room, for, as Alexander Siemens 
remarked, “‘ it was now possible, for the first time, 
for marine engineers to see the engines working.” 

The electric generator fitted in the Minotaur was 
an alternator having 32 magnets, but those fitted in 
other ships of the Navy were direct-current machines 
by either Siemens, Edison, Gramme, Crompton, 
Wilde, or other well-known makers. The lighting 
installation in H.M.S. Inflexible was carried out by 
the Anglo-American Brush Company. It was a 
combined system of arc and glow lamps, arc lamps 
being fitted in the engine-room. The dynamos were 
of the Brush type, and each was capable of light- 
ing 16 Brush arc-lamps of 2,000 candle-power 
each. A Gramme dynamo supplied current to the 
searchlights. As in early electric power stations 
ashore, the dynamos in ships were, as a rule, at 
first driven by slow-running steam engines through 
gearing, belting, or cotton-rope drives. The gene- 
rator in H.M.S. Minotaur was originally driven by 
belting from an auxiliary steam pump. In 1876, a 
Brotherhood three-cylinder engine was directly 
connected to a dynamo fitted aboard the French 
battleship Richelieu, and subsequently many 
hundreds of similar lighting sets were built. The 
example of Brotherhood was followed by Westing- 
house, Ferranti, Tangye and others, while in the 
later eighties there was no more popular engine for 
driving dynamos direct than the high speed 
engines of Willans. The first ship in the United 
States Navy to have electric light, U.S.S. Trenton, 
was supplied in 1883 with a direct-driven Edison 
shunt-wound dynamo with an output of 120 amperes 
at 110 volts, the ship being fitted with 173 10-c.p., 
70 16-c.p., and four 32-c.p. lamps. The plant 
continued to run satisfactorily until the Trenton 
was lost in the hurricane at Samoa, March 16-17, 
1889, the dynamo running until the fires in the 
boilers were extinguished by the rising water. 

A lighting set in a British battleship in 1885 
had an output of 150 amperes at 80 volts, the speed 
of the engine being about 300 r.p.m. A few years 
later a design was got out at Portsmouth Dockyard 


ae | for a set with an output of 400 amperes at 80 volts, 


the dynamo being driven by a vertical compound 
engine. The first sets to this design were con- 
structed in the Dockyard, but many similar sets 
were made by Brotherhood, William Henry Allen 
(1844-1926), and George Edward Belliss (1838- 
1909) of Birmingham, all of whom made improve- 
ments in marine auxiliary machinery. Belliss was 
first known in the Navy as a constructor of machinery 
for steam boats, but it is not without historical 


lamp on the portico of the National Gallery, and interest to recall that it was in connection with the 


the following year illuminated the old Hungerford 


|construction of his electric light engines that the 


Bridge. Petrie’s lamps were supplied with current | present system of forced lubrication was introduced. 


from magneto-electric machines with permanent | 


magnets, as were also the arc lamps installed in 
1857 in the South Foreland lighthouse. By the 
*seventies, however, the problem of the self-exciting 
dynamo with electro-magnets had been solved 
through the work of Siemens, Wheatstone, Varley, 
Wilde, Gramme and others, and it was this type of 
generator which was fitted in ships. 

A further step in the use of electricity aboard 
ships was taken in 1879, when William Inman 
arranged for the lighting of the saloon of the liner 
City of Berlin by means of arc lamps ; and when, a 
little later, Edison and Swan, working indepen- 
dently, solved the problem then spoken of as “ the 
subdivision of the electric light,” by the invention 
of the incandescent lamp, electric lighting of ships 
soon came into general favour. Both the British 
battleship Inflexible and the Inman liner City of 
Richmond were fitted with Swan lamps in 1881, 
and about the same time the Cunard Company 
installed the electric light in the Servia. 

By 1884, electric light had been installed in more 
than 150 ships. Much information regarding the 
early installation in both warships and merchant 
vessels is contained in the two papers, “‘ Electric 
Lighting of Steamships,” read by A. Jamieson, 
before the Institution of Civil Engineers, on 
November 11, 1884, and “ On the Applications of 
Electricity in the Royal Dockyards and Navy,” 
read by H. E. Deadman, before the Institution of 
Mechanical Engineers, on July 26, 1892. Everyone 
connected with ships appreciated the change from 
oil and candles to electricity, but none more so than 








The first patent for forced lubrication was taken out 
in 1890 by Albert Charles Pain (1856-1929), who 
had been a draughtsman in Portsmouth Dockyard, 
but had gone to Birmingham shortly after Alfred 
Morcom (1847-1905), the naval engineer, had 
resigned his position as Chief Engineer of Sheerness 
Dockyard, to join Belliss in partnership. It is not 
the object here to trace the further development of 
an application of electricity aboard ships which 
has taken place during the last half century, which 
so far as the Navy is concerned was fully dealt with 
in a paper entitled “ The Applications of Electricity 
in Warships,” read before the Institution of Elec- 
trical Engineers on March 21, 1927, by Mr. W. 
McClelland, the Director of Electrical Engineering 
at the Admiralty. 

From what has been said in this and the preceding 
article, it will have been seen that practically all 
types of marine auxiliary machinery were first exten- 
sively adopted between the years 1860 and 1880. 
Those two decades also saw the adoption of steam 
boats as a part of a man-of-war’s equipment. This 
was an innovation, which, like the adoption of the 
gun turret, owed something to the American Civil 
War, in which small steam craft were used for 
attacking ships by means of spar or outrigger tor- 

oes. The most notable example of such an attack 
was that made by Lieutenant William Barker 
Cushing (1842-1874), U.S.N., on the night of 
October 27, 1864, when he crept up the Roanoake 
River, North Carolina in a steam boat and sank the 
Confederate ram Albemarle, an achievement which 
gained for him a formal vote of thanks of Congress. 
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Maximum Weight in Working Order :-104 Tons 9 Cwt. 


It was soon after this that steam boats were intro- 
duced into the British Navy, and so useful did they 
prove that in June, 1866, the Naval Chronicle and 
Sailors’ House Journal remarked that steam launches | 
for men of war were becoming as much a necessity 
as the engines in the ships themselves. The boat 
equipment of a line-of-battle ship of the middle of 
last century included rowing and sailing cutters, pin- 
naces and launches, the last of which were large open 
boats, 42 ft. in length and 11 ft. wide. They were 
very stoutly built so as to be suitable for the carriage 
of stores, guns and ammunition. The first steam 
boats in the British Navy were converted launches. 
In the early ‘sixties, Andrew Murray, Chief Engineer 
of Portsmouth Dockyard, fitted one of these launches 
with a small locomotive boiler with two single- 
acting vertical non-condensing engines fixed to its 
sides, driving twin screws. The machinery weighed 
about 5 tons and the speed of the boat was 6} knots. 
In 1865, the three engineering firms of Maudslay, 
Sons and Field, John Penn and Son, and G. and J. 
Rennie, were asked to design mechinery for similar 
boats. Particulars and drawings of their boilers 
and engines are given in Modern Marine Engineering, 
by N. P. Burgh, published in 1872. The most 
original design was that of G. and J. Rennie, for 
whereas Penns and Maudslays both retained the 
locomotive boiler and non-condensing engines, 
the Rennie design included a multitubular boiler 
with return tubes, surface-condensing engines, and 
centrifugal circulating pumps driven off the engine 
shafts by gearing. On a trial with H.M. Steam 
Launch, No. 10, engined by Rennies, in Stokes 


| ships. 


Bay, June 8, 1866, a speed of 8 knots was obtained. 
The steam pressure was 73} lb. per square inch, the 
ib.p. 32, and the weight of the machinery was 
3 tons 13 cwt. 

While the converted service launches had the 
advantages of being strong and possessing great 
carrying capacity, they were heavy and unhandy, 
and, of course, could only be carried by the larger 
For the first improvements in the design 
of its steam boats, the Navy was much indebted 


|to the Cowes shipbuilder, John Samuel White 
(1838-1915), and to Belliss, of Birmingham, who | 


constructed the engines for the hulls which White 
built. The first steamboat supplied to the 
Admiralty by White was a 27-ft. cutter for H.M.S. 
Sylvia, a gunboat employed on surveying duties 
in the China Seas. After building this boat, 
White offered to construct 36-ft. steam launches 
with a speed of 8 knots, but with machinery 
weighing less than half that of the 42-ft. launches. 
A trial of a 36-ft. boat was successfully carried out 
in Stokes Bay in October, 1867. The engine was 
a simple non-condensing engine with two cylinders, 
6} in. in diameter and 6 in. stroke. On trial, with a 
steam pressure of 70 Ib., the revolutions were 290 
per minute and the speed 8-2 knots. To reduce 
the noise of the exhaust steam, a “ quieting tank” | 
was fitted in the funnel. In 1878, to get more speed 
it was decided to adopt compound engines and 
forced draught. By 1880, the steam pressure had 
been raised to 120 lb. per square inch, and in that 
year trials were carried out with two 48-ft. steam | 
pinnaces, one having a single screw and one twin 


Empty Weight :-80 Tons ll Cwt. 


screws. Both had surface condensers. With 

| 87 i.h.p., the single-screw boat had a speed of 12-15 
knots, and with 121 i.h.p. the twin-screw boat a 
| speed of 13-4 knots. To increase the manoeuvring 
power of his boats, White then introduced the 
double rudder system, with the deadwood cut away. 
| The first boat with these features was a 42-ft. steam 
| pinnace supplied to H.M.S. Inflexible. A further 
|advance was made by White with what was called 
|“Torpedo Boat, Wood, No. 5.” This boat was 
| 56 ft. long and 10 ft. wide, and the hull was con- 
structed of two layers of mahogany, ¥-in. thick, 
worked diagonally and a third layer 2-in. thick, 
worked horizontally, calico painted with marine 
glue being used underneath the outer layer. On a 
trial carried out in Stokes Bay, in December, 1883, 
the boiler pressure was 126 lb. per square inch, the 
revolutions 385 per minute, the indicated horse- 
power 142, and the speed 15-5 knots. Boats 
similar to this wooden torpedo-boat became known 
in the Navy as picket boats, and were deservedly 
popular. They possessed remarkably good sea- 
going qualities and were fitted for mounting a gun 
and for firing torpedoes from dropping gear. White, 
of course, was not the only shipbuilder to supply 
steamboats to the Navy, but the craft referred to 
illustrates the advances made during the twenty 
years, 1865 to 1885. By the latter year, there 
were some 250 steam pinnaces and launches in the 
Navy, 85 being carried in sea-going ships while the 
remainder were available for coast defence. The 
great majority of them were fitted for firing spar 
torpedoes. 
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CONVERTED L.N.E.R. LOCOMOTIVE | the duplex reversing lever pilot valve casing, is forced 


WITH REVERSIBLE BOOSTER. 


On page 38 ante, we described an interesting conver- 
sion carried out by Mr. H. N. Gresley, Chief Mechanical 
Engineer of the London and North Eastern Railway, 
of two three-cylinder 4-4-2-type locomotives built in | 
1911 and 1913. The conversion consisted in articu- | 
lating the engine and tender, and mounting a booster 
on the bogie fitted under the trailing end of the engine 
and the leading end of the tender. The opportunity 
was also taken to fit a new and enlarged boiler, and the 
results of tests quoted in our article showed that the 
tractive power had been increased from the original 
19,300 Ib. to 22,012 lb. without the booster, and 27,012 
lb. with the booster. A somewhat similar conversion, 
illustrated in Figs. 1 to 4, annexed, has recently been 
carried out by Mr. Gresley of one of four engines 
used at the Wath Concentration Yard of the London 
and North-Eastern Railway for pushing wagons over 
the gravitation hump. The engine, which was origin- 
ally put into service in 1907, has three high-pressure 
cylinders, the centre cylinder driving on to the second 
pair of coupled wheels, and the outside cylinders 
driving on to the third pair of coupled wheels. The 
reversible booster, which was manufactured by Messrs. 
J. Stone and Company, Limited, of Deptford, has 
two cylinders 10 in. in diameter by 12 in. stroke. 
It can be coupled through gearing to the leading bogie 
axle, the trailing wheels of the bogie being coupled 
to the leading wheels by side rods, as shown in Fig. 1. 
As the engine is only required to travel at low speeds, 
the gear ratio of the booster is 1 to 2-71. 

The operation of the booster can be followed from 
the diagram, Fig. 4. The boiler steam valve 1 is 
first opened to allow steam to pass to the combined 
control steam valve 2, and to the preliminary throttle 
valve 3. When the valve 2 is opened, steam passes 
to the duplex reverse lever pilot valve 4. To operate 
the booster in forward gear, the locomotive reversing 
lever 5, coupled to the latch lifting lever 6, is moved 
forward to raise the latch 7. This movement unseats 
the valve 8, and seats the valve 9, allowing the steam 
to flow through the pipe shown to the preliminary 
throttle valve 3, while at the same time, steam passes 
through the pipe 10 to the underside of the clutch 
cylinder piston 11 in the clutch cylinder 12, and to the 
roller stop cylinder 13. On the opening of the preli- 
minary throttle valve 3, steam passes through a 
choke 14 into the main booster steam pipe, causing 
the booster to revolve slowly, while the gears mesh. 





When steam enters the pipe 10, the ball valve 15 in, 


| across, thus isolating the pipe to the backward side 
| of the valve 4. 


When the piston 11 in the clutch cylinder 12 has 
moved up, and the gears have meshed, it uncovers the 
steam port 16 and allows steam to flow to the main- 
valve operating cylinder 17, which opens the booster 
main throttle valve 18, and admits steam at full boiler 
pressure into the main booster steam pipe. As in the 
engines already described, the booster cylinders are 
fitted with pressure-controlled drain cocks, operated 
by the delay-action valve 19. The operation of this 
device is identical on the two engines, and it is unneces- 
sary to repeat the description. A small hole 20 is 
made in the preliminary throttle valve 3 to permit a 
smal] amount of steam being fed to the booster cylinders, 
in order to keep them warm in cold weather. 

When it is required to run the booster engine out 
of gear, the idling valve 21, shown in the duplex revers- 
ing lever pilot valve casing, is turned, thus isolating 
the passage to the inlet valves 8 and 22. This allows 
steam to flow directly to the preliminary throttle 
valve 3. On opening this valve, the steam passes 
through the choke 14 into the main booster steam pipe. 

To reverse the booster, the locomotive reversing 
lever 5 is moved to the backward position. This 
causes the lever 6 to raise the latch 23, closing the valve 
24 and opening the valve 22. The ball valve 15 is 
then forced on to its opposite seat, and steam flows 
to the preliminary throttle valve 3, which opens as 
for forward gear, and the booster is slowly revolved. 
At the same time, steam flows through pipe 25, closing 
the ball valve 26 which prevents it entering the under- 
side of the piston, while it is allowed to enter above 
the piston in the clutch cylinder. The piston is then 
depressed and the booster gears mesh. The drain 
cocks are operated exactly as in forward gear. The 
remaining details of the gear are similar to those on 
the engines previously described. A clutch 27 is 
fitted to throw the latch-lifting lever 6 out of gear with 
latches 7 and 23, thus enabling the locomotive to be 
worked without the booster, and without interfering 
in any way with the booster-operating gear. 

The tractive power of the engine at 85 per cent. 
boiler pressure, without the booster, is 34,5231b. With 
the booster in operation this is increased by 12,373 Ib., 
making the total tractive effort 46,896 Ib. 





IpgeAL Home Exursition, Giascow.—The Scottish 
“ Ideal Home "’ Exhibition, which is being organised by 
The Daily Mail, will be held at the Kelvin Hall, Glasgow, 
from October 6 to 29 next. 
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ECONOMIC CONDITIONS IN CUBA. 

AccorpDrne to a report* by H.M. Consul-General at 
Havana, which has recently been issued by the Depart- 
ment of Overseas Trade, economic conditions in Cuba 
are mainly determined by the country’s dependence on 
the sugar and, to a less extent, on the tobacco industries, 
Since 1925 the sales and prices of both these commo- 
dities have declined, and the attempts to stimulate 
manufacturing by the imposition of tariffs have not 
yet had any appreciable effect. Until the price of 
sugar increases there can, therefore, be little hope 
of the recovery of either Cuba’s external or internal 
trade. That this is so is shown by the fact that sugar 
and tobacco accounts for over 80 per cent. of the 
country’s export trade, and that though the value of 
these amounted to 774,000,000 dols. in 1920, it had 
fallen to 242,000,000 dols. in 1929 and to 96-5 million 
dols. in 1931. About 80 per cent. of these commodities 
is exported to the United States and 15 per cent. to 
Great Britain, though the latter is a more important 
customer than is apparent from these figures. The 
manufacturing trade is very small and is almost 
entirely of a non-engineering character. 

The depression in these two industries has affected 
exports from Great Britain, and though improvement 
may be expected, it will probably be some years before 
any real expansion can be looked for. Moreover, pro- 
gress will not be encouraged by the new duties, since 
American goods are admitted free by treaty. Imports 
from the United Kingdom represent only 5 per cent. of 
the total and have declined, though suffering less rela- 
tively than those from the United States, France, or 
Spain. Actually they amounted to 12,021,000 dols. in 
1929 and to 4,500,000 dols. in 1931. Of Cuba’s total 
imports in textiles, this country supplies 18-5 per c¢nt., 
the corresponding figures for iron and steel and machi- 
nery being 2-7 per cent. and 2-9 per cent., respectively. 
Recently the imports of tin plate have improved. Cuba 
posgesses 3,800 miles of railways and 2,200 miles of 
roads. The railways are suffering badly from motor 
competition, especially since the opening of the Central 
Highway, and the earnings of the United Railways 
have not covered debenture interest. The shipping 
entering the port of Havana has also decreased, and 
several services have been discontinued. A daily air 
service is in operation between Miami and Havana, 
though the traffic is only moderate in volume. In 
spite of the mail subsidy, expenses have not, therefore, 
been covered. 

* Economic Conditions in Cuba. 
Price ls. net. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that at July 25, 
1932, there were approximately 9,317,000 insured persons 
aged from 16 to 64 in employment in Great Britain. 
This was 77,000 less than a month ago and 16,000 less 
than a year ago. The decline in employment was partly 
due to the trade dispute in the cotton textile industry 
in the Burnley district and to extended holiday stop- 
pages in the jute industry at Dundee. Other industries 
which contributed to the decline were building, public 
works contracting, coal-mining, general engineering, 
iron and steel manufacture, shipbuilding and ship- 
repairing, and the tailoring trade. There was a slight 
improvement in hotel and boarding-house, and dock 
and harbour services, and in marine engineering. 


or 


At July 25, 1932, the numbers of unemployed persons 
on the registers of employment exchanges in Great 
Britain were 1,995,453 wholly unemployed, 721,552 
temporarily stopped, and 94,777 normally in casual 
employment, making a total of 2,811,782. This was 
64,439 more than the number on the registers at June 27, 
1932, and 98,432 more than a year before. The total 
on July 25, 1932, comprised 2,259,057 men, 76,120 
boys, 423,765 women, and 52,840 girls. Comparison 
with the figures for a year ago is affected as a result 
of legislative and administrative changes. The figures 
for this year, however, include all persons registered as 
unemployed, whether in receipt of benefit or transitional 
payments or not, including those who continued to 
register, as they were entitled to do, after disallowance 
of benefit or transitional payments. 


Of the persons on the registers at July 25, 1932, about 
51 per cent. were applying for insurance benefit and 
about 38 per cent. for transitional payments, while 
about 11 per cent. were uninsured or were, for other 
reasons, not entitled to benefit or transitional payments. 
In the case of about 60 per cent. of the total of 2,516,224 
persons on the registers who were applying for benefit 
or transitional payments, the last spell of registered 
unemployment had lasted than three months, 
and in the case of about 71 per cent. it had lasted less 
than six months; about 16 per cent. of the total had 
been on the register for 12 months or more. 


less 


25, 


Between June 27 and July 1932, the numbers 
on the registers increased by 2,320 in the London area, 
by 1,929 in the South-Eastern area, by 5,420 in the 
South-Western area, by 1,070 in the Midlands area, by 
16,188 in the North-Eastern area, by 8,936 in the North- 
Western area, by 25,664 in Scotland, and 2,912 in Wales 


In the course of his presidential address to the annual 
congress of the International Transport Workers’ 
Federation, at Prague, on Sunday last, Mr, C. T. 
Cramp said that all possible support should be given 
to the campaign for a 40-hour week, launched by the 
International Federation of Trade Unions. Such a 
reduction of hours, however, was not sufficient to meet 
the circumstances, and he believed that when they 
succeeded in obtaining it they must immediately follow 
up the success with a demand for a 36-hour week. 
It was quite useless to expend any further energy upon 
the Washington Convention. The universal adoption 
of an eight-hours’ day would not make any considerable 
advance towards the reduction of unemployment. 
The Convention was now several years out of date. 
The case for the drastic cutting down of working hours 
rested on the fact that science, machinery, and organisa- 
tion had tremendously reduced the amount of physical 
energy needed to supply the world’s wants. If all other 
problems were solved, and even capitalism were swept 
away, the world-wide unemployment question would 
remain, unless they adjusted the supply of labour to 
the requirements of industry. 


The Electrical Trades Union have intimated to the 
London Underground combin» 
cannot agree to the recently proposed wages’ reductions. 
The reason for the decision is understood to be that the 
members who would be affected are in a different 
position from the members of the other craft unions 
who have accepted the new terms. In the case of 
some, wages and conditions are governed by Industrial 
Court awards, and in the case of others by decisions 
of the Joint Council for the electricity supply industry. 
Any changes in wages must, therefore, it is argued, be 
negotiated through the appropriate machinery. 


A resolution recently adopted by the executive 
committee of the International Federation of Textile 
Workers’ Associations stated that organised textile 
workers would have no objection to offer to any 
methods of rationalisation which improved machinery, | 





that their members | 
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processes and distribution, furthered scientific methods 
of working and promoted the health and happiness 
of the workers. 
expressed to the introduction of more onerous conditions 
which would make the worker merely a machine, dis- 
count the human element and seek to apply standards 
only fitted for concentrated work during short periods. 
On the question of the forty-hour week, the Federation 
endorsed the policy of the International Federation 
of Trade Unions. — 

At the end of June, 27,055 members of the Boiler 
Makers and Iron and Steel Shipbuilders’ Society were 
“signing the books,” compared with 27,068 a month 
earlier. The number of members in receipt of super- 
annuation benefit decreased from 2,447 to 2,438, and 
the number in receipt of sick benefit from 1,212 to 
1,176. The expenses for June were 3,5581. 14s. 2d. ; in 
May they amounted to 3,519/. 7s. 3d. There was a net 
decrease in the membership of 444. 


According to the American Federation of Labour— 
whose figures are based on the available Government 
statistics—unemployment increased by more than 
1,300,000 during the first six months of the current 
year and has been increasing at a sharply accelerated 
pace since the end of June. Mr. Green, the president 
of the American Federation, estimates the total number 
at the present time at more than 11,623,000. There 
are also approximately 760,000 workers who have found 
temporary employment on farms but will be unem- 
ployed again at the end of the summer. Trade union 
reports show that more than twice as many men lost 
their employment during June than in any previous 
month, and the July figures seem likely to be much 
worse than those of June. 


Mr. Green points out, the New York correspondent 
of The Times says, that, with the approach of the fourth 
winter of unemployment, the army of unemployed “is 
more than double the Army we maintained for the Great 
War. . . . If unemployment continues to increase at 
the present rate we shall have well over 13,000,000 out 
of work by January, 1933. . . No measures taken thus 
far have even scratched the surface of the problem. 
We must create millions of jobs. Shortening hours of 
work is the first step to do it. At the present time there 
is only 30 hours’ work a week for each person if all who 
want work are employed.” 


It was stated at a Japanese Factory Inspectors’ 
Conference that an inquiry conducted by the Govern- 
ment had disclosed the fact that owing to the economic 
depression 838 factories and mines had failed to pay 
their workers’ wages and savings entrusted to them. 
The total sum of money in arrears amounted to 
2,095,723 yen, affecting 99,293 persons. The majority 
of the defaulting establishments were mills engaged in 
reeling off silk from cocoons. The conference decided 
that special efforts should be made to persuade the 
defaulting factory and mine owners to pay their debts, 
if necessary out of their personal property. 


The Japanese Workmen’s Compensation Act ex- 
empts the employer from paying compensation if the 
compensation is paid by a mutual aid society of which 
he isa member. In view of the fact that the employers 
engaged in the loading and discharging of ships are 
usually men of small financial means, this conference 
of Factory Inspectors decided to encourage the 
establishment of mutual aid societies amongst them 
to ensure the effective protection of the workers’ 
interests in case of accident, sickness or death. 


While wages have, on several occasions, been reduced 
in Poland, existing legislation has hitherto made it 
difficult to make changes in high salaries. A Decree, 
which has just come into force makes it legal to amend 
such contracts as are no longer justifiable in the present 
difficult circumstances, and thus enables undertakings 
to reduce salaries without being required to pay exces- 
sive compensation. It covers joint-stock and limited 
liability companies, co-operative societies, insurance 
companies, industrial and commercial corporations, 
State and municipal undertakings and social insurance 
institutions. In all State establishments, the pay of 
members of the managing staff, boards of directors and 
non-manual workers must be adapted to the earning 
capacity and economic position of the undertaking 
concerned and the wage level of the whole of the staff 
employed in it. The Decree applies to all salaries 
fixed by contracts in force, or to be concluded in the 
future, amounting to more than 2,500 zloty a month, 
or 30,000 zloty a year. The term “ remuneration ” 
signifies the total sum constituted by the salary proper 
and the various allowances. 


On the other hand, opposition was | 


The remuneration may be reduced either on the 
decision of the management of the undertaking or in 
virtue of a decision of the district Court. In the former 
| case, the decision may be taken by the management 
| on its own initiative or on the proposal of one or more 
members of the board of directors, on the proposal of 
the Treasury when the undertaking has to pay arrears 
of taxes or of contributions, or on the proposal of the 
| Minister of Labour when the undertaking is not less 
than 30 days in arrears with the payment of wages. 
The decision must be notified within a specified period 
to the persons whose pay is to be reduced. Such 
persons, if unwilling to accept the proposed change, 
will have the right to terminate their contracts before 
their expiry provided they give three months’ notice. 
When the person concerned or the management does 
not accept the proposed reduction, the case may be 
referred to the district Court, which shall decide how 
far the amount of the remuneration is adapted to the 
financial capacity of the undertaking. 





| 





The annual conference of Trades Councils recently 
passed the following resolution :—*‘‘ That this annual 
conference of Trades Councils calls upon the T.U.C. 
to approach the Government to introduce legislation 
for national administration of relief funds in connection 
with colliery and other disasters, so that the money 
subscribed by the public shall be utilised for the purpose 
for which it was given—or similar objects—instead of 
| it remaining in the hands of trusteeships for an indefi- 
| nite period, actuarial estimates to be prepared as 
to the probable time for exhaustion of the funds.”’ 
| Industrial News, an organ of the Trades Union Congress 
| General Council, says that this matter is now being 
considered by the Trades Councils Joint Consultative 
Committee which has before it details of colliery 
disaster funds. It has been found, however, that there 
is very little collated information regarding relief 
funds in connection with disasters other than mining. 
With a view, therefore, to a thorough exploration of 
the position, the secretaries of the Trades Councils 
have been asked to supply the following information :— 
(a) Whether any disaster fund is in existence in their 
district, and if so (6) the amount in the fund over and 
| above the needs of the persons benefiting ; (c) how the 
fund is administered now—by a trusteeship, a com- 
mittee of the local authority, etc. 








At their last meeting, the General Council of the 
Trades Union Congress adopted a resolution calling 
attention to the desire, already expressed by trade 
unions and other responsible bodies, for the reform of 
the present calendar system. The resolution expressed 
the General Council’s regret that Easter had not yet 
been stabilised, and urged the Government to put the 
1928 Act into operation without delay. The 1928 
Act provides for Easter Sunday to fall on the first 
Sunday after April 8 each year. 





The resumed conference on the wages question between 
representatives of the Cotton Spinners’ and Manu- 
facturers’ Association and representatives of the 
Northern Counties Textile Trades Federation ended 
in failure to agree. Although the discussions lasted 
for several hours, practically no progress was made 
on the wages issue. The negotiations broke down on a 
demand by the operatives’ representatives for the 
re-instatement of all the workers who struck work in 
the period before June 11. In a statement issued on 
Tuesday evening, Mr. Grey, the employers’ chairman, 
said: “ Reinstatement meant, the operatives informed 
us, the reinstatement of certain operatives who came 
out on strike at mills that have adopted the more- 
looms-per-weaver system. The operatives now work- 
ing ‘more looms’ were to be discharged and the 
old operatives of such firms re-engaged. Moreover, 
they must be re-engaged on the ordinary four-loom 
system of weaving at whatever rates of wages were 
agreed to as a result of these discussions. In other 
words, it was a roundabout attempt to destroy the 
‘more looms’ system by including that destruction 
as one of the conditions of a settlement on the general 
wages question.” The representatives of the operatives 
are now consulting their general councils which will, 
it is understood, report to a meeting at Blackburn on 
Monday of the Central Board of the Northern Counties 
Textile Trades Federation. 





AvusTRALIAN Imports oF Motor VEHICLES.—Figures 
recently published by the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, show that 
of 115 motor-cycles imported into Australia during 
March, 1932, 112 came from the United Kingdom, and 
only 3 from the United States. Of unassembled motor- 
car chassis, however, 325 were of United Kingdom origin 
and 392 of United States origin, while 3 came from 
Canada. Only 7 assembled motor-car chassis were 
imported in March, four of these came from Great 





Britain and three from the United States. 
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TESTS ON A HIGH-SPEED COMBINED 
MARINE SET. 


In our description, on page 137 ante, of the combined 
reciprocating engine and exhaust turbine set developed 
by Messrs. White’s Marine Engineering Company, 
Limited, Hebburn-on-Tyne, we stated that shop 
trials of the set had been recently carried out by 
Eng.-Commander C. G. Hawkes. The results of these 
trials have now been published, and show a steam con- 
sumption of 9-44 lb. per brake horse-power hour. 
The indicator diagrams obtained from the three 
cylinders are given in the accompanying figure. The 
mean pressures obtained from the cards are 69 Ib. per 
square inch for the H.P.-cylinder, 38 lb. per square 
inch for the I.P. cylinder, and 21-1 lb. per square inch 
for the L.P. cylinder. The corresponding indicated 
horse-powers are 94, 104, and 107, giving a total of 
305 indicated horse-power for the reciprocating engine. 
The differences in the power developed in the three 
cylinders is stated to be due to leakage past the H.P. 
piston valve, the engine having been previously 
balanced at the same cut-offs. It should be mentioned 
that the engine had only been run for a series of short 
periods before the trial, the total running time amount- 
ing to less than 20 hours, so that it was not fully run in. 

















H.P. 
— = 
1.P. 
— 
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Average figures for the trial data are as follow. 
The gauge pressure in the H.P. receiver was 222 lb. 
per square inch, in the I.P. receiver, 99 lb. per square 
inch, and in the L.P. receiver, 34 lb. per square 
inch. The corresponding Fahrenheit temperatures were 
586 deg., 438 deg. and 287 deg. The exhaust to 
the turbine was at atmospheric pressure, and the 
exhaust-steam temperature was 210 deg. F. The 
condenser pressure was 0-92 Ib. per square inch 
absolute. ith the reciprocating engine running at 
276-3 r.p.m., the turbine at 4,920 r.p.m., and the main 
shaft at 119-6 r.p.m., the brake-horse-power of the 
set was 475, and the steam consumption was 4,482 Ib. 
per hour. As previously stated, this corresponds to 
9-44 lb. of steam per brake-horse-power hour. If the 
consumption of a normal triple-expansion engine of 
moderate power be taken as 15 Ib. of steam per brake- 
horse-power hour, the White set shows a saving of 
approximately 38 per cent. The performance of the set 
may, therefore, be considered to be exceedingly satis- 
factory, particularly when it is borne in mind that the 
reciprocating engine tested was a small one with 
relatively large volumetric clearances. The actual 
mean clearance volumes were 21-62 per cent. for the 
H.P. cylinder, 14-36 per cent. for the I.P. cylinder, and 
12-11 per cent. for the L.P. cylinder. It may also be 
noted thud Ge engine Was of the lied aalies Ste 
struction, no special precautions having been taken 
regarding clearances, and the piston-valve chambers, 
liners, and so on, were all plain bored. 








2i-CUB. YD. ELECTRICALLY-OPER- 
ATED EXCAVATOR WITH WARD- 
LEONARD CONTROL. 


TxovGs the first electrically-operated excavator was 
made as long ago as 1899, and in 1902 Messrs. Ruston, 
Proctor and Company equipped one of their standard 
units with a 60-h.p. direct-current motor for use in a 
Spanish iron-ore mine, such machines are by no means 
common, even though considerable ingenuity has 
been exercised in devising a control system suitable 
for the somewhat difficult load conditions. One reason 
for this has undoubtedly been the absence of a supply 
of electricity on the sites where these excavators 
are used, and further progress is likely to be made as 
public distribution systems are extended. It will, 
therefore, be of interest to call attention to a 2}-cub. 
yard electrically-driven excavator, which has recently 
been produced by Messrs. Ruston-Bucyrus, Limited, 
Excavator Works, Lincoln. A number of these 
machines are already in use in this country, on the 
Continent, and in the Overseas Dominions. 

A general view of one of these excavators ap in 
Fig. 1, on page 182, from which it will be seen that it is 
mounted on chain tracks. These tracks, acloser view of 
which is given in Fig. 4, are carried on separate cast- 
steel side frames and are driven by two tumblers, 
which, like the idler rollers, are of large diameter so 
that the bearings are kept well away from mud or 
dirt. Cleanliness is also facilitated by making the 
faces of the rollers as narrow as possible and coring 
out the cast-steel alloy track links, so that any mud, 
which may get into the latter is squeezed out sideways 
by the narrow roller faces. Both the tumblers and 
rollers are easily removable. The driving lugs are 
on the sides of the tumblers and are not radial, an 
arrangement which, it is claimed, prevents material 
from packing on the driving teeth and causing the links 
to be forced off the latter, so that excessive tension 
is set up in the belt. The rear axle slides in guides 
formed in the side frames, so that the tension of the cater- 
pillar can be adjusted. The side frames, on which the 
caterpillars are mounted, are bolted to the truck frame, 
lips being provided on the former which engage with the 
edges of the latter, so that the strain is taken off the 
bolts. The frame itself is a steel casting, in contra- 
distinction to the usual method of building it up of 
sections, and is unusually deep. It is reinforced where 
the stresses are heaviest and is cross-braced by webs, 
thus, it is claimed, giving adequate strength without 
excessive weight. This design has the further advan- 
tages that any distortion which might cause misalign- 
ment of the gears and loose rivets and bolts, is 
eliminated. 

The truck carries a large-diameter slewing ring, 
which is fitted to a machined surface and is secured 
by driving-fit bolts. To it is connected a sleeve 
which extends through and has a bearing in the 
revolving frame. The latter runs on two sets of 
equalised twin tapered rollers at the front and two 
single rollers at the back of the machine. These 
rollers can be seen in Fig. 5, which is a view of the 
underside of the revolving frame. They bear on a 
conical path formed by the upper surface of the 
machined ring. The centre-post sleeve is of large 
diameter and, as it centres the revolving frame on 
the truck, it relieves the vertical propelling shaft of 
all stress except the torque required for moving the 
machine along. 

The chain tracks are driven by the hoist motor, 
which is described in more detail below, through a 
pinion which engages with the main driving gear. 
This pinion can be slid into or out of mesh with the 
gear. The vertical propelling shaft inside the centre 
post is connected through bevel gearing to a longitu- 
dinal shaft on the truck and thence through another 
pair of bevel gears to a transverse shaft. This shaft 
is in three parts, which are connected together by 
large dog clutches, so that either of the outer sections 
can be disconnected, engaged or locked, thus enabling 
the excavator to be turned in either direction through 
a large or small radius. From this shaft power is 
transmitted to the chain tracks. 

Power for slewing is taken from a variable-speed 
reversible motor, which is connected to a horizontal 
shaft running in roller bearings. This shaft, in turn, 
drives a vertical shaft through an intermediate horizon- 
tal shaft, all three shafts being mounted on a single 
steel casting. The lower end of the vertical shaft 
carries the final pinion which engages with the 
large-diameter ring visible in Fig. 4. This ring is fitted 
to the machined surface on the truck frame, which has 
already been mentioned. All pond ey are machine- 
cut from the solid and are mounted on splined shafts, 
while the drive is direct, no clutches being used. It 
may be added that grease-gun lubrication is employed 
throughout. 

The hoist unit, which can be seen in the background of 
Fig. 2 and in Fig. 3, consists of a motor, which drives 
an intermediate shaft through machine-cut spur 
gearing without the intervention of a clutch. This 





intermediate shaft, which is mounted in ball bearings, 
drives the drum-shaft through another pair of gears. 
Permanent alignment between the two shafts is secured 
by mounting them in a cast-steel frame, which is 
secured to the revolving-frame casting, while the drum 
shaft itself is fitted with an outside band clutch, which 
slips when overloads occur and thus prevents damage 
to the hoisting machinery and the motor. This clutch 
is engaged by hand and is held in position by toggle 
levers. As shown in Fig. 11, power is transmitted from 
the drum to the bucket by a two-part wire rope 
hoist, which passes over pulleys on the top of the 
boom and is connected to a bale block on the back 
£ the bucket, so that the mouth of the latter is left 
unobstructed. The boom itself is a box girder, which 
experience shows is the structural section best suited 
to resist the combination of bending and twisting to 
which it is subjected. Its weight is light enough to 
permit of a fast swing and to allow the amount of 
counterbalance required to be reduced, while the 
position of the shipper shaft ensures that the power 
available is utilised in hoisting the bucket through 
the face and is not dissipated in pulling back against 
the boom machinery. The bucket arms, my are 
also visible in Fig. 11, are of the outside type, so that 
the bucket itself is held squarely without twist when 
digging. They are built up of oak centres and 
armoured on the outside with steel plates, a type 
of construction which, it is claimed, gives the strength 
and elasticity necessary to withstand distortion and 
fatigue when hard rock is being excavated. A casting is 
fitted at the outer ends of the arms to which the bucket 
is attached. 

The boom also carries the racking machinery. This 
is also shown in Fig. 11, and, as will be seen, consists 
of a motor driving an intermediate shaft through single- 
reduction gearing. This intermediate shaft carries 
two pinions which transmit the drive to a gear wheel 
on each side of the boom and thus avoids distor- 
tion of the latter. These wheels are coupled to 
pinions which gear into racks on the bucket arms, 
while the pinions themselves revolve on the main 
racking shaft, thus relieving the latter of all torsional 
stress. The whole of this machinery is weather-proof 
and of robust design and is protected from caih by 
a friction clutch. A solenoid brake, which comes into 
action when the controller handle is in the neutral 
position, is also fitted and serves to hold the bucket 
at any fixed radius when the current is cut off. 

The bucket is made up of two alloy-steel castings, 
which are riveted together, and is equip with a 
special form of Vanderhoef front. It is shallow and 
tapered from front to back, so that any rock that is 
taken up will be readily dumped, while its shape is 
such that it is easily filled and the handling of over- 
sized pieces is facilitated. It has no obstructions on 
the inside, neither are there any bale lugs at the sides 
to interfere with digging. The position of the bale 
block at the back of the bucket also ensures that the 
mouth is unobstructed. The lugs to which the bucket 
arms, door hinges, bale block and braces are connected, 
are cast integral with the back of the bucket. The 
teeth are fitted to the front of the bucket, in such a 
manner that wedging of the excavated material and 
consequent breakages are avoided, while, to ensure 
high efficiency when digging in stratified rock, the 
two centre ones extend farther than those on each 
side. The bucket is fitted with an electric trip, which 
is mounted on the arm and provides a simple and 
fool-proof method of opening the door, This trip is 
operated by a trigger on the thrust-control lever 
mentioned below. 

The electrical equipment which is used, as has 
already been stated, for operating this excavator, is 
supplied with energy through an appropriate number 
of spring-loaded shoes, which are mounted on the 
chain-track frame. The upper surfaces of these shoes 
bear on steel collector rings, which are suspended 
from the revolving frame by moulded compound insu- 
lators, as shown in Fig. 5. This arrangement, it is 
claimed, prevents the collection of dirt and bad contact, 
and permits accessibility, while at the same time 
reducing risk of shock. The rings are entirely isolated 
from the propelling machinery and the centre post, 
and are designed for high pressures, so that the use of a 
portable transformer is unnecessary. Further advan- 
tages are that there are no copper or carbon brushes or 
copper braid to require frequent renewal, and no wires 
are taken through the centre post. 

The electrical equipment proper comprises a motor- 
generator set, which is shown in Fig. 2. This is 
installed well behind the centre post, so that it produces 
the maximum ne effect. It consists of a 
100-h.p., three-phase, squirrel-cage induction motor, 
running at 1,450 r.p.m., which is coupled to one 
55-kw. and two 20-kw. generators. These generators 
are of the differential-wound compound type, with 
commutating poles, and are designed to supply direct 
current at pressures depending on the torque and 


speed of the motors to which they are connected. All 
four machines are mounted on a steel-welded base and 
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are fitted with ball and roller bearings throughout. | 
The motor of the motor-generator is started in any of 
the usual ways, and can be shut down by pressing a 
button at the driver’s position. The armature of | 
each generator is connected permanently to the motor 
it supplies, as shown in Fig. 6, while the field circuits 
are connected through controllers to a two-unit exciter 
set, consisting of a 6-5-h.p., three-phase, squirrel- 
cage motor running at 1,450 r.p.m. and direct-coupled 
to a 4°5-kw. generator, which supplies direct current 
at a constant pressure of 125 volts. This exciter is 
also connected to the fields of the hoist, swing, and 
thrust motors. The first of these motors is of the 
shunt-wound, protected mill type and has an output of 
60 h.p. at 500 r.p.m. It is fitted with heavy end-shield 
ball and roller bearings, which carry an exceptionally 
heavy shaft with a tapered extension, and is insulated 
with mica and asbestos. The frame is split to facili- 
tate the removal of the armature. The latter is 
designed with a low moment of inertia, so as to facilitate 
rapid reversal, and is fitted with heavy bands for high- 
speed running. The temperature rating of the machines 
is high, so that it has been possible to cut down their 
dimensions and weight, thus reducing the energy 
required for acceleration. The brush gear has been 
designed to withstand severe vibration, and good 
commutation under heavy loads is, it is claimed, secured 
by the use of a liberally designed commutator and 
commutating-pole system. The other two motors, 
which are of the drip-proof mill type, have an output 
of 23 h.p. at 650 r.p.m., and are of similar design. 

As will be seen from Fig. 6, the generator has three 
field windings, which are all wound on the same poles ; 
a separately excited winding, the current in which is 
varied by altering the controller and thus varying the 
speed or altering the direction of the motor; a heavy 
differential series winding, which opposes the first 
winding, so that the resultant generator voltage depends 
on the current flowing in the armature circuit; and a 
self-exciting shunt winding, which normally assists the 
first winding, but can be used to assist the second 
winding under certain braking conditions. The shunt 
tields of the motors are constantly excited, so that 
the speeds and torques of each motor are, at any 
instant, proportional to the armature voltage and 
current, respectively. As the motor armatures are 
permanently connected to the generator armatures, 
the latter can be designed to give a motor torque- 
speed curve of any desired shape. These points may 
be illustrated by referring to Figs. 7 to 9. Fig. 7 
shows the generator characteristic which is obtained 
if the first two field windings are used alone, while 
Fig. 8 illustrates how the third winding helps to 
maintain the voltage at light loads, but has no effect 
when the generator is operating under short-circuit 
conditions. In Fig. 9, the curve XYZ indicates how 
the motor speed varies with the torque. The point xX 
corresponds to the stalling torque of the motor, which 
is, of course, limited by the fact that the generator 
cannot supply a current in excess of that corresponding 
to the point C in Fig. 8. The torque increases as the 
machine slows down, thus giving a supply of power simi 
lar to an ungoverned steam engine, a characteristic 
eurve for which is given in the chain-dotted curve in 
Fig. 9. This curve could be more closely approxi- 
mated by omitting the self-excited winding on the 
generator, but this winding is usually included because, 
as will be seen, it gives a higher speed at moderate 
loads. 

The hoist and thrust controllers are operated by 
vertical hand levers, visible in Fig. 3, and the swing 
controlled by two pedals, which are depressed when it 
is desired to move to the right or left, respectively. 
These controllers, being ir the field circuits, are really 
light rheostats, and their contacts are therefore not 
subject to burning or rapid wear. As no brakes or 
clutches are used during the operating cycle, the driver 
can keep his feet on the swing controller and one hand 
on each of the levers. As already mentioned, the | 
movement of these controllers varies the current in the | 
generator field winding, and thus the flux. As the 
changes in the latter take place slowly, any sudden | 
alteration in the motor torque is damped out, and it is 
therefore unnecessary to move the controller slowly | 
from step to step, as it is when rheostatic control is used. 
To stop the motors, the controllers are thrown into the 
full reverse position, so that the former act as gene- 
rators. The result is that the main induction motor | 
is speeded up and returns current to the line. This 
not only reduces the power bill, but obviates the use | 
of brakes and clutches on the hoist and swing motions, | 
though an electric brake is usually fitted on the thrust 
motion. It also adds considerably to the life of the | 
ropes, owing to the smooth deceleration which is 
obtained. It may be emphasised that the bucket is 
completely controlled by the hoist motor, which is 
always mechanically coupled to the hoist during 
digging operations, and that, in the same way, the 
swing motor accelerates the superstructure and brings 
it quickly to rest. The performance of the machine | 
will be appreciated by a atudy of the curve given in! 
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Fic. 11. Turustrnc Macurnery, Boom anp BvucKET. 


Fig. 10, which should be read from right to left and | line represent power returned to the generator. The 
shows the direct-current input of the hoist motor | motor acts regeneratively when the bucket is being 
during normal operation. The areas below the zero | returned to the pit, and the mechanical brake is only 
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used when the machine is being travelled. During 
this period, the hand clutch, which acts as an overload 
clutch, is used to disconnect the main drum. This 
| clutch is operated by a hand lever through a system 
| of levers and a toggle. Similar regeneration is obtained 
| with the swing motor, and, to a less extent, with the 
| thrust motor. 

| In addition to the motors for operating the various 
| motions, a further motor, which is mounted on the 
| bucket arm, is used for opening the bucket door. This 
| motor is coupled through gearing to a latch which 
| releases the door, and is operated by the driver depres- 
sing a button on the lever of the thrust-motion controller. 
| This motor is designed to operate continuously without 
| damage, and cannot stall or burn out. It is supplied 
|from the alternating-current mains through an oil 
switch and transformer, the latter also supplying the 
motor of the exciter set. This transformer is omitted 
on machines which are designed for operation on 
medium tensions. 

It may be added that all the wiring is armoured or 
is enclosed in heavy-gauge galvanised conduit, while 
the controllers are supplied through a special 25-core 
cable which is sheathed with cab-tyre rubber, and also 
armoured. 





Tue Markine or Importep PRINTING BLOCKS AND 
Larue Cuucks.—The Standing Committee appointed 
by the Board of Trade will hold an inquiry at 11.30 a.m., 
on Monday, October *, and at 19.30 a.m., on Tuesday, 
October 4, as to whether imported printing blocks, pro- 
duced by photo-process engraving and either mounted or 
unmounted, should be required to bear an indication of 
origin. Another inquiry will be held at 11.30 a.m., on 
Monday, October 31, and at 10.30 a.m., on Tuesday, 
November 1, as to whether imported chucks for lathes 
and other machine tools, should be required to bear 
an indication of origin. The inquiries will be held at the 
Board of Trade Offices, Great George-street, London, 
8.W.1, and all communications should be addressed to 





the secretary, Mr. E. W. Reardon, at that address. 
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ANNUALS AND REFERENCE BOOKS. 

Universal Directory of Railway Officials, 1932.—The 
38th annual edition of The Universal Directory of Rail- 
way Officials has recently been issued by Messrs. The 
Directory Publishing Company, Limited, 33, Tothill- 
street, Westminster, London, S8S.W.1. The volume, 
which has been compiled mainly from official sources, 
under the direction of the editor of The Railway Gazette, 
is divided into ten principal sections, the first of which 
is an official directory of railway technical institutions, 
associations, societies and unions, and of Government 
departments concerned with the railways and their 
work. The remaining nine main sections deal with the 
railways of Great Britain, Ireland and the Channel 
Islands, Europe, Asia, Africa, Australasia, North 
America, Central America, and South America. In 
the European, Asiatic, and other sections covering a 
whole continent, the various countries are dealt with 
in alphabetical order. In all entries the name of the 
railway appears first, in abbreviated form, in heavy 
type; then follow the full name of the undertaking 
in the language of the country, the length and gauge 
of the line, and brief particulars regarding the number 
of locomotives and rolling-stock owned by the under- 
taking. A list of the officials of the railway, together 
with their titles and addresses, is then appended. The 
volume closes with several useful indexes, comprising 
an index to countries, an index to the names of railways 
and railway institutions, and a personal index of railway 
officials. Engineering firms and suppliers of railway 
material carrying on business with railway undertakings 
at home and abroad, we have no doubt at all, find the 
directory of great use to them, in connection with 
their commercial transactions. Obviously, the book 
is also useful in several other directions. Bound in 
the usual red cloth covers the price of the work is 
208. net. 

Willing’s Press Guide, 1932.—Described as being a 
comprehensive index and handbook of the Press of 
the United Kingdom of Great Britain, Northern 
Ireland and the Irish Free State, and containing, in 
addition, some reference to the principal Dominion, 
Colonial and foreign publications, the fifty-ninth annual 
issue of Willing’s Press Guide has recently made its 
appearance. As was the case with former editions, 
the alphabetical list of newspapers and periodicals 
published in Great Britain and Ireland constitutes 
the main section of the volume. In this list, which 
occupies 240 pages, i.c., about half the number of 
pages contained in the book, are included the year 
of establishment of each periodical, the frequency of 
publication, the price, and the publisher's name and 
address. Other important sections of the volume 
comprise an index to class papers, covering professional, 
trade, technical, scientific, industrial and other journals 
having special objects ; lists of the principal Dominion, 
Colonial and foreign publications; lists of Provincial 
publications arrang under counties and towns; 
the London addresses of Provincial and of Colonial 
and foreign publications ; an index to Provincial daily 
papers, and a list of recent titular changes and amalga- 
mations. Of historical interest is the chronological 
list of the oldest British publications, from which it 
appears that the earliest English newspaper was 
the Oxford Gazette, first published in 1665 and now 
known as the London Gazette. The book is neatly 
printed and although it contains a great deal of informa- 
tion, nevertheless remains of handy size. It is 
published, price 2s. 6d. net, by Messrs. Willing and 
Company, Limited, 356-364, Gray's Inn-road, King’s 
Cross, London, W.C.1. 


Crry anp Guitps or Lonpon Iwnstirute.—-The 
Council of the City and Guilds of London Institute has 
conferred the distinction of Fellow of the Institute 
(F.C.G.1.) upon Messrs. A. Carmichael, R. Freeman, 
C. G. Lamb, and E. C. Rossiter. The fellowship is con- 
ferred by the Council upon those, who, having obtained 
the associateship of the Institute, and spent at least 
five years in actual practice, produce evidence of having 
done some original and valuable research work, or of 
having otherwise contributed to the advancement of the 
industry in which they are engaged. 


Tue On. Inpustry mw THE Unrrep Srates.—The 
changes in the United States oil industry are brought 
out in an interesting way in a survey of oil pipe lines made 
by the Bureau of Mines. Prior to 1920 the principal 
movement of crude oil from the mid-continental states was 
to the Atlantic Seaboard, by pipe lines across Missouri, 
Tilinois, Indjana, Ohio and Pennsylvania. Subsequent 
to 1920, tanker transportation developed from Californian 
and Gulf ports, and the movement to the Atlantic seaboard 
declined to a small figure. Pipe lines were taken up, 
one was actually altered to transport oil in the opposite 
direction (viz., westward), several were adapted to the 
conveyance of natural gas, and one was turned over to 
motor spirit. While one of the latest developments has 
been the construction of trunk lines from the East Texas 
field to the Gulf, the movement northward has also 


expanded considerably, and much new trunk mileage 
has been laid in recent years in Ohio, Michigan, Mlinois, 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
|of the undermentioned tenders, the closing dates of 
| which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all communications. 

Electric Quay Cranes.—The supply of four three-ton 
level-luffing electric quay cranes. The Indian Stores 
Department, Simla ; October 4. (Ref. No. A.X. 11,447.) 

Municipal Motor Vehicles.—The supply of 20 municipal 
motor vehicles, namely, 2 sweeping cars, 8 sprinkling and 
flushing cars, 6 refuse collectors, 3 tractors, and one 
gulley cleaner. The Egyptian Ministry of Public Works, 
Tanzim Department, Cairo; October 1. (Ref. No. 
G. 11,733.) 


Needle Valves.—The manufacture, supply and delivery 
of two needle valves for irrigation outlets at Wyangala 
Dam. The Secretary, Water Conservation and Irrigation 
Commission, Box 2,708 c, G.P.O., Sydney, New South 
Wales. Closing date, November 28. Envelopes to be 
endorsed “ Tenders for Needle Valves."" Plan and specifi- 
cation may be inspected, or purchased for 5s., at the 
Commission's Office, Raphael-street, Sydney. 


PERSONAL. 

Mr. Wuatam Taytor KiItcHInG, managing director 
of Messrs. John Fowler Limited, Sheffield, has been 
appointed general manager of the Ironworks Department 
of Messrs. Newton, Chambers and Company, Limited, 
Thorncliffe, near Sheffield. 

As stated on page 628 of our issue of May 27, the 
old-established firm of Messrs. Davey, Paxman and 
Company, Limited, Colchester, has been acquired by a 
new company which will continue the manufacture of 
“Economic "’; double return-tube; all-steel sectional 
hot-water, and other types of boiler; steam engines ; 


Diesel engines for land, traction, and marine use ; 
asphalt road plants, and hydraulic plant —_ | pro- 
duced by their predecessors. The new firm will also 


initiate the production of certain other machinery which, 
prior to the introduction of tariffs, has been manufac- 
tured abroad. The name of the new company is MEssrs. 
Davey, PAXMAN AND Company (COLCHESTER) LIMITED. 
The head office and works will be at Standard Ironworks, 
Colchester, and the London office at Aldwych House, 
Aldwych, W.C.2. The active management will be in the 
hands of Messrs. P. A. Sanders and E. P. Paxman. 

Messrs. Jacon, Wire AND Company, LIMITED, 
having opened a new engineering works, will be glad 
to receive engineering and electrical catalogues at 235, 
Halfway Street-road, Sidcup, Kent. 

Mr. Lawrence Ennis, O.B.E., who had charge, on 
behalf of Messrs. Dorman, Long and Company, Limited, 
of the erection of the Sydney Harbour Bridge, has been 
elected an honorary member of the Institution of Engi- 
neers, Australia. This is the first occasion in the history 
of the Institution in which any person has been admitted 
to this grade. 


BOOKS RECEIVED. 


United States Bureau of Mines. Bulletin No. 350. 
Contributions to the Data on Thevretical Metallurgy. I. 
The Entropies of Inorganic Substances. By K. K. 
Kewtitey. No. 354. The Ignition of Fire Damp by 
Explosives. By W. C. F. Sneprnerp. No. 356. 
Sampling and Estimation of Ore Deposits. By C. F. 
Jackson and J. B. Knareset. No. 358. Rubber- 
Sheathed Trailing Cables. By L. C. Iustxy and others. 
[Price 25 cents.] Washington: Government Printing 
Office. 

Twenty-fourth Annual Report of the Hydro-Electric 
Power Commission of the Province of Ontario for the 


Year ended October 31, 1931. Toronto: Hydro- 
Electric Power Commission of Ontario. 

Surveying. By W. Norman Tuomas. Third edition. 
London: Edward Arnold and Company. [Price 
258. net.) 

Dauerfestigkeit und Konstruktion. By Proressor Dr. 
A. Tavm and Drret.-Inc. W. Bucuanan. Berlin : 


V.D.1.-Verlag G.m.b.H. [Price 6-90 marks.] 
ibhandlungen aus dem Aerodynamischen Institut an der 
Technischen Hochschule, Aachen. No. 11. [Price 
12 marks.) No. 12. [Price 13-50 marlis.] Berlin: 
Julius Springer. 

Practical Oable Jointing. London: W. T. Henley’s 
Telegraph Works Company, Limited. [Price 5s. net. ] 

Department of Scientific and Industrial Research. Report 
of the Food Investigation Board for the Year 1931. 
London: His Majesty's Stationery Office. [Price 
5e. net.] 

Welding and Cutting on Railways and Tramways. London : 
Institution of Welding Engineers, Limited. [Price 
38. 6d. net.) 


Income-Tax Cuart.—The 17th edition of Tolley’s 
Income-Tax and Sur-Tax Chart-Manual has recently 
been published. This contains particulars concerning 
the rates, allowances and abatements for 1932-33 and 
28 previous years. The numerous legislative alterations 
in recent years, up to and including the Finance Act 
of 1932, are included. Copies of the chart-manual are 
obtainable from Mr. C. H. Tolley, 107, Tierney-road, 
London, 8.W.2, or from the publishers, Messrs. Waterlow 
and Sons, Limited, London Wall, E.C.2. With the 


CONTRACTS. 


Messrs. C. A. Parsons AND COMPANY, 
Heaton Works, Newcastle-on-Tyne, have 
from the Brighton Corporation an order for a 30,000-kw. 
turbo-alternator and condensing plant. The machine 
will be of the tandem type, working with steam of 650 
Ib. per square inch pressure and a temperature of 850 
deg. F. at the stop valve, and arranged for feed heating 
to 340 deg. F. The plant will run at 3,000 r.p.m., and 
supply three-phase current at 8,000 volts, 50 cycles. 

Messrs. CAMBRIDGE INSTRUMENT CoMPANY, LIMITED, 
45, Grosvenor-place, London, S.W.1, have supplied 
the outfit for recording the temperatures in the boiler 
house, and six all-metal Cambridge CO, meters of the 
electric type for the boiler flue gases, at Unilever House, 
Blackfriars, London. Sixty-six Cambridge electrical 
air thermometers of the latest quick-reading pattern 
are installed in the new Barclays Bank, Lombard-strect, 
London, E.C.3. The temperatures measured by all these 
thermometers are read at one central position by means 
of an 80-point electrical indicator, which incorporates 
provision for an extension of the installation. 

Messrs. The D.P. Barrery Company, LIMITED, 
Bakewell, Derbyshire, have received a repeat order for 
three 300-volt Kathanode submarine batteries for a 
foreign navy. The batteries will have a combined 
capacity exceeding 26,000 ampere-hours. 

Messrs. Ruston anp Hornssy, Liwrep, Lincoln, 
have recently secured a contract from the Godalming 
Corporation, Surrey, for waterworks pumping plant, 
to be installed at the Borough-road pumping station. 
Tho main unit comprises a three-cylinder Ruston vertical 
fuel-oil engine driving three centrifugal pumps. Auxiliary 
pumping and electrical plants are included. The pumps 
will be manufactured by Messrs. Mather and Platt, 
Limited. 


LIMITED, 
received 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLEsBROoUGH, Wednesday. 

The Cleveland Iron Trade.—Further substantial reduc- 
tions of pig-iron output, by the temporary damping down 
for alterations of four furnaces at the works of the 
Skinningrove Iron and Steel Company, Limited, leaves 
output still in excess of the very moderate current 
requirements. The consequent continued steady increase 
of stocks is perturbing, as makers have already more 
iron stored at their yards than they care to carry. Sales 
of Cleveland pig are practically confined to small parcels 
to home users for early essential needs. Customers are 
more disinclined than ever to negotiate for forward 
supplies, believing that values will fall, and are reluctant 
to pay ruling rates for iron they are obliged to purchase. 
Makers’ fixed figures stand :—No. 1 description, 61s. ; 
No. 3 g.m.b., 588. 6d.; No. 4 foundry, 57s. 6d.; and 
No. 4 forge, 57s. 

Hematite.—Prices of East Coast hematite pig are not 
definitely fixed, and terms of sale vary a good deal 
after individual bargaining. Demand is quiet. Sales 
to overseas firms are very few and small, and home 
business is light. Stocks are heavy and increasing. 
Merchants still hold fairly large quantities of hematite, 
and in their anxiety to unload are underselling pro- 
ducers. The latter ask 61s. for ordinary qualities, and 
6ls. 6d. for No. 1 grade of iron, but are understood to 
have accepted less. 

Foreign Ore.—Business in foreign ore is all but at a 
standstill. The nominal price of best rubio remains at 
14s. 9d. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace 
abundant and difficult to dispose of. Good 
qualities are on sale at 15s. delivered to local consumers. 

Manufactured Iron and Steel—-No change for the 

better is noticeable in the various branches of semi- 
finished and finished iron and steel. Foreign competi- 
tion continues keen, and purchases can still be made 
from firms abroad at lower prices than are asked for 
home products, notwithstanding tariff and other obstacles 
with which Continental firms have to contend. Foreign 
sheet bars are stated to have been bought at a very low 
figure. With the exception of departments engaged on 
production of constructional steel, plant is running at 
much below capacity, and producers of most commodities 
are urgently in need of orders to keep works going. 
Quotations :—Common iron bars, 91. 15s.; best bars, 
101. 58.; double best bars, 10/. 15s.; treble best bars, 
111. 58.; packing (parallel), 8/.; packing (tapered), 10/. ; 
steel billets (soft), 51. 7s. 6d.; steel billets (medium) 
61. 128. 6d.; steel billets (hard), 7/. 2s. 6d.; iron and 
steel rivets, 111. 5s.; steel ship plates, 8/. 15s.; steel 
angles, 81. 7s. 6d.; steel joists, 8. 15s.; heavy sections 
of steel rails, 81. 10s. for parcels of 500 tons and over, 
and 9/. for smaller lots; fish plates, 12/. 10s.; black 
sheets (No. 24 gauge), 7/. 15s. to 8l.; and galvanised 
corrugated sheets (No. 24 gauge), 91. 5e. 
Scrap.—Most kinds of scrap are slow of sale. Borings 
are 22s. 6d.; turnings, 30s. ; light cast iron, 3ls.; heavy 
cast iron, 35s.; machinery metal, 36s.; and heavy 
steel, 35s. 
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Tue Late Mr. C. J. Hont.—We note with regret the 
death of Mr. Charles James Hunt, which occurred on 
August 3 in a nursing home in Edinburgh, following 
upon an operation a few weeks ago. Mr. Hunt, who was 
assistant general manager of Messrs. Bruce Peebles and 
Company, Limited, Edinburgh, joined that firm im 
1906, and had been continuously associated with it from 
that time. His early electrical training was received as 





Irish Free State supplement the price is 3s. 6d., post free, 





and Indiana. 





or without this supplement, 3s. 2d., post free. 





a — of Messrs. Johnson and Phillips, Limited, and he 
subsequently carried out numerous electrical contracts 
in various parts of the country. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Conditions in the local steel and 
engineering trades are of a flat description. The majority 
of works have resumed operations following the holiday 
stoppage, but plant is working at reduced capacity, and 
the number of short-time workers is on the increase. 
The raw and semi-finished trades have developed further 
weakness, but such setback is likely to be of temporary 
duration. The holiday has had an adverse effcct on 
consumption, but in some quarters the opinion is 
expressed that users cannot hold off the market much 
longer, because stocks at works must be well nigh on the 
point of exhaustion. Ferro-alloys used in steelmaking 
are a weak section, while the scrap market is in a lifeless 
condition. The heavy machinery trades are carrying 
on at the same capacity as a few wecks ago. Though 
a certain amount of optimism is manifest, complaints 
of a shortage of orders are freely heard. Makers of 
railway rolling-stock are suffering acutely from the 
decline of export business. The Far East at one time 
was a good customer of Sheffield, but during the last 
year requirements have slumped to a considerable 
extent. The outlook in the shipbuilding industry is 
fairly bright, and local producers of ship steel, forgings, 
and castings anxiously await revival. Sheffield also 
hopes to benefit from the delayed British Naval Pro- 
gramme of 1931. Orders are on hand for steelworks 
machinery for installation abroad, but the general 
demand is not very large, and leaves much to be desired. 
Electrical apparatus and related products is @ progres- 
sive line. Sheffield Corporation has placed contracts for 
sub-station equipment, transformers, and generators. 
Tramway points and crossings made of manganese steel 
continue in steady demand by provincial corporations. 
The specialised steel trade is in an active state, and the 
flow of orders is being augmented weekly. An increased 
tonnage of automobile steel is being transported to the 
Midlands, and other motor-car making centres. Heat- 
and acid-resisting materials are meeting with an expand- 
ing market, while stainless steel is another lime where 
exceptional headway is being made. The tool trades 
are experiencing little difficulty in maintaining recent 
improvement. Both orders and inquiries are on the 
increase. 

South Yorkshire Coal T'rade.—The position of the coal 
trade locally is not very promising. Output has been 
restricted at many pits, while stocks at colliery sidings 
and depots are on the increase. Export requirements 
have undergone little change. No improvement has 
taken place in the demand for industrial fuel. The 
textile trades are taking reduced supplies of smalls. The 
Lancashire cotton dispute is having a detrimental effect. 
The house coal market is lifeless, the demand being well 
below normal. Both foundry and furnace coke are 
fairly steady, with prices firm. Quotations: Best 
branch hand-picked, 25s. to 26s.; Derbyshire best house, 
20s. to 2le.; Derbyshire best brights, 17s. to 18s. ; 
screened house coal, 15s. to 16s. ; screened nuts, 13s. 6d. 
to 15s. 6d.; Yorkshire hards, 16s. to 18s.; Derbyshire 
hards, 16s. to 188s.; rough slacks, 8s. 6d. to 9s. 6d.; 
nutty slacks, 7s. to 8s. 6d.; smalls, 4s. 6d. to 5s. 64. 








NOTES FROM THE SOUTH-WEST. 


CarpiFrF, Wednesday. 

The Coal Trade.—For once in a while the market has 
been cheered by news that the report that the Latvian 
Government had agreed to take 200,000 tons of Polish 
coal from the Polish Government is incorrect. In fact, 
the Latvian State Railway is shortly to invite tenders for 
50,000 tons of British coal, and the Latvian Government 
has announced that it supports purchases of British 
goods in view of the fact that Great Britain is their best 
customer. In the meantime, supplies of most varieties 
of Welsh coal remain abundant to meet a limited demand, 
and readily obtainable at the schedule prices. Dry, 
large, and sized classes, however, are in relatively short 
supply owing to a comparatively good demand coupled 
with reduced production as a result of the operation of the 
quota scheme in respeet to outputs. Bituminous classes, 
however, are in abundant supply in spite of numerous 
pit stoppages due to the general lack of trade. Buyers 
insisting on named coals sometimes find it difficult to 
secure immediate deliveries because of temporary shortage. 

Co-operation in the Coal Trade.—Further co-operation 
in regard to selling by Welsh colliery companies is to be 
effected in the near future as the result of an agreement 
made by the principal South Wales undertakings produc- 
ing bituminous coals. As regards anthracite, more than 
80 per cent. of the production is already controlled by 
one unit. Half-a-dozen of the chief colliery groups, 
including Welsh Associated Collieries, Limited, Messrs. 
Powell Duffryn Steam Coal Company, Limited, Messrs. 
Ebbw Vale Steel, Iron and Coal Company, Limited, 
Messrs. Tredegar Iron and Coal Company, Limited, 
Messrs. Cory Brothers and Company Limited, and 
Messrs. Ocean Coal Company, Limited, have agreed to 
co-operate in the production and marketing of Admir- 
alty and Monmouthshire coals, but to leave domestic, 
coking sorts, and the inferior classes of steam coals out- 
side the arrangement for the time being. Exporters are 
naturally anxious to know how the new arrangements 
are going to affect them, notwithstanding assurances 
from the parties concerned that legitimate exporters will 
not be adversely affected by the agreement. Though 
details of the scheme have not been disclosed it is 
believed that the colliery companies seek to avoid un- 
necessary undercutting in respect to c.i.f. business by 
taking orders at ridiculous freights and also to prevent 
breaches of the minimum prices schedule which have been 
effected in various ways. The new combination also 
intends to take energetic measures to meet the com- 








tition of oil which they contend has been boosted far 

yond its merits. 

Trimming Rates.—Next week the National Trimming 
Board will consider an application from the Shipping 
Federation for a 10 per cent. reduction in the trimming 
tariff which, if granted, would bring the rates to half the 
tariff rates fixed in 1920 at 116 per cent. above the pre- 
war base rates. The rates wero lowered to 40 per cent. 
below the 1920 rates in January, 1927. The proposed 
cargo trimming rate for single-deck coal carriers is 3d. 
per ton up to 64d. for four-deckers, and for class 1 self- 
trimmers l}d. per ton, and for class 3 self-trimmers 
2}d. per ton. 





NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

The General Outlook.—Steel manufacturers in the 
Lancashire area report very restricted demand since the 
bank holiday vacation, in the absence of new work accru- 
ing to structural engineers, boiler makers, and other exten- 
sive users. Foundry iron, too, is in poor demand, 
deliveries at mt falling below those of the last two 
or three rive — Textile-machinery manufacturers, who 
earlier in the year were able to report improvement when 
the cotton trade entered a period of renewed activity, 
are again suffering from acute depression as a result 
of the present unrest in the industry, which is seriously 
curtailing business. With the exception of a few firms 
engaged on the manufacture of plant for Russia, machine- 
tool makers are badly placed, and locomotive builders 
are still urgently in need of work. 

Orders for Workington and Crewe.—The release of 
two important orders for steel rails and sleepers has 
considerably improved the outlook in the Workington 
and Crewe areas, for the next few months. At Working- 
ton, Messrs. The United Steel ~~ Limited, have, 
in face of acute competition from Continental manufac- 
turers, succeeded in securing a contract, from the South 
African Railways and Harbours Administration, for 
100,000 steel sleepors, weighing approximately 6,000 tons, 
for use with 80-lb. steel rails. his, with smaller orders 
booked in the last few weeks, will provide steady work 
for the next two to three months. The second order, 
which is stated to involve about 5,000 tons of rails, has 
been allocated by the London, Midland and Scottish 
Railway Company to its Crewe works, where for some 
time past there has been persistent rumour of the closing 
down of the Company’s steel plant. It is now reasonably 
certain that, in view of the quantity of materials likely 
to be uired by the Company in the near future, the 

lant will be kept running for at least another three or 
our months. oreover, a statement that plans are 
now being considered for the erection of plant for the 
manufacture of pig-iron at Crewe raises the possibility 
that the steelworks may be granted a further period of 
renewed prosperity upon the completion of existing 
orders. The news has been received with great satis- 
faction in Crewe, which is largely dependent upon its 
railway establishments. 

Engineering Amalgamations.—Messrs. Beyer, Peacock 
and Company, Liimited, locomotive builders, Gorton, 
Manchester, have, it is announced, taken over the business 
and works of Messrs. Richard Garratt and Sons, Limited, 
the old-established agricultural-machinery manufac- 
turers and engineers of Leiston, Suffolk. The works 
at Leiston will be carried on for general engineering 
purposes under the title of Messrs. Richard Garrett Engi- 
eeering Works, Branch of Beyer, Peacock and Company, 
Limited. Proposals for the amalgamation of the business 
of Messrs. Karrier Motors, Limited, Huddersfield, with 
that of Messrs. Tilling-Stevens, Limited, Maidstone, 
are mentioned in the report of the Huddersfield firm, 
which manufactures heavy motor lorries, tractors, and 
various types of municipal vehicles. The business of 
the concerns is mainly complementary, for Messrs. Tilling- 
Stevens, Limited, concentrate chiefly upon passenger 
vehicles. 








British STANDARD SPECIFICATION FOR Macutne-CutT 
Gears.—A specification for helical and straight spur 
machine-cut gears has recently been issued by the 
British Standards Institution. This is designated No. 
436-1932, and contains a great deal of information on 
the design and strength of industrial gears. Hitherto 
reliance has had to be placed on one or other of several 
formule, and on this account no simple and reliable 
system of checking could be applied, such as can be used 
with certainty in other branches of engineering. Another 
practical point, to which attention has been given, is 
that of intermittent rating of gears which, in normal 
operation, are subjected to varying loads, overloads, and 
periods of rest. The specification deals with machine-cut 
gears connecting llel shafts, the teeth being either 
straight, single-helical, or double-helical, and of the 
20 deg., full-depth involute system (with a working height 
of twice the module), of the following three classes : Class A 
covers precision-ground or cut gears, suitable for peri- 
pheral speeds exceeding 2,000 ft. per minute; Class B 
refers to high-class cut gears, suitable for ey 
speeds between 750 and 3,000 ft. per minute; C Cc 
concerns commercial cut gears suitable for peripheral 
speeds below 1,200 ft. per minute. In addition to 
dealing with the form of gear teeth, clearance, maximum 

rmissible pitch errors and tolerances, the specification 
tee down standard formul for the strength and rating of 
gears and includes a series of charts showing at a glance, 
the proportions of gear wheels of different materials. 
The next section of the gearing fications to be taken 
in hand will be that dealing with bevel and spiral gearing. 
Copies of the specification may be obtained from the 
Publication Department of the Institution, 28, Victoria- 
street, London, S.W.1, price 5s. 6d., post free. 





NOTES FROM THE NORTH. 


Guascow, Wednesday. 

Scottish Steel Trade.—There has been no improvement 
of any kind in the Scottish steel trade during the past 
week and the orders received while the works were on 
holiday are being rapidly overtaken; few new ones 
aro being booked. Not only is the demand poor, but 
inquiries do not show any tendency to increase. The 
black steel sheet makers are fairly well employed, and 
orders on hand amount to quite a good tonnage and 
ensure steady running of plant over the next fuw weeks. 
Much of the business booked is for overseas, Canada 
and the Far East taking very satisfactory shipments. 
Home buyers are not very much in evidence in the mean- 
time and their inquiries are of a limited nature. The 
following are the current market quotations :—Boiler 

ton, 91. per ton ; ship plates, 8/. 158. per ton ; sections, 

. Ts. 6d. per ton; black steel sheets, ¢ in., 7/. 15s. per 
ton; and galvanised corrugated sheets (No. 24 gauge), 
111. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—Dullness continues to charac- 
terise the malleable-iron trade of the West of Scotland, 
and as the orders booked during the July stoppage did 
not amount to a heavy tonnage, most of the works 
are at present very quiet. The re-rollers of steel bars 
are also extremely quiet, as very few orders are in circu- 
lation. Prices are unchanged and are as follows :— 
Crown bars, 9. 15s. per ton for home delivery, and 
91. 5s. per ton for export ; and re-rolled steel bars, 6/. 10s. 
per ton for home delivery, and 6/. 7s. 6d. per ton for 
export. 

Scottish Pig-Iron Trade.—A very dull tone prevails in 
the Scottish pig-iron trade, and the demand for the local 
qualities would seem to be getting worse rather than 
better. Home consumers have few orders to place on 
account of the general depression, and overseas buyers 
are only taking a very limited tonnage. The nuinber 
of furnaces now in blast has been reduced to one, as the 
two at Clyde Works, which were producing hematite iron, 
have been damped down. Prices current are as follows :— 
Hematite, 68s. 6d. per ton, delivered at the steel works ; 
foundry iron, No. 1, 72s. per ton, and No. 3,698. 6d. per 
ton, both on trucks at makers’ yards. 


Tue INSTITUTION OF ENGINEERS-IN-CHARGE.—Liecut.- 
Col. J. D. K. Restler, O.B.E., M.Inst.C.E., has accepted 
the presidency of the Institution of Engineers-in-Charge 
for the ensuing 1932-33 session, in succession to Mr. 
William Reavell. He will deliver his address on Wed- 
nesday, October 12, 1932, at 7.30 p.m. The title will be, 
“A Few Notes on the History and Development of the 
Water Supply and Fire Protection of London.” 





Devetorine tHE Tees-Sipe InpusrriaL AREA.— 
The object of a well-illustrated booklet issued by the 
Tees District Development Board, 7, Queen’s-square, 
Middlesbrough, is to call attention to the advantages for 
industrial purposes of that important area in north-east 
England. Topographically the land is flat and, as the 
surface deposits are clay, foundations can be laid without 
a great deal of levelling or any special precautions. 
Access by road, river and rail is easy, and supplies of 
electricity, gas and water are available in the required 
quantities. It need hardly be added that the area, 
besides being the principal iron and steel centre of the 
country, includes a number of important shipyards, 
foundries and engineering and chemical works, and is 
close to the Durham coalfields. Unfortunately, there is a 
volume of surplus Jabour in the area, but that, it may be 
presumed, is a condition which this publication is designed 
to correct. The points we have mentioned are developed 
in some detail in the letterpress, which is worthy of 
study, and are emphasised by a number of excellent 
aerial views of various docks, works and housing estates. 
A map showing the sites now available for development 
is included. 


Tue Porrucuese GOVERNMENT Stoop “ GOoNcALO 
Vetxo.”—The first of the two second-class sloops which 
Messrs. R. & W. Hawthorn, Leslie and Company, 
Limited, are building to the order of the Portuguese 
Government, was launched from the firm’s Hebburn —_ 
building yard on August 3. The vessel, the Gongalo 
Velho, has been specially designed for service in the 
Portuguese Colonies, and was laid down on October 9, 
1931. She has an overall length of 267 ft. 7 in., an 
extreme breadth of 35 ft. 7 in., and a depth, to the upper 
deck, of 17 ft. The vessel is built with a long forecastle 
deck, extending over about three-quarters of her length. 
The stem is raked and has been specially designed to 
permit paravanes to be fitted if required. The crew's 

uarters are situated forward and are on the upper deck, 
this arrangement providing for the maximum amount of 
natural ventilation and light. The ward room is also 
situated on the upper deck, while the officers’ cabins are 
on the lower deck immediately below it. In addition to 
natural ventilation, a complete free of mechanical 
ventilation has been installed in all living [apeses, includ- 
ing the provision of punkah louvres. ree separate 
volviganiiing plants, all of which are interconnected, are 
rovided for the cooling of the magazines and stores. 
The main armament of the sloop comprises three 120-mm. 
guns, two forward and one aft, the forward guns being 
superimposed to allow both to have maximum arcs of 
Two 40-mm. pom-pom guns are also fitted for 
anti-aircraft duties. The propelling machinery, which 
has been constructed at the Bt. Peter's Works of the 
builders, is of the twin-screw type, driven by single-reduc- 
tion geared turbines of the Parsons type. capable of 
developing 2,000 s.h.p. Steam is supplied by two water- 
tube ilers of the three-drum Yarrow type. The 
sloop is provided with a gyro-compass installation and 





with echo-sounding gear. 
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HYDRO-ELECTRIC POWER AND 
IRRIGATION. 


In connection with the impounding of water 
for irrigation the question is often asked: Why is 
not the great amount of water released through the 
sluices put to use for power purposes ? Conditions, 
indeed, are often such as to convey the impression 
of great waste in this way, and few of the engineers 
responsible for large irrigation works have escaped 
this criticism. The case is, of course, not so simple 
as at first appears, or power production would 
naturally be adopted, since, with the great capital 
outlay which irrigation schemes commonly involve, 
any additional return or off-set would be only too 
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welcome. Even in the United States, where, pos- 
sibly, electiicity is considered more essential than 
anywhere else, the two are not often combined. 
According to a statement in a paper by Mr. C. C. 
Cragin, read some time ago before the Irrigation 
Division of the American Society of Civil Engineers, 
of 28 irrigation projects of the United States Bureau 
of Reclamation, on which there are 42 storage dams, 
hydro-electric power has been developed at only 
12 sites, and of these cases, only nine are to be 
considered as on a commercial scale. 

At high flocd undoubtedly in many cases the 
volume of water passing may be indeed spectacular. 
On the other hand, the head may be relatively low. 
But these alone are not the controlling conditions, 
for at other times the flow may be small and the 
head high, while again at others, as the reservoir is 
depleted, both head and supply may be limited. 
Or again, if the country is one with a markedly 

seasonal rainfall, when re-filling, irrigation supplies 
may be completely suspended and only such amounts 


the riparian rights of property owners down- 
stream. Under these conditions, even with the 
prospect of utilising the power, generation itself 
may present considerable mechanical problems, 
due to variable head and volume, not at all easy to 
solve economically, while it is clearly impossible to 
anticipate the full commercial exploitation of 
supplies which vary so widely between the maximum 
and minimum available. Such utilisation would 
involve the installation of generating plant, and also 
of consuming plant, which, to a large extent, would be 
inactive for a great part of the year; and it will be 
clear that, even if it might be held that the generating 
plant could be justified as a relatively small addition 
to the main and costly civil engineering work, 
consumers would still have to be found who could 
afford to allow much of their equipment to lie idle 
over long spells. Few industries could stand this, the 
only cases in which surplus power is utilised success- 
fully being those in which work and idleness alter- 
nate at short intervals. 

As a popular and oft-cited example, we may take 
the case of the Nile at Assouan, which accessibility 
has brought prominently to the notice of the 
imaginative public. Willcocks’ Egyptian Irrigation 
gave the flow of the Nile at flood as between 13,000 
and 14,000 cub. m. per second, whereas the minimum 
summer flow of the river before regulation was no 
more than 371 cub. m. The difference in level 
under these conditions was about 10 m., while the 
natural fall at the cataract was about 5 m. The 
construction of the reservoir has, of course, increased 
the minimum flow, while the flood flow has suffered 
no appreciable change. The natural conditions at 
Assouan make it economically impracticable to 
install power plant elsewhere than towards the 
western end of the dam, so that the utilisation of the 
flood flow is out of the question, even if there were 
no further question of large quantities of plant 
standing idle at other times. An investigation 
some years ago indicated that out of the 180 sluices 
through the dam, 20 at the most could be made to 
serve, and it was estimated that the discharge con- 
ditions for these might be expected to vary from 
1,766 cub. m. per second with 5 m. head, up to 
3,592 cub. m. per second at the same head, and down 
to 1,981 cub. m. at 11-1 m. head. The water 
horse-power was estimated for the practicable 
fraction of the flood flow to be 235,000, while the 
maximum obtainable would be 288,000, and the 
minimum 115,000. It was proposed to use the 
power produced partly for irrigation by pumping 
and partly for the production of fertilisers, an 
industry in which the load could be adapted to con- 
ditions, within reasonable limits ; but the point to be 
noted is the small, or relatively small, amount of 
the dependable power, compared with the year’s 
possible total. 

Such conditions as are enumerated above are 
factors of prime importance in connection with 
many of the major impounding works for which 
engineers have been responsible in various parts of 
the world. But all projects are not on the stupen- 
dous scale ; others are of medium size, and many 
are small. The question has engaged attention in 
many countries. A typical case is New South 
Wales, where there has been much discussion, not 
only in connection with large works such as the 
Burrinjuck and Hume dams, but with others of 
smaller size. Some time ago an installation was 
decided on for the Burrinjuck dam; decision as 
regards the Hume dam is held up pending other 
vital matters. The former is an irrigation work ; 
the latter is part of the Murray River regulating 
works. At Burrinjuck, water is stored during winter 
months for release during the summer in accordance 
with requirements. When the whole area commanded 
is developed, it is anticipated that the summer flow 
would make possible the production of some 
20,000 kw. at the dam; but in winter the flow 
passed downstream as compensation will only 
suffice to produce 5,000 kw. The demand at 
present amounts to less than 4,000 kw., but as the 
prospect of the complete development of the irrigable 
area is somewhat remote, arrangements have been 
made to pass downstream, until 1935, sufficient 
supplies to generate a minimum of 10,000 kw. If 
subsequently the demand increases, and likewise 





passed through the sluices as are needed to preserve 














the area commanded by the dam is fully developed, 
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supplementary stations would have to be built and 
operated part-time to level up the supply, or else 
additional catchments would have to be coupled up 
with the reservoir. In anticipation of the full 
20,000-kw. demand, the original 5,000-kw. plant is 
being increased to the larger figure, though, for 
from two to four months, half, at least, will be 
idle, even under the special temporary compromise 
made with the irrigation service, while after 1935 
the half may be increased to three-quarters. Schemes 
to meet this by augmenting the winter supply must, 
of course, involve further works and increased costs, 
capital and otherwise. If stations, as at first 
proposed on the Tumut River, were to be adopted, 
these, when Burrinjuck was generating at full 
capacity, would be idle and producing no return. 
The alternative is supplementary steam generation, 
which has latterly come under consideration as 
possibly cheaper. Supplementary hydro-electric 
works in a case of this kind would not be like the 
primary plant, and would have to cover their 
whole costs. 

In such circumstances as these, as has been 
several times pointed out lately, steam competition 
may well prove severe. In an interesting paper 
read before the last International Conference on 
Bituminous Coal, at Pittsburgh, Mr. G. A. Orrok, of 
New York, supplementing other facts which he had 
laid before the World Power Conference at Berlin 
and the British Association, showed that, in the 
United States, fixed charges for steam plants were 
equivalent to 45 per cent. of the operating costs, 
while for hydro-electric installations they repre- 
sented 90 per cent. or 95 per cent. While early, 
small and easily developed hydro stations had cost 
about 100 dols. per equivalent kilowatt, at the sites 
remaining to-day the costs are estimated at between 
300 dols. and 600 dols. per kilowatt. Recent steam 
stations had averaged 100 dols. per kilowatt, with the 
most modern well below this. In New South Wales 
the sites in question may possibly come within the 
classification of easily developed; they certainly 
would of “small,” so that the costs might not be 
excessive. On the other hand, several scattered 
planta would have disadvantages, especially com- 
pared with a single supplementary steam station if 
the latter could be located at any reasonably 
accessible point. 

The general conditions of the enterprise also 
affect the proposition. In New South Wales the 
irrigation works are under the control of the State, 
as is also the development of hydro-electric power. 
It may be assumed, therefore, that, in operation, 
the claims of the two services would be properly 
balanced and irrigation interests carefully safe- 
guarded. In other countries, other conditions 
hold. In the paper by Mr. Cragin, previously 
referred to, the author deals at length with the 
Salt River Project in Arizona. Here an association 
comprising 9,500 farmers work some 250,000 acres 
served. This association has four large impounding 
reservoirs and eight hydro-electric plants of an 
aggregate capacity of 103,000 h.p., some of which 
is derived from falls on the canalisation system. 
The scheme is probably unique. In addition to 
irrigation farming, mining is carried on in the area, 





the most important concern having a 40,000-h.p. | 
steam plant. Not long since, this plant was 
approaching obsolescence, and the company con- | 
tracted with the association for the supply of power 
under terms which made the steam station virtually 
a stand-by plant for a hydro-electric installation. 
This arrangement, in turn, made it possible to finance 
the construction of the dam and hydro-electric | 
works on favourable terms. On the other hand, | 
another dam, constructed primarily for hydro- 


electric power, incidentally enabled a further 
10,000 acres to be brought under cultivation. 
Again, power development has made possible 


pumping or lift irrigation, and drainage, which, 
together, have resulted in about 95,000 additional 
acres being cropped. The norma] domestic and | 
farm demand is met by power developed by the 
association at another irrigation dam, part of this | 
being sold in block to a distributing company. 

It may be pointed out that, in the United States, | 
after survey, the Secretary of the Interior decides | 
on “permitted” sites for power development. | 














association are those thus approved, and in the 
event of that body not having taken them in hand, 
it is quite likely that other parties, possibly with 
conflicting or competitive interests, would sooner 
or later have made application to do so. 

It is essential, in Mr. Cragin’s opinion, that irriga- 
tion should have the first claim, as enhancing the 
capital value of the land. For this reason, it should 
have priority over direct revenue returns from 
power. Under the arrangement common in the 
United States, of development by associations, 
Mr. Cragin considers that, unless conditions are 
very favourable, as was the case at Salt River, it is 
usually best to let power leases to utility companies, 
safeguarding the irrigation interests, while power 
distribution is also best undertaken by some 
separate concern. Generally, both power develop- 
ment and distribution require a totally different 
type of staff from irrigation. On the whole, the 
advantages of combining the two objects have 
exceeded the drawbacks where the schemes have 
been suitably worked out. It is clear, however, 
that the site must be particularly favourable, that 
a conflict of interests may easily arise, and that at 
the best only a fraction of the possible power at an 
irrigation reservoir can be made available, without 
heavy losses from plant standing idle. 


THE RAILWAY TRAFFIC POOLING 
SCHEME. 


In May last, the London Midland and Scottish 
and the London and North Eastern Railway 
Companies submitted a scheme to the Minister of 
Transport, which provided for the pooling of certain 
traffic receipts, so that wasteful competition might 
be eliminated and the utmost economy of expen- 
diture, consonant with reasonable public require- 
ments, secured. Such schemes are not, of course, 
novel in railway history, but until the great re- 
organisation eleven years ago, they required the con- 
sent of either Parliament or the Court of Chancery. 
Since then, however, the necessary approving 
power has been vested in the Minister of Transport, 
with the stipulation that, except in minor cases, he 
must refer the matter to a Committee for con- 
sideration and report. Accordingly, a body, with 
Sir Walter Clode as Chairman and with the title 
of the Railway Pool Committee, was appointed to 
consider this important matter, and its report was 
issued on Tuesday by H.M. Stationery Office. 

The interests involved by the agreement, which 
is designed to run for fifty years and thereafter 
to be terminable by five years notice on either side, 
will be gathered from the statement that it is 
estimated to affect 50 per cent. of the present 
traffic of the two companies, who employ 411,000 
out of the 588,000 railway workers of the country, 
and in 1931 had a joint capital account of 
802,000,000/., out of a total of 1,142,000,000/. 
for the four groups. That these important bodies 
are suffering intensely from what the report calls 
“a new competition,” as well as from trade 
depression, is indicated by the fact that their gross 
receipts fell from 165,000,000/. in 1922, to 
124,600,000/. in 1931, and that this fall has only 
been partly counteracted by a reduction in 
expenditure from 134,200,000/. to 104,000,000/. 
during the same period. The result has naturally 
been a reduction in dividends and in the value 
of their stocks, making it difficult to raise fresh 
capital. It is to relieve this disastrous state of 
affairs that the agreement has been framed, the 
hope being that it will be possible in this way to 
eliminate competitive traffic, the cost of which is 
out of all proportion to the benefit it confers on 
anybody, and at the same time to maintain, and 
even improve, existing facilities and so attain a 
position from which it will be easier to meet road 
competition. 

That something of this sort is necessary, if the 
railways are to continue to perform their duty 
to the community, is generally admitted, and that 
the proposals which the Committee had before 
them would meet the situation very well soon 
became obvious. It is, in fact, significant that 
during the course of the inquiry the opposition of | 


. . . . . | 
certain trade organisations, which at one time | 





In the case of Salt River, the sites developed by the | threatened to be formidable, gradually faded away,| under service conditions. Considerations of cost 


and that these bodies, after the railway companies 
had assured them that an alteration in an existing 
route would not be followed by an increased rate, 
that the general level of the services would be 
raised and that they would be consulted before 
any important service was withdrawn, asked to 
be reported to the Minister as supporters of the 
scheme. .We take leave to congratulate them on 
their public-spirited and time-saving action. 

Opposition was, however, persisted in from four 
sources, though three of these should not prove 
difficult of treatment by the ordinary machinery. 
In the first place, Messrs. Pilkington Brothers, 
Limited, of St. Helens, maintained that the with- 
drawal of the competition which existed in that 
town between the two companies, would adversely 
affect their interests, while the Periodical Trade 
Press and Weekly Newspaper Proprietors Associa- 
tion feared the result might be disastrous delay 
in the delivery of their products, if one train instead 
of two were run between certain points. The 
three wagon-owners associations also asked that 
the undertakings of the two companies should be 
treated as one as far as empty haulage was con- 
cerned. This would enable a wagon, which was 
conveyed loaded on the lines of one of the companies, 
to be returned empty for the same distance over 
the lines of the other. This is, of course, an exten- 
sion of the arrangement which exists where only 
one company is concerned, and can be put in force by 
the Railway Rates Tribunal. The Committee con- 
sider that the other two cases are largely covered by 
the “ assurances "’ given by the railway companies, 
but since the complainants may not be of this 
opinion they have decided that the fairest course 
is simply to report the matter without comment, 
so as not to load the scales unfairly, if the general 
law and the appropriate tribunal is invoked. 

Far more serious, in our opinion, is the opposition 
of the three employees’ associations who, forming 
from the documents published before the inquiry, 
the not unnatural opinion that large reductions in 
the staff were contemplated, treated the matter 
as one of “amalgamation,” and tendered clauses 
designed to secure compensation for all those likely 
to be affected. When it became clear that what 
was proposed was not an amalgamation, and that 
the rate of dismissals would not be higher in the 
future than they had been in the past, they still 
maintained this view, though considering the 
Labour Party’s policy, they were obviously unable 
to object to pooling in principle. To overcome 
these difficulties, the companies announced that 
they would undertake not to dismiss any member 
of the conciliation or salaried staffs who had 
entered their permanent employment before July 
1, 1932, though they maintained their freedom to 
accelerate the age of retirement, to transfer a man 
from one position to another, and to reduce his 
grade. In spite of the fact that every employee 
was thus “ secured of a job” the unions still consider 
the position unsatisfactory and, in letters written 
since the inquiry closed, maintain that the 
interests of the employees can only be safeguarded 
by making the companies provide protection for 
those who may be displaced or whose position may 
be adversely affected by the economies intended. 
This very considerable difficulty therefore remains 
to be surmounted. 

In the meantime, the Committee recommend 
the Agreement for the Minister of Transport’s 
consent, on the ground that a case of public necessity 
has been established. It is a case, in fact, which 
is supported not only by the companies themselves, 
but by the traders, and should in their opinion 
(though it contains a certain risk) hold out good 
promise of both temporary and permanent relief 
to a valued public service. We think that few will 
be found to traverse that conclusion. 


NOTES. 
Tue Erriciency or Air Pre-HEATERS. 
Even in the laboratory, anomalies inconsistent 
with every law of nature are often met with in 
the earlier stages of an experimental research, and 
similar discrepancies are particularly apt to occur 
in careful engineering tests which have to be made 
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commonly make it impracticable to trace to their 
source such discrepancies when small. Indeed, in 
pre-war days, we have known of a case in which a 
certain firm engaged in the manufacture of fans 
was always dissatisfied with an apparent efficiency, 
according to their methods of test, of less than 
120 per cent. Equally high apparent efficiencies 
have been recorded with air pre-heaters, where 
the heat delivered to the incoming air is often much 
greater than can be accounted for by the fall in 
the temperature of the flue gases passed through the 
apparatus. These flue gases must therefore have 
still contained some combustible matter which was 
oxidised in the pre-heater. That this is the true 
explanation of the anomaly has been very fully 
demonstrated by Professor M. W. Travers, F.R.S., 
whose account of his research will be found on 
page 161 of our last issue. It is very satisfactory to 
have this matter so definitely cleared up, and the 
profession is much indebted to the Underfeed Stoker 
Company, Limited, for arranging for the investiga- 
tion. The research was not an easy one. The 
anomalies would be fully accounted for if the amount 
of CO, in the flue gases was increased in the pre- 
heater by 0-2 per cent., and the tests had to be 
made under service conditions, in which it was 
impossible to prevent some in-leakage of air. 
Ordinary methods of analysis were, Professor 
Travers remarks, quite useless, and a special pro- 
cedure had to be developed. Thus the carbonic-acid 
gas was frozen out of the flue gases. Its amount 
could be determined with high precision, which, 
however, was largely offset by the difficulties of 
sampling, and by the in-leakage of air, already 
mentioned. This made it impossible to obtain 
quantitative results, but since the in-leakage would 
reduce the percentage of CO,, whilst this percentage 
was actually increased, it is very evident that 
further combustion must have occurred. The 
anomaly is thus satisfactorily accounted for. The 
small amount of further oxidation required is 
worthy of note. Thus Professor Travers gives 
a diagram which shows that if further oxidation 
occurred sufficient to raise the percentage of CO, 
by about 0-85 per cent. there would be no fall in 
the temperature of the flue gases fed to a pre-heater 
which delivered air with its temperature increased 
by 225 deg. F. The apparent efficiency would 
therefore be infinite. In an actual case recorded in 
the report, the temperature of the incoming air was 
raised by 405 deg. F., whilst that of the spent gases 
fell by but 330 deg. F. The theoretical figure for 
the latter temperature would be about 368 deg. F. 
In another instance the rise of temperature of the 
air was 225 deg. F., and the fall in the temperature 
of the flue gases 130 deg. F., instead of the theo- 
retical figure of about 205 deg. F. 


ELEcTRICAL Poticy oF THE LABOUR ParTy. 


The Executive Committee of the Labour Party 
have issued a report, which will be considered at 
the Annual Conference in October, embodying pro- 
posals for the re-organisation of the electricity supply 
industry, a subject which has an irresistible attrac- 
tion for most politicians and many engineers. 
After reviewing the legislation controlling the 
industry from 1882 to 1926, it is stated that, while 
substantial progress has been made in co-ordinating 
generation, the position with regard to distribution 
is less satisfactory. The cost of this service repre- 
sents about one-half of the charge to the consumer, 
and neither it, nor the large variations in prices 
which exist, is likely to be affected by the operations 
of the Central Electricity Board. This state of 
affairs is ascribed to the fact that distribution is 
effected by over 600 separate undertakings, and is 
not likely to be greatly improved, either technically 
or commercially, unless the ownership is unified. 
It is therefore suggested that a National Electricity 
Board should be established, to which some non- 
statutory and all statutory undertakings, including 
the grid and the traction generating stations, should 
be transferred, and which would also take the place 
of the Electricity Commissioners and the Central 
Electricity Board. This Board would be responsible 
for the effective direction and management of the 
industry, subject to such ministerial checks as may 
be laid down by statute, and would be further 
regulated by a National Consultative Committee, 


representative of consumers, labour and local autho- 
rities who would freely and frankly discuss pro- 
posals and ventilate complaints. Existing company 
undertakings would be purchased on the basis of 
“net reasonable maintainable profit,” and local 
authority undertakings on the basis of outstanding 
debt. As a result it is hoped that large economies 
would be achieved and substantial advantages accrue 
to all classes of consumer. The feeling that the 
present system of distribution requires re-organisa- 
tion is not new and has been voiced in many quarters, 
notably by Mr. Nichols Moore, in his presidential 
address to the Incorporated Municipal Electrical 
Association three years ago, and by Mr. Herbert 
Morrison, while he was Minister of Transport. The 
idea has, however, been rather a removal of certain 
difficulties that at present impede progress and the 
consolidation of smaller areas, than any iconoclastic 
development of the kind now suggested, which 
would destroy the local autonomy that has existed 
in the past. The owners of selected stations would 
cease to be obliged to operate under instructions 
issued by a higher authority and would be dis- 
possessed of their property, while local interests, 
which are not at present too grossly neglected, would 
become the plaything of some central body. The 
new Board would not only take over the adminis- 
trative duties of the Commissioners, but would 
be responsible for controlling the supply from the 
coal store to the consumer’s terminals, two sets of 
duties which are really separate and the interconnec- 
tion of which might lead to confusion. From be- 
coming too parochial the electricity supply industry 
would become too centralised and that might easily be 
the greater evil. We shall be interested to see what 
reception this report meets with, and how the 
enormous mass of detail, which is conveniently 
ignored in it, will be treated. To those outside the 
party it will raise afresh the question whether 
national ownership is desirable. 


Tue Port or Lonpon. 


The history and remarkable growth of the Port 
of London recently formed the subject of an interest- 
ing contribution to the proceedings of the Institution 
of Mechanical Engineers. This was reproduced in our 
columns on page 583 of our issue of May 13 last, and 
it will be recalled that, in recent years, we have also 
published a number of articles concerning new works 
and improvements at West India Dock and Tilbury 
Docks. As the greatest port in the world, London 
constitutes a subject of interest not only to engineers, 
but also to economists, historians, and that oft- 
quoted person, the man in the street. The adminis- 
tration of the port is in the hands of the Port of 
London Authority, a body established in 1909, 
which, each year, publishes a report containing a 
succinct account of its many activities. The twenty- 
third of these annual reports, covering the twelve 
months ending March 31, 1932, has just been issued. 
This shows that the total net register tonnage of 
vessels which arrived and departed from and to 
foreign, colonial and home ports was 56,074,556 
during the calendar year 1931. The corresponding 
total for 1930 was 58,085,598 tons, and that for 
1929, 57,578,355 tons. The value of the total 
imports and exports, excluding coastwise goods and 
trans-shipments under bond, was 492,401,0001., 
representing a decline of 18-4 per cent. from the 
previous year’s total. Few new engineering works 
of an outstanding nature were carried out during 
the year ending March 31 last. The improvement 
scheme at the north end of Lavender Dock, Surrey 
Commercial Docks, was, however, completed. This 
consists of a new quay, sheds and a road, all of which 
have been brought into service. A number of other 
improvements, at various -dock systems of the 
Authority, comprising the reconstruction of quays, 
and sheds, the renovation of a hydraulic power 
station, and the building of a new office, were also 
carried out. Further, some 1,388,300 cubic yards 
of material were dredged from the river, during the 
year, in order to maintain and deepen the channels, 
The quantity of mud removed from the docks 
during the same period totalled, 1,280,272 cubic 
yards. The wreck-raising service was called upon 
to remove 26 vessels from the bed of the river, 


making together 1,132 tons. In addition, three 
barges, having a total tonnage of 165, were raised 
from the docks. 


PULVERISED ANTHRACITE FOR ELECTRICITY 
GENERATION. 


The Swansea Corporation are asking for tenders 
for four 240,000-lb. boilers with pulverised-fuel 
equipment, dust arresters, draught plant and other 
equipment. These boilers are to be installed in the 
new station which is now being erected at Tir John 
North, and we learn with interest that the Elec- 
tricity Commissioners have approved the proposal 
that they shall be fired with pulverised anthracite 
duff. This fuel, which is, of course, a local product, 
is to be supplied by the Amalgamated Anthracite 
Collieries, Limited, at a price of only 7s. per ton, 
and should, therefore, enable the new plant to be 
operated more cheaply than is possible with others 
less favourably placed, even allowing for the cost 
of pulverisation. At the same time, it will provide 
a much needed stimulus to an important native 
industry, as it will facilitate the disposal of about 
two-thirds of the duff produced in getting the larger 
coal. At present, there is a market for a proportion 
only of this duff, the remainder being virtually 
waste. We shall await with interest the results 
obtained with a form of fuel, the use of which, for 
this purpose, is novel in this country. The consult- 
ing engineers for the new station are Messrs. Preece, 
Cardew and Rider, 8, Queen Anne’s-gate, London, 
S.W.1, and the City Electrical Engineer is Mr. 
J. W. Burr. 


LONDON STaTISTICs. 

It would appear from the volume, London 
Statistics, 1930-1931, which has been compiled by 
the London County Council, and has recently been 
published by Messrs. P. 8S. King and Sons, 14, 
Great Smith-street, London, 8.W., at a price of 
15s. net, that, for administrative purposes, London 
is not one, but 14 entities. These range from the 
area of 1,820 sq. miles, with a population of 9,140,000, 
over which the London and Home Counties Traffic 
Authority holds sway, to that of 1-03 sq. miles, 
with a population of 10,996, which is historically 
more important, and over which the Lord Mayor 
and Common Council rule. The area of the London 
and Home Counties Joint Electricity Authority is 
1,797 sq. miles in extent, and has a population of 
9,080,000, while next in size comes the Telephone 
Area, with 1,200 sq. miles. It may also be mentioned 
that the area of the Metropolitan Water Board 
covers 573 sq. miles, in which there is a population 
of 7,374,000, while the County Council itself is 
responsible for a drainage of 159 sq. miles, with a 
population of 5,557,000. This metropolis includes 
the largest port in the world, which dealt, during 
the year under review, with trade amounting to 
640,000,000. In all, 2,346,610 persons were 
employed, 240,000 of which were engaged in 
engineering and 219,000 in transport, while no less 
than 2,100 are set down as being occupied in con- 
nection with mining. It is also stated that the 
annual cost of maintaining the 2,275 miles of streets 
in the City and metropolitan boroughs is 1,412. 
per mile, and that a further 242/. per mile is 
required to light them. The governing bodies in 
the London County Council area comprise 7,000 
elected representatives, who control the expenditure 
of over 70,000,000/. per annum, but so little interest 
is taken in their activities that not more than 25 
per cent. of the ratepayers take the trouble to vote. 
Finally, it may be noted that every inhabitant of 
Greater London makes 487 journeys per annum by 
train, tram or omnibus, a number which is three 
times as high as it was 30 years ago. 


Tue OrrictaAL OPENING OF THE WELLAND SHIP 
CANAL. 

In our issue of last week, we gave some account 
of the arrangements made for the official opening of 
the Welland Ship Canal on Saturday last. The 
event passed off, according to report, most success- 
fully, the ceremony being performed by Lord 
Bessborough. Dr. Manion, the present Minister 
of Railways and Canals, whose Department has 
been responsible for the design and construction 





namely, two steamers aggregating 999 tons; one 





52-ton steam tug and 23 sailing vessels and barges, 





of the new undertaking, first explained in a short 
speech the need that had arisen for reconstruction, 
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and the object of adopting the plans on which this 
had been executed. Dr. Manion was followed by 
the Premier, Mr. Bennett, who spoke of the length | 
of vision indicated by the new canal works, which 
had been put through at no little sacrifice, for the 
benefit of mankind. Mr. Baldwin also spoke on 
the effect on international trade that such an 
improvement is bound to have, while Mr. Bruce 
admitted that Canada’s example in such matters 
was full of lessons to Australia. Representing 
South Africa, Mr. Havenga stated that with such 
preparations Canada was bound to be in the fore- 
front when prosperity returned. These speeches, 
according to the arrangements reported last week, 
were made at the Twin Locks Nos. 6, and after them 
Lord Bessborough worked a lever which opened the 
lock gates for the 8.8. Lemoyne, carrying a cargo of 
530,000 bushels of wheat from Fort William. In 
addition to the speakers mentioned above, the 
names of delegates to the Ottawa Conference present 
at the ceremony included those of Mr. Coates and | 
Mr. Thomas. Of the Canal itself we need not say 
much, since it has been so fully described in our 
columns. Its early history was fully detailed in 
our issue of April 1929. This an 
account of the early years of the present reconstruc- 
tion, which, however, was suspended during the 
war. The later work has been carried out under 
Colonel A. E. Dubuc Chief Engineer of the 
Department of Railways and Canals; Mr. Alex. J. | 
Grant, past president of the Engineering Institute 
of Canada, has been Engineer-in-Charge, and as such 
has been directly responsible for design and construc- 
tion. The work has been carried out by contract, 
except for small finishing and supplementary jobs 
executed by the Department. Owing to the war} 
and conditions engendered thereby, the type of | 
contract has varied considerably, and extensive 
adjustments have been involved, so that the difficul- 
ties of the responsible officials have been far above 
the ordinary, and 
greater. 
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| black-body conditions for optical pyrometry. 


THE NATIONAL PHYSICAL 
LABORATORY. 
(Continued from page 116.) 
METALLURGY DEPARTMENT. 
X-Ray Analysis, High-Purity Metals, Refractories. | 
The extending applications of X-ray methods of | 
analysis are well illustrated by recent progress in | 


the important branch of metallurgical research | 
which is concerned with the constitution and | 


physical structure of metals and alloys. By means | 
of X-ray crystal analysis, it is nowadays possible | 
to determine the mode in which the atoms of a 
crystalline unit are arranged, even when, as is the 
case with most metals, the individual crystals are 
microscopically small. As a rule, the spectra of 
different crystals are easily distinguishable, so that 
X-ray examination will often decide whether a 
material consists of one or more different crystalline 
species. During the past year, a range of copper- 
aluminium, silver-mercury, and _ iron-chromium 
alloys have been studied by this means. With 
regard to the latter, Wever and Jellinghaus have 
postulated the existence of a slowly-forming inter- 
metallic compound in the chromium-iron system, 
Material suspected of containing such a compound, 
which was subjected at the Laboratory to X-ray 
analysis, provided no evidence that the compound 
was actually present. The lattice parameter of the 
material was, in fact, found to remain unchanged. 
A particularly interesting problem is presented by | 
the marked disparity in creep test results obtained | 
with hot-rolled and cold-rolled cadmium sheet. | 
The X-ray evidence is definitely against the exist- | 
ence of any allotropic modification of cadmium, and | 
the observed differences in quality are to be ascribed 
to preferential orientation. The crystal structure | 
is the same in both cases, but the small crystals in| 
the cold-rolled sheet tend to set themselves with a| 
certain layer of atoms parallel with the direction of | 
rolling, whereas in the hot-rolled treatment the 
erystals maintain their random orientation. X-ray 
analysis has also been applied to some gold-copper | 
alloys. The existence of the compounds AuCu and 
AuCu, has been confirmed, whilst the presence of | 
another transformation, approximating in com-| 
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position to Au,Cu, has recently been established.*| No.1. Sulphur (S = 0-027 per cent.). 
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reduced to a routine operation. The 
employed consists in treating electrolytic iron with 
hydrogen followed by fusion in vacuo. It has been 
found that the oxygen content can be further 
reduced if a quantity of carbon, sufficient to react 
with the oxide present to form CO, is added to the 
metal before the last melt, which must be carried 
out in the highest vacuum attainable. The re- 
fractories employed are pre-heated in vacuo to drive 
out oxygen or water vapour which may be occluded 
in their pores. 

The demand for refractory apparatus of the 
highest possible quality in a variety of forms has 
led to a close study of special refractory materials, 
which shows promise of valuable results with 
eventual applications on a commercial scale. In 
this connection, pure alumina has proved an attrac- 
tive subject, and work is at present in hand on the 
production of non-porous tubes in this material by 
fusion-glazing the surfaces. Owing to the high 
surface tension of molten alumina, which tends to 
prevent the sealing of unglazed areas arising from 
slight flaws in the material, it has not yet been 
possible to prepare tubes of large size, and experi- 
ments are proceeding on the effects of small addi- 
tions of non-siliceous materials. Apparatus on a 
small scale has, however, been satisfactorily pro- 
duced by firing the alumina at a high temperature 
in an electric graphite resistance furnace. Alumina 
tubes glazed externally by means of an oxy- 
hydrogen flame have been employed as protecting 
sheaths for platinum thermo-couples for the 
measurement of melting points up to 1,600 deg. C. 
and for immersion into molten metal to provide 


per cent., S 0-075 per cent.). 


These standards are issued by the Laboratory and 
can also be obtained through the district authorities 
and through chemical supply dealers. 

Aluminium, Magnesium, Berylliwm.—Consider- 
able progress has been made during the year in a 
| variety of problems arising from the development of 
aluminium and magnesium alloys. In the matter 
of age-hardening, attention has been particularly 
directed to alloys of high purity aluminium.* 
Experiments have shown that the addition of 0-35 
per cent. iron inhibits the age-hardening at room 
temperature of the binary copper-aluminium alloys. 
This effect is partially removed by the addition of 
0-25 per cent. silicon, and entirely removed by the 
addition of 0-5 per cent. magnesium. No change in 
the X-ray diffraction pattern of these high purity 
alloys has been detected during age-hardening at 
room temperature. 

Methods of removing dissolved gases from alu- 
minium and its alloys, with the object of preventing 
the formation of blow-holes in castings, have for 
some time been the subject of detailed investigation 
by the metallurgy department, as the outcome of 
which the mode of operation and relative effective- 
ness of a number of different processes are now 
tentatively established. The gases, consisting for 
the most part of hydrogen, which are the source of 
blow-holes, are apparently in solution in, but not 
combined with, the molten metal, and their removal 
must ultimately take place by diffusion through a 
surface skin of metal. This skin is known to be 
highly impervious to oxygen and resistant also to 
other gases, but if a diffusion surface is provided by 
bubbles of chloride vapour the skin, by the action 
of the chloride, is rendered more pervious to the 
passage of dissolved gases. At the same time the 
process of bubbling vapour through the molten 
metal provides a large and constantly changing 
surface through which gases may escape. On a 
commercial scale, however, the use of such volatile 
chlorides as titanium tetrachloride has _ been 
criticised because of its cost, and on the ground that 
it leads to the production of poisonous fumes and to 
loss of metal by volatilisation as chloride. Nitrogen, 
on the other hand, whilst effective with certain 
alloys, is not universally applicable. A mixture of 
nitrogen and volatile chloride has, accordingly, been 
employed experimentally, and found to be very 
effective even when the proportion of chloride is 
so small as largely to remove the objections arising 
from its cost and fumes. In this combined process 
the nitrogen appears to provide the large bubble 
surfaces through which dissolved gases may escape 
from the molten metal whilst the chloride serves to 
maintain those surfaces pervious. The volatile 
chloride method has also been applied to the removal 
of gas from magnesium. Both titanium and carbon 
tetrachloride have been found effective, and the 
metal so treated exhibits slightly less tendency to 
ignite in the mould. Following the discovery that 





Analysis of Steel and Cast Iron—Standard Samples. 

A matter of considerable interest to industrial 
chemists throughout the country concerns the pre- 
paration and issue of a series of standardised steel 
samples which have been undertaken jointly by a 
Committee of the Iron and Steel Institute and the 
National Physical Laboratory. The chemical 
analysis of steel presents sufficient difficulties for 
discordant results to be at times obtained by 
different chemists, using the same analytical methods 
on various grades of material or using different 
processes on similar materials. The standardised 
samples are intended to relieve these difficulties by 
providing a check on individual analyses and by 
serving as commercial references. In the course of 
their preparation, the metallurgy department of the 
Laboratory has collaborated with district authorities, 
representing university and commercial laboratories 
in the principal industrial centres. With the addi- 
tional co-operation of the local makers, steel of 
suitable composition and adequate uniformity, 
usually in 2-ton lots and in the form of 6-in. bars, 
has been supplied to the Laboratory, and there cut 
into fine millings by a special milling machine 
housed in a dust-proof cubicle, the outer layers and 
central portion of the bars being rejected. Samples 


tion and stored in air-tight steel containers, have been | Small additions of boron have a valuable grain 
|analysed, both at the Laboratory and by analysts |Tefining action on aluminium, it has now been 
These results | ascertained that titanium has a similar effect. The 


appointed by the district authorities. 
have all been collated, any discordances minutely 
investigated, and final values for the standards 


whole question of control of the grain size of metals 
and alloys during solidification from the molten 
accepted (jointly by the committee of the Iron and | State has thus become of increasing interest and 
Steel Institute and the National Physical Labo-|importance. A fundamental study of the related 
ratory) only after substantial agreement among all| Phenomena, more particularly of the mechanism 
of grain refinement, has been started on behalf of 
the Metallurgy Research Board. 

As the outcome of satisfactory trials by a number 
of private firms and research organisations, the 
British Standards Institution has now decided to 
adopt the form of sand-cast test bar developed at 
the Laboratory, in B.S. Specifications for aluminium 





the analysts has been obtained, so that a definite 
limit of possible error can be stated. When the 
issue of a standard has been authorised, 50-gramme 
samples of the millings standardised for one ele- 
mental impurity only, are sealed in special bottles 
and issued with a certificate. In addition to the 
steel standards, samples of cast iron have also been . . 
prepared, standardised for the four elements, casting alloys, and has suggested values for tensile 
silicon, phosphorus, manganese, and sulphur. The | Properties based on these trials. Further work in 
standards at present available are given below. this connection is proceeding at the Laboratory, an 


| 
| 
| 
| 


* See ENGINEERING, vol. cxxxiii, page 337 (1932). 


* See ENGINEERING, vol. cxxxii, page 398 (1931). 
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examination of the bending method of determining 
ductility in sand-cast bars being at present in 
progress. 

The inherent possibilities, as materials of engi- 
neering construction, of magnesium (some 40 per 
cent. lighter than aluminium) and its alloys have 
led to important researches at the Laboratory into 
the constitution, age-hardening and rolling pro- 
perties of magnesium alloyed with nickel, man- 
ganese and beryllium. The ready corrosion to which 
magnesium is subject, and more particularly its 
affinity for oxygen, presented serious practical 
problems for solution in the initial stages of the work. 
As the outcome of metallurgical research in many 
European and American laboratories, considerable 
advances have been made towards overcoming these 
difficulties, and magnesium-alloys can now be 
melted and cast almost as easily as aluminium, whilst 
effective processes have been developed for prevent- 
ing corrosion. The inflammability of molten 
magnesium necessitates the use of a flux to protect 
the metal from contact with the air, and it was found, 
in the course of the Laboratory experiments on the 
constitution of magnesium alloys, that the flux dif- 
fused through the crucibles and attacked the couples 
employed in observing thermal curves. This trouble 
was overcome by using a crucible of austenitic 
chromium-nickel steel provided with a closely 
fitting lid. A tube, integral with the lid, carries the 
thermo-couple and projects to about four-fifths of 
the depth of the charge. With certain alloys, the 
liquidus point on the thermal curves is very small or 
non-existent, due perhaps to segregation, although 
this hypothesis is not supported by microscopical 
evidence. 

The annealing of magnesium alloys also presents 


difficulties. Even when annealing is conducted 
under 1-5 atmospheres pressure, volatilisation 


occurs, and the resulting specimens appear as 
though they had been partly melted. Some progress 
has been made with the study of the magnesium- 
nickel and magnesium-manganese systems. The 
determination of the magnesium-nickel liquidus has 
presented great difficulty owing to the small thermal 
change at the critical points. In the case of the 
magnesium-manganese system, a concentration of 
about 5 per cent. represents the maximum amount 
of manganese which it has so far been found possible 
to introduce into magnesium at ordinary pressures. 

Other recent work at the Laboratory has been 
directed towards the production of pure beryllium. 
The metal resembles steel in colour, and has a lower 
density and a higher melting point than aluminium. 
Impurities normally present in the commercial 
product render it very brittle, a defect which has 
been ascertained to be due to a beryllium, beryllium- 
oxide eutectic in the crystal boundaries. A small 
quantity of the pure metal has now been prepared 
by sublimation and found to be ductile, with a 
Brinell hardness number of about 60. This result 
should stimulate interest in adapting the present 
commercial processes to yield a purer metal. 
Laboratory research, for the immediate future, will 
be concentrated on the use of beryllium as an 
alloying element. 

Materials for Use at High Temperatures.—In the 
course of an investigation into the composition 
and behaviour of alloys suitable for withstanding 
prolonged stress and oxidation at high tempera- 
tures it has been ascertained that certain nickel- 
chromium-iron-tungsten alloys containing silicon 
and carbon undergo a marked increase in Brinell 
hardness and a pronounced change in microstructure 
as a result of exposure to temperatures between 
600 deg. and 1,100 deg. C. The most suitable alloys 
for resistance to prolonged stress at a particular 
temperature have been found to maintain, after the 
initial period of rapid hardening, a fairly constant 
Brinell hardness after repeated periods of exposure. 
Of the materials tested, the greatest resistance to 
prolonged stress was exhibited by an alloy containing 
nickel 30 per cent., chromium 30 per cent., tungsten 
4 per cent., carbon 1-5 per cent., silicon 1 per cent., 
and the remainder iron. 


As regards the fundamental question of the 
mechanism of deformation and failure of materials 
stressed at high temperatures, considerable progress 
has been made by the aid of polished specimens 


tested in vacuo to prevent oxidation. 


The greater 








part of this work has been carried out on Armco 
ingot iron, which consists almost wholly of one 
phase, and the relations of types of failure to the 
conditions of applied stress and temperature have 
now been established. It is found that at high 
temperatures failure is intercrystalline, occurring 
by rupture between the grains; whereas at low 
temperatures failure takes place across the grains. 
An intermediate temperature exists where fracture 
is transcrystalline at a high stress and _ inter- 
crystalline at a low stress. 

Collaterally with the foregoing research, which 
is directed primarily to the most favourable com- 
position for resistant alloys under conditions of 
high temperature, investigations are proceeding, 
under the auspices of a joint committee of the 
Electrical Research Association and the National 
Federation of Iron and Steel Manufacturers, into 
the relative merits of steels which are at present 
commercially produced for the construction of 
boilers, superheaters and similar parts exposed to 
high temperatures and pressures. This aspect of 
the general problem is being attacked, first from 
the standpoint of creep phenomena and strength 
properties at elevated temperatures; and second, 
from the standpoint of corrodibility under the 
influence of hot flue-gases and superheated steam. 
The materials investigated comprise a range of 
plain carbon steels, containing from 0-10 per cent. 
to 0-65 per cent. carbon with fairly constant 
proportions of the usual impurity elements, and 
in addition steels containing various proportions of 
molybdenum, chromium and nickel. A considerable 
amount of work has been carried out on the relation- 
ship of the microstructure, produced by various 
heat treatments, to creep resistance, and experi- 
ments on molybdenum steels are now in progress to 
ascertain the effects of grain coarsening and 
quenching on rate of creep. The study of corrosion 
has so far been restricted to carbon steels, specimens 
of which, in the form of wires, are subject to the 
attack of synthetic flue gas at temperatures ranging 
from 500 to 600 deg. C.* In the initial stages of 
this study, specimens were also tested at 700 deg. 
C., but it was found that, under such conditions, 
the wires disintegrated too rapidly to provide data 
regarding the progress of corrosion, and the tests 
at this temperature have accordingly been dis- 
continued. Research is at present in progress with 
gas mixtures containing about 0-8 per cent. of 
sulphur dioxide. For further work, apparatus has 
been designed in which steel wires will be maintained 
for long periods in steam at pressures up to 1,000 
Ib. per square in. and temperatures up to 600 deg. 
C. In the initial stages of the steam corrosion 
research, the progress of corrosion will be measured 
by the increased electrical resistance of the wire 
specimens, these data being supplemented by 
observations, on other test pieces, of changes in 
tensile strength, as well as by examination of 
microstructure. The superheated steam equipment, 
which is at present in process of being put into 
commission, consists of a vertical spiral of stainless 
steel tube surrounding an electrical heating coil 
and surrounded by a heat-inswlating cylinder. 
Distilled water is pumped at the rate of one or two 
pounds per hour, into the lower end of the tube, and, 
as superheated steam, passes from the spiral into a 
lagged chamber containing the specimen under 
corrosion test, and thence to atmosphere through 
a pressure control valve. On the water side, the 
system is provided with a pressure gauge and a 
spring-controlled safety valve intended to maintain 
constant pressure and temperature conditions in 
the steam. 

Research into the causes of boiler plate failure is 
being pursued by a series of experiments in which 
specimens of the material, at temperatures of 100 deg. 
and 200 deg. C., respectively, are subject to repeated 
plastic bending whilst simultaneously exposed 
alternately to air and to corroding media. At the 
lower temperature strong solutions of caustic soda 
appear definitely to accelerate failure and the 
corrosive action is of a different character from 
that previously observed during tests in tap-water 
or sodium chloride at room temperature. Other 
specimens of boiler plate steel have been submitted 
at 300 deg. C. to prolonged stress of a non-uniform 


* See ENGINEERING, vol. exxxii, page 244 (1931). 


character. To simulate the conditions obtaining in 
a riveted seam, the stress is concentrated locally at 
drilled holes and machined notches. After three 
years of stressing, these specimens show no signs of 
cracking, although considerable extension has 
occurred in the region of the discontinuities, In 
connection with a proposed extension of this work 
on boiler plates, to reveal the effects of prolonged 
stress in corroding media, new apparatus is under 
construction to determine the influence of caustic 
soda and other solutions on the stability of stressed 
steel at boiler temperatures, and to ascertain the 
action of such inhibitors as sodium sulphate and 
sodium phosphate. 

Alloys of Iron, Impurities in Copper, Dental 
Amalgams.—The determination of the iron- 
chromium constitutional diagram, on which a report 
has been presented to the Iron and Steel Institute,* 
marks the completion of another stage of a systematic 
investigation of the alloys of iron which has been 
in progress for some years. The liquidus curves 
for the iron-chromium system show a slight depres- 
sion at a composition of about 22 atomic per cent. 
of chromium, and a subsequent steady rise to the 
melting-point of pure chromium at 1,830 deg. C. 
The solidus curve for the series of alloys containing 
up to 70 atomic per cent. of chromium has been 
obtained tentatively by means of “ heater ” curves. 
The isolated “gamma ’”’ field has been defined by 
thermal, dilatometric, and microscopical observa- 
tions. Work is now in progress on iron-manganese 
alloys. The determination of the solidus is completed, 
and that of the liquidus is now in hand. The 
magnetic permeability of a series of iron-manganese 
alloys has also been measured, and Brinell hardness 
tests have been carried out on specimens annealed 
at high temperatures. 

Research on impurities in copper has been actively 
pursued on behalf of the British Non-Ferrous Metals 
Research Association, and during the year the 
effects of bismuth, lead, nickel, antimony and 
oxygen, both as separate impurities and in various 
combinations, have been studied. Particularly 
valuable results have been observed with antimony 
and arsenic, each of which improves the tensile and 
fatigue properties of copper and raises its softening 
temperature, antimony being the more potent in 
the latter respect. Arsenic and antimony together 
in copper, however, are superior to either alone, and 
an alloy of copper, in the form of annealed rod, 
containing 0-5 per cent. each of arsenic and anti- 
mony, showed a tensile strength of 16 tons per 
square inch and an elongation of 62 per cent. 

Under the auspices of the Dental Research Com- 
mittee of the Department of Scientific and Industrial 
Research, the metallurgy department is conducting 
experiments to elucidate the dimensional changes 
which occur in commercial amalgams on setting 
at mouth temperatures. The dilatometer used for 
this purpose is enclosed in a thermostat chamber, 
and consists of a very fine thread attached to a 
light lever of which one end rests on a small cylinder 
of amalgam. Experiments are also being made to 
ascertain the effects of variations in the mode and 
temperature of mixing the amalgams, and in the 
proportions of the ingredients. In this connection 
research is in progress into the constitution of the 
tin-mercury and the silver-tin-mercury systems of 
alloys. 

Viscosity.—Viscometry is one of the most interest- 
ing subsidiary subjects included among the activities 
of the metallurgy department, and the calibration 
of commercial viscometers for certification forms 
an important item among a wide range of miscel- 
laneous test work. This year, at the request of 
the Ministry of Transport, an investigation has 
been undertaken relating to methods of determining 
the viscosity of tars. Experiments are now in 
progress to determine the absolute viscosity of 
various types of tar by the falling sphere method, 
so that observations made with Hutchinson and 
Redwood viscometers may be converted to absolute 
values. A related research concerns a redetermina- 
tion, by a new method, of the viscosity of water, 
which is likely to prove of much importance in view 
of the disparities among published values. Instead 
of the usual capillary tube, the apparatus consists 
of a rectangular channel with walls of optical glass, 








* See ENGINEERING, vol. cxxxii, page 457 (1931). 
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so that the dimensions can be measured by inter- 
ferometric methods. The flow of water is con- 
tinuous, and a specially sensitive gauge is being 
developed for measuring the minute pressure 
differences between the ends of the channel. As a 
final example of a viscosity investigation with 
metallurgical applications, brief mention may be 
made of a research into the viscosity of molten 
metals which is shortly to be undertaken, and for 
which an oscillating-dise method is proposed. 


(To be continued.) 
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Heat Engines By J. R. Atten and J. A. Burstey. 
Fourth edition. London: McGraw-Hill Publishing 


Company, Limited. [Price 24s. net.] 

Ir is difficult to assess, from the point of view of 
the British reader, the value of this book, which 
is primarily written for the American student. 
In the first place, the descriptive matter refers to 
American practice. Secondly, although the volume 
is described by the author as an elementary text 
on the subject of heat engines, and the very fact 
that this is the fourth edition forms a proof of its 
popularity in its native country, yet the rather 
different line of demarcation between elementary 
and advanced text-books in this country would 
seem to handicap its popularity here. Thus, proofs 
involving the use of the calculus, the Carnot cycle, 
and considerations of reversibility, flue-gas analysis, 
the Mollier diagram and turbine nozzle design, ideal 
efficiencies of the internal-combustion engine cycles, 
and cylinder-firing order are subjects which are 
usually associated with the more advanced type of 
text-book, in which these topics may be studied to 
a higher standard than is possible in the volume 
under review. 

The subject of heat engines may be divided into 
six main divisions, comprising reciprocating steam 
engines, steam turbines, steam generators and 
accumulators, internal-combustion engines, air 
compressors and refrigerators, each branch including 
any necessary auxiliaries. Of these the present 
volume embraces all but the last two, but the 
sections relating to steam turbines and internal- 
combustion engines are the work of independent 
collaborators, and as a consequence the book suffers 
from a lack of continuity. In these sections particu- 
larly will be noticed the general tendency to crowd 
too much material into the small compass available. 

The steam turbine, owing to its dissimilarity from 
the more familiar reciprocating steam engine, 
requires for beginners a very careful treatment in 
the early stages of the subject. The attempt to 
cover the theory of nozzles, of impulse and reaction 
blading, governing, and performance, together with 
a description of the latest types of turbine, including 
the mercury-steam plant, only bewilders the novice 
at the first reading, and at best can give but a 
smattering of the subject, instead of a grounding 
in the more elementary principles and a better 
knowledge of the simpler types of machines. In 
this section of the work the illustrations deserve 
special comment; although the black-and-white 
line diagrams and the detail illustrations, as in the 
remainder of the book, are perfectly clear, the 
complete machine sections and general arrangement 
views are the reverse. To take a drawing of the 
complete section of a turbine—or, in fact, any other 
machine delivering some thousands of horse-power— 
and to reduce it photographically into a space some 
4 in. square results in something which is barely 
intelligible to the expert ; what chance, therefore, 
has an elementary student of deriving any benefit 
from a study of such microscopical illustrations ? 
The same criticism, perhaps even more strongly, 
applies to the small reproductions of photographs 
of machinery in the course of erection, for in these 
the extraneous surroundings are not removed as 
in the case of a drawing. A student of heat engines 


should be expected to see the actual machines about 
which he reads, either while they are in the course 
of erection or when opened up for inspection or 
repair, and in most teaching establishments there 
are facilities for such works and power plant visits. 
Far better use could have been made of the available 
pages if many of the blurred half-tone illustrations 


had been omitted and their space taken by drawings what, in this country, was called “ welfare * during 


and diagrams reproduced to a large scale. 
The subject of internal-combustion engines is 


usually assimilated by the student more easily than | 


that of turbines, due to the possession of some 
smattering of knowledge of the reciprocating steam 
engine, or a practical knowledge of the motor-car. 
Regarded as heat engines these two types have 
much in common, yet it is the usual practice to 
keep them separate and to treat them as two different 
subjects. The treatment in this case is no exception 
to the rule, and after a short paragraph contrasting 
the two types, the author classifies internal-com- 
bustion engines into six main groups and some 
36 sub-groups, but the major portion of the descrip- 
tive part of this section relates to the auxiliary 
systems of fuel supply, ignition and lubrication, 
while little information is given regarding the 
construction of the many types of internal-combus- 
tion engines now on the market. A useful chapter 
on rating and performance concludes this portion 
of the book, which also includes a comparison 
between an Otto and Diesel-cycle aircraft engines 
that is worthy of notice. 

The steam-power section of the book has been 


modernised, and a considerable amount of space | 


devoted to recent advances in the practice of steam 
generation. 
and their many auxiliaries are described in detail, 
but the large amount of space devoted to this side 
of the subject has made the general treatment of 
the steam-power section rather unbalanced. Little 
information is given regarding the mechanics of the 
reciprocating steam engine, and even the subject 
of valve motions is confined to a treatment of 
the Zeuner diagram. The greater simplicity and 
accuracy of the Reuleaux diagram appears to be 
completely overlooked. 

The book is clearly printed, but in this respect 
appears to have suffered in the revision due to the 
new portions having been added in a different size 
of print from the older parts, producing a rather 
disjointed appearance. As a class book for use in 
English technical schools and colleges this treatise 
can hardly be recommended, but just those features 
which make it unsuitable for this purpose recommend 
it as an addition to the bookshelf of the teacher, 
or of the more ambitious student of the subject 
who is anxious to keep in touch with the latest 
American developments in heat engines. 


Applied Personnel Administration. By J. E. WAurTers. 
London: Chapmen and Hall, Limited. (Price 
18s. 6d. net.) 

THE importance of good relationships between 

employers and employed needs no emphasis to-day. 

More and more it is being recognised that the work 

of production is largely a partnership, and best 

results are obtained from partnerships when good- 
will and efficiency reign. One sign of the times is 
the literature on the subject which is coming before 
the public. In the book under review, written 
primarily for students, the author, who is the 

“ Director of Personnel” in an American University 

School of Engineering, uses as a basis, the informa- 

tion and impressions gained as the result of visiting 

and inspecting the personnel departments of a 

number of large and small industrial and business 

concerns to whom due acknowledgment is given 
in the preface. 

The book is divided into seven parts. The first 
of these consists of an introduction to the subject. 
It is stated that in the past “industry has been 
concerned primarily with ways and means of 
increasing mechanical and material efficiency 
The modern industrialist is beginning to realise 
that mechanical and material achievement can be 
automatically improved by the increase of human 
efficiency. He knows that he cannot secure the 


The latest types of steam generators | 


| and immediately after the war. A very definitely 
| broader line than this is taken. 

Under employment, the supply of labour is con- 
sidered ; its satisfactory attainment, selection, and 
tests tor suitability for requirements ; and there can 
be no doubt that labour engaged as suggested would 
result in many less misfits and much less spoilt 
work than when engaged in the haphazard manner 
which so often obtains. Promotions and transfers 
are then considered, it being held that a systematic 
promotion plan “increases employee interest and 
individual incentive; it increases the company’s 
production and earnings; it produces loyalty 
and confidence in the company; it makes the em- 
ployees feel that the management has a real interest 
in them, and that outsiders will not be pushed into 
the better places ahead of them; it develops the 
employee by making him realise the need for train- 
ing and development that will fit him for the job 
ahead ; it makes the management study the em- 
ployees and train them better; it rewards merit 
and hard work; it reduces labour turnover.” <A 
| company who considers its employees in this way 
will certainly lose less of its good people than one 
whose methods are of the more haphazard type, 
while automatically the standard of intelligence 
and efficiency will be raised. 
| The next important part is entitled “ Personnel 
| Maintenance.” In this, questions of treatment are 
| discussed ; compensation ; wages and rewards ; 
the analysis and specifications of jobs; personnel 
| ratings in industry ; relations with employers’ and 
j}employee organisations; personnel turnovers, 
records, and statistics. In simple everyday English, 
|in this part, methods of payment are considered. 
| Under this head, most interesting statistics are 
| given regarding the methods of payment used by 
| 149 companies employing 220,000 people. While 
it would appear that the author has made a mistake 
jin giving his figures as percentages, it is shown 
| that plain time rates, and straight piecework are 
the most favoured, the two being more commonly 
| used than all the premium systems put together, 
whether fancy or plain. Underlying job analysis 
j}and specification, is the object of keeping square 
pegs out of round holes. 

Under “ Personnel Ratings” are considered records 
| of the character and ability of the people employed, 
the practices of a number of firms being given as 





}examples. There is a chapter each on industrial 
training and education, with a reference to the 
training of foremen; on industrial health and 





}on safety. While many firms would not face the 
| apparent expense of a department as suggested in 
| the book, nor, perhaps, is this necessary, it is certain 
|that many of the recommendations made are 
|carried out by the more successful firms, albeit, 
| perhaps, without any pretensions to doing it on 
| scientific lines, but solely because of the innate 
| good sense of the people in control; there is no 
doubt that not to do so is the antithesis of good 
}sense. While the book is written primarily for the 
use of American students, it is decidedly better than 
| the majority of such books, and it will justify reading 
| by any person really interested in the successful 
| running of a works. 

wnat 


| The Flutter of Monoplanes, Biplanes and Tail Units. By 

| KR. A. Frazer and W. J. Duncan. Reports and 

Memoranda of the Aeronautical Research Committee 

| No. 1255. London: H.M. Stationery Office. [Price 
7s. 6d., net.) 


| Tue flutter of aeroplanes came into prominence 


. .|8ome six years ago as the result of inquiries into a 
7 


/number of accidents and occurrences, of which a 
‘common feature was the development, during 
| manceuvres at high speed, of rapid and exceptionally 
| large oscillations of the wing tips accompanied by 











fullest capacity of output from his plant unless he | severe vibration of the whole machine. Evidence 
understands how to select and maintain his personnel lof structural failures due to excessive vibration, 
effectively.” How to do this may be said to be the | regarded in conjunction with the steady advance 
keynote of the book, and Part I is largely devoted in the average speeds of aircraft, led to the initiation 
to indicating the value of attention to the well- | of a systematic investigation into the causes and 
being and efficiency of the personnel, and to the} prevention of flutter phenomena. To the ensuing 
organisation of the department the primary duty | theoretical and experimental research, which has 
of which is to find, and to look after, the well-being | been prosecuted without intermission up till the 
of workpeople. If, however, nothing further were | present time, the most important contribution is 
considered than the well-being of people, this could | that carried out at the National Physical Laboratory 
be interpreted as involving nothing higher than! by Mr. R. A. Frazer and Dr. W. J. Duncan. The 




















AUG. I2, 1932.] 


ENGINEERING. 





193 











underlying object of these collaborators has been to 
analyse, in relation to the structural and aero- 
dynamical characteristics of aircraft, the motions 
taking place in the various types of flutter, and 
hence to indicate potential sources of danger and 
means of obviating them. 
developed a theoretical treatment and applied it to 
problems of flutter in monoplanes, biplanes and tail 
units, making free use of wind tunnel experiments 
on models to demonstrate the multifarious combina- 
tions of vibratory motion, to check theoretical 
results, and to confirm the validity of conclusions 
regarding remedial measures. Each completed 
stage of the research has been the subject of a report 
issued by the Aeronautical Research Committee, 
but for convenience in use and reference, an accumu- 
lationof these separate papers is collected at intervals 
and published as a cloth-bound monograph in the 
Reports and Memoranda Series. 

The first of these compilations, R. & M. 1155, 
published in 1928, contained the essentials of a 
tolerably general theory of flutter and discussed in 
detail the prevention of wing flutter in monoplanes. 
Since that date, further aspects of monoplane wing 
flutter have been investigated, and the application 
of the theory has been extended to the special 
problems of biplanes and tail units. These studies 
comprise the bulk of the second monograph now 
under review, and they are prefaced—in agreeable 
relief to the somewhat severely technical general 
text—by an account, expressed in non-mathematical 
language, of simple experiments intended to show 
what actually happens in the various kinds of 
flutter, and what problems arise for solution. This 
introduction, generously illustrated, is a most 
attractive feature of the work, and will be of value 
to all classes of reader. 

The present monograph is so essentially a sequel 
to the first that, to some extent, the two call for 
joint consideration. This is particularly the case 
as regards the general theory of flutter, developed 
in the initial stages of the research, with which 
readers of the papers on biplanes and tail units are 
assumed to be familiar. It was early recognised that 
analyses of flutter problems based on a rigorous 
application of elastic theory would prove largely 
intractable. Accordingly, the theory actually de- 
veloped was based on the simplifying assumption 
that aeroplane wings are semi-rigid, in the sense that 
the displacements of all points of a wing relative to 
the fuselage are uniquely specified by the flexural 
and torsional co-ordinates. The practical validity 
of the assumption is well supported by experiment, 
and most of the recent results are based thereon. 
Despite, however, the good agreement between 
observed critical speeds and those predicted by the 
semi-rigid theory, any analysis of a flutter problem 
based on a direct application of elastic theory would 
at once prove intellectually satisfying and afford 
a valuable independent test of conclusions drawn 
from the simpler hypotheses. The urgency of the 
demand for anti-flutter design recommendations 
being now somewhat allayed, the authors have had 
an opportunity to consider the more rigorous 
treatment and have included in their new book a 
study of the flexural-torsional flutter of an elastic 
wing, without aileron. A general method for the 
discussion of the stability is developed and the 
analysis is extended to certain cases of stayed wings. 
It is gratifying to observe that some of the most 
important deductions from the semi-rigid theory 
are strictly valid for the type of elastic wing con- 
sidered. Another of the simplifying assumptions 
underlying the earlier work, which has now received 
attention, concerns the nature of the support 
afforded by the fuselage. The latter has hitherto 
been regarded as immobile, although strictly it 
must participate to some extent in any vibration of 
the wings. From an investigation of the matter 
for the case of a monoplane, it appears that, in 
longitudinal-symmetrical flutter, where the port 
and starboard wings move equally and in phase, 
the influence of fuselage mobility on critical speeds 
is negligible; whilst for lateral-antisymmetrical 


flutter, in which the wings move in opposition, the 
mobility has an important stabilising influence. 
An extension of the concept of semi-rigidity to the 
deformations of a dual wing structure connected 
by interplane struts provides a basis for the detailed 





To this end they have | 








| study of wing flutter in biplanes. The dynamical 
| system considered comprises an upper and a lower 
half plane carrying interconnected ailerons, and the 
effects of stagger and mass loading of the wings are 
| briefly considered. Theoretical treatment of bi- 
| planes with equal and unequal overhangs reveals 
| an important influence of the position of the inter- 
| aileron connection on the effectiveness of dynamic 
balancing of the ailerons as a means of flutter pre- 
vention. The examination of tail flutter, again, 
is based on the semi-rigid theory and conducted on 
lines closely analogous to those used for monoplane 
wing flutter. With the further restriction that the 
only important motion of the fuselage is torsional, 
two types of tail flutter are considered, of which 
only the anti-symmetrical type, involving torsion 
of the fuselage and swinging of the rudder on its 
hinge, appears likely to occur at ordinary speeds 
if the tail unit is of reasonably stiff construction. 
The monograph concludes with an account of the 
investigation of a particular instance of tail flutter 
in a full-size machine, which resulted in fracture of 
the stern post and loss of control. The computed 
critical speed for rudder-fuselage flutter was suffi- 
ciently in agreement with that observed on the full 
scale to confirm the diagnosis of the accident. 

This last paper is characteristic of the work as a 
whole in respect both of the stringent precautions 
adopted to substantiate experimentally every 
theoretical issue, and of the evident applicability 
of the authors’ conclusions to full-scale machines. 
Thoroughness of this sort carries conviction, not only 
with those who can appreciate brilliance of analysis, 
but more especially with the general body of aero- 
nautical practitioners. To the latter, indeed, this 
second monograph, with its comprehensive intro- 
ductory outline, is deliberately addressed. They will 
find in its annotated recommendations for the pre- 
vention of flutter, worthy material for reflection and 
application. 


LETTERS TO THE EDITOR. 
STRUCTURAL STEELWORK DESIGN. 


To Tue Eprror or ENGINEERING. 

Str,—Two rules of considerable engineering and 
philosophical interest are given in the recently-issued 
British Standard Specification for the Use of Structural 
| Steel in Buildings and in the new code of Practice of 
| the London County Council, both of which publications, 
| as will be recalled, embody the recommendations of the 
| Steel Structures Research Committee of the Depart- 











| ment of Scientific and Industrial Research, appointed | pany 


|in 1929 to investigate the practical application of 
| modern principles in structural steelwork design. 

The first rule applies to a structural steel member 
subject nominally to bending only, and states that 
the safe nominal maximum stress F,, in tons per 
square inch, due to bending is to be given by the 


value F, = 11-0 — 0-15 © (with a maximum of 


F, = 8), where L is the length unsupported laterally, 
and 6 is the width of the compression flange. The 
second rule applies to a structural steel member 
subject nominally to combined bending and end 
thrust, and states that the safe nominal stress F,, in 
|tons per square inch, due to combined bending and 
| thrust is to be given by the value: 


F, = Fe + 7-5(1— 7) (1 — 0-002 *), 


where F, is the allowable nominal stress due to thrust 
alone (as given by a modification of Perry’s equivalent 
| curvature formula), F, is the nominal stress due to 
thrust in the particular member under consideration, 
| L is the effective length of the member, and r is given 
as the least radius of gyration of cross section. The 
ratio of bending to thrust is unlimited. 

Now, if we consider these two conditions of loading 
from the view point of simple logic, it is at once evident 
that rule (2) should give the same value as rule (1) 
when F, in rule (2) becomes very small, since both 
rules then apply to a member without end thrust 
to bending. Now, applying simple arithmetic, we 
find that the safe stress for bending without end thrust 


is given by rule (2) as 7-5 — 0-015 , and by rule 





(1) as 11-0 — 0-15 © (with a maximum of 8), both 


in tons per square inch, from which it will be seen 
that the basic stress for short members does not agree, 
being 8 in one case and 7-5 in the other; the criterion 
| for strength is inconsistent, being length upon width 
| of one flange in one case, and effective length upon 
‘radius of gyration of complete cross section in the 











other, and the rate of decrease with respect to L is 
out of agreement by 100 per cent. in the case of ordinary 
British Standard beam sections, where r is a fifth of 6. 
We therefore see, with the aid only of simple logic and 
arithmetic, that the two rules as given are completely 
inconsistent, both quantitatively and qualitatively. 

This result is of considerable practical engineering 
interest, since two rules giving conflicting results 
obviously cannot both lead to economical or intelligent 
structural design, but the chief interest of the result 
lies in its wider philosophical bearing on methods of 
structural engineering analysis in general, for, when 
it is considered that literally thousands of full-scale 
experiments on structural members have been carried 
out during the past fifty years, and the latest rules 
for practical design do not yet comply with the obvious 
requirements of simple logic, it is evident that the 
methods of investigation usually employed must be 
fundamentally inadequate. 

The inadequacy clearly lies in the neglect of pure 
logic as an instrument of investigation, and the conse- 
quent failure to grasp the idea of structural engineering 
as a self-consistent, logical science. There are, of 
course, excellent self-consistent treatises on applied 
elasticity within the limits of their premises, and 
Timoshenko (also spelt Timochenko) has solved the 
problem involved in rules (1) and (2) mentioned above, 
twenty years ago, for true loading within the elastic 
limit ; but the idea still seems to be prevalent that 
structural members can be marshalled in separate 
etymological compartments and their properties defined 
by disconnected local bye-laws. 

Yours truly, 
J. A. G. Smrru. 

58, Tetherdown, Muswell Hill, 

London, N.10. 
August 6, 1932. 








THE WORKS OF MESSRS. C. A. 
PARSONS AND COMPANY, LIMITED. 


To Tue Eprror or ENGINEERING. 


Srr,—In your issue of August 5 there is a most 
complete account of the works of Messrs. C. A. Parsons 
and Company, Limited, but in the historical part 
there are some small inaccuracies which, perhaps I, 
as one of the few now left who took part in the early 
work, may be permitted to correct. 

The first Parsons steam turbine, now in South 
Kensington Museum, was built for 6 h.p. or 44 kw., 
and not 7} kw. 

The first condensing turbine, made in 1891, was an 
experimental machine, and after being used for ex- 
perimental work for some time, was sent to the Forth 
Banks station of the Newcastle-on-Tyne and District 
Electric Lighting Company. It is now in the hall at 
the Heaton Works of Messrs. C. A. Parsons and Com- 


ny. 
I was foreman of the test house at that time, and 
had charge of the testing of it, and I know it by various 
unique features, such as the jacketed cylinder, which 
was the only one of its class made, the size of the relay 
plunger, the blade heights, &c, This was the machine 
tested by Professor (now Sir Alfred) Ewing, F.R.S., 
and was always known as ‘ Ewing’s Machine” in the 
works. It took 27 lb. per kilowatt hour with 125 deg. 
F. superheat, and 37 lb. with saturated steam, which was 
probably rather wet. After this, a number of 150-kw. 
turbines of similar design were made for Cambridge, 
Scarborough, and Newcastle. It was one of these 
that was tested by the late Sir A. B. W. Kennedy. 
The one in South Kensington Museum is one of these, 
I think from Cambridge, but is certainly not the first 
condensing turbine, which was ‘‘ Ewing’s Machine” 
mentioned above, and the description of it as the 
first condensing turbine is not correct. Another of 
these, from Newcastle, is in the College of Technology, 
Manchester. 
Yours truly, 

Newcastle-on-Tyne. GERALD STONEY. 

August 6, 1932. 








INSECT DAMAGE IN HARDWOOD 
TIMBER. 


Tue losses incurred by industrial firms making use 
of hardwood timbers, due to the ravages of insects, 
have now been under investigation for some con- 
siderable time. One of the most potent causes of 
trouble is the Lyctus Powder-post beetle. In the years 
following the European War there was a great increase 
in the prevalence of this pest, and its existence was 
found to be widespread. In part, at least, this was 
due to the importation of American oak and ash 
already infected, but it was suspected that much 
infestation occurred after entry to this country. 
Recently an intensive inquiry has been conducted by 
the Forest Products Research Board, and a report on 
the subject, entitled A Survey of the Damage Caused 
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by Insects to Hardwood Timbers in Great Britain, has 
been published by H.M. Stationery Office, at 
6d. net. 

The Lyctus Powder-post beetle takes its name from 
the manner in which its larvw reduce the soft outer 
layers of sapwood to a fine flour-like powder. The 
eggs are laid in the pores of recently, or partly, seasoned 
hard woods, such as oak, ash, and walnut. On hatching, 
the grubs tunnel through the wood in the spring and 
summer. This damage may not be detected, however, 
until the first of the fully grown beetles bores its way 
out. 
of timber are a sure sign of Lyctus infestation. Once 
the beetles are out, they fly off to extend the range of 
their attack. 
favourable for the development and increase of the 
pest, as the timber is sheltered, kept in semi-darkness, 
and often lies undisturbed for long periods. Conditions 
in the large communal storage yards are somewhat 
similar. 

The presence of the beetle has been observed in the 
structural timbers of storage sheds and machine shops, 
where it may result in the attack of sound wood brought 
in for workshop processes. It is recommended that all 
the timber which forms part of the structure of such 
premises should be treated with a coat of creosote on 
installation, to prevent the establishment of a con- 
tinual source of contagion. A considerable difficulty 
in dealing with the timber in new public buildings is 
that the pest cannot usually be detected until a year or 
more after the completion of the building. Unfor- 
tunately, the Lyctus Powder-post beetles spread and 
increase rapidly in seasoned timber. In this respect, 
they differ from the Pinhole borers, the attack of 
which then ends. 

Efforts to eliminate the Lyctus Powder-post beetle 
may take many forms, but kiln-sterilisation is the only 
alternative to the complete elimination of all sapwood, 
as a means of preventing the spread of the trouble. 
In the process, live steam is passed into the kiln, to 
enable the temperature to be maintained at not less 
than 130 deg. F., and the relative humidity at 100 per 
cent. 

Visits to 333 firms handling timber showed that 
only 40 possessed suitable kilns, and in a number of 
cases they were not operated properly. But few of 
the firms make any attempt to use their kilns for the 
sterilisation of infected timbers. Rigid systems of 
inspection are imperative, infested timbers must be 
segregated, and a system of putting timber into 
quarantine is now advocated. The recommendation 
which is made in the report that united efforts on 
the part of importers at home and exporters abroad, 
now that the problems have been thoroughly investi- 
gated, should be made to end this trouble deserves 
emphasis. The immediate remedy lies in the hands 
of the timber trades and involves co-operative action 
the part of all, including the merchants and 


now 
&, 


manufacturers, using hardwoods 


Small piles of wood-dust found amongst a stack | 


In warehouses, the conditions are usually | 





THE FOWLER GYROTILLER. 


THe great advantage of the rotary tiller, as com- 
pared with other implements designed to prepare the 


soil for planting, is that it executes all the necessary | 


work in one operation. Up till the present, its use 
in this country has been practically confined to nursery 
farming, and the fact that its employment has not 
extended to ordinary field work is probably explained 
by the necessity for deeper cultivation. A powerful 


machine is then required, and there are few areas in | 


the British Isles where the use of such a machine is 
economically justifiable. The conditions in tropical 
and sub-tropical countries are, however, entirely 


common, and the Gyrotiller, manufactured by Messrs. 
John Fowler and Company (Leeds), Limited, Leeds, 
is in successful use in Cuba, San Domingo, Porto Rico, 
and elsewhere. 

The machine, which illustrated on this page, 
differs entirely from the small implements of 10 h.p. or 
so used in nursery farming. The rotating discs, to which 
the shares are attached, are shownelevated for travelling 


is 


in the figure, but when brought into use are lowered | 


until their axes are approximately vertical. Shares of 
various forms can be fitted, and it will be clear that 


and subsoil without intermixture, or to mix any 
desired proportion of the subsoil with the upper layers. 
The process is essentially one of horizontal milling, 
and, as the revolving shares pass through the soil, 


effective disintegration and aeration are effected to/| 


any predetermined depth up to 24 in., the process being 
completed in one operation over the width of 10 to 11 ft. 
covered by the two rotating cutters. A fine or coarse 
tilth can be produced, as required, according to the 


share employed, and, incidentally, it is stated that the | 


crushing action of the shares is destructive to 
insects present in the soil. 

After the soil has been thoroughly broken up by the 
revolving shares, it is subjected to final treatment by 
fixed bodies mounted on a frame behind the shares. 
Two ridging bodies are shown in the figure, and such 
bodies can be supplied to make furrows of any desired 
depth or width, and at any distance apart up to 6-ft. 
centres. An _ easily-operated off-setting device 
provided for adjusting the position of the ridging 
bodies with respect to the tiller centres. Other bodies 


very 


is 


ean be fitted for ditching in loose soil at 11-ft. centres, | 


the ditches being from 18 in. to 30 in. wide by 12 in. 
to 24 in. deep, or for throwing up small dykes for 


irrigating rice fields laid out on the bund or check | 


system. The ditching bodies can be combined with 
a wheeled cambered grader to form cambered beds 
separated by ditches at 33-ft. centres, a method which 
is suitable for the cultivation of rice. If the surface 


of the pulverised soil is merely to be levelled, a levelling | 


bar is substituted for the bodies, or alternatively, various 
forms of harrow can be fitted. 





different, as unbroken fields of very large size are | 


these can be designed so as to break up the top soil | 





PNG NPeBrRe 


The machine is entirely self-contained and, as shown, 
is carried on self-laying tracks at the rear, and a single 
wheel at the front. The frame is built up from well- 
braced channel sections, and is connected to the track 
sub-frames by double-coil springs. The engine is a 
six-cylinder M.A.N. model, similar to that fitted to the 
cable-pioughing engine described in ENGINEERING, 
vol. exxviii, page 702 (1929). It develops 150 b.h.p., 
| continuous rating, at 900 r.p.m. The connection to 
the gear-box is made through a multiple-dise clutch of 
the dryplate type, with Ferodo discs, and the coupling 
between the clutch and the gear-box shaft is flexible, 
|movement being allowed for by a short shaft with 
toothed flanges, the teeth meshing with internally- 
formed teeth in sockets on the clutch and gear shaft. 
The gear-box design is based on the latest prac- 
tice, the casing being of cast steel, to ensure ade- 
quate rigidity, the gears being of selected steel, 
machine cut and hardened, and the shafts being of 
the solid splined type, made of heat-treated steel 
and hardened and ground to fine limits. Ball and 
roller bearings are fitted throughout. From the box, 
separate drives are taken to the tracks and rotary 
tillers, the drive in each case being made through 
clutches. From the track clutches, the drive is 
transmitted to the tracks on either side by roller chains 
and spur gearing, the rear track wheels, mounted on 
the main axle, being driven. The clutches are of the 
multiple-dise type, and are inside the gear-box, and 
there is an outside drum on each clutch for steering 
purposes. A very rapid turn can be made at the 
headers, as by locking one track completely, the 
machine will turn in its own length. The front wheel 
is power-steered from a cross-shaft driven from the 
}crankshaft and provided with suitable clutches and 
reduction gear. The tracks are carried on cast-stee! 
sub-frames, the rollers, idlers, and guide rollers being also 
of cast steel. The track links are of the same material, 
and are coupled by hardened steel bushes and pins, with 
steel shoe plates and flat manganese pads. The guide 
rollers are arranged to check side movement of the 
tracks. As shown in the figure, the idler and sprocket 
wheels are protected by sheet steel guards. The drive 
from the gear-box to the discs carrying the rotary 
tillers is effected by double-roller chain and bevel gear- 
ing. The gear-box gives four forward track speeds, | -37 
m.p.h. and 1-95 m.p.h. for the road, and 0-75 m.p.h. 
and 1-0 m.p.h. for the field. In addition, reverse 
speeds of 0-6 m.p.h. and 1-5 m.p.h. are obtainable. 
Two tiller speeds, of 18 r.p.m. and 22 r.p.m., are 
available to suit different soil conditions. The pressure 
on the tracks is 12 lb. per square inch, and the bearing 
surface on each track is 6 ft. 6 in. by 24 in. A power- 
operated hoist, visible in the figure, is provided for 
raising and lowering the tillers and bodies. The controls 
are located in a convenient position in front of the 
driver's seat. The capacity of the machine is stated 
to be about 10 acres per day, at a cost of approximately 
‘1 dol. per acre. 
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PLATE-TYPE AIR HEATER. 


CONSTRUCTED BY MESSRS. BABCOCK AND WILCOX, LIMITED, LONDON. 














Diamond soot blowers are fitted at two spaces between 
the several heating elements, there being, of course, no 
| air passages in these spaces. Access doors are fitted in 
the curved downtakes and the central ducts, the latter 
being fitted with dampers by means of which the air 
flow can be short-circuited as required to reduce the 
final temperature. The bottom of the heater where it 
| joins the boiler casing is 24 ft. 6 in. long by 8 ft. 7 in. 
wide. The length over the downtake casings is 
29 ft. 6 in., and the total height 28 ft. The total 
heating surface in each heater is 45,400 sq. ft., and that 
of the boilers on which they are mounted is 4,417 sq. ft. 
The hot-air volume passed at maximum continuous 
but the grid-like appearance at the bottom of the rating is 1,050 cub, ft. per second, the air being heated 
heater in the figure a be explained by stating that | — Lae npg” ey a oat ~ deg. “ 
what appear to be bars are really the ends of the very Fr “4 . pesnilay f oe ne wm Baile — - + the 
narrow enclosed vertical passages through which the | ee on “The pre anion re 


, : | © oti 
hot gases from the boiler combustion chambers flow, | ee h “ith : - ti f 
the interstices representing the narrow horizontal ducts | 100, ee ee” ie hk ae ee 


through which the air supply passes. The air supply | 125,000 lb. per hour. These high rates per square foot 
is delivered at the top of the heater through the pair of | of heating surface, while suitable for the conditions 
large ducts at the centre. It flows right and left | prevailing in the plant and not unusual for the type of 
through the top elements and is returned to the central | boiler concerned, are not, generally speaking, those 


duct, underneath the shut-off dampers, the transference | — ~ a ipa oe poepertons 
being effected by the curved external downtakes. of the heater in these latter conditions would therefore 


The air then repeats this course through another vary somomtint Soage hase stated. 
pair of elements on each side, and finally leaves the 
heater through the single bottom elements, the flange 
of which is coupled to the air ducts leading to the 
boiler furnaces. It will be realised that the air is thus 
passed five times across the surface heated by the flue 
gases, the coolest air being admitted at the coolest 
point of the gases, the flow of which is always vertical. 


PLATE-TYPE 


AIR HEATER. | 


In our notice of the exhibits at the last British | 


Industries Fair at Birmingham we gave, in Ener- 
NEERING, vol. cxxxiii, page 207 (1932), a general 
account of the plate-type heater for the air supply to 
boiler furnaces as made by Messrs. Babcock and Wilcox, 
Limited, Farringdon-street, London, E.C.4. This we 
now supplement by an illustration of a recently con- 
structed example, viz., one of four heaters made for the 
Babcock and Wilcox two-stage boilers at the new Dun- 
ston power station of the Newcastle-on-Tyne Electric | 
Supply Company. The actual construction of the heat- 
ing elements will be clear from our previous description, 











REFRACTORIES MANUFACTURE IN CaNnaDA.—At the 
present time most of the refractories employed in Canada 
are imported from the United States. A new company, 
Messrs. Walker-Hinds-Sutherland Refractories, Limited, 
has been formed and is conducting an extensive search 
for suitable clays near Montreal. The company has made 
arrangements to use deposits found in Western Canada. 


THE UTILISATION OF COKE-OVEN 
GAS IN THE IRON AND STEEL 
INDUSTRY.* 

By Dr. Ina. H. Lent, Vereingte Stahl Werke, A.G. 


Ur till the year 1910, the distribution of gas in Europe 
was almost exclusively of only local importance. Every 
municipal and industrial district had its own gasworks, 
designed to meet the local conditions and serving local 
markets. As a rule, the market was restricted, due to 
the impossibility of supplying large districts by means 
of low-pressure gas ; on the other hand, the small local 
gasworks could only serve small industrial plants, on 
account of high operating costs and variations in the 
load. The large-scale development of modern high- 
pressure gas distribution existed only in the natural 
gas and oil districts of North America, where natural 
gas is supplied in large quantities to the iron and steel 
industry for furnace heating. 

The first condition for the distribution of high- 
pressure gas is a sufficient amount of suitable coke-oven 
gas. The production of the latter is generally linked 
up with the production of coal when this is of good 
coking quality. With the development of the modern 
coke oven, the increased capacity of the coking units 
and the development of the coke market, it became 
necessary to find a profitable market for the large 
quantities of coke-oven gas that became available in 
many of the European mining areas. In Germany, 
and especially in the Ruhr coal districts, the need for 
a market for coke-oven gas became evident about the 
year 1910, and became specially emphasised as the 
result of the post-war developments of the Ruhr coal 
industry. 

In the Ruhr coal districts, with a productive capacity 
of 120,000,000 tons to 130,000,000 tons of coal annually, 
the normal production is about 30,000,000 tons of coke. 
Even after the war there were a great number of coke 
plants of old design. The batteries, which had suffered 
from the war, the inflation, and the Ruhr occupation, 
were, however, shut down and replaced by large coke 
plants, built in accordance with modern principles and on 
sites depending on the technical and economic require- 
ments of the big concerns, In the Ruhr coal district, 
the total number of coke ovens fell by about 25 per cent., 
and there was a marked preference for regenerators 
and compound coke ovens over waste-heat batteries. 
The increase of compound coke ovens influenced the 
deveiopment of the distribution of high-pressure gas, 
which began in the Ruhr district about 1926, and has 
since expanded rapidly. The aim of the modern coke- 
oven plants is to dispose of as nearly as possible the 
total gas output and to use inferior fuel for heating the 
coke ovens. In modern coke-oven practice, 50 per cent. 
to 60 per cent. of the total gas production would be 
surplus if the coking coal has 25 per cent. to 30 per cent. 
of volatiles, the rest being used for heating the coke 
oven itself. 

In the year 1910, the Friedrich Wilhelms plant in 
Miilheim (Ruhr), was arranged to heat a regenerative 
battery with blast-furnace gas, an innovation which gave 
a new direction to the industria] development of the 
Rhineland- Westphalian district. In consequence of the 
merging of the big concerns, about 1926, the structure 
and location of coke plants were carefully planned out. 
The coke plants were to be built on the coal mines 
themselves, because coke transport would be 25 per 
cent. to 30 per cent. cheaper than that of coal. On the 
other hand, it was desirable that the coke plants should 
be mostly in the neighbourhood of the large blast 
furnaces and steel plants, in order that they might be 
fired by surplus blast-furnace gas, the coke-oven gas 
being conveyed in short pipe lines. Two lines, for 
instance, convey the blast-furnace gas from two blast- 
furnace plants to the neighbouring coke-oven batteries. 
They are 2-5 miles to 3 miles in length, and 0-5 m. to 
0-7 m. in diameter, these diameters having been 
calculated to meet the heat requirements of the coke 
ovens when supplied with the low calorific value blast- 
furnace gas. 

The pressure of the blast-furnace gas is raised by 
fans to 2-844 lb. per square inch for purposes of 
transportation through such pipe lines. One other 
factor has recently favoured the construction of com- 
pound batteries, namely, the possibility of producing 
a gas similar to blast-furnace gas from widely-differing 
kinds of coke in mechanical gas-producer plants. 
Figs. 2 and 3, on page 196, show how the quantity of 
surplus coke-oven gas has increased in consequence of 
the increased rate of output of the coke ovens. 

About 1910, the Rheinisch Westfalisches Elektricitats- 
Werk laid its first high-pressure gas pipe line from the 
heart of the Ruhr coal district across the Bergische 
Land to the Rhine, and the Thyssen Works laid a 
similar line from Hamborn to Barmen. In the post- 
war period, the surplus coke-oven gas was first utilised 
to satisfy the demands of the larger local steel plants, 


* Paver read before the Institute of Fuel and the 
Sheffield Chamber of Commerce, Sheffield, on Wednesday, 





February 10, 1932. Abridged. 
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which had a rapidly-increasing need for coke-oven | devi lopments in turbo compressors. The piston | be ensured and dangerous and expensive gas leakages 


gas in consequence of the economy resulting from the | 
development of gas firing in place of coal. When this | 
first demand was satisfied, the Ruhr Gas A.G., founded | 
in 1926 by 90 per cent. of the mines of the Rhineland- | 
Westphalian Coal Syndicate, put forward schemes for 
high-pressure gas distribution. These plans were 
specially needed, due to the foundation of the United 
Steelworks Corporation. Besides the possibility of 
merging the coal mines and coke-oven plants, there | 
was a unique opportunity for supplying all the 
scattered steelworks and finishing departments of the 
United Steelworks Corporation with sufficient gas to | 
meet their total fuel requirements. It then became | 
possible to realise the ideal of mecting the total fuel 
demand of all the departments, including a large finish- 
ing installation, without using any coal other than that 
required to produce the coke. 

To-day the high-pressure pipe lines of the Ruhr 
coal district amount to over 620 miles and extend 
from Aachen to Hanover. The prolongation of this | 
pipe line both to the north and to the east, and the 
removal of a pipe line from Siegen to South Germany, 
may be expected in the near future. Under these | 
circumstances, the possibility was investigated of 
putting into practice the schemes for high-pressure 
gas distribution advocated by the Ruhr Coal Syndicate. 
In this paper, the technical aspects of the problems | 
connected with high-pressure gas distribution are | 
first discussed, and afterwards the economic aspects. | 

The distribution of high-pressure gas involves 
similar technical and economic problems to the} 
distribution of electrical power from electric power 
stations, except in so far as the fuel is transported 
in different forms. Both gas and electricity are in 
close competition as industrial fuels, but in some 
respects coke-oven gas appears to have a marked 
advantage. As is the case in planning an electric 
power station, very precise calculations are necessary | 
of the productive capacity of the plant in relation to | 
the purchasing capacity of the district to be supplied. 
The dimensions of the various parts must be decided | 
to suit the probable demand; for example, sulphur | 
purifiers, naphthalene washers, compressor plants, and 
the pipe line itself. The sulphur purifiers and the 
naphthalene washers are installed partly on account 
of the extra value of clean coke-oven gas, and partly 
to avoid all risk of obstruction in the pipe line itself. 
Naphthalene, in conjunction with oil particles from 
the gas compressor, may cause obstruction of the 
pipe lines, so it is removed by spraying the gas stream | 
with wash oils behind the gas condenser. Cleaning | 
the coke-oven gas from the hydrogen sulphide con- 
tained in it, is carried out not only to enable it to be 
used for municipal purposes, but also to render it 
suitable for use in the finishing departments. 

In Germany, and especially in the Ruhr coal district, 
the desulphurisation of the coke-oven gas has been 
generally effected by iron ore arranged in large hori- 
zontal boxes. On the other hand, an equipment has 
been installed by Lenze-Sensebrenner in the Friedrich 
Thyssen colliery of the United Steelworks Corpora- 
tion, in which the boxes containing the iron ore are 
arranged vertically, one upon the other, in a tower 
25 m. high. Other recent sulphur-cleaning processes 
have not yet been tested sufficiently to justify their 
introduction on such a large scale as would have been 
necessary on the Ruhr. 

The output of coke-oven gas varies little, as the 
coke ovens are operated under more or less uniform 
conditions, but daily fluctuations in the demand may 
be very considerable. Thus, Fig. 6 shows the daily 
fluctuations in a high-pressure pipe line conveying 
coke-oven gas mainly to iron and steel works, the 
quantity of municipal gas being small. This line is 
worked under favourable conditions, in that most of 
the finishing departments are operating 24 hours daily 
quite uniformly, yet the peak load about 12 noon is 
nearly double the amount of the lowest demand during 
the night. The storage of a large volume of gas is 
necessary to ensure the coke oven gas supply to meet 
peak loads. In the Ruhr district, waterless gas 
holders have recently been built as large as possible, 
some being of 8,800,000 cub. ft. capacity. Even 
these large holders can only supply the peak-load 
demand. The problem, however, of- storing up the 
gas output on Sundays or holidays is not yet solved. | 

For compressing the coke-oven gas to the appro- 
priate pressure, according to the length of the pipe 
line, compressor plants having a sufficient reserve to 
deal with variations in the gas consumption are | 
necessary. Gas is compressed to a pressure of 40 Ib. to 
350 Ib. per square inch, dependent on the diameter 
and length of the pipe line and the volume of gas 
to be transmitted. For instance, the pipe line from 
the Ruhr district to Hanover, a total length of 200 
miles, has been operating at a pressure of 170 Ib.) 
per square inch: later, when the pipe lines still to 
be added are completed, this pressure will be rais ~d 
to 350 Ib, per square in. The old piston type of engine 
has proved the most economical, in spite of recent 


compressor will always be superior to the turbo blower | avoided, 
on account of the ease with which it is regulated, and | Ruhr coal 


For the joints of the large pipe lines of the 
district the Klépper welded union or the 


its higher efficiency in the compression of so light a | Klépper welded ball union have been selected. Stuffing- 


gas as coke-oven gas. 
gas engine should be used only when blast-furnace gas 
is available, or there is a surplus of coke-oven gas. 


| The electrical method is the most expensive, both in 


construction and operation, and is employed in the 
tuhr coal district only in exceptional circumstances, 
the bulk of the coke-oven gas being compressed by 
steam-driven plant. This practice is employed where 
there is an adequate supply of inferior fuel, such as belt 
pickings, coke breeze, dust and fine coal, at the boiler 
plants of the neighbouring collieries. 

The installation of a high-pressure pipe line is so 
expensive, and the operation costs connected with 
it are so high, that a very exact determination of its 
dimensions is essential. Before such calculations are 
undertaken, very careful estimates must be made of 
how much the gas consumption in the districts to 
be supplied will increase over a period of thirty years, 
which is the average life of a pipe line. Then the 
pipe-line diameter must be decided according to its 


|length and the pressure used. The development of 


Pig. 2. INCREASE OF THE COKE AND COKE OVEN 
GAS PRODUCTION PER COKE OVEN IN THE RUHR 
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Fig.6. DAILY FLUCTUATIONS OF 
CONSUMPTION IN A HIGH PRESSURE 
GAS PIPE LINE. 








On the question of drive, the | boxes are only installed 


in certain cases where the 
movement of the earth or excessive thermal expansion 
and contraction have to be provided for. 

The tubes are mostly laid with 32 in. to 40 in. of 
cover, which gives sufficient protection under German 
conditions against frost and mechanical damage. 
Aerial high-pressure pipe lines exist in Germany only 
in a few exceptional cases. The tubes are protected 
against attack by corrosion by coating them with 
tar and wrapping with wool felt. Successful attempts 
have been made to replace these imperfect covers 
by special corrosion-resisting coatings. The protection 
of the pipe lines is of particular importance in Germany, 
because, with few exceptions, the pipe lines are laid 


|} under streets and roads, in which they are exposed 


to electrolytic attack due to the proximity of electric 
railroads. Stray electric currents are of the greatest 
danger to the life and gas tightness of a high-pressure 
pipe line. 

The successful operation of a high-pressure gas 
distributing system involves also a number of con- 





Fig. 3. INCREASE OF THE COKE AND COKE OVEN 
GAS PRODUCTION PER COKE OVEN IN 
THE PLANTS OF THE UNITED 
STEELWORKS CORPORATION. 
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Fig.l0. CONTROL SYSTEM OF THE RUHR 
GAS CORPORATION 
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coke-oven gas consumption in the separate districts , siderations concerning operation and superintendence. 
traversed by the pipe line is of great importance.| Methods of superintendence are similar to those in 
Suppose in the case of a high-pressure gas line of| an electric power station where consumption and 


200 miles length, the gas could be delivered for the 


voltage of all lines are continuously fixed. The 


first 70 miles at a pressure of 70 Ib., while for the| operation of a power station would not be possible 
total supply of gas for 200 miles 280 lb. would be! without a switchroom, and an equivalent device is 
necessary, it would be uneconomical to compress all | necessary in the operation of a high-pressure gas line. 


the gas to 280 Ib.; 


it would suffice to compress all| For this purpose the development of a new control 


the gas initially to 70 lb. and to install, at a distance | system was absolutely necessary : firstly, for the con- 
of 70 miles, a booster compressor for the supply of | trol of large gas volumes, and secondly, as in the Ruhr 


the last 130 miles. 
costs, installation costs of the pipe line itself, and 
taxes and interest on expenditure are all decreased. 
The gas pressure and the diameter of the pipe line 
are dependent upon each other. 
and for each gas consumption there is an optimum 
value of the gas pressure and pipe-line diameter for 
the lowest installation and operating costs. If the 
pipe is too small, the cost of compressing is too high, 
and if it is too large the capital and maintenance costs 
are excessive. 

The pipe lines themselves are constructed chiefly 
of steel of 25 tons tensile strength having over 25 
per cent. elongation. Up to 25 in. diameter, seamless 
tubes are used, and above that water-gas welded tubes. 
All junctions from tube to tube are welded, because 
only by welded joints can a completely gas-tight line 


. . | 
In this way, compressor operating 


For each distance | 


district, to overcome the difficulties connected with 
the pumping by so many compressor plants into one 
main pipe line of over 80 miles length, collecting the 
surplus coke-oven gas to be distributed. 

But, in addition, the network of distribution lines 
can only be punctually operated by modern regulation 
and control systems. The storing effect, an operating 
peculiarity of a high-pressure pipe line, does not allow 
us to wait for the drop of pressure in the compressor 
plant if the gas consumption increases at the end of the 
line. A line, for instance, from Hamm to Hanover 
can meet a gas consumption of 250,000 cub. ft. by 
allowing the pressure to fall from 280 Ib. to 20 Ib. when 
the compressor plants are idle, without the gas pressure 
falling below the limit required by the consumers’ 
plants. The drop of pressure in the compressor plant, 
the result of an increase of gas consumption, becoming 
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perceptible very much later, would be the cause of 
considerable troubles in operating, when the supply 
from the compressor plants is increased too late. 
Therefore, it is absolutely necessary to transmit a 
record of the gas supply and the gas consumption— 
that is, the complete operating condition of all points 
of the pipe line—to a control room and from there to 
the compressor plants. 

For this purpose, the development of new methods of 
measuring temperature, pressure and volume is neces- 
sary. It is impossible to use the old gas meter for 
measuring such volumes of coke-oven gas as are trans- 
mitted by a modern pipe line, to say nothing of 
difficulties arising from high pressures. In modern 
practice, the measurement of gas volume has been 
carried out almost exclusively by the orifice principle, 
which, in the modern recording instrument, gives 
results of remarkable accuracy. The measurement 
of temperature is carried out by the ordinary electric 
resistance thermometers, and of pressure by spring 
pressure gauges. 
with recorders, so that the recorded measurements can 
be electrically transmitted to the above-mentioned 
control room. 

Along the pipe lines, telephone cables have been 


installed by means of which the recording of gas volume, 


a. Safety valve. f. 
6. Check q. 
e. Automatic control. h. 
d. High-pressure gas valve, 20 in. i » 

clear. k 
e. High-pressure gas valve, 16 in. I 


clear. m. 





All these instruments are installed | 


High-pressure gas valve, 8 in. clear. 
Low-pressure gas valve. 
Orifice for 16 in. pipe. 


Safety valve, 2 in. clear, 


Heating apparatus. 
Switchboard. 


|whole network of pipe lines on the Continent, and 
especially in the Rhineland Westphalian district. 
Fuel delivery by a high-pressure gas distribution system, 
for municipal as well as for industrial purposes, has 
proved more reliable than long-distance electricity 
supply. For instance, the lines of the Ruhr coal 
district have been able at all times to meet their 
obligations, in spite of several strikes following the 
war. 

In the long natural-gas lines in the United States, 
distances of over 600 miles have been covered without 
technical difficulties. Similarly, under European 
conditions, the coke-oven gas demand of the European 
industrial States can be supplied by the coal districts. 
In Germany, schemes for collaboration between the 
| Western coal districts of Aachen, Saar, and Ruhr and 
| those of Silesia and Saxony exist, and an extension of 
| the pipe lines of the west to Hamburg in the north, 
| and to Berlin in the east may be expected in the near 
future. 

The requirements at the consumer’s premises may 
| now be discussed. Independent of the rise or fall 
of pressure in the high-pressure lines themselves, the 
hme must be delivered to the furnaces and burners 
at a suitable, uniform pressure, while precautions 
must be taken against accidents due to leakage. In 








Fig. |1. REGULATING & MEASURING PLANT 
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pressure and temperature is made possible by a multiple 
telegraph system, with connections from all points of 
the pipe line to the main control room and from there 
to the compressor station. By way of example, in 





Germany, these installations have been fitted with 
so-called measuring and regulation plants. Fig. 11 
illustrates such a plant for a large consumer. 





| 


The | successfully with municipal gas. 
| installation for a small consumer is similar, except | oil competition is equally straightforward. 


heating open-hearth or similar furnaces requiring low 
pressures from 4 in. to 12 in. water gauge. With 
a pressure of 4 lb. to 7 lb., the installation of the low- 
pressure pipe line is cheaper, since smaller tubes can 
be used, and high-pressure burners are applicable, 
which, if of recent design, are both economical and 
technically efficient. These modern burners are very 
simple in construction and operation, the air supply 
being automatically regulated and controlled by the 
gas pressure, and combustion taking place in a very 
short flame, which is necessary for the successful 
operation of small or medium-sized furnaces, so that 
gas-heated furnaces may be just as economical as 
electrically-heated furnaces. 

In considering the possibilities of a high-pressure 
gas distribution system, a matter of first importance 
is the maximum distance to which one therm of gas 
can be conveyed so as to compete economically with 
oil, electricity and gas manufactured in municipal 
gasworks from raw coal. Each case must be con- 
sidered individually. When examining the competition 
between high-pressure gas and municipal gas, the 
question arises whether the costs of the high-pressure 
pipe line and transmission are balanced by the expense 
of coal transport plus the operating costs and capital 
charges of the municipal gas works. Under German 


























one 


conditions, all calculations led to conclusion, 
namely, that high-pressure gas distribution can compete 
The question of 
Modern 


Fig. 10, the lay-out of the main control room of the | that it is more economical to use a gas meter instead | oil burners are closely allied to gas burners, so that 


Ruhr Gas Corporation is shown. It is possible to 
communicate with this room by a special telephone 
system through the above-mentioned cables from all 
consuming points and compressor plants. From this 
point, the centre of the high-pressure gas distribution 
system, the whole operation is controlled. This 
exact contro] system serves not only for the regulation 
of the gas supply to the consumption, but also as a 
safety device for the protection of the whole system. 


|of an orifice for measuring the gas. For the orifice 
| system in Fig. 11, a double pipe system is arranged 
| Between the valves, as shown. These two pipes 
are of different diameters. For accuracy of measure- 
|ment, the larger is used on weekdays with a high 
|consumption, the smaller on Sundays or holidays 
| oF at night with a small consumption. In this case, 
|the measuring installation is arranged in the high- 


| pressure line before the regulating system. In many 





By this means, trouble in the pipe-line, stoppages of | cases, when the gas pressure rises higher than 85 Ib. 
the compressor plants, and dangerous losses are quickly | per square inch, or when a gas meter is used, the reverse 
recorded and located. In addition to this system | arrangement is made; that is, the measurement is 
of measurement control, all pipe lines are daily carried out in the low-pressure line after passing the 
examined along their whole length, a precaution | regulating system. The automatic control c_ itself 
which is indispensable in European countries with|is a double-beat valve controlled by a diaphragm. 
their dense populations. Thus, each pipe line is|This valve is able to reduce the gas pressure from 
divided into sections, and every section is examined | 85 lb. to 8 in. water pressure. If the pressure is 
by an employee living in the neighbourhood, with | higher than 85 Ib. two such automatic controls are 
the assistance of gas-detecting devices, specially | arranged in series. In front of this automatic control, 
constructed for the purpose, which can indicate very |a check valve and safety valve are first installed. 
small volumes of hydrogen or hydro-carbons. At The check valve shuts in case of an excessive pressure 
fixed points on the pipe line, and particularly on every | rise in the low-pressure part, as might, for instance, 
valve and on every expansion stuffing box, vent tubes | be caused by an explosion; the safety valve operates 
have been arranged to facilitate the discovery of in case of excessive high-pressure in the low-pressure 
leakage. In this manner, high-pressure gas distribu- part and low-pressure in the high-pressure part. 

tion has been successfully carried out for the last 20 The gas pressure on the low-pressure side is, in 
years without any interruptions or accidents in the | modern practice, supplied at 4 lb, to 7 lb., except in 





generally a comparison of costs is possible. If the 
costs of both are equal, several circumstances favour 
the use of gas. 

The combustion of high-pressure gas is carried out 
with a 10 per cent. to 20 per cent. higher heating 
efficiency, because the oil flame is longer, leading to 
greater waste-heat losses, especially in small and 
medium-sized furnaces. Also, in the case of oil, 
transport is inconvenient, and the price is subject to 
wide market variations, whereas the price of gas 
depends purely on the price of coal and is comparatively 
constant. The comparison of high-pressure gas and 
coal is not so easy, because it is impracticable to 
compare the price of gas per thermal unit with the 
price of coal per thermal unit. Nevertheless, the 
use of gas has met with success in all kinds of furnaces 
of large, medium and small sizes, in many different 
industries. Success lies not only in the increased 
efficiency of combustion, but also in the savings 
which attend the use of such a fuel as high-pressure 
gas, such as saving of labour and materials, greater 
cleanliness and increased output. From the man 
difficulties inherent in the combustion of raw coal, 
the efficiency of coal-fired furnaces varies between 
5 per cent. and, at the most, 25 per cent. It rises with 
the capacity and rate of output of the furnace. Modern 
developments in the practice of the mechanical and 
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finishing departments, the latest developments in 
heating practice itself, the increased importance of 
the quality of the finished product, and the neces- 
sity of meeting foreign competition where costs of 
labour and materials are high, have compelled us to 
devise new ways in order to lower the cost of pro- 
duction. 

In the post-war period, in cases where there was a 
lack of fuel, the best results have been obtained by the 
introduction of rich gaseous fuels, so that in Germany 
many really smokeless plants and furnaces are to be 
seen, where raw coal has been completely replaced by 
gaseous fuel. The expectation that combustion 
efficiency would be increased by the new gaseous 
combustion system has been fully realised. The 
efficiency of an electrically-heated furnace was taken 
as the standard. To-day, in a modern furnace, with 
the air preheated in a recuperator built of heat-resisting 
steel, heating efficiencies of 50 per cent. to 70 per cent. 
are obtained, except in the case of smelting furnaces, 
where, owing to the special conditions which have to 
be fulfilled, efficiencies of only 25 per cent. to 35 per 
cent. are possible. The efficiency of a gas-fired furnace, 
therefore, now approaches that of a furnace heated 
electrically. The conditions of installation and opera- 
tion, together with the other savings mentioned above, 
can equal or exceed the advantage derived from a 
possible higher combusticn efficiency. 

Examples of furnaces ot various sizes heated by high 
pressure gas include a continuous furnace for heating 
billets with a capacity of 45 per hour. The furnace has a 
hearth of 26-2 ft. by 42 ft., and can be charged with 
billets 3-5 in. by 3-5 in. square and 25 ft. long. The 
coal consumption of this furnace was reduced at full 
output by 4-5 percent. Another example is a battery 
of 24 heat-treatment furnaces for cold-rolled strip 
materials, where pots 10 ft. high are heated with great 
exactitude and uniformity. This is accomplished 
successfully by the use of a large number of burners. lL 
a small portable forging furnace, the thermal efficiency, 
in comparison with a forge heated by coal, is improved 
by 90 per cent. Comparing high-pressure gas and 
electric current, the transport of highly compressed 
gas through a pipe line is more advantageous than the 
conveyance of electric current to the same distance. 
While the electrical losses at a voltage of 220,000 rise to 
a considerable amount, the gas losses of a high-pressure 
pipe line are never more than 0-5 per cent., and are 
practically negligible. The comparison of the transport 
cost per therm of electric current and of high-pres 
sure gas to a fixed distance is dependent on certain 
factors, such as taxes, interest and amortisation and 
variations in load, and if these are fixed arbitrarily, the 
comparison may not be valid. Competition het ween 


electricity and gas may be considered from another 
point of view. If, after being conveyed 300 miles, 
35-3 cub, ft. of gas is sold at the same price as one 
kw.-hour, the heat supplied in the gas will be cheaper 
£300 If the 
865 
gas-heated furnace and an electrically heated furnace 
are 50 per cent. and 75 per cent., respectively, the 
relative costs of gas and electricity can be estimated, 
when other operating conditions are the same. German 
experience in the finishing departments of the wire, 
cold-rolled strip, sheet and tinplate trades, has shown 
that heating by high-pressure gas is more economical. 
The estimated savings have always been exceeded. 

Admittedly, electric heating has certain advantages 
in small furnaces or in furnaces which must have an 
exact temperature control, but, generally, heating by 
high-pressure gas is more advantageous in furnaces 
of all sizes working under widely varying conditions. 
If as a result of the coal production and the industrial 
conditions of a country a certain quantity of coke is 
produced, then high-pressure gas distribution is of vital 
importance both from the point of view of the industry 
and from the point of view of the State. Itis a guarantee 
that the mineral wealth of the country is being utilised 
to the best advantage. 


in the proportion of efficiencies of a 


36-IN. ROTARY-TABLE VERTICAL 
MILLING MACHINE. 


A soMEWHAT unusual type of vertical milling 
machine with two spindles and a rotating table has re- 
cently been developed for rapid production in repeti- 
tion work by Messrs. Kearney and Trecker Corporation, 
Milwaukee, Wisconsin, U.S.A. The machine is shown 
in Fig. 1 above, while a view of the table with a 
work-carrying fixture upon it is reproduced in Fig. 2. 
As will be evident from the figures, strength and 
stiffness are distinctive features of the design. These 
are, indeed, necessary concomitants to the high 
speeds and heavy feeds which have been provided so 
that tungsten or tantalum carbide and similar cutting 
tools can be effectively utilised. A wide range of 
operations, including face, side, and straddle milling, 
slotting, form cutting, and the finishing of radial 
surfaces, can be carried out on it. The table is 36-in. 
in diameter, and is rigidly attached to the upper surface 
of a worm wheel, of almost equal diameter, the drive 
being by a worm. Two rates of rotation are provided, 
viz., the normal feed rate, in which 18 changes may 
be obtained, and a rapid power traverse of 240 in. 
per minute, for bridging gaps between the work, &c. 
The feed changes are made by pick-off gears, accessible 
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! . . 
through the hinged cover seen near thé control levers 


in Fig. 1. The ratio between the maximum and 
minimum speeds is 40 to 1. This enables tungsten- 
carbide tools to be used to their full capacity, even 
in cases where a light cut only is wanted, or where the 
material is soft and unusually fast feeds are desired, 
as in the case of aluminium. The lever at the peri- 
phery of the table controls the direction of the table, 
while the one just above the hinged door controls either 
the selected feed rate or the rapid power traverse. 


| The crank at the side in the swarf hopper is for hand 


operation of the table in either direction, for setting up 
purposes, &c. 

The column carrying the cutting head can be 
traversed horizontally, relative to the table, so that 
the distance between the centre of the spindles and 
that of the table can be altered. This distance may 
be varied between 8 in. and 16} in., i.e., the traverse 
provided is 84 in. The sliding head has a vertical 
travel of 10 in., which movement provides minimum 
and maximum distances between the spindle nose and 
the table top of 4 in. and 14 in., respectively. The 
machine, as illustrated, is provided with two spindles 
in line, but it is also made with a single spindle or a 
combination of spindles in any desired grouping. In 
the two-spindle machine, one spindle is mounted in a 
quill and has full adjustment for compensating for 
cutter wear. The spindle speeds may be obtained in 
one of four ranges, viz., from 15 r.p.m. to 150 r.p.m., 
from 20 r.p.m. to 200 r.p.m., from 30 r.p.m. to 300 
r.p.m., or from 50 r.p.m. to 500 r.p.m. Each range has 
18 speed changes which are effected by pick-off gears 
situated in a box at the top of the column. The 
spindles are controlled by the long lever seen at the 
front of the machine. 

Referring to Fig. 2, it will be observed that the 
spindles are set up with gang cutters and are provided 
with overarms. The particular operation being carried 
out is that of milling the internal faces of lugs on forged- 
steel spring seats. The right-hand cutters are making 
a roughing cut, and the left-hand ones a finishing cut. 
The seats are mounted on mandrels on a fixture bolted 
to the table, being held in place by horseshoe washers. 
There are 14 mandrels, and the operation is continuous, 
the forgings being inserted and the finished work being 
removed from the front of the table while the table 
rotates. The production in this operation averages 
65 pieces per hour. The base of the machine contains 
two large reservoirs, one for the cutting lubricant and 
one for the lubricating oil. The sight window for this 
latter reservoir is seen below the hinged door in Fig. 1, 
while a tubular glass window at the top of the column 
enables the working of the lubricating system, which 
is entirely automatic, to be observed. 
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STEAM-TURBINE PLANT 
IN THE UNITED STATES.* 


By Vern E. AtpEn and W. H. BALcKeE. 


(Concluded from page 169.) 


For the last ten years an intensive and critical study 
has been carried on by the Prime Movers Committee 
of the National Electric Light Association, having to 
do with the extent, the causes, and the means of pre- 
vention of outages of turbine-generators.f 

The results of this study over the 10-year period 
are summarised in Table II. The most interesting 
things to note in this table are that the ‘otal average 
outage for the turbine-generator has decreased from 
15-3 per cent. of the total hours in 1922 to 8-37 per 
cent. in 1931, and that there has been a substantial 
reduction in the outage hours for the turbine and for 
the generator, but only slight indication as yet of a 
reduction in the outage hours due to condenser trouble. 

As the records of turbine-generator outages have 
been analysed year by year, predominant weaknesses 
have been located and steps have been taken to 
eliminate them. The manufacturing companies have 
carried on extensive research work, and by the use of 
better materials and the better application of these 
materials, have eliminated causes of trouble. Almost 
every case of field trouble has been the subject of 
critical study by the engineers of the manufacturing 
companies. The operating engineers have studied the 
problem from the standpoint of developing better 
operating methods, detecting trouble in its early stages 
and avoiding its further development by preventive 
maintenance work, and by carefully scheduling a 
large percentage of the outages of the turbine-gene- 
rator unit for times when the unit is not needed for 
capacity or for best system efficiency. 

The development of machines that involve new 
design problems has almost always been accompanied 
by increased outages, and as field experience has been 
gained the outages have been materially reduced. In 
1925, the turbine outage factor for the seven turbines, 
operating at a pressure of approximately 550 lb. per 
square inch gauge, was 14-75 per cent. This factor 
was reduced to 5-6 per cent. in 1928, 4-76 per cent. in 
1929, and 4-32 per cent. in 1930. The turbine-outage 
factor for turbines of 50,000 kw. capacity and higher 
in 1928 was 8-05 per cent. This factor was reduced 
to 7-04 per cent. in 1929 and to 5-17 per cent. in 1930. 
The turbine-outage factor for 1930 for ten turbines 
operating at a pressure of approximately 1,200 lb. was 
10-68 per cent. It is to be expected that the outages 
in connection with the 1,200-lb. turbines will be pro- 
gressively reduced as additional experience is gained. 

The most encouraging aspect of the turbine record 
for 1930 was that the record for the 16 machines which 
saw their first year of operation in 1930 shows a total 
outage, chargeable to all causes, of 5-06 per cent., 
which is in contrast to an average outage of 9-17 per 
cent. for the 324 machines reported upon. For every 
other year during which the records have been analysed, 
the outages for the new machines having their first 
year of operation have always been appreciably higher 


than the average by reason of the troubles encountered | 


PRACTICE | done is evidenced by the fact that they were able to| 0-78 per cent., for 1929, 1-57 


|schedule 72 per cent. of the total outages for the 
turbines during 1930 for such times as operation of the 
| machines was not required. 
| Certain important factors remain that will continue 
to cause outages of turbine-generator units, as follows : 
| (1) Breaking of turbine blades after they have 
| become weakened through vibration. We believe that, 
as a result of research work being done by the manu- 
| facturers, the extent of this trouble is decreasing year 
| by year. 
| (2) Erosion of low-pressure blading. Although 
minimised to some extent by the use of better blade 
materials and the bleeding out of some water with 
steam extracted for the low-pressure heater, this 
trouble centinues to be a serious one, and we must 
face periodic replacement of low-pressure blading. 
(3) Deposits of solid matter on turbine blades. For 
large turbines operating on high load factor, the loss 
in capacity may be as much as 6 per cent. in three 
months from this cause. One solution is to wash the 
turbine by the injection of water sprayed into the 
steam lead while the turbine is in operation, but the 
fundamentally correct solution is a reduction, by use 
of corrective measures, of the amount of moisture and 
the solids carried over from the boiler with the steam. 
(4) Condenser-tube corrosion. The use of the best 
materials available for condenser tubes and of methods 
for inhibiting corrosion gives promise of reducing 
outages chargeable to this cause. 





Fig. 8. PERFORMANCE OF TYPICAL STATIONS OF 
: OOO Kw. CAPACITY AND HIGHER. 
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(5) Condenser cleaning. This problem has become 
more acute year by year because of the increasing 



































during the early months of operation. This highly | contamination of condenser circulating water. It will 
TABLE II.—Averace PerrorMANce or Units 20,000 Kw. Capacity aND LARGER. 
agnt- | aeee | seme | tom oze. | 1927. | 1928. | 192 so. | 19: 
| 4991. | 1922. 1923. | 1925. 1926. 1927. | 1928. 1929. 1930. 1931 
| | | ' 
! ! 
Turbine units reviewed .. ..| 78 | 74 | 87 191 153 186 207 ore | soa | sae 
Service demand factor, per cent. | 77-80 | 74-80 | 78-40 | 68-80 | 70-55 71-11 72-09 69-43 | 65-58 60-49 
Service demand availability factor, | | 
_ per cent. fs i .. | 85°60 | 71-00 | 92-30 | 94-60 | 92-16 | 94-62 | 96-01 | 96-27 | 96-01 | 96-50 
Unit capacity factor, per cent. | 43-80 48-10 51-60 44-40 49-20 46-13 48-15 40-57 43-35 38-42 
l nit output factor, per cent. 66-00 | 70-60 71-30 68-20 64-44 66-89 69-44 60-71 68 -86 63-65 
Service hours factor, per cent. | 66-50 | 68-10 | 72-40 | 65-10 | 67-06 | 67-14 | 68-58 | 66-84 | 62-96 | 57-93 
Turbine outage factor, percent. | 6-93 | 7-90 7-33 7-29 6-28 6-36 5-73 5-02 4°44 4-20 
Generator outage factor, per cent. | 2-56 3-10 1-74 1-85 1-70 1-68 1-13 1-47 1-52 0-95 
Condenser outage factor, per cent. | 1-20 | 2-50 3-18 3-51 2-65 2-75 2-77 2-61 2-51 2-16 
Other causes outage factor, per | 
cent. =. na sf .. | 0-66 | 1-80 0-66 | 0-98 0-57 1-06 0-57 0-72 0-70 1-06 

Total outage factor, per cent. 141-35 | 15-30 | 12-91 | 13-63 | 11-20 | 11-85 | 10-22 9-82 9-17 8-37 
Reserve hours factor, percent. .. | 22-05 16-60 14-69 | 21-25 | 21-74 21-04 21-22 23-34 27-87 33-70 

| | 

NoTE.—** Service demand factor ” is the ratio of the demand hours to the period hours, the demand being either because of need 


for capacity or for best system economy. 


** Unit capacity factor "is the ratio of the kilowatt-hour generated to the product of the unit rating and the period hours. 
output factor ” is the ratio of the kilowatt-hour generated to the product of the unit rating and the service hours. 
factor" is the ratio of the service hours to the period hours. The several ‘‘ outage factors ” and ‘‘ Reserve hours factor” are the 


ratio of the hours in question to the total period hours. 


satisfactory record for 1930 gives indication that the | 
manufacturers are now producing machines that may | 
reasonably be expected to operate satisfactorily from | 
the day they go into service. 

The effective work that the operating engineers have 


* Paper read before The American Society of Mechan- 
ical Engineers, June 27, 1932. Abridged. 








t For the details of this comprehensive study, reference 
may be made to the reports of the Prime Movers Com- 
mittee, National Electric Light Association, for 1922 and 
1923, and the Serial Reports of the Turbine Sub-Committee 
of the Prime Movers Committee for 1924, 1927, 1929, 
1930, 1931, and 1932. 








** Service demand availability factor ”’ is the ratio of the service hours to the demand hours. 


“* Unit 
** Service hours 


not be surprising, however, if as a result of the chlorina- 
tion of condenser circulating water the condenser 
outage factor is reduced to as low as‘1-5 per cent. of 
the hours in the year. 

(6) Generator outage. It is believed that the 
extensive use of the closed system of ventilation for 
generators from 1923 on has been very largely re- 
sponsible for the reduction in generator outages. 
There is now a trend toward a slightly increased outage 
chargeable to the generator, and this no doubt is due 
to the use of larger machines. This is evidenced by the 


per cent., and for 1930, 
2 per cent. 

There was included as a part of the 1925 report of 
the Power Generation Committee of the American 
Institute of Electrical Engineers a curve showing the 
trend of performances of typical stations of 60,000 kw. 
capacity and higher, plotted against dates of initial 
operation of the stations. In Fig. 8 we have repro- 
duced this same curve and extended it to 1932 and 
have also shown the way in which improvements in 
the boiler plant and turbine plant have contributed 
to reduce the overall fuel consumption per kilowatt- 
hour of net station send-out. The improvements in 
turbine plant performance have been almost entirely 
the result of a reduction in the amount of heat rejected 
to the condenser circulating water. 

The curves in Fig. 8 show not the best performance 
that has been obtained, but rather the average per- 
formance of typical stations. The following accom- 
penne are indicative of the performance that is 

ing obtained in the most efficient stations operating 
at high load factors : 

The 400-lb. Long Beach No. 3 Station, operating 
on a station capacity factor of 66 per cent. had an 
average fuel rate during 1930 of 13,075 B.Th.U. per 
kilowatt hour of net send-out. 

The 1,200 lb. Gilbert Station, operating on a load 
factor of 65 per cent., had an average fuel rate for 
six months of 12,536 B.Th.U.* per kilowatt hour of net 
send-out. 

The Powerton Station, operated at a steam pressure 
of 600 lb. with reheat during 1931, with an average 
capacity factor of 63-8 per cent., had an average fuel 
rate of 12,680 B.Th.U. per kilowatt-hour send-out, this 
result being accomplished with low-grade coal which 
averaged 10,213 B.Th.U. per lb. 

The 1,200 lb. Deepwater Station, operating on a 
load factor of 81-1 per cent. during 1931, had an 
average fuel rate of 12,050 B.Th.U. per kilowatt hour of 
net send-out. 

A study of the data available in the published tests 
shows the very limited extent to which the use of very 
large turbines has contributed to the reduction of unit 
fuel consumption. The increased difficulty of fitting 
the larger machines to the daily load curves tends to 
increase the hours of light-load operation. Notwith- 
standing the rather marked effect which the use of 
from three to five governor valves has had in improving 
the partial-load performances of the larger turbines, 
their light-load performances still fall below the maxi- 
mum load performance of even the moderately efficient 
turbines of one-third the capacity. 

No tests on turbine-generators operating on the 
reheating cycle were available to the authors. It is 
probable that at least some of the turbines operating 
with steam delivered to the throttle at 550 Ib. per 
square inch gauge and 725 F. and reheat of the steam 
by flue gas to 725 deg. F. would show on test an overall 
Rankine-cycle efficiency ratio of from 83 to 84 per cent. 

The extraction of steam for the heating of feed water 
tends to improve the overall Rankine-cycle efficiency 
ratio. The accompanying trend towards the develop- 
ment of appreciably higher capacities from existing 
turbine frames resulting in higher leaving losses has 
largely cancelled the potential improvement in Rankine- 
cycle efficiency ratio by reason of extraction of steam 
for feedwater heating. The higher blade and disc 
friction losses and the greater blade-tip leakage losses 
with high-pressure steam tend to a reduction in Rankine- 
cycle efficiency ratio, but this effect has been offset by 
the trend towards higher steam temperatures, with the 
resulting reduction in friction losses in the high- 
pressure section of the turbine by reason of reduced 
steam density and a very marked reduction in friction 
losses in the low-pressure blading by reason of reduced 
moisture content in the steam. 

It should be appreciated that high overall Rankine- 
cycle efficiency ratio is not an end in itself, but simply 
one of the means towards obtaining the desirable result 
of a low unit fuel consumption. It is relatively easy 
to obtain a high Rankine-cycle efficiency ratio with 
a poor vacuum at the turbine exhaust, but the poor 
vacuum makes it difficult to obtain a low unit fuel 
consumption. 

If a high Rankine-cycle efficiency ratio is obtained 
as the result of operating the turbine at less than its 
maximum economic capacity, or by design features 
which increase the time required for warming up and 
applying load to the turbine, or which increase pow a 
time and reduce turbine reliability, then it is easily 
possible that the debits will more than offset the credits. 
A 10,000 kw. mercury-vapour turbine is installed 
in the South Meadow Station at Hartford, Conn., 
and two 20,000 kw. mercury-vapour turbines are now 
being built. One of these turbines will be installed 
in the Kearny Station and the other in a new power 





* This fuel rate is based on coal purchased at the 
mine and covers the difference between mine weights and 





fact that the generator outage factor for machines of 
50,000 kw. capacity and higher for the year 1928 was! 





plant use, which is estimated to amount to as much as 
2 per cent. to 3 per cent. 
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station being built at Schenectady. Operation at the the¥series of operations performed by the boiler atten- | im this case also the failure was due to the use of too 
South Meadow Station during the 12-month period | dant during the dinner hour which led to the accident. | high a steam pressure. The cylinder was approximately 
from February 4, 1930, to February 4, 1931, was very | The economiser was of the ordinary type with 320 | 80 in. in diameter and 9} ft. long, with a copper shell. 
Since the latter date, this unit has been | 


satisfactory. 


out of service to permit of retubing the boiler and at | 


the same time to correct an inherent defect in the 
design of the cores for the boiler tubes. The indications 
are that these mercury-va 


ur turbines, operating | 


together with the steam-turbine plants which absorb | 


the steam from the condensers for the mercury-vapour 
turbines, will generate energy for somewhat less than 


10,000 B.Th.U. per kilowatt hour of net station send- | 
| the feed pump, and closed the boiler check valves | 


out. 

As yet there has been little indication in American 
turbine-plant practice of any desire for, or real attempt 
at, standardisation. The most interesting steps along 
this line have been the installation by the Detroit 
Edison Company of nine duplicate units of 50,000 kw. 
capacity and the installation of six duplicate units of 
40,000 kw. capacity by companies associated with the 
American Gas and Electric Company. 

It would appear that in the years immediately ahead 
the greatest promise for the reduction in cost of energy 
on the station 'bus lies in some measure of standardisa- 
tion, particularly as relating to steam conditions and 
the operating cycle, and in simplification of design 
which will result in a substantial reduction in invest- 
ment. 


BOILER EXPLOSIONS. 

Iw accordance with the Boiler Explosion Acts, 1882 
and 1890, inquiries have been conducted by the Board 
of Trade officials into a number of explosions. Reports 
of the investigations have been published recently, 
and of some of these we give brief summaries below. 

Explosion of a Cochran Boiler in M.S. Swanley.— 
The unfortunate accident dealt with in Report No. 
3166, which contains the findings of the Formal 
Investigation, was of an unusual character. The 
Swanley is a motor vessel of a gross tonnage of 4,960, 
stowing about 8,400 tons of cargo. Her auxiliary 
machinery, for use in port, is steam-driven, steam 
being supplied by two oil-fired Cochran vertical boilers, 
8 ft. in diameter and 18 ft. 9 in. in height. In a 
Cochran boiler, the top of the furnace is hemispherical, 
with a flue pipe leading to a dry-backed combustion 
chamber, one side of which is formed by the tube plate. 


top three rows in the boiler which 
replaced with stay tubes. 
100 Ib. per square inch. 
the mountings were in good order, the heating surfaces 


| was stopped and the demand for steam had fallen, the 





cast-iron tubes, and was used for heating the feed water | 
for three Lancashire boilers working at 160 Ib. per square | 
inch. The boilers were fed by an electrically-driven 
turbo-pump. In the normal working, the water entered 
the economiser at a temperature of about 130 deg. F., 
and left at a temperature of about 280 deg. F. On 
the day of the accident, while some of the machinery 


water level in the boilers rose and the attendant stopped | 


without, however, working the dampers and thus | 
preventing the flue gases from passing through the | 
economiser. Under these conditions, steam was gene- | 
rated in the economiser tubes and escaped through | 
the safety valves, leaving the economiser only partly | 
filled with water, and therefore in a state favourable | 
for the formation of water hammer action. On work | 
being resumed, the attendant opened the boiler feed | 
check valves and restarted the pumps, and it was | 
then the explosion occurred, emphasising in an un- | 
mistakable manner the danger of stopping the circu- | 
lation in the economiser to which the hot fiue gases | 
had access. The effects of the explosion were disas- | 
trous. The economiser itself was wrecked, as were also | 
the walls and roof of the building, while portions of the 
wreckage fell into an adjacent shed in which a number | 
of men and women were at work. No fewer than 31 | 
person were injured and two of these subsequently died. 
The report ends with the remark that ‘“ the makers’ 
instructions regarding the working of economisers 
should be displayed in a prominent position, and there 
should be strict supervision of the attendants to ensure 
that the instructions are followed.” 

Explosions of Cast-Iron Steam Pipes.—Several recent | 
reports deal with failures of cast-iron steam pipes. At 
Moorgreen Colliery, Eastwood, Notts (Report No. 3156), 
a cast-iron steam pipe 9-in. in diameter and about 8} ft. 
long, in a range of pipes connecting a group of Lanca- 
shire boilers with two winding engines, fractured in 
halves throughout its entire length. The steam 
pressure was 170 Ib. per square inch. The cause of the 
accident was attributed to the repetition of torsional 
and bending stresses set up in the pipe by the movement | 
of the range owing to vibration and temperature | 
changes. This case is only one of many showing the | 


Another somewhat similar accident is dealt 
The accident occurring 


Samuel O'Neill and Sons, Limited. The pipe here 


were clean, and the boiler had been properly surveyed | had been in use about 22 years and the failure was due | 


and examined. 
12, 1931, while the ship was discharging a cargo of 
coal at Alexandria with the aid of her own winches, 
of which there were 11. Work had been in progress 
some hours when, about 3.30 p.m., the tube plate in the 


The accident occurred on August | 


combustion chamber of the after boiler buckled out- | 


wards, and was forced off the end of a large number 
of tubes. Steam and water thereupon escaped into 
the combustion chamber, and thence through 
tubes into the smoke box, the doors of which were 
blown open, and so into the stokehold. Three of the 


the | 


engine-room staff were severely scalded and subse- | 


quently died of their injuries. In the endeavour to 
find a reason for the accident, various possibilities 
were examined, but it was finally considered that, 
owing to the increase in the size of the orifices in the 
oil-fuel burners, an excessive amount of oil had been 
burnt, causing the temperature in the combustion 
chamber to become so great that the tube-plate 
became overheated. The orifice in the tip of a 
burner was originally 0-055 in. in diameter, giving an 
output of 230 Ib. of off per hour, but owing to the 
wear, the size of the orifice in more than one burner tip 
had increased to as much as 0-072 in., allowing an 
output of 375 lb. of oil per hour. As each boiler had 
two burners, the consumption would thus be increased 
from 460 Ib. per hour to 750 lb. per hour. In some 
respects, the accident was somewhat similar to those 
experienced in the Roya! Navy many years ago with 
the locomotive and through-tube boilers, when being 
worked under severe conditions. As the reports 
point out, when a tube plate is exposed to very fierce 
flaming there is a possibility of the steam bubbles not 
being able to get away fast enough to allow the water 
access to the plate, and it is probable that this was a 
contributory cause to the accident in the Swanley. The 
boilers had always to be forced when the ship’s winches 
were in use, and they were more or less inclined to 
prime. The examination of the combustion chamber 
top, however, did not disclose that the boiler had been 
short of water. 

Explosion of a Green's Economiser.—Report No. 3180 
deals with the explosion of a Green’s economiser, which 
oceurred on October 13, 1931, at the Gomersal Mills, 
Gomersal, Yorkshire. The explosion occurred at 


about 1-30 p.m., soon after the dinner hour, and it was 


to fatigue of the material. Report No. 3167 refers 
to the failure of a 4-in. cast-iron pipe, 45 years old, in a | 
heating range at the Albion Mill, Burnley, of Messrs. | 
Simpson and Baldwin, Limited, but the accident in this | 
case was attributed to water hammer. Water hammer 
action was also the cause of the failure of a cast-iron 
reducing piece in a range of steel steam pipes at the 


| works of the London India Rubber Works, Hackney 


Wick, London. 

Explosions of Steam- Heated Drying Cylinders.—Three 
Reports, Nos. 3165, 3176 and 3181, refer to failures of 
steam-heated drying cylinders of various designs. 
The first of the accidents occurred at the works of 
Messrs. British Celanese, Limited, Spondon, Derby. 


|The cylinder was of tinned copper, and was about 
| 22 in. in diameter, 5 ft. 8} in. long and 4 in. thick, 


fitted with cast-iron ends of dished form, soldered to 
the cylinder. It was used for sizing and drying yarn. 
Steam was supplied from a boiler working at 160 lb. 
pressure, through a reducing valve set at 35 lb., while 
there was a relief valve on the machine itself set at 
25 Ib. per square inch. There were 16 other machines 
of similar design in use in the same building. On 
August 28, 1931, one of the cast-iron ends of the 
machine which failed blew out and was broken into 
several pieces. The cause of the accident was the 
failure of the soldered joint, which was found to be 
imperfect. Subsequent to the accident, a reduced 
working pressure was adopted for all machines. The 
second report, No. 3176, deals with the failure of a 
cylinder, 12 ft. in diameter, 4 ft. 5} in. long, the circum- 
ferential plates being of copper and end plates of mild 
steel. The machine was installed at Stand Lane Mills, 
Radcliffe, Lancashire. The test pressure of the cylinder 
was 20 lb. per square inch, and the working pressure 
10 Ib. per square inch. The cylinder originally had 
several relief valves, but at the time of the accident 
these had all been removed. On November 26, 1931, 
while the cylinder was in use, the shell fractured across 
its full length, and the escaping steam caused such 
severe injuries to one of the staff that he subsequently 
died. The inquiry left no doubt that the explosion was 
due to over pressure. The accident to the drying 
cylinder at the works of Messrs. Blackwood Morton 
and Sons, Limited, Kilmarnock, dealt with in Report 
No. 3181, also led to the death of an attendant, and 





Each boiler originally had 191 plain tubes and 33/| unreliability of cast-iron steam pipes, and since the | Limited, 47, Broad-street, Glasgow, 8.E. 


stay tubes, but in April, 1931, 14 plain tubes in the accident the cast-iron pipes have been replaced by steel 
exploded were | pipes. 
The working pressure was| with in Report No. 3161. 
The boiler was well made, | at the Linden Mill, Castleton, Rochdale, of Messrs. | 


| are each 6 ft. long, the capacity at the usual chain speed 


In none of the three instances was the machine 
insured or subject to inspection by either Insurance 
Companies or Societies. 








CATALOGUES. 


Excavators.—A further catalogue of excavators, 
illustrating six sizes and giving particulars of the special 
gear for various operations, is to hand from Messrs. Ruston 
Bucyrus, Limited, Lincoln. 

Boiler-Feed Purifier—Messrs. Clensol, Limited, 75, 
Victoria-street, London, 8.W.1, have issued a pamphlet 
describing their boiler water purifiers and giving some 
practical information about the care of boilers. 

Alarm Switch for Pipes, 4&c.—Messrs. The Drayton 
Regulator & Instrument Company, Limited, West 
Drayton, Middlesex, have sent us a further leaf catalogue 
describing an alarm switch for attachment to the surface 
of pipes and vessels. 

Screwing Machines.—Messrs. Joshua Heap and Com- 
pany, Limited, Ashton-under-Lyne, have sent us a 
catalogue describing their automatic screwing machines 
and die heads with tangentially disposed chasers, designed 
for rapid and accurate work. 

Steel Sleepers.—A list of steel railway sleepers for main- 
line tracks is'to hand from Messrs. R. A. Skelton and 
Company, Steel and Engineering, Limited, Moorgate 
Station Chambers, London, E.C.2. Details, with draw- 
ings, are given of chairs and fastenings. 

Concrete Mixer.—Messrs. John Fowler and Company 
(Leeds), Limited, Leeds, have issued a folder giving 
particulars of their concrete mixer for an output of 
14 cub. yds. per hour. The illustrations and descriptive 
text are clear and in sufficient detail. 

Steel Shelving.—A catalogue of steel shelving racks, 
bins, boxes, cupboards, trucks, &c., is to hand from Messrs. 
Waddells (Stratford Steel Equipment), Limited, Hall- 
road, Stratford, London, E.15, showing a good range of 
storage equipment for warehouses, factories, &c. 

Case-Hardening.—We have received a pamphlet dealing 
with modern methods of case-hardening, and especially 
with the cyanide process, from Messrs. The Cassel Cyanide 
Company, Limited, Oldbury, near Birmingham. The 
information given is fully detailed and of a practical 
character. 

Conveyors—A description of their chain scraper 
conveyor is to hand from Messrs. Mavor and Coulson, 
The troughs 


about 45 tons per hour, and the drive by electric motor 
or compressed-air turbine. 

Rubber Products.—A catalogue of rubber products, 
including sheeting with oil, acid, and _ heat-resisting 
properties, rings, washers, valve facings, hose, workshop 
gloves, tiling, flooring and many office and domestic 
manufactures is, to hand from Messrs. Redfern’s Rubber 
Works, Limited, Hyde, Cheshire. 

Central Heating.—A system of oil firing for application 
to boilers for central heating and hot-water supply 
systems, with automatic regulation to the required 
time and temperature, is described in a pamphlet 
received from Messrs. Laidlaw, Drew and Company, 
Limited, Gilmour-street, Simon-square, Edinburgh. 

Electric Fittings.—Messrs. General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2, 
have issued a new catalogue of conduit fittings made of 
heavy pressed steel with lug grips, and in a full range of 
patterns. Illustrations of three new types of electric 
hand lamps for use in workshops, factories, and hospital 
wards have also come to hand. 

Tool Steels—A very wide range of tool steels is 
described in a special catalogue issued by Messrs. 
English Steel Corporation, Limited, Sheffield, with 
notes on the special qualities and working methods for 
each. The main headings comprise steels for high- 
speed cutting tools, hot-forging dies, and tools for which 
plain carbon steel is suitable in its various modified 
forms. Several steels in general demand are included 
under each heading, and special requirements for hot 
punches, shears, roll-turning, cold-drawing dies, twist 
drills, &c., are also met. 

Electrical Machinery.—We have received a number of 
new catalogues from Messrs. The English Electric Com- 
pany, Limited, Stafford, one of which deals with steam- 
turbo generators for outputs of 1,000 kw. to 3,000 kw., 
including extraction turbines. Another contains a list 
of firms which have installed the company’s motors for 
driving rolling mills and similar machines, and gives brief 
particulars of the driving and driven plant. A third 
describes control pillars for slip-ring induction motors of 
the non-reversing type. All these catalogues give full 
technical information with good descriptive text and 
illustrations. 

Planing Machines.—A catalogue of planing machines 
of the latest design is to hand from Messrs. The Butler 
Machine Tool Company, Limited, Halifax. These ma- 
chines are made in sizes to take work from 3 ft. to 8 ft. 
square in cross section and for any required length. One 
example illustrated takes work 5 ft. by 5 ft. by 12 ft., 
and has electric drive for feed and traverse, solenoid- 
actuated tool relief movement, 14 rates of feed, and a wide 
range of cutting speeds, with accelerated reverse. The 
controls are easy of access and include “ inching *’ move- 
ments. Cutting is simultaneous on both sides and top, 
and details of lubrication, &c., have been carefully 
The table drive is by spiral gear. 





designed. 
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ESTIMATION OF THE WEIGHT OF 
GEARED COMPOUND TURBINES 
FOR TWIN-SCREW DESTROYERS. 


By RicHarp GARDNER. 


Tue freedom of the designer, in working out a 
set of propelling machinery for destroyers of a given 
type, is so much restricted that when the power and 
the propeller revolutions have been specified, then, 
for a given system of stressing and scantling, an 
assigned leaving loss fraction, and a given value 
of the integral of the square of the blade speed, the 
only principal quantity remaining independent of 
anything else is the speed of revolution of the high 
pressure turbine. It will be found that increased 
speed of revolution of the H.P. turbine, within 
limits, leads to a reduced weight of machinery ; 
at the same time, it may involve difficulty in con- 
nection with an abnormally high surface speed at 
the journals of the H.P. pinion. It will be con- 
venient to take as independent variable the ratio 
(x) of the H.P. turbine revolutions (N,) to the L.P. 
turbine revolutions (N,). 

The weights of the H.P. and L.P. turbines are 
based on the respective integral values of the 
squares of the mean diameters of the blading, that 
is, on & M,? and = M,?, where M, and M, are the 
mean diameters in inches. These weights are 
shown charted in Fig. 1. 

The overall weight of a complete single-reduction 
gear unit including wheel, pinions, and case, in 
tons per inch of toothed face, is assumed to be a 
linear function of D,?, where Dy is the pitch circle 
diameter of the wheel. This is given in Fig. 2. 

In an earlier article in ENGINEERING*, the author 
gave the following equations :-— 

L N 
= 15 
D, H,* 
H, ’ 


“3 
15 
1 


(1) 


to 


H > \3 
1) 1 , (Xs) 
\N, / 


42 
Ny, Dy) = 11-85 (H, N,})?. (3) 
275, 
N, = — (4) 
Vv, 
Where 
Ny = revolutions per minute of propeller. 
H, = horse-power per shaft (or per set). 
H, = horse-power per H.P. turbine. 
D, = pitch circle diameter of H.P. pinion (inches). 
L = toothed face width of gear, less the necessary 


additional allowance for chamfering. 
The integral of the square of the blade speed is 

represented by the coefficient :— 

nm, M,N,? nz M,? N,? 

~ 109 Pe 
where n, is the number of H.P. moving rows used 
for driving at full power, and n, is the number of 
stages in the L.P. turbine. The first and second 
terms represent, respectively, the portions con- 
tributed by the H.P. and L.P. turbines. The 
value of this coefficient selected for the curves | 
which follow is 280 ; hence, referring to (2), we may 
put for the portion of the coefficient due to the 
H.P. turbine :— 


(5) 


- 280 
K, = > (6) 
aa 
and for the L.P. turbine 
K, = 280 — K, . (7) 


For a given steam rate, blade speed ratio, and 
a given minimum blade height ratio, the relation 
between the mean diameter and tbe revolutions 
of the H.P. turbine may be reduced to the form 

3 : 
M, = 14 o/ Be (8) 
~e 
Referring to (5), 
a, — Ki x10 
ad M;? N;* 


But from (8), 
, fe .\ 
M,?.N,? = (14 a/ He .N, 
N, 


(14 VAN?) 





= (14 9/H, Nj? 2)" 


= (14 °/275,000? . 22)? by (4) 





' 
| 
= 3-505 x 10% x xi 


* ENGINEERING, vol. cxxix, page 500 (1930). 





Therefore 
tig ce a (9) 
3-505 25 
Cruising rows are here assumed to be equal in 


number to the full-power rows, the total number of 
rows of H.P. reaction blading thus being 2 n,. 

Ahead impulse blading may be designed for use 
up to, say, one-eighth of full power, or, what is 
nearly the same thing, one-half of full-speed. 
The nozzle exit velocity being about 1,700 ft. per 
second, then, if the wheel carries three rows of 
blades and is not overspeeded at its maximum 
capacity, the blade speed is 

0-156 X 1,700 = 265 ft. per sec. 

But at full speed (when the impulse wheel is idle) 
the blade speed is 


M,’N, 
~ 220 
where M,’ = mean diameter (inches), therefore 
My’ Ny _ ox 
4 x 950 265, 
whence 
9 
Rh (10) 
N, 


The blade height ratio at the exhaust end of the 
L.P. turbine will 


Fig.1. 
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3. WEIGHT OF A SET OF TURBINES AND GEARING. 
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equal to the permissible maximum, that is, the 
blade height is proportional to M,. But, for a 
given leaving loss fraction, the blade height is also 
proportional to a . Therefore 
‘ M,? « Hy, 

and we obtain a relation 
VH, 
oe 

Here M, is not the mean diameter of the exhaust 
end, but is the equivalent mean diameter to be 
used in (5), is in fact, the root mean square of the 
mean diameters of the L.P. turbine. 

Again referring to (5) 
K, x 10° 
M,N," 


M, (11) 





Ne * 


Now, from (4) and (11) 
7 H, 275,000* 
M,? N,? = 9° H, ~ = 8-403 x 10%, 
Therefore 
Ky 


~ 8-403 _ 


Ns 


have a constant value about | 


The L.P. turbines under consideration are of the 
two-flow type, so that the number of moving rows 
of reaction blades is 2 n,. 

In regard to the astern turbine incorporated 
with the L.P. turbine there is some latitude, as the 
full amount of steam is available for the production 
of not more than half the ahead power. It will be 
sufficient for the present to reckon on the 
basis of three rows of impulse blading of the same 
equivalent mean diameter (M,) as the ahead 
blading. 

An approximate relation between the propeller 
revolutions and the shaft horse-power may be 
obtained as follows :— 

We have, approximately 

i 
where D is propeller diameter. 

If the propellers run at a given maximum tip 


speed, then 
N, D = constant . (14) 


Eliminating D between (13) and (14), we find 
No Vi, = constant 


The value selected for this constant may be 
67,000, so that 


(18) 


= constant 





_ 67,000 
VH, 
N, being thus assigned for any given H,, D, 

| is found from (3), and D, from the relation 

N, D, = Ny Dy 
The dimension L is calculated from (1), and 
adding 2 in. for tooth chamfering, the total toothed 

| face in a set of gearing is L + 2. 

The principal dimensions of the turbines and 

'gearing may now be calculated for any 2 ratio. 

| Fig. 3 shows the weight of a set over a range of 

|H.P. turbine revolutions from equality to twice 
the L.P. turbine revolutions. It appears that the 
|rate of weight reduction diminishes with increase 
of H.P. turbine revolutions; in fact, if continued 
to the right, the curves would reach mathematical 
| minima. This condition is, however, probably 
| beyond the scope of practical consideration, on 

‘account of the difficulty there would be in the 

design of the H.P. journals. 





No (15) 





|THE WORKS OF MESSRS. C, A. 
PARSONS AND COMPANY, LIMITED. 


(Continued from page 147.) 


| A PARTICULARLY interesting and important branch 
| of the activities at the Heaton works is the produc- 
|tion of turbine blading, which is carried out in a 
separate shop measuring 277 ft. 6 in. long and 120 ft, 
wide, divided into three bays of equal width. The 
shop, which is shown in the plan, Fig. 1, on page 143 
ante, was constructed in 1912, and formerly con- 
| sisted of two bays only, the third bay then accom- 
|modating the foundry. The removal of the latter 
| to the Walker Gate Works, as previously mentioned, 
| has enabled the blade shops to be extended to meet 
| increasing requirements. Two views of the blade 
shop are reproduced in Figs. 17 and 18, Plate 
IX, the former showing the rolling mills and 
furnaces, and the latter the machine shop. Two 
main types of blades, known respectively as seg- 
mental and integral root blades, are produced. 
Examples of the former are illustrated in Fig. 25, 
page 202, which serves to illustrate the wide ranges 
of sizes required. The group includes end-tightened, 
shrouded and radial-clearance segments, with blade 
heights ranging from } in. to 13 in. excluding the 
root. The materials used for these blades includes 
stainless iron, Monel metal, mild steel and brass, 
which is supplied in the form of flat strip and rolled 
to the required section, the larger sizes being hot- 
rolled and the smaller sizes cold-rolled. The rolling 
mills used for this purpose can be seen on the left in 
Fig. 17, and Fig. 27 on page 202, shows one of the 
cold-rolling mills in greater detail. The hot-rolling 
mills are each served by electric furnaces with 
automatic temperature control, and two of these 
mills are clearly shown in Fig. 19, Plate IX, in 
which a third furnace is partly visible in the back- 
| ground. Actually there are four of these furnaces, 
and as an example of their capacities we may 
mention that one rated at 45 kw. measures 9 ft. by 
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11 in. by 8 in. internally, and is capable of main- 
taining a temperature of 1,200 deg. C. For the 
annealing of the rolled blade material, six coke- 
fired furnaces, illustrated in Fig. 20, Plate LX, 
are installed, each furnace being provided with a 
pyrometer and the temperature being controlled by 
dampers. Brass packing sections and the sections 
required for labyrinth glands are produced by 
rolling in the initial stages and finally by drawing, 
and one of the draw-benches used for the latter 
purpose is illustrated in Fig. 21, Plate IX. The 
final dies are generally made in two parts, which are 
closed up by means of screws between the passes. 

Segmental-type blading is built up of alternate 
lengths of blade strip and packing section, the | 
latter being shaped to fit exactly the space between 
the back of one blade and the front of the next. 
The machine illustrated in Fig. 22, on Plate IX, 
is used for cutting packing sections to length, and 
works, as shown, on two bars at once. As each 
packing section is cut off, the bars are automatically 
moved up to a stop and clamped for the next cut. 
The two saws seen between the bars in Fig. 22 are 
used for square cuts, but two outer saws, only one 
of which is visible in the figure, can be set in any 
position for producing packing sections with one 
end cut at an angle. The headstock traverses from 
side to side, and in this way the bar is first cut off 
square by one of the central saws. Continuing its 
travel, the headstock brings the outer saw to the 
bar, which may be cut either square or at an angle, 
according to the setting of this saw. On the return 
stroke of the headstock the bar is again cut by the 
centre saw, the bar being automatically moved up 
between each cut, as already mentioned. The 
whole of the movements are electrically controlled 
by means of contactors, which provide for a quick 
traverse to bring the saws up to the work and a 
slow feed for the cut. The rate of production, | 
in the case of mild-steel bars measuring 1} in. by 
24 in., is 180 pieces per hour. 

The blades are cut to length on a type of punching | 
machine, a tenon being formed at one end when | 
shrouding is to be fitted. The requisite number of 
blades and packing sections are then assembled in | 
a jig, and the shrouding strips, vhich are usually of | 
Monel metal, with holes punched to fit the tenons, | 
are placed in position, the tenons being riveted 
over by hand. Without removing the group from the 
jig, the blades and packing sections are electrically 
welded along the bottom edge, after which the 
shrouding is brazed on and the group is removed 
from the jig and pot-brazed by dipping the root 
portion only into molten spelter for about two 
minutes. Any distortion is removed, after cooling, 
by pressing the blade group between flat surfaces 
under a screw press. The ends and bottom sur- 
faces of the root portion are then finished by mill- 
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EXAMPLES OF SEGMENTAL BLADING. 
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FORMATION OF INTEGRAL-Root BLADEs. 





on 
27. 


Fie. 
ing, and the side faces are serrated for holding them 
in place in the turbine cylinder or spindle, in accord- 
ance with Messrs. Parsons’ well-known system. 
In this, the sides of the groove in which the blades 
are fitted are serrated, that the blade group 
when inserted in the groove fits on one side, leav- 
ing a space on the other side, which is filled by 
a series of short lengths of metal strip serrated on 
both sides and driven in circumferentially. In this 
way the blades are held with absolute security, 
but they can, nevertheless, be easily removed if it 
should be necessary to reblade the turbine at any 
time, by withdrawing the serrated strip. 

Figs. 23 and 24, on Plate LX, show one of the 
machines for serrating the side faces of the roots of 
groups of segmental-type blading, two such groups 
being seen in Fig. 23. As will clear from the 
illustrations, the blade segment is clamped on to a 
table which turns about an adjustable pivot bolt 
which can be set for any radius up to 6 ft. The work 
traversed under the cutter by means of hand- 
operated screw gearing, the arrangement of which 
will be clear from Fig. 23, and the height of the 
cutter can be adjusted by means of the handwheel 
on the top of the cutter head. The cutter spindle 
is driven by chain from a motor located in the base 


sO 


be 
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CoLp-Rotutrne Mitt FoR BLapE MATERIAL. 


of the machine. The blade segments are then 
pickled and cleaned, these operations being carried 
out in the part of the shop illustrated in Fig. 18. 

Blades built up in segments without shrouding are 
used for the low-pressure parts of turbines. Examples 
of these radial-clearance type blades are illustrated 
in Fig. 25, on this page. They are built up in a 
similar way to that described above with alternate 
blades and packing sections, but the outer ends of the 
blades are held in a comb while being assembled 
in the jig, to ensure accurate spacing. The necessary 
holes for the lacing wires or strips are drilled in 
the blades after the latter are cut to length, the 
wires being brazed in by hand after the roots have 
been pot-brazed. The tips of radial-clearance 
blades are thinned, as shown in Fig. 25, so as to 
form a knife edge which will easily wear away in 
the event of a contact occurring, the tipping, as it 
is called, being done by a milling operation before 
the blades are assembled in the jig. In another 
type of blade, used for the low-pressure parts of 
cylinders, the root, which is similar in form to the 
packing sections above referred to, is welded on to 
each blade separately. 

The form of blade employed for the more highly 


stressed blading at the low-pressure ends of 
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Fie. 31. Inreerat-Root BLapE with Erosion 
SHIELD. 


high-speed rotors is known as the integral-root type, 
from the fact that the blade and its root are formed 
from one piece. These blades are rolled from a 
rectangular billet of mild steel, and the successive 
stages in the production of two different sizes are 
illustrated in Fig. 26, on page 202. In the case of 
the larger blade, the length of the billet shown on 
the right of the figure is 7 in., and the actual length 
of the fully-rolled blade shown on the left is 23 in., 
including the root. The corresponding dimensions 
of the smaller blade shown are 3 in., and 6} in. As 
will be clear from the illustration referred to, the 
billet is roughly of rectangular form with parts of 
the sides milled away. The billet is heated to about 
1,000 deg. C. in one of the electric furnaces, above 
referred to, and passed between a pair of specially- 
designed rolls of which parts of the peripheries are 
recessed to fit the root portion of the billet without 
altering its shape. The remaining portions of the 
rolls are convex and concave, respectively, to form 
the blade portion, which is done in three or four 
| Passes with intermediate reheating. Fig. 28, on this 
| page, shows the rolling mill and electric furnace 
jused for the production of integral-root blading. 
| The same mill and furnace are visible on the right in 
| Fig. 19, the other mill and furnace seen in the centre 
and to the left of this illustration being used for the 
|hot rolling of blade material which need not be 
| referred to in detail. 

The rolled blanks of integral-root blades are cut 
off to length, the roots are milled and serrated, and 
the blades are ground and polished. Fig. 29, 
|annexed, shows a three-spindle milling machine 
| specially designed for milling the roots of integral- 
root blades, by Messrs. John Holroyd and Company, 

| Limited, of Milnrow. The blades are clamped in 
| jigs on the saddle, the bottom ends being milled 
| by a cutter on the horizontal spindle and the back 
Fie. 30. Serratinc MACHINE For INTEGRAL-Root BLADEs. jand front faces being milled simultaneously by 


Fie. 29. Mitirse Macutne ror Finisuine Roots or InreGraL-Root BiapgEs. 
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It will be noticed that two jigs are provided, one | 
being emptied and re-loaded while the work in the | 
other is being machined. The cutting feed is 4 in, | 
per minute, and the time taken for both jigs to pass | 
the cutters is 15 min. A quick speed of about | 
11 ft. per minute is, however, provided for the 
return stroke, and for bringing the jigs up to the 
cutters. We may also mention that backing off 
is necessary to obtain truly radial faces on the blade | 
roots, and for this reason the top vertical spindle | 
can be swivelled. The blade roots can thus be| 
backed off at the same time. The machine is 
driven by a 7} h.p. motor and a separate motor, of 
2 h.p. is used for the feed. 

The two end faces of the root are milled by two 
cutters spaced apart on a horizontal milling machine, 
and the side faces are then serrated on the machine 
shown in Fig. 30, on page 203, which, like several 
other of the special tools in the works, is of Messrs. 
Parsons’ own design and construction. In this 
machine, the blade is clamped in a jig at the correct 
angle and then fed under the cutter by a hand- 
operated screw. When one face has been serrated 
in this way, a hand lever on the left is pulled up 
into the vertical position shown in the illustration. 
The whole of the headstock is carried on trunnions, 
and the operation of the lever lowers the headstock 
by means of rack and pinion gearing so that the 
cutter can operate on the under side of the blade root ; 
the headstock is shown in this position in Fig. 30. 
This arrangement ensures that the serrations on 
each side of the blade root are in the correct relative 
positions, and also that they are formed to the 
same radius. The machine is electrically operated, 
the cutter being driven by a Renold chain at 
280 r.p.m. 

A comparatively recent improvement in turbine 
blading is the fitting of erosion shields to the last 
row, and an integral-root type blade so fitted is 
illustrated in Fig. 31, on page 203. Erosion, due 
to the impact of water particles, is found to occur 
only near the leading edge of the blades in the last 
moving row at the exhaust end of the turbine, and 
to prevent this, a special shield of erosion-resisting 
material is brazed on to each of the blades before 
fitting them in place. By this means the life 
of the blade is prolonged indefinitely. Should 
erosion ultimately occur on the shields themselves 
they can be removed and new ones substituted 
without removing the blades from the rotor. The 
experience of Messrs. C. A. Parsons and Company, 
Limited, with this system of blade protection has 
been so satisfactory that shields are now fitted as a 
matter of course to the final blade rows of all new 
machines. 


(To be continued.) 


Suterine, ENGINEERING AND MACHINERY EXHIBITION, 
1933.—-Mesars. F. W. Bridges and Sons, Limited, Grand 
Buildings, Trafalgar-equare, London, W.C.2, are again 
organising a Shipping, Engineering and Machinery 
Exhibition, which will be held at Olympia, London, from 
September 10 to 26, 1933, under the patronage of the 
British Engineers’ Association, the Society of Motor 
Manufacturers and Traders, and the British Marine 
Oil Engine Manufacturers’ Association. The president 
is the Right Hon. Lord Wester Wemyss, and the chair- 
man of the Honorary Committee of Experts, Dr. H. 8. 
Hele-Shaw. Suggestions for the improvement and 
development of the exhibition will be welcomed, and 
should be sent to Mr. F. W. Bridges at the above address. 


Tue Proresstonar Ciasses Arp Covuncr..—The 
policy of the Professional Classes Aid Council, which 
exists for the relief of distress among the professional and 
other highly-educated classes, is to avoid mere “ doles.” 
Immediate pecuniary help is given when needed, but the 
endeavour is to set professional men and women on their 
feet and see them through their difficulties. A great 
portion of the Council's task bas been to bridge over 
temporary difficulties while helping people to find per- 
manent work. Financial assistence is most frequently 
given in the form of help with the education and the 
training of young people, or with the expenses of illness 
or convalescence. The Council is composed of repre- 
sentatives from nearly all the great neivasionnt bodies, 
and works in close touch with their benevolent funds and | 
institutions. The eleventh annual report of the Council, | 
which covers the year ending April 30, 1932, shows 
that the sum of 8,391/. was received during the year in 
the form of subscriptions and donations, and that the 
total income of the Council was 12,392/. The total | 
amount expended on relief, during the year under review, 
was 8,426. The president of the Council is Lord Sankey, | 
the chairman, Major Sir Maurice A. Cameron, and the 
honorary secretary Mise Geikie Cobb. The 
at 251, Brompton-road, London, 8.W.3. 
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passing between two cutters on vertical spindles.; SMALL CENTRIFUGAL FANS AND 
THEIR APPLICATION TO SUCTION 


CLEANERS, 
By N. F. T. Saunpers, B.Sc., A.M.I.E.E. 


In view of the increasing demand for suction 
cleaners, not only for domestic use, but also for 
industrial purposes, it is felt that a discussion of the 
mechanical design of this type of machine, will be 
of considerable interest. Such cleaners comprise 
a centrifugal fan, driven either by an electric motor, 
or in some cases, from the “road ” wheels, and a 
device for filtering out the dust. On some models 
a revolving brush or beater, or both, is incorporated, 
which loosens particles of dust, and throws them into 


| the air stream. The brush is particularly useful 


in picking up such things as dogs’ hairs, or pieces 
of fluff, which are found to adhere very closely to 
the pile of carpets, and often cannot be moved by 
suction only. The electric motor which is used, 
is invariably of the universal type; and in order 
to reduce its size to a minimum, and to obtain the 
universal feature, it is usually run at a speed of 
7,000 to 12,000 r.p.m. This speed also enables 
a high efficiency impeller to be designed; and 
although a lower speed results in more silent running, 
it entails a larger motor and impeller ; and if much 
below 7,000 r.p.m., reduces the possible head of 
suction considerably. Consequently, in a low 
speed silent running machine, a revolving brush is 


essential ; but if price is of primary importance, a | 


high speed and head should be maintained, and the 
revolving brush omitted. 

It is not proposed to discuss the design of the 
motor in this article, but to confine attention to 
the mechanical design of the remainder of the 
machine. Again, since the arrangement of the 
pick-up nozzle, the dust-collecting bag and other 
details may take a variety of forms; and since in 
considering a new design, manufacturers tend to 
adhere to an arrangement already familiar to their 
customers, only the general rules influencing these 
factors will be given. The problem then resolves 
itself into the design of a centrifugal fan having the 
highest possible efficiency, subject to the limitations 
imposed by the particular purpose it is to serve, 
and the necessity for keeping within reasonable 
dimensions. 

To obtain a maximum efficiency, a centrifugal 
fan should have a diffuser, a volute, and a chimney, 
in addition to correctly shaped vanes and inlet 
orifice. When the fan is to be used as a suction 
cleaner, it is practically impossible to satisfy all 
these conditions. A balance must, therefore, be 
struck between the difficulty of providing these 
items, and the advantages they yield. Having 
decided this point, the designer should realise that 
careful calculation is essential, and since it is now 
possible to obtain very accurate die castings, the 
results obtained in practice can be expected to agree 
very closely with calculated values, even though 
the machine is of such a small size as to encourage 


the belief that accurate design is not worth while. | 
Whatever arrangement is decided on, it is always | 


possible to commence with a correctly shaped inlet 


orifice, and correctly shaped blades. In this connec- 
tion, it must be noted that the blade shape is 


dependent, not only on the quantity of air to be | Where F,, F, and F, are friction constants. 


moved, the suction required, and the speed of the 
impeller; but also upon whether any, or all of 


provided. It should be possible to provide either a 
diffuser or a volute within what would be considered 


the three items diffuser, volute and chimney, «ot no 


that it is travelling in the radial direction when it 
meets the blades. The shape of the impeller boss, 
which guides the air, is arranged to preserve a 
constant area from the orifice to the blade tips. 
If the blades are curved in one plane only, and the 
| nozzle is not arranged to guide the air into the radial 
| direction, eddies are caused which result in loss of 
| efficiency and in noise. The blades may conveniently 
| be cast on to one side of the impeller casing, and while 
| it is easier, and slightly cheaper, to make the other 
side stationary, losses are avoided if it is made to 
rotate. The two walls of the impeller should 
| converge in order to preserve a constant section 
through the impeller; or if parallel sides are pro- 
vided, allowance for a drop in velocity in passing 
through the impeller must be made. 
Figs. 1 and 2 show a section through a fan having 
a radial inlet impeller, a diffuser, and a volute. The 
diffuser forms an integral part of the impeller casing, 
and rotates with it. It will be seen that this is a 
more efficient arrangement than if the diffuser were 
stationary, since in this case, any error in alignment 
would cause losses at the entrance to the diffuser 
A, whereas with the revolving diffuser a clearance 
may be provided at B which has a negligible influence 
on the performance. The volute shown has a 
circular section, but this is not-essential so long as 
the area is made to vary as the angular distance 
from zero to the maximum. 
Theoretical Considerations.—The first case to be 
| discussed is that of the radial inlet fan having a 








| diffuser and a volute as shown in Figs. land2. The 
| vector diagrams for (a) the blade inlet, (b) the blade 
| outlet and (c) the diffuser outlet are shown in Fig. 3. 
The following symbols are used :— 


(a) r, = radius of inlet tips of blades. 
v, = peripheral speed of inlet tips. 
#, = air velocity at inlet in the radial direction. 
My = velocity of air relative to blade. 
8 = vane inlet angle. 
(6) rz = radius of outlet tips of blades. 
v, = peripheral speed of outlet tips. 
@, = air velocity at outlet in the radial direction. 
Mg = velocity of air relative to blade at outlet. 
2, = absolute leaving velocity of air. 
Yq = velocity of whirl. 
¢ = theoretical blade outlet angle. 
(c) rs = external radius of diffuser. 
v, = tangential component of air leaving diffuser. 
w, = velocity of air leaving diffuser in the radial 


direction. 
velocity of air leaving diffuser, relative to 

diffuser. 

The velocity in the volute is denoted by z, 

The useful suction head available at the orifice 
is given by the equation :— 

vV 
rs Ye Ys (1) 


In the case under consideration the losses com- 
prise: (1) Shock loss at entry to the impeller. 
(2) Losses in friction and bends passing through the 
impeller. (3) Friction loss in the diffuser. (4) Shock 
loss at entry to the volute. (5) Loss due to friction 
and bends in the volute. (6) Leaving loss due to 
kinetic energy in air leaving the volute. This is 
neglecting losses in the inlet orifice. 

Therefore if H is the suction head required, 


I 


— (losses of head) 





me an 28% — % — 2.08% OP Fiz? Fes? 
gy 29 29 29 

ws* + (vs — 2%) _ (1+ Fs) 2," 9 

es ory “) 


If the blade angle at inlet is chosen so that there is 
shock loss, then 


"1 = cot 0 
@, 








|manufacture the radial inlet type is preferable. | 





and the term 
(v, — w, cot 6? 


29 


usual dimensions. The provision of both would 

result in a machine of rather unusual appearance, 

but in view of the gain in efficiency obtainable, the | disappears. 

design of such a machine is considered in this article. In the case of a parallel sided diffuser, 

A chimney of sufficient length to influence the effi- | Us Ts = Yq T, and Wy Ty = Wy Ty. 

ciency to an appreciable extent is impossible, but | To obtain maximum advantage from the use of a 

should a case arise in which a chimney can be used, diffuser, its outside diameter should be twice that 

the equations given may be extended accordingly. | of the impeller. To obtain smaller dimensions how- 
The Impeller.—The impeller may be of the axial | ever, it is proposed to take 

inlet, or radial inlet type, but in order to simplify ry = 1-5 ry, 

So that 


In the case of the axial inlet type, it is necessary ; ro pea - 

to curve the blades in two planes, whereas in the | Tt weet Se. 

other case curvature in one plane only is required.| Therefore the term 

In the case of the radial inlet type it is necessary | Fyn? Fs (e,2 + w,8) = F8 (* ry 2+ w,%). 
to arrange the orifice to guide the air stream so | 29 se." . 29\3 sill 
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It can be shown that* if there is no chimney, then 
to obtain maximum gain in pressure head the 
velocity in the volute should be 


. 7 29 
~ 0- 





( 0-434 cot $ + 4/0422 cot, + 1418 
. (8) 


) 


| v/ 


us | Since the head generated by the fan is given by 
therefore 9° 
a ; - ; x Ye | the efficiency is given by 
gH 
The equation (2) therefore becomes : = 0% . (6) 


H = “a(%s — Hacot $) _ Fy ws? cosec® $ It has been shown that the inlet angle ¢ is fixed 





g 29 by the “no shock” condition. In order to deter- 
ot U +F) v3" mine the outlet angle ¢, a curve of 7 against ¢ 
_F, 4 Ce Se 4 7 (3) should be plotted, by substituting values of ¢ 
2g 9 ‘Mrs 29 29 in equation (5). 
This may be reduced to a quadratic in v, of the To facilitate this work it should be noted that 
form. since 
A v,? — w, B v, cot ¢ — w,? (c + D cot* ¢). gH .- = 
A value of 0-10 for the friction constants F,, F,, Ye Us PPA Sy se SS Te 


and F, has been arrived at from tests on a number | then 





(a) 











friction and bends in passing through the volute. 
(5) Leaving loss due to kinetic energy of the air 
leaving the volute. 

Here again, by making v, = », cot @ the first 
item may be obviated. The equation (2) then 
becomes :— 


TE on SRD in 
g 


F, 2) _ 
29 
a,* 
— (1+ F;) 35 . (8) 
Substituting the values F,= F,=0-1 and 
@, = 0-3 /gH, this equation becomes :— 
1-475 v,? — 0-285 v, J/g H cot ¢ — 2-1gH 
— 0-056 cot? ¢ 
the solution of which is 


wq* + (ys — 2) 
29 


v 
Tait 3 0-34 0-285 cot ¢ + V 12-4 + 0-418 cot® ¢ ) 
Plotting values of » against ¢ the curve B, Fig. 4 
is obtained. The most suitable value of ¢ is then 
obtainable and the improvement in 

efficiency which results from the use 

of both diffuser and volute is clearly 





seen. 

Practical Considerations.—A num- 
ber of practical considerations which 
are found, by experience, to influ- 
ence the design, will now be men- 
tioned. In order to obtain the full 
suction head at the actual working 








orifice, the area must be kept 
constant. The shape of the work- 
ing orifice, will, of course, depend, 





to a certain extent on the general 
shape of machine which the designer 
wishes to obtain, but is, in general, 
rectangular. The area of this rec- 
tangle then, should be equal to the 





(Cc) 


area of the inlet orifice O, Fig. 1. 
Where the bag or other device for 
extracting the dust is placed on the 
outlet side of the fan, the inlet 
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of machines, all being constructed from aluminium | Ti l 
. ° r , , | vg > 
die castings. The castings were not polished, | ee - (7) 
but used as they came from the die. 7oH 0-3 cot d 
a 


It is convenient to take w, as some value of ,/g H | 
and the value chosen will, of course, influence the . p , 
size of the inlet orifice, and therefore the diameter | it is seen that 7 is a maximum when ¢ is between 


Fig. 4 shows a curve (A) of n against ¢, from which 





nozzle should be carefully shaped 
from the working rectangular nozzle 
to the inlet orifice in order to 
preserve a constant area. In some 
cases, more particularly in the smaller machines it is 
undesirable to allow the dust to pass through the 
impeller, since large particles may cause clogging 
or damage. To avoid this, the dust extractor 
should be placed in front of the impeller. It is 
then necessary to fit an expanding cone to allow 
the incoming air to expand into the bag, and a similar 
contracting cone to lead it again into the impeller 
orifice. 

§#A certain amount of the head is, of course, 
absorbed in sucking, or blowing the air through 
the cloth or other material. The curves, Fig. 5, 
show (A) the head required per cubic foot per minute 
per square inch of bag surface for a porous paper 
bag; (B) the same for a cloth bag; and (C) for a 
material described as ‘cellulose fabric.” The 
cloth bag is more common at the moment but a 
paper bag is becoming popular since when a quantity 
of dust has accumulated in it, it is taken off and 
destroyed, and this is a less objectionable operation 
than shaking the dust out of a cloth bag and refixing 
the bag to the machine. 

It should be borne in mind that any leakage 
between the working orifice and the impeller will 
result in loss of head. Head will also be lost in any 
tubing, &c., which is used to increase the distance 
between the working nozzle and the impeller. 
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of the impeller. A figure which has been found to | 15 deg. and 30 deg. Such a small angle, however 
give good results is #, = 0-3 ,/gH, but other values is not necessarily advisable, since a small increase | 
may be substituted in equation (2) if required. The | ¢, whilst not reducing the efficiency very con- | 
value of ¢ which gives a maximum efficiency when | siderably will reduce v», that is the speed of revolu- 
#,;= 03 /gH. will not remain unchanged if another tion of the impeller. The final choice of ¢ is bound 
value for w, is chosen, nor is the valuef0-3 ./gH | ep with Che apeed ent sti — ermqudicrtadl ye 
necessarily the value which gives maximum effi- | posed to uss, together with the power sequised to 
ciency. | whee it 1 a to fit either a volute, or a 
a 7 epi id eal ere it is pro volute, 
eh ee ie re 2 Fo Se 2:8 atieen, Seat not both, it will be found that the 
oF / 7 H in equation (3) we have :— | efficiency is about the same in either case, but for 
1-723 v2 — 0-0434 v, ./g H cot ¢ — 2-053g H | practical reasons it is more desirable to omit the 
— 0-34 cot? gH = 0. (4) (age With a volute — en + at ao 
: ae Oey (1) Shock loss at entry to the impeller. (2) Losses in 
a OP mf ere _ | friction and bends passing through the impeller. 
(3) Shock loss at entry to the volute. (4) Loss in 





* Innes, The Fan, page 21. 


Consequently, joints which cannot be made air- 
tight and long lengths of tubing should be avoided 
as far as possible. In the case of a small cleaner, 
this can best be achieved by making it portable. 
On larger cleaners where this is not possible, the 
fan must be designed to give a greater head to 
compensate for losses of this description. 

The loss of head due to friction in a long tube 
varies slightly with the material, but as a general 
guide it may be taken that in a flexible rubber tube 


the loss will be, when straight, 0-05 to 0-07 x ty 


per foot length, where v is the velocity in the tube. 
When coiled up, the loss is approximately doubled, 


so that a value of 0-1 i is a figure which represents 
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average conditions. In practice, it is found that | 


the suction head increases as the orifice is blocked. 
The calculation of this increase is extremely involved, 
and it is therefore more satisfactory to design the 
fan to give the required head at full orifice, and then 
to find the curve of suction head against orifice 
area on test. 

In the case of a large non-portable cleaner, having 
a flexible tube to carry small attachments it is 
possible to maintain the suction at the end of the 
tube by choosing a reduced volume figure which 
will give a head sufficient to compensate for the 
drop in the tube, and to proportion the area of the 
tube and portable working nozzle, accordingly. By 
this means, it is possible to obtain a satisfactory 
suction when using a tube, without designing the 


fan to give an excessive suction when working | 


without the tube. In domestic types, a brush or 
fibre comb should be fitted to the working nozzle 
which loosens the dust, and prevents the aluminium 
coming into contact with the carpets, &c., which 
are to be cleaned. It is found that in cases where 
a revolving brush is not used, the head at full orifice 
should be about 4 to 4} in. water gauge. Where a 
revolving brush is fitted this may be reduced to as 
low a figure as 2in. The head H then (equation 2), 
should be this figure plus the head required to force 
the air through the dust extractor. 

A Representative Example.—In order to illustrate 
the use of the formule arrived at in this article, it is 
now proposed to work out a design forasmall domestic 
suction cleaner. The type chosen is one running at a 
fairly high speed having a volute and a diffuser, no 


revolving brush, and a cloth bag for dust extraction. | 


The capacity is taken as 40 cub. ft. per minute, and 
allowing 2 in. head for the cloth bag, the head 
required will be 6 in. The area of the bag should, 
therefore, be 3 sq. ft. Choosing the value ¢ 

30 deg., v, = 1-355 ,/g H, and taking oc as the 


relative density of air under average conditions, 


then gH = 13,200. v, is therefore 156 ft. per second, 
and w, = 0-3,/gH = 34-5 ft. per second. If 
ro is the radius of the inlet orifice to the impeller 
». 0 144 
i" = -~ x 
60 34:5 X @ 
0-885, and therefore r, = 0-94 in. 


The diameter of the inlet orifice is therefore 1-88 
in., and the area 2-78 sq. in. 

Taking the inside diameter of the impeller as 
24 in. to allow for the curved inlet, and the outside 
diameter as 4 in., and allowing for 6 vanes 4-in. 
thick, the width of the impeller at inlet w, 5-478 

0-372-in., and at outlet, w, 0-232 in. 

Although the equations are based on the assump- 
tion that the sides of the diffuser are parallel, it is 
found in practice that they should diverge with 
about a taper of 4. If the outside diameter of the 
diffuser is 1} times the inside diameter, then 


wy = 0-232 + (§ X 14) = 0-388 in. 


Since v, = 156 ft. per second, the speed 

60 x 156 12 a 
7 = 8,900 r.p.m. The inlet blade 
2.97.2-0 


angle @ is given by cot @ = "1; therefore, cot 0 


Le | 
0-@25 0 78 
= : = 2-28; therefore @ 24 deg. 

Ws 34°5 t 
_ oie 
The velocity in the volute x, is given by 

l 1 2 l 

= * » “s ” - 3 Xx se 3 (t, @, cot @) 


= 32 ft. per sec. 
The area of the volute at outlet should therefore 
be 2-96 sq. in., and the diameter 1-94 in. 
The power required to drive the fan is 
40 
60 


6 
12 

So that taking the motor efficiency as 45 per cent. 
the input would be 70 watts. 

It is interesting to note that if ¢ is taken at some 
larger value, for instance 90 deg., the power required 
is increased and the speed decreased. Consequently, 
if it is proposed to use a standard motor capable of 
giving a greater output at a reduced speed, this may 
be taken advantage of to give a quieter machine. 
Taking ¢ = 90 deg., vy = 1:09 gH = 125, and 
w, = 34°5 as before. The speed then becomes 
7,150 r.p.m., and the power required 0-045 h.p. 


62-3 


= = 0-043 h.p. 
550 


0-88 


| 
' 
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Modern Milling of Sugar Cane. 
D.8e., M.1.Mech.E. London : 
[Price 50s. net. } 

Tue recent death of the author of this volume, who 

| spent almost the whole of his life in the cane sugar 

industry, brought to a close a most romantic career. 
| Dr. Maxwell made some outstanding contributions 
to the technical literature of the sugar industry, 
devised and developed several processes for the more 
|economic treatment of the sugar cane, particularly 
| the Maxwell shredder, and during his lifetime held 
several important posts connected with the industry. 
It is doubtful if more eloquent testimony to the 
value of Maxwell’s technical, commercial, and 
administrative capabilities could be afforded than 
the fact that he studied sugar production in all the 
leading sugar cane growing countries throughout the 
world, and at various times was director of the 

Hawaiian Sugar Planter’s Experimental Station, 

and director of the Bureau of Agricultural Experi- 

mental Stations, Queensland, and was appointed by 
the United States Department of Agriculture to 
make a special survey and study of the Phillipine 

Islands sugar industry. 

This volume gives an excellent account of milling 
engineering in the cane sugar industry, the recent 
developments which have taken place in the tech- 
nique of the milling of the sugar cane, together with 
a forceful plea based on a firm conviction that it is 
necessary to-day to reconsider the subject as a whole 
if economic efficiency is to be attained. The author 
gives an objective treatment of the best present 
sugar cane milling practice with regard to con- 
struction, installation, operation and control, the 
whole embodying the results of his experience 
during a long career. The procedure, and the 
plant of various sugar producing countries are 
freely criticised, and some important statements are 
made regarding the respective merits of particular 
appliances and processes. The author has chosen 
his examples very largely from Java and Hawaii, 


By Francis MAxwELt, 


| Norman Rodger. 


| 


lesser reference being made to milling practice as | 


conducted in Natal and Queensland. During recent 
years there has been a marked tendency in the 
direction of increasing the crushing, shredding and 
rolling capacity of sugar cane mills, in order to 
improve sugar extraction, and also to obtain a more 
closely-matted blanket of bagasse for arresting the 


clarification mud ; however, the application of high- | 


power presses in the industry has in come cases 
led to serious difficulties, much of the bagasse being | 
disintegrated and reduced to a fibrous powder, 
which is extremely difficult to eliminate from the 
final sugar product. Mechanical difficulties have 
also arisen in dealing with the gums, resins and | 
colloidal matter which are pressed out in amounts 
which are in direct proportion to the increased 
pressures applied, and when present in excessive 
quantities form impurities difficult to deal with 
during the subsequent clarification and refining 
processes. 

The volume is of peculiar interest at the present 
juncture, when the economic aspects of the sugar 
industry are attracting attention. The operations 
associated with sugar production, which is one of the 
greatest chemical industries of the world, both in 
size and in the value of the material produced, 
exhibit some interesting examples of a system of 
agriculture which although specialised to a marked 
degree, is probably unrivalled in the extent and 
complexity of its relations. One of the more serious 
economic losses in the sugar cane industry is the 
deterioration and consequent loss of sucrose in the 
crop due to ferment and enzyme activity, and the 
natural processes of cellular respiration between the 
time of harvesting and the extraction of the sugar. 
More rapid methods of transport and the shortening 
of the time elapsing between the harvesting and 
milling of the sugar cane are problems which present 
considerable difficulties in view of the prevailing 
economic conditions in the sugar industry. Java 
and the Hawaiian Islands hold premier positions 
in respect of sugar production, amounting to four 
tons of sugar per acre, which is highly significant 
since it is in these territories that the authorities 
have been pioneers in the application of scientific 
methods to the industry from the agricultural] 


| standpoint as well as that of milling engineering. 
| Although the general application of scientific 
principles has been introduced with more energy 
into beet sugar than to cane sugar manufacture, 
due to the former being developed in European 
countries, yet there is a wide difference in the 
yields of sugar obtained. Germany, to-day, which 
has the most highly-developed beet-producing 
industry in Europe is barely able to obtain a 
yield of two tons of sugar per acre. Nevertheless, 
the output of beet sugar must inevitably increase, 
as the beet plays a beneficial part in crop rotation 
and is important in national economy. While the 
importance of milling operations in the cane sugar 
industry is now readily admitted, however, it can 
hardly be said that there is general agreement about 
the scope, design, and arrangement of milling 
machinery and plant, in spite of the drastic changes 
which have taken place in sugar cane milling plant 
during the last 25 years, during which period much 
has been done in establishing control milling 
factories in place of the uneconomical single unit 
plantation mills. While intensive efforts have been 
made to apply the discoveries made in the natural 
and physical sciences, and the results of scientific 
researches of particular problems towards the 
| improvement in the quantity and quality of sugar, 
the fact that sugarcane milling is a business as well 
as a science has been neglected to some extent by 
those responsible for public policy in regard to the 
assistance of the sugar producing industry. 

The author of this volume has presented a 
| difficult subject in a readable form, and the general 
impression to be gained from a study of the volume 
is that the milling of sugar cane is passing through a 
stage of rapid development, and that there is a 
| wide field for future expansion and improvement. 
|The text is compact and well balanced, and will 
| strongly appeal to those who desire information on 
recent developments in cane sugar milling. No 
one requiring a summary of the industrial aspects 
| could wish for a more lucid author or a more favour- 
jable vehicle. The many intricate engineering 
| problems which confront the cane sugar industry 
| to-day are surveyed by the author, the whole 
| being permeated by a breadth of vision, imagination 
|and practical experience to an extent which few 
contemporaries would be capable of rivalling. This 
volume with its documental evidence and detail 
should take rank as the standard account of the 
recent developments in this branch of industrial 
| sclence. 





Ponti Italiani in Cemento Armato. By L. SANTARELLA 
and E. Mrozzr. (Two vols.) Milan: Ulrico Hoepli. 
[Price 90 lire.] 

PossrBLy no nation has shown a greater genius 

for the artistic and practical application of reinforced 

concrete than the Italian, and a considerable litera- 
ture on the subject has resulted in that language. 

Among such works, an important position must be 

assigned to Ponti Italiani in Cemento Armato, of 

which the first edition was reviewed in ENGINEERING, 
vol. cxxii, page 438 (1926). As its name indicates, 
the work is devoted to a consideration of reinforced- 
concrete bridges, and in the interval since the first 
edition appeared, marked developments have taken 
place in Italy in such structures. In their preface 
to the second edition, which was published recently, 
the authors state that this development has been 
so rapid as to demand entirely new treatment. It 
may be recalled that no attempt was made in the 
first edition to deal with the general principles of 
bridge design or construction, this aspect of the 

subject being covered in other bocks by Sig. Ing. L. 

Santarella and others, but that the three com- 

plete volumes were devoted to descriptions and 

illustrations of specific bridges. In these circum- 
stances, revision could only have taken the form 
of deleting descriptions of many bridges still existing 
to make room for corresponding descriptions of new 
designs, and as the original designs were all chosen 
for their intrinsic interest, it may be presumed that 
the authors were reluctant to adopt such a course. 
The alternative which they have adopted has been 
to devote the second edition entirely to new bridges, 
and it should therefore be regarded as supplementary 
to, rather than replacing, the first edition. The same 
procedure has been followed of devoting separate 
volumes to the descriptive matter and drawings, 
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the first volume of the second edition containing 
the former, and the second volume the latter. 

There is ample evidence in the descriptions given 
of a development of structural forms with a tendency 
towards lighter elements without the sacrifice of 
rigidity, and in effect, it is clear that characteristic 
types of bridges are being evolved in the modern 


material which are essentially diverse from massive | 
| THe author of this volume is a well-known investi- 


masonry work on the one hand, and skeleton steel 
structures on the other. This tendency is of course 
not confined to Italy, but has, perhaps, gone further 
in that country than in others. 
trated by such bridges as those over the Lao river 
and Torrente S. Bernardino ad Intra, described by 
the authors. Both of these bridges are of the 
bow strung girder type, but the same tendency is 
in evidence in such bridges as that over the Torrente 
Ondella, which is of the arched type, with unbraced 
spandrels. A feature of recent Italian work also 
clearly brought out by the examples chosen by the 
authors is the skill with which the various designs 


have been selected to harmonise with their sur- | 


As an example, the bridge over the 
This bridge, of 


roundings. 
Piave at Belluno may be cited. 


which details are given in the book, was described | 
|the complete absence of any visible performed 


in ENGINEERING, vol. cxxvi, page 303 (1928), and 
a glance at the illustrations accompanying that 
description will serve to show the care devoted to 
architectural treatment and to detailed ornamenta- 
tion. Such work might appear somewhat gauche 
in this country, but it harmonises well with tradi- 
tional Italian architecture, and is not out of place 
in the sunny atmosphere of the south. Other 
heavily-ornamented bridges described by the authors 
are the Vittoria bridge over the Adige at Verona, 
and the Druso bridge at Bolzano. The former was 


designed to be in keeping with the medieval build- | 


ings on the banks of the river, and the latter with 
the severe alpine scenery constituting the back- 
ground to the bridge. 

As in the first edition, the bridges illustrated are 
intended to be representative of all types, and 
many relatively small structures are therefore dealt 
with. Some of the bridges described on the Auto- 


It is well illus- | 
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shown, together with the centreing employed, and 
enlarged views of details of particular interest. 
The drawings are in general so clear that the book 


|should prove of interest even to those with little 


or no knowledge of the Italian language. 


Exuuis, D.Se., Ph.D. 


Sulphur Bacteria. By Davin 
[Price 21s. net. ] 


London: Longmans, Green and Co. 


gator in the field of bacteriological science, and 
has made an extensive study of that group of 
micro-organisms which are classed together and 
collectively termed the sulphur bacteria. Dr. 
Ellis has done great service in collecting together 
and critically examining a mass of widely-scattered 


| information on types of organisms which, hitherto, 


for the most part have been imperfectly studied. 
Certain types of sulphur bacteria such as those 
which give rise to stoppages in water conduits 


| require organic matter for their nutrition, but it 


has been established that other forms of sulphur 
bacteria exist which are wholly autotrophic, and 
as the name implies, these organisms are capable 
of existing and developing in a purely inorganic 
environment and thrive to the best advantage in 


organic matter. This is all the more remarkable 


in view of the fact that these organisms possess | 


no system such as that which enables green plant 
life to synthesise organic matter from carbon 


dioxide by the aid of energy derived from absorbed | 


sunlight. 

There is considerable geological evidence, that 
amongst the primitive forms of “life” that existed 
on this planet when conditions first permitted were 
micro-organisms of this type, although possibly 


in a more simplified form, and they played an} 


hydrogen into sulphate, the latter being readily 
assimilated and of vast importance in the economy 
of plant life. Among what might be termed the 
inconvenient activities of this micro-organism, is 
the production of organic matter in water conduits 
finally fouling the water supply, not only rendering 
it useless for human consumption, but at times 
useless even for industrial purposes. The activities 
of sulphur bacteria also enter very largely into the 
production of the objectionable odours which are 
associated with black mud on the foreshore. The 
author is to be complimented on having treated a 
very difficult subject in such a clear and convincing 
manner. The volume is replete with information 
of a most interesting character, is suitably illus- 
trated, well printed, and the text has been rendered 
homogeneous by linking up the botanical, bacterio- 
logical and biochemical aspects of the subject. 


Der Deutschen Versuchsanstalt fiir Luft- 
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Jahrbuch 1931. 
fahrt, E. V., Berlin-Adlershof. 
Witx. Horr. Munich and Berlin : 
[Price 62 marks.] 

Tue latest D.V.L. Year-book covers generally the 
testing, inspection and research activities of the 
German Experimental Institute for Aviation during 
1930-1931, but its 800 pages are mainly occupied 
with the work of the research departments, com- 
prising some 60 papers, of which about half are 
here published for the first time. For the conve- 
nience of readers interested in particular lines of 
aeronautical development, the reports of the different 
research divisions—Aerodynamics, Statics, Engines, 
Materials, Photography and Navigation, Wireless, 
and Full-scale Flight—are published separately at 
prices ranging from 4 marks to 18 marks. Perhaps 
the most striking feature of the investigations 
completed is the large amount of attention devoted 
to structures and materials, as compared with 
aerodynamics or flying problems. In many respects, 
too, the broad lines of inquiry contrast somewhat 
sharply with those followed elsewhere, and the 
novelty of the subjects studied is often as remarkable 
as their results are informative. 

A growing interest in seaplane work on the 
Continent is observable from papers dealing, on the 
one hand, with impact stresses in float structures, 
and on the other with the resistance of light alloys 
and galvanised coatings to corrosion by sea water 
and common salt solutions. The whole technique 
of corrosion testing has, in fact, been thoroughly 
reviewed and applied extensively to aircraft rigging 
and cable connections, and to the protective treat- 
ment of wood and metals. Corrosion, however, is 
but one of a wide range of the properties of aircraft 
materials which have been studied at the D.V.L. 
A good deal of the work relates, of course, to the 
strength and fatigue characteristics of aluminium 
alloys, to which a paper on the influence of the form 
of test specimens provides a valuable introduction. 
The shearing properties of thin corrugated sheets 
have also been examined analytically, and observed 
by small-scale tests for which Huggenberger extenso- 
meters were employed. In connection with power 
plant, an interesting review has been made of the 
known and desirable properties of the various 
components of spark-ignition aero-engines, whilst 
comparative trials of a range of fuels have yielded 
valuable data. Out of these general researches 
into aircraft materials have arisen certain indirect 





questions in connection with which may be noted 
two papers dealing with the jointing of structural 
members. One of these discusses the technique of 
steel-tube welding in aeroplane construction, and 


important part in the earth’s early development. | the other describes tests on bolted wooden members. 
Initially, sulphur bacteria were inorganic bodies | Another section of the Structures Division has 


consisting mainly of colloid complex, at the surface 
of which energy exchange took place with the 
formation of organic compounds. This type of 
bacteria with its slow but relatively efficient energy 
exchanges, was well equipped to withstand exceed- 


been engaged on analyses of the three dimensional 
frames utilised in body construction. The initial 
treatment of this subject as a problem in mathe- 
matical statics led to extended investigation of the 
torsional and flexural properties of structural 


strade between Milan and Laghi, Milan and Bergamo, | ingly difficult conditions and play an important réle | members, and eventually called for dynamic tests 


and Bergamo and Brescia, are of particular interest | 


to British engineers, as they have been designed for 
conditions very similar to those which have to be 
met by modern road bridges in this country. 


Thirty-one designs are illustrated in the course of | 
the work, and as in the earlier edition, each bridge | 
is illustrated by photographs and drawings, the | 


Successive stages of construction being frequently 





in the early history of the evolution of life as we | 
now know it. 

The present publication is an able contribution 
to the study of the subject, and an eloquent plea 
for a more detailed and comprehensive study to be 
undertaken of the physiological aspects of sulphur 
bacteria on biochemical lines. One of the activities | 
of sulphur bacteria is the oxidation of sulphuretted 





of wood and metal structures, in the course of 
which typical forms of static and dynamic fracture 
revealed important contrasting features which are 
illustrated in the report. 

The Engines Division has devoted much attention 
to the conditions governing the occurrence of 
dangerous torsional oscillations in in-line engines. 
A torsional oscillograph has been developed for 
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test work on this subject, and among associated 
problems investigated, that of engine knocking is 
noteworthy. Other interesting papers explore the 
possibilities of waste-gas jet-propulsion and of 
supercharging, trial results of an Argus—Roots 
supercharger being quoted. A system of artificial 
ventilation for engine testing has been developed 
by the aid of small-scale apparatus, and for the 
simulation of high-altitude flight conditions a 
low-temperature plant has been installed. The 
Aerodynamics Division has also carried out trials 
at speeds up to 175 km. per hour of a screw-propelled 
rail-car which is intended to be of service in full- 
size air-screw research. Other full-scale work 
includes tests of an Albatross machine fitted with 
Handley-Page control slots, and studies of wing 
contour and lateral stability. ‘Two notable develop- 
ments in aerial navigation are, first, an improved 
pattern of the “Behmlot” detonating height 
indicator, which increases the sensitivity of the 
apparatus and simplifies its operation for low flying ; 
and, secondly, a system of auto-direction finding 
by radio. Further wireless research concerns the 
influence of the sun’s position on wave propagation, 
and examines various devices for increasing the 
effective height of aircraft aerials. Finally, there 
are papers on the durability and sensitivity of 
photographic emulsions, on fire prevention, seat- 
springing, and a host of miscellaneous subjects 
which reflect by their diversity both the ramifica- 
tions of modern aeronautical inquiry and the 
enterprise and industry of the Institution. 


HEAVY-DUTY CIRCULAR COLD SAW. | 


Tue increasing use of solid forgings for large crank 
shafts in lieu of the built-up type, involves consider 
able machine work in the shaping of the webs. An} 
economical way of performing this machining is by 
the circular cold saw, an exemple of which we here 
describe and illustrate in Figs. | to 9, on this page and 
pages 207 and 209. The machine is made by Messrs. 

brider Heller, Nirtingen, Wirtemberg, the agents 
for which firm in Great Britain are Messrs. Leo. C. 
Steinle, Limited, 81, Marsham-street, London, W.1. 
The general view given in Fig. | shows the saw arranged 
for trimming a crankshaft forging. The saw disc is 
8 ft. 3 in. in diameter, and round bars up to 35} in. 
in diameter can be cut. The inner faces of crank 
webs can, of course, be cut up to the same depth, and 
widths up to 40 in. may be dealt with. The machine 
is, clearly, also suitable for handling heavy forgings 
or stock of large sizes, It is electrically driven, one | 
motor providing the spindle power, the saw feed and | 


transverse motion, while a smaller motor is used for 
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traversing the carriage 
to move the saw into a 
position for making a 
fresh cut without having 
to re-set the work. Both 
motors may be seen in 
Fig. 1. The former is 
mounted on top of the 
saddle carrying the saw. 
This saddle has a trans- 


verse movement on a 
slide formed on the 
main carriage. The 
latter is mounted on 
the carriage, to which 
are also attached the 
control gear and the 


operating platform. The 
carriage travels on slides 
on the bedplate. 

The view given in 
Fig. 2 shows only the 
saddle and carriage, but 
the bedplate is seen in 
Figs. 3 and 4. The work 
is mounted on a sepa- 
rate table in front of 
the bedplate, with blocks 
or rests to suit the par- 
ticular form being ma- 
chined. The main parts 











can be readily identified 
in the two last-men- 
tioned figures, but it 











may be noted that the 
structure immediately 
above the traversing 
motor in Fig. 4 is the feed gear-box. The spindle drive 
is transmitted from the motor by a broad belt, as 
shown in Fig. 3. This drive is provided with the 
tightening pulley, shown in some detail in Figs. 7 and 8, 
opposite. The pulley runs on ball bearings, and is 
mounted on the end of a swivelling lever, which keeps 
the pulley pressing against the belt by means of a helical 
quadrantal tension spring anchored to the casing in the 
manner shown in Fig. 7. The motor is of 40 h.p., and runs 
at a constant speed of 1,500 r.p.m. The driving shaft 
is connected to the driven pulley by the steel multiple- 
dise clutch e, Fig. 8. The driving member of the 
clutch is backed by a helical spring to avoid shock on 


(3337.4) 


| engagement, which is effected by pressing the driven 


member up against the discs. This pressure is applied 
by three small levers, the free ends of which engage 
with the right-hand surface of the double cone f. 
Movement of f to the right presses the levers outwards 
and compresses the disc, while, by moving it to the 
left the left-hand cone is entered into a fixed conical 
cup and a brakeing effect, proportional to the pres- 
sure exerted on the control lever, is given to the 
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driving shaft and, through the gear train, to the saw 
spindle. 

The first pinions of this gear train on the driving shaft 
are indicated at a in Fig. 8. There are four steps, 
made up of three on a sliding pinion and one driven 
by dogs on this pinion. These are of chrome nickel 
steel, and are engaged as required with corresponding 
pinions on the first motion shaft seen at the top of 
Fig. 5, from which the drive is transmitted through 
second, third and fourth shafts to the worm c driving 
the wormwheel 6, Fig. 6. This wheel is mounted on 
a fifth shaft with integrally-cut teeth which engage in 
similar teeth on the saw spindle at the top of Fig. 6. 
The net result of the change and reduction gears is to 
provide four speeds to the saw, ranging from 2-4 r.p.m. 
to 4-8 r.p.m., and giving four cutting speeds ranging 
from 50 lineal feet to 100 lineal feet per minute. The 
spindle is 11 in. in diameter, and is mounted in plain 
bronze bearings. It is finished with a flange to which 
the saw is clamped by three set screws and a hardened 
and ground steel ring. The torque is taken by six 
pins of chrome-nickel steel. The ball bearings seen 
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| Fig.6. 
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in Fig. 6 are for taking any end thrust arising from 
the worm gear. Any swarf clinging to the teeth is 
removed by the floating wheel, shown at d in Fig. 7, 
and given in more detail in Fig. 9. This is carried at 
the end of a swivelling lever, so that it adjusts itself 
tothe saw. Different diameters of saw can be provided 
for by alteration of the fulcrum of the lever in the slot 
seen in Fig. 1. 

The motion of the saddle, both as regards cutting 
feed and rapid traverse is derived from the driving 
shaft, in the first case directly, and in the second 
indirectly. Two trains of gears are employed to 
rotate splined shafts which transmit the motion to the 
feed change-gear box, from which the necessary 
motion is given to the saddle. These trains are seen 
in the lower part of Figs. 7 and 8. The right-hand 
train in Fig. 8 is the rapid-traverse gear, the first 






---" GRR *~? tp --— 4-7} fy ----- 

Wl 4 LLY 

It N Le: 
say j 
Y 


qn | 





x 





Yi UZ 


SILTELESAEETTETEEDDDL) 

















U 

4 

4 
te 











COLITIS 
- 
































4 
p 
a 4 j 
VLA ALLALIODEDED Zz faa 
Y 


rer 






































Z 


hand train has a loose pinion on this shaft which is in 
mesh with the small pinion on the first motion shaft 
seen in Fig. 5. The final pinions, of course, rotate the 
splined shafts in any position of the saddle. The feed 
change box does not call for detailed notice, but it may 
be noted that eight feed changes are provided, i 

from ¥ in. to 1{ in. per revolution of the saw. Rapid 
traverse in either direction is made at the rate of 
47} in. per minute. Adjustable stops are provided 
to determine the cessation of the feed movement and 
to withdraw the saw at the rapid rate automatically. 
It may be also noted that the feed box is provided 
with a safety device, which decreases the amount of 
feed or stops it entirely in case of overload. The 
latter is effected by the use of a worm free to move 
along the driving shaft and held in place by a spring. 
When the maximum predetermined cutting load is 








pinion being keyed to the driving shaft, while the left- 


reached, the resistance of the spring is overcome and 





the drive is disconnected, thus stopping the rotation 
of the worm and, in consequence, the feed movement 
also. The spring causes automatic restarting when the 
cut is again free. The movement of the saddle is 
effected by the rack and pinion gear seen in the lower 
left-hand corner of Fig. 7, and actuated from the feed 
x. 
The longitudinal traverse of the carriage is effected 
by the separate motor previously referred to. This 
is of 10 h.p., and moves the carriage at the rate of 
314 in. per minute. The actuating mechanism con- 
sists of worm gears and a pinion meshing with a rack 
on the bed. The carriage is locked in place whilst the 
saw is working. As will be seen from Fig. 1, the 
controls are grouped near the saw itself, the operator 
standing on the platform indicated by cross-hatching 
in Fig. 4. The electrical control gear is mounted on 
a panel, the motors being operated by push buttons. 
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The levers on the pedestal control the multiple-disc 
clutch on the driving shaft, and the transverse move- 
ments of the saddle, while levers on the gear casing 
operate the spindle speed changes. Two levers on the 
feed-box select the feed changes, while a small hand- 
wheel, also on the box, regulates the spring pressure 
of the safety gear. Lubrication is effected by oil 
bath for the larger gear wheels, and by a pump for the 
bearings. All the shafts run in either ball or roller 
bearings. The machine is surrounded by a water 
trough, as shown in Fig. 4, from which the cooling 
water for the cutting edge of the saw is drawn by an 
electrically-driven pump. The machine, as a whole, 
is very rigidly constructed. It weighs, without the 
bedplate and motors, about 22 tons. 


LETTER TO THE EDITOR. 


THE THERMAL BALANCE OF AIR 
PREHEATERS. 


To tas Eprror or ENGINeerine. 


Sir,— Professor Travers’ article on this subject in 
your issue of August 5 is of great interest, and deserves 
credit for the careful experimental work described and 
analysed. There is a fundamental factor, however, 
regarding which more information is desirable, viz., 
the weight ratio of air to gas. It is stated that this 
ratio is “‘ very close to 12/13.” This ratio is usually 
determined by calculations based upon the chemical 
analyses of the fuel and of the chimney gases. Such 
a method gives reasonable results for the amount of 
air which passes through and over the fuel bed relatively 
to the chimney gas. 

This amount of air need not necessarily, however, 
be that passing through the air heater. For instance, 
particularly with stoker-fired boilers, if the pressure 
(absolute) in the furnace is much below that of the 
boiler house atmosphere, some air will enter the furnace 
directly from the atmosphere by leakage at the stoker 
fronts, &c. The air passing through the heater will, 
in that case, be less than the total air deduced from the 
analyses referred to above, and this would account in 
part for an increase in the rise of air temperature in 
the heater relatively to the drop in gas temperature. 
While such a source of discrepancy is largely eliminated 
in a pulverised fuel installation it would be interesting 
to know whether Professor Travers has taken it 
into account or whether the air-gas ratio he has used 
is based on individual measurement of the air and gas 
streams. 

Yours faithfully, 

Knott Mill lron Works, T. B. Morey. 

Manchester. 
August 16, 1932. 


Wepre or MANGANESE STEEL.—According to The 
Iron Age, the Taylor-Wharton Lron and Steel Company, 
High Bridge, N.J., has developed a special manganese 
steel, known as “ Timang,” containing from 0-60 per 
cent. to 0:80 per cent. carbon, from 12 per cent. to 
15 per cent. manganese, and approximately 3 per cent. 
nickel. It is claimed that with a “ Timang” welding 
rod the contact between the weld and the underlying 
manganese steel is far stronger than when welds are 
made with normal manganese steels rods. 


Frequency STANDARDISATION IN THE CLYDE VALLEY. 

On Sunday last the work of changing over the fre- 
quency of supply from 25 to 50 was completed in the 
area served by the Clyde Valley Electrical Power Com- 
pany. This change-over has been carried out in an 
area of 1,000 sq. miles without interruption of supply 
to any consumer and has involved the replacement of 
13,500 motors aggregating 220,000 h.p., as well as 
80 rotary converters with a total output of 44,068 h.p. 
In addition, 80 miles of cable were laid. Work was 
begun in March, 1928, and the first machine was changed 
over in November, 1929. 


INSTITUTION 


Norta-East Coast or ENGINEERS 
AND Surppvur.pers.—The Council of the North-East 


Coast Institution of Engineers and Shipbuilders has 
awarded the Institution Engineering Gold Medal to 
Messrs. L. J. Le Mesurier and R. Stansfield for their 
paper, “Combustion in Heavy Oil Engines,” and 
the Institution Shipbuilding Gold Medal to Dr. F. H. 
Todd for his paper, “Some Measurements of Shi 

Vibration.”” The Thomas Fenwick Reed Medal, whic 

is awarded to the candidate “who most successfully 
produces and exhibits evidence of his ability to take a 
share in the control of industry,” has been gained by 
Mr. W. Spencer Paulin. Awards have also been granted 
to Messrs. A. T. 8. Sheffer, N. M. Hunter, Jr., W. Pratt, 
RK. G. P. Weighton, N. H. Denholm, D. Tagg, and 
L. H. W. Wright, for papers read before the Graduate 
Section. The annual general meeting, the opening 
meeting of the Institution for the session 1932-33, will 
be held on Friday, October 21. At this meeting the 
retiring president, Mr. J. McGovern, will install the new 
President, Mr. E. J. Walker, chairman of Messrs. The 
Parsons Marine Steam Turbine Company, Limited. 
The first Andrew Laing Memorial Lecture will be delivered 
on October 29 by the Engineer-in-Chief of the Fleet, 
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THE WORK OF THE FOOD 
INVESTIGATION BOARD. 


Tat investigations on the food we must consume 
are desirable, both from the scientific and the economic 
points of view, is well brought out in the Report 
of the Food Investigation Board of the Department of 
Scientific and Industrial Research, which has recently 
been published by H.M. Stationery Office.* The 
effect of food on the maintenance of health and the 
control of disease is, in fact, being increasingly recog- 
nised, while dietetic research has shown that freshness 
is of equal importance. To ensure this freshness in a 
country which is intensively industrialised is by no 
means easy, even where home-grown supplies are con- 
cerned, and the difficulty is much enhanced in the 
case of that large proportion of our consumption which 
has to undergo a voyage of as long as seven weeks 
before it reaches the ultimate purchaser. To some 
extent the problem has been solved by refrigeration, 
but there is still a lack of knowledge, especially on the 
biological side, as to how those subtle properties of 
freshness, which are so important, can be sufficiently 
conserved, even over short periods. For instance, 
while fresh sheep's liver contains an appreciable amount 
of vitamin C, this proportion, and with it the anti- 
scorbutic activity of this food, is reduced by storage 
in the frozen state at — 19 deg. C. for six days, and 
is diminished further when the period of storage is 
increased to six months. The same is true of such 
fruit as Cox’s orange pippins, which deteriorate more 
markedly when stored at 10 deg. C. than at 1 deg. C., 
though the effect on other species of apples is not so 
marked. These facts may be mentioned to show how 
vitally the engineer is concerned in the problems of food 
preservation, since effective cold storage is essentially 
a matter of control, involving on the one hand a set of 
factors with which the mechanical engineer is accus- 
tomed to deal, and on the other those which fall within 
the province of the biologist. A branch of investiga- 
tion, which may be termed biological engineering, has 
therefore grown up to deal with the conditions, such 
as are met with in ships’ holds, and is being developed 
both at the Low Temperature Research Station at 
Cambridge and at the Ditton Laboratory of the Food 
Investigation Board. At the latter place a large storage 
chamber is now in use, which enables experiments 
on the control of temperature, humidity and the 
composition of the atmosphere during the bulk storage 
of foodstuffs, to be carried out on a practical scale. 
Some reference to these experiments, which are of 
great interest and importance, may therefore be made. 

At the Low Temperature Research Station, the 
values available for the rates of production of heat 
and of evaporation of water by apples have enabled 
the conditions of temperature and relative humidity 
inside a stack of fruit through which air is drawn 
from side to side, as in a ship’s hold cooled by the 
battery system, to be determined. The relative 
biological data are the rate of heat production, which 
can be obtained from the carbon-dioxide output and 
the rate of evaporation, which can be calculated from 
the temperature and relative humidity of the air on 
entering and leaving a proportion of the apples stored. 
The results show that the temperature gradient depends 
on the relative humidity as well as on the inlet air 
temperature ; that, when the inlet air is rather dry, 
there is a point inside the stack where the temperature 
is &@ minimum, because at first the heat absorbed in 
evaporation is greater than that produced by respira- 


it with a number of parallel layers of crinkled alumi- 
nium foil, each about 0-007 mm. thick and spaced 
about one-third of an inch apart in an air gap with a 
minimum number of points of contact. Six layers of 
foil were provided on the four sides and two on the 
floor of the container, the thicknesses of the insulation 
being thus 2 in. and about 0-6 in. respectively. Heat 
was supplied by passing an electric current through a 
constantan wire placed over the lower part of the 
container and the power it and the fan employed to 
stir the air consumed was measured. The temperatures 
of the outside and inside air and of the outside and in- 
side walls were also recorded for a period of 10 days. 
The results showing that the average heat transfers 
per degree Fahrenheit of difference in the wall and 
space temperatures were 96 B.Th.U. and 76 B.Th.U. 
per hour, respectively. 

The work carried out in biological engineering at the 
Ditton laboratory was concerned mainly with the large- 
scale experimental chamber, which was constructed 
for the study of problems connected with the distribu- 
tion and transfer of heat, of gases and of water vapour 
inside a quantity of biological material with an active 
metabolism, such as a stack of fruit in a ship’s hold. 
The stack is usually initially warmer than the desired 
temperature of storage, and is continually supplied 
with heat through the walls of the confining chamber. 
A typical problem under these conditions is the dis- 
tribution of temperature in its interior. This depends 
on such factors as the heat capacity of the stack, the 
rate of generation of heat by the fruit, the rate of 
ventilation by leakage and of production and accumu- 
lation of carbon dioxide, the rate of evaporation of 
water from the fruit and the transfer of heat from the 
air to the fruit and from the fruit to the air. In 
commercial practice these factors are not separable 
and are frequently not controllable by the refrigerating 
engineer, but they can now be analysed, though not 
with equal facility, at Ditton. During the year a 
number of exploratory investigations were carried out, 
and some useful results were obtained. For instance, 
it was found that one of the steadiest and most uniform 
temperature distributions was obtained when the 
stack of fruit was not refrigerated at all, but was 
protected from heat leakage, so that its temperature 
rose as the result of its own heat production, the rate 
of rise being about 0-35 deg. F. per day at 37 deg. F. 
It was also found that when the fruit was refrigerated 
from the top on the grid system, without air circula- 
tion, that the coldest part of the stack was the bottom 
layer, with the top layer next, then in order of increas- 
ing temperature the bottom-but-one, the middle and 
the top-but-one. This appears to be a characteristic of 
this system. The heat was removed at the rate of from 
2,000 B.Th.U. to 3,700 B.Th.U. per hour as the brine 
temperature was lowered from 30 deg. F. to 22 deg. F. 
With air circulation, heat was removed from the fruit 
at the rate of 9,000 B.Th.U. per hour, the heat supplied 
by the fans being about 28,000 B.Th.U. per hour. 

To show the biological importance of an accurate 
control of temperature at the end of the season, boxes 
were chosen from positions in the stack representative 
of the temperature range, which was from 36-6 deg. F. 
to 39-9deg. F. Allthe boxes contained 110 Bramley’s 
Seedlings, coming from the same orchard. The apples 
were first graded for colour from green to 75 per cent. 
yellow ; and it was found that the mean temperature 
of storage ranged from 37-1 deg. F. to 39-4 deg. F. 
Thus, it was possible to detect a difference in the ground 
colour of apples stored at temperatures differing by as 





tion; that the gradient of relative humidity does not 
vary with the temperature of the outlet air and that the 
final humidity of the air, assuming a rate of circulation 
of 300,000 cub. ft. per hour, is practically independent | 
of the initial humidity at the end of its path of 60 ft. | 
As regards the cooling of a stack of apples loaded at a 
warm temperature into the hold, a more important | 
factor than the temperature and relative humidity | 
is the coefficient of heat transfer. This depends | 
partly on the resistance of the cargo to the heat flow, | 
partly on the way it is packed and partly on the speed 
of air movement. With a constant rate of air circula- | 
tion an increase in the co-efficient of heat transfer will | 
increase the average rate of cooling, but will result in | 
a greater variation of temperature inside the stack 
during the early stages, when it is biologically most 
significant. With a constant coefficient of heat | 
transfer, on the other hand, an increase in the air 
circulation has little effect on the average rate of | 
cooling, though it may considerably reduce the spatial | 
variation of temperature. An increase in the amount 
of refrigeration without a concomitant increase in the 
rate of air movement will generally have a small effect, 
but if both are increased the cooling will be more 
rapid as well as more uniform. 
The rate of heat transfer into a container, such as 
has been used for some time for ‘the conveyance of 
perishable foodstuffs by rail, was measured by insulating 


shies | 











* Report of the Food Investigation Board for the Year, | 





Engineer Vice-Admiral Sir R. W. Skelton, K.C.B. 


1931. London: H.M. Stationery Office. Price 5s. net. 





little as 0-5 deg. F. after a period of four or five months. 
The apples were then stored on trays at a temperature 
of 60 deg. F., when it was found that those that had 
been previously stored at 38-9 deg. lost twice as much 
weight as those that had been stored at 37-2 deg. F. 
An interesting research on the transfer of heat 
between metal pipes and a stream of air has been carried 
out at the National Physical Laboratory. Two banks 
of piping were employed. In one of these the formation, 
as viewed from the side of the wind tunnel, was square, 
while in the other squares were formed with a pipe at 
the centre. These two arrangements give the same 
number of pipes for each square foot of space occupied, 
but while the pipes in first layer of either arrangement 
lose heat at about the same rate, the losses from the 
second and third layers in the former arrangement 
are, though equal, higher than those from the corres- 
ponding pipes in the latter. In the second arrange- 
ment, too, there is a progressive increase in the loss 
when passing from the first to the second and from the 
second to third layer. 


RESEARCH INTO STREET AcctpENTS.—During the week 
ending Sunday, July 17, 84 fatal street accidents were 
recorded by the National “ Safety First’ Association, 
119, Victoria-street, London, 8.W.1, in connection with 
a research which is at present being undertaken by 
that body. These resulted in the deaths of 88 persons. 
A review of the circumstances showed that, in almost 
every case, the accident was avoidable, and could and 
should have been prevented by those involved in or 
responsible for them. 
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LABOUR NOTES. 


Tue leading editorial note in the August issue of 
the Amalgamated Engineering Union’s Monthly 
Journal, deals with the unemployment problem. 
“The supreme need of our membership to-day,” the 
writer says, “is to secure tangible improvement in 
employment upon a large and expanding scale. For 
several years, many thousands of our members have 
been out of employment, and many other thousands 
have been restricted to intermittent and short-time 
working. The prolonged strain of seriously depleted 
incomes has exercised depression affecting thousands 
of homes. Families have had to endure privations in 
lowered standards of food, clothing, home accommoda- 
tion, recreation and education. Savings have been 
exhausted and provision for old age has become 
impracticable. The domestic economy of thousands 
of householders, formerly enjoying a high standard of 
working class comfort, has suffered almost irreparable 
deterioration.” 





The duty of trade unionists therefore is, the Journal's 
contributor goes on to say, to examine the steps which 
are being taken by the various State and other 
authorities, with the object of finding remedies for the 
prolonged industrial depression, and “to urge the 
broad-minded view that every effort to redeem the 
situation should be encouraged even to the extent of 
abandoning cherished political beliefs.” ‘ Helpful 
criticism of remedial proposals is desirable,” he con- 
tinues, “‘ and welcome to those engaged in the difficult 
task of securing trade revival, and we can fairly claim 
that we, from time to time, furnish our own special, 
and, we believe, practical, contributions. As a trade 
union catering for workmen, we may fairly ask if 
employers are doing everything possible to assist in 
the task of trade revival. It may be urged, on their 
behalf, that the problem is one beyond their powers 
and that they await the result of efforts made by 
the Government. Many years ago we put forward the 
suggestion that the question of employment was one 
requiring the co-operation of all sections of the 
community, every industry being affected and the 
remedy only to be obtained by joint action on the 
part of the Government, employer and employed.” 





In July, the home branch membership of the 
Amalgamated Engineering Union decreased from 
176,275 to 174,590, and the colonial branch member- 
ship from 22,955 to 22,909. The number of members 
in receipt of donation benefit increased from 9,673 to 
10,470, and the number in receipt of superannuation 
benefit from 12,775 to 12,880. The number in receipt 
of sick benefit decreased from 3,065 to 2,939. The 
total number of unemployed members increased from 
43,409 to 44,529. at Be 

The latest issue of the Trade Report of the United 
Patternmakers’ Association records a slight increase 
in the number of unemployed members. The total 
number is now 2,719. The total membership is returned 
as 10,934. 





Mr. Findlay, the general secretary, gives a brief 
account of the Executives’ further conference with the 
Engineering and Allied Employers’ National Federation, 
on the subject of the national agreement, from which 
the Association desires to withdraw. The meeting took 
place on July 14, and lasted for about two hours. 
‘ No answer was given by the employers,” Mr. Findlay 
says, ‘ to the case put by us at the previous conference, 
the time being taken up in giving a detailed explanation 
of the proposals contained in our memorandum in 
reply to various queries which they felt it necessary 
to put before arriving at their conclusions. It was 
made plain that their committee would consider 
our proposals, and that they would require to report 
to their board before meeting us again to give their 
reply. It was also made plain that we would be held 
to the terms of the provisions for avoiding disputes 
whether we liked them or did not like them. A date 
could not be fixed for the next conference, but it will 
probably be late in October or early in November.” 





Writing in the August issue of the organ of the 
Electrical Trades Union, “J. R.” expresses general 
approval of the Labour Party’s scheme for the re- 
organisation of the electricity supply industry. The 
proposals are, he says, ‘a step in the right direction, 
their main objects being to develop the industry as a 
national asset publicly owned and controlled.” ‘ This 
would,” he continues, “ eliminate waste and lower the 
cost of production of electricity. It would further 
—although this might increase the production costs— 
make electrical power available in every quarter of 
the country, to the home, the farm, industry im general, 
and transport. Last, but not least, the pro Is 
strive to improve the conditions of labour and the 
standard of living of the whole nation.” 





But while the intentions of the Labour Party are, | 


income, as compared with 1930, which is said to be 


on the whole, deemed to be excellent, “ J. R.”’ thinks | primarily due to very heavy unemployment just prior 


that in the case of so far-reaching a scheme, extreme | 
care will have to be taken to ensure that as labour is 
displaced—and in his opinion, labour will undoubtedly 
be displaced under the scheme—sufficient safeguards 
are provided to prevent anyone suffering by reason of 
pa “* Unfortunately, »” he adds, “the whole 
tory of industrial changes shows that disaster after 
disaster has come to the various sections of workers 
displaced, and something is needed to prevent the 
continuance of this abominable sequence.” 





“ J. R.” reports that in the negotiations between the 
N.F.E.A. and the E.T.U. “one or two snags have 
been temporarily removed.”” He adds :—“ In general, 
notwithstanding the rapid development of the * grid 
system,’ there is quite a lot of unemployment in this 
section. Towards the elimination of this, more energy 
is needed in the localities to prevent the exploitation of 
boy labour and the taking on of lighting and power 
work by the new radio fans.” 





The latest quarterly report of the General Federation 
of Trade Unions shows that the number of affiliated 
societies is 92, of which 60 are on the higher scale, 29 
on the lower scale, and 3 on both scales. The member- 
ship on which contributions are paid is 394,165 of whom 
228,393 are on the higher scale, 156,095 on the lower 
scale, and 9,677 on both scales. The gross membership 
is 443,996. The contributions received during the 
second quarter of the current year amounted to 
7,6721. 108. 3d. and the benefits paid out to 2,9891. 3s. 4d. 





An emergency meeting of the Conference on Un- 
employment in the Buildi Industry, including 
representatives of all sections of the building industry, 
was held on Wednesday, last week, at the Royal 
Institute of British Architects, under the chairmanship 
of Sir Raymond Unwin, the president. The meeting 
was called to consider the serious prospect of diminishing 
employment in the building industry, and the effect 
on all the allied industries which produce materials 
used in buildings. The representatives present were 
seriously concerned at the state of creeping paralysis, 
which seems to be overtaking the industry. Views 
were strongly expressed that this condition is being 
aggravated by ill-considered measures and false 
economies. The meeting unanimously decided to 
request the Economy Committee recently appointed 
by the Government to afford to representatives of the 
building industry an opportunity of laying before the 
Committee a statement of the many steps which the 
industry has already taken to secure a er degree 
of economy and efficiency, and to explain the special 
advantages of maintaining the full activity of an 
industry which is largely independent of foreign 
commerce and foreign exchange, and which through 
its many branches encourages a wide range of home 
manufactures and home employment. 





The Conference further decided unanimously that 
the welfare of the building industry required that 
there should be formed a permanent Central Council, 
representative of all the bodies directly concerned in 
the building industry, for the purpose of encouraging 
joint consultation and co-operative action, to promote 
the greater efficiency and prosperity of the industry, 
and the Conference decided immediately to take 
preliminary steps towards the formation of such an 
organisation. The bodies represented at the meeting 
included the Royal Institute of British Architects, the 
National Federation of Building Trades Employers, 
the National Federation of Building Trades Operatives, 
the Chartered Surveyors’ Institution, the British 
Steelwork Association, the Reinforced Concrete Assoc- 
iation, the Institution of Electrical Engineers, the 
Institution of Structural Engineers, the Institution of 
Mechanical Engineers, the Ballast, Sand and Allied 
Trades Association, the Building Materials Committee 
and the National Federation of House Builders. 





The League correspondent of The Times states that 
the Italian Government, through its representative, 
Signor de Michelis, has asked that a special meeting 
of the Governing Body of the International Labour 
ee shall be held to consider the calling of a 

ial session of the International Labour Conference 
to discuss the reduction of hours of work in industry, 
in view of the present widespread unemployment, and 
to draw up proposals which could be put into immediate 
operation. The chairman of the Governing Body 
has decided to call the special meeting of the Governing 
Body on September 21. 





The Record, the journal of the Transport and General 
Workers’ Union, gives in its August issue some details 
from the organisation’s latest annual report. The 
balance sheet, it is stated, shows a slight fall in the total 





to Christmas. “This was probably,” according to 
| the executive, “‘ the worst period experienced, particu- 
| larly as affecting the Docks Group and certain other 
trade sections. Normally, the period just prior to 
Christmas is one of the best of the year from a trade 
point of view, but, on this occasion, it was one of the 
worst, with the resultant reflex in the income of the 
union.” Benefit charges increased by 12,000. The 
total amounted to 165,330/. 16s. 11}d., making an 
aggregate paid out in cash benefits from the inception 
of the union in 1922, to December 31, 1931, of 3,263,185/. 
13s. 6$d. ‘‘ The union,” the executive claim, “‘ stands 
in a very healthy position financially, especially when 
due regard is had to the tremendous fights we have 
had to wage during the eleven years of our existence, 
the liabilities undertaken consequent upon the various 
amalgamations, and the continued depression.” 





At the time of writing, events appear to be moving 
rapidly towards a general stoppage of the cotton 
industry. On Thursday last week the Weavers’ 
Amalgamation issued the following recommendation :- 
“In view of the breakdown of the negotiations and the 
unsatisfactory attitude of the employers, the Central 
Committee recommends a genera) stoppage of the indus- 
try, the restoration of agreements with regard to list 
prices and the reinstatement of operatives brought 
out on strike.” On the following day, the Central 
Committee of the Cotton Spinners and Manufacturers’ 
Association a resolution expressing the fullest 
approval and support of the action of their committee 
in breaking off negotiations with the representatives 
of the operatives. 





Friday also saw the coming into action of the 
spinning section. At a mecting in Manchester, the 
special wages committee of the Federation of Master 
Cotton Spinners’ Associations decided to recommend 
a demand for a wages reduction of 25 per cent. off the 
lists. Such a reduction would mean a cut on actual 
earnings of 2s. 9d. in the pound. This recommendation 
was adopted by the General Committee of the Federa- 
tion at a meeting on Tuesday. 





At a meeting in Blackburn, on Monday this week, 
the Central Board of the Northern Counties Textile 
Trades Federation considered the situation created 
by the breakdown of the negotiations. According to 
an official statement, the representatives of each of the 
affiliated amalgamations reported the result of their 
separate deliberations, and the following decision was 
arrived at :—‘‘ This Central Board is of the opinion 
that any further attempt to continue the cotton 
industry without satisfactory agreements with regard 
to wages and conditions can only end in disaster to 
both employers and operatives. We regret that the 
employers refused to reinstate those operatives who 

withdrawn their labour in order to maintain agree- 
ments then in existence. We offered to recommend 
certain proposals with regard to wages, but found the 
employers determined to reduce wages by an amount 
we regard as unreasonable. In these circumstances 
we have no alternative but to recommend the with- 
drawal of all operatives unless the employers meet us 
in some reasonable manner.” 





A further resolution adopted by the Central Board 
was to the effect “‘ that in the event of there being 
no alteration in the situation by Saturday, August 20, 
we give notice that labour will be withdrawn on 
Saturday, August 27.” This decision, it is understood, 
covers every class of operative on the manufacturing 
side, whether employed by firms belonging to local 
employers’ associations or not. 





In addition to approving the demand of their special 
wages committee, for a wage reduction of 25 per cent. 
off the lists; the Federation of Master Cotton Spinners’ 
Associations decided to give the unions concerned a 
month’s notice of the change. It was also resolved to 
intimate to the operatives’ organisations that if and 
when a settlement of the claim for reduction is reached, 
the Federation will request joint conferences with the 
representatives of the trade unions, to consider the 
revision of existing anomalies, both with regard to the 
working conditions in spinning mills, and with regard to 
certain wage rates now payable. 





It is officially announced that representatives of the 
Trades Union Congress General Council have been dis- 
cussing, with the heads of the Russian Trade Delegation, 
the question of including a Fair Wages clause in all 
Russian contracts placed in this country. The matter, 
it is stated, is receiving the sympathetic consideration 
of the Russian Soviet authorities. The General Council 
are, it is added, ‘* watching with anxious interest the 





development of Russian trade with Britain.” 
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WATERLESS KLONNE GASHOL 


CONSTRUCTED BY MESSRS. ASHMORE, BENSON, PEASE AND COMPANY, LIMI 








Fie. 1. Uprpsr Surrace or Piston or 1,000,000-Cuns. Fr. Houper. 
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Fie. 2. Tue UNDERSIDE OF THE Piston oF a 2,000,000-CunB. Fr. Hotper. 


THE WATERLESS KLONNE GAS- | weather, means having to be taken to heat the water 
HOLDER in order to prevent freezing, while it contributes 


moisture to the gas. It will be obvious that the frost 
Ly Figs. 1 to 7, above and opposite, and on page 216, we | risk disappears with the Klonne gasholder and the 
illustrate the waterless Klonne gasholder as manufac- | gas stored is kept dry. 
tured by Messrs. Ashmore, Benson, Pease and Company,| Another advantage of the waterless holder is that 
Limited, Parkfield Works, Stockton-on-Tees. The tele- | its maintenance costs for painting are less than those 
scopic type of gasholder is so fam: liar an object that it | of the telescopic type, with recurrent immersion in 
has long ceased to arouse comment, and the fact that it | water and exposure to air. Finally, and perhaps the 
is simply a hollow vessel inverted in a tank of water | most important advantage, is that a higher gas pressure 
and that the telescopic joints have also water seals|can be employed in the waterless holder, that this 
is often overlooked. The weight of water for a large| pressure can be maintained almost uniformly for the 
gasholder of the ordinary kind is great, and may | entire effective capacity, and that it can be increased 
involve heavy foundation work and, even piling in| or decreased as desired. Practically the whole of 
some ground. This is eliminated in the waterless| the interior of the waterless gasholder can be ex- 
gasholder, the bottom of which is merely formed of a | amined while in use, the limitation being referred to 
thin layer of concrete, supported on the ground and | later. One more advantage is claimed for the waterless 
covered with plating. The steelwork itself is also| gasholder in that it is more attractive in appearance 
lighter, as the columns guiding the telescopic sections | than the telescopic type. This, however, is a matter 
of the ordinary gasholder are absent in the waterless | on which differences of opinion may legitimately exist. 
type. The use of water as the floor and seals of a| The basic principle of the Klonne gasholder is simply 
gasholder may be a source of trouble in frosty! that of storing the gas under a piston which floats 
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freely upon it, and which is sealed by elastic packing 
rings and an oil trough. The gas is, of course, pumped 
into the holder and the pressure is determined by the 
weight of the piston and the loading blocks placed on 
its upper surface. Before describing the construction, 
it may be noted that the waterless Klonne gasholder 
was, at the time of its inception, small, but the size 
has been steadily increased, and, in the United States, 
holders of 4,000,000 cub. ft. and 6,000,000 cub. ft. 
have recently been erected. These may be compared 
| with the two large gasholders, with an effective 
capacity of 8,000,000 cub. ft. at the East Greenwich 
| works of the South Metropolitan Gas Company. As 
regards comparative costs, little reliable information 
is available, but it is stated that, for small sizes, the 
| old type has the advantage. This decreasesas the 
| capacity increases until, for medium and large sizes, 
| the waterless type is the cheaper. 

| The external appearance of a waterless Klonne 
| gasholder is shown in Fig. 6, page 216, and a part 
section is given in Fig. 7, on the same page, the example 
| in both figures being of a 2,000,000 cub. ft. holder at 
| York gasworks. The shell is cylindrical, and 126 ft. 
| in diameter inside. It is formed of curved steel plates, 
jall of the same size, riveted to vertical rolled steel 
| joists which act as columns, and to horizontal rings 
of channel section acting as stiffeners. Both the 
vertical and horizontal joints are butted, the joists and 
channels being employed as butt-straps. The rivets 
are countersunk on the inside of the cylinder, and the 
heads finished off by a pneumatic grinder. The 
result is that a smooth surface is presented to the piston 
periphery. The joist-section columns are firmly held 
down by means of anchor bolts which transmit the 
wind stresses to the foundation. Erection proceeds 
by the completion of a ring at a time, and the joint 
where the horizontal channels butt against the vertical 
| joists is made tight by tape between these parts and 
the plate. Balconies are provided at intervals of 
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WATERLESS KLONNE GASHOLDERS. 


CONSTRUCTED BY MESSRS. 


Fie. 4. Top or HoLpER FROM 


38 ft. in the height of the shell. These serve both as 
inspection and painting galleries and as stiffeners 
against wind pressure on the structure as a whole. 

The base of the holder is closed with a bottom of 
steel sheets, bedded on a layer of sand resting on a thin 


concrete slab and fixed to the shell by means of inner | 





and outer angles. The top is dome-shaped and self- 
supporting. Its construction, of steel sheet and chan- 
nels, will be clear from Fig. 4, above, which is a 
view looking at it from below. It carries a turret 
at the centre and a gallery at its outer edge, the two 
being connected by a gangway. Access to all the 
galleries is obtained by an open steel framework 
carrying stairways arranged in zig-zag flights. This is 
provided at the base with a brick house containing 
meters and other instruments and at the top with a 
galvanised shelter. A large dial near the bottom 
indicates the amount of gas in storage, the pointer 
being operated by wires connected to the piston. 

The piston is also dome-shaped. It is constructed of 
radial and circular channel rafters to which steel plates 
are riveted, the joints being made gas-tight by means 
of tape soaked in red lead. The underside of the 
piston is shown in Fig. 2, and the upper surface in 
Fig. 5, above, while Fig. 1 may be also referred to. 
The latter shows, however, a piston for a smaller 
holder than the one under consideration, viz., one of 
1,000,000 cub. ft. capacity, and is reproduced chiefly 
for the good idea it gives of the superstructure round 
the periphery of the piston, parts of which are indicated 
in Fig. 3, page 212, showing the method of packing the 
piston, and also of keeping it from tilting. The latter 
function may be considered first. The bottom edge 
of the piston is provided with a ring of very closely- 
pitched guide rollers while a second, and similar, ring 
is carried at the top of the superstructure. The 
distance between the two sets of rollers is approxi- 
mately one-eighth of the diameter of the piston, this being 
sufficient to keep it virtually horizontal. The rollers 
are made of hard wood with a convex surface so that 
the friction is small and there are no metal contacts. 
Rotational movement of the piston itself is also possible 
as the rollers do not move in guides on the shell. As a 
matter of fact, the actual motion of the piston is 
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ment thus provided tending to reduce lateral strains. 
It seats itself upon blocks at the base of the holder 
when at the bottom of its travel. 

Above the lower ring of guide rollers is a circular 
trough filled with coal-tar oil into which dips a flexible 
steel ring, suspended from the top of the superstructure, 
and carrying at its upper part the piston packing ring. 
The ring, as will be realised from the method of sus- 
pension adopted, is free to move inwards or outwards, 
and so to adapt itself to any irregularities in the shell. 
These may be due to slight differences in erection, but 
are more often caused by distortion due to the effect of 
the sun or wind on the shell. They are met by keeping 
the packing on the outside of the flexible ring pressed 
against the shell. This is effected by weights acting 
upon the end of a bell-crank lever, the short arm of 
which presses upon a wood-filled channel immediately 
behind the packing rings. This channel is, of course, in 
sections, i.e., one section per lever. The packing 
rings, arranged in two groups of three layers each, are 
of a specially-prepared cotton fabric vulcanised with a 
gas-resisting compound, The lowest layer, which is 
in direct contact with the gas, is covered on the bottom 
side with goat skin. The rings are lubricated in the 
space between them from Stauffer grease cups at 
frequent intervals. The lubricant has been developed 
from exhaustive experiments and is stated to be 
physically static over a very wide temperature range 
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| the point of view of wear on the packing. The exact 
degree of pressure is determined, when testing the 
| piston after erection by means of air, from the fact 
that when the weights are adjusted to give too low a 
pressure a whistling noise is at once heard at the 
particular point where there is a leakage, even though 
the opening is not sufficiently wide to be detected by 
the eye. When the holder contains gas, leakage can 
be detected by smell as well as by the whistling, and 
can be stopped by moving the weights farther out 
on the lever or by adding any that may have been left 
off. 
The gas pressure due to the floating piston is prac- 
tically constant. Any slight variation which may occur 
is usually due to the friction of the packing rings 
which may be different as the piston is descending or 
ascending, or to changes due to altitude on account of 
the difference between the specific gravity of gas and 
air. The pressure may be increased by loading the 
piston uniformly with concrete blocks, while, if these 
are initially installed, removal of some of them will, 
conversely, decrease the pressure. The limit of pressure 
is determined, apart from structural considerations, 
by the depth of the oil seal trough. Should overfilling 
take place, the piston rises above the opening of escape 
pipes, one of which is seen near the top of the holder in 





Fig. 6, and the surplus is then automatically discharged. 
Ventilation of the space above the piston is effected 


so that it is effective in any climate. The interval | by louvres at the top of the shell and also by the turret. 
between attention to the grease cups is dependent upon | The internal surface of the shell can be inspected 
the rate of use of the holder, this being, of course, | from the top to the bottom whilst gas is still in the 
more frequently needed if the gas-making conditions | holder, by visits to the piston, though, of course, the 
necessitate a long piston travel. It may be anything strip covered by the skirt of the piston, the bottom of 
from two weeks to eight weeks. The packing seals the | the shell and the underside of the piston are not 
space between the flexible plate and the shell, and the | accessible until all gas is withdrawn. This is the 
oil trough that between the plate and the piston. | limitation above referred to. 

The sealing devices appear quite gas-tight ; certainly| Access to the piston is provided either by a flexible 
no smell was noticeable on a recent visit to the gas- | double ladder or by an electric lift, the latter method 
holder at York. A wooden platform is provided | being employed in the York gasholder. This lift is 
round the edge of the piston for access to the packing | visible in both Figs. 4 and 5. The cage is of steel 
and grease cups. It will be observed in Fig. 3 that the | with a collapsible gate running on ball-bearing rollers, 
bell-crank lever is provided with several notches. The | and will hold three persons, or take a load of 500 Ib. 
weight is, further, made up of three discs and the | The hoist is operated by a 7 brake horse-power motor 
pressure exerted on the packing is, in consequence, | of the totally-enclosed type, situated in the shelter 








generally in a more or less spiral path, the free move- 








capable of wide adjustment. This is important from | at the top of the external staircase. It is controlled 
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from the platform of the turret. The cage is guided 
by two steel wire ropes kept taut, as the piston moves 
up or down, by weights running on guides outside 
the holder, the attachment to the piston being made 
on a turntable running on rollers, so that rotation of 
the piston leaves the ropes in their original line. 
Suitable switches control the travel, while an emergency 
switch prevents over-travelling in either direction. 
There are two hoisting ropes with a factor of safety 
of about 17. Safety gear is provided to bring the cage 
to rest in the event of broken ropes or its attaining a 
speed in excess of 20 per cent. of the full-load running 
speed. The turntable is fitted with spring buffers to 
take any shock arising from too rapid grounding of the 
cage, and a landing der is provided. The general 
proportions of the Klonne gasholder are determined by 
the selection of the ratio of diameter to height whic 
gives the smallest possible external surface. This 
results in the most effective structure as regards wind 
pressure and area of foundation. It will be observed 
in Fig. 7, that the shell is supported on a vertical 
flanged ring sunk in the ground. This is of reinforced 
concrete and the columns are securely anchored to it. 
The ring is of ample strength to resist the overturning 
effect of wind pressure. There are no lightning 
conductors, the columns serving this purpose. 


PERSONAL. 


Messrs. F. C. Hisperp anp Company, Liurrep, 16, 
Northumberland-avenue, London, W.C.2, have pur 
chased the assets and goodwill, together with patents, 
patterns and drawings, of the locomotive business carried 
on by Messrs. J. and F. Howard, Limited, Bedford. 
Messrs. Hibberd hold a complete stock of spare parts 
for the lecomotives manufactured by Messrs. Howard 
and these, in future, will be built at their own works. 

Messrs. Tue Srerry Grroscore Company, Limrtep, 
Great West Road, Brentford, Middlesex, London, inform 
us that Commander the Most Hon. the Marquess of 
Milford Haven, G.C.V.O., was elected chairman of the 
board of directors on July 28. 


LAUNCHES AND TRIAL TRIPS. 


“ HARLESDEN."’-—Single-serew cargo steamer; triple- 
expansion engine constructed by Messrs. The North 
astern Marine Engineering Company, Limited, Walls- 
end-on-Tyne. Trial trip, July 26. Main dimensions— 
440 ft. 6 in., by 56 ft. 3 in., by 28 ft. 9 in. Built by 
Messrs. R. and W. Hawthorn, Leslie and Com y; 
Limited, Hebburn-on-Tyne, for Messrs. J. and C. Harri- 
son, Limited, London. 

“ KEPWICKHALL.”’"——Cargo steamer ; quadruple-ex- 
pansion engines of the Quadropod type, an illustrated 
deseription of which appeared on page 105 ante. Trial 
trip, July 26. Main dimensions—421 ft. 9 in. by 
54 ft. 9in., by 27 ft. 7 in. Built and engined by Messrs. 
William Gray and Company, Limited, West Hartlepool 


for Messrs. The West Hartlepool Steam Navigation 
Company, Limited 
Cuanee or Appress.—The Ipswich branch of Messrs. 


The General Electric Company, Limited, is to be removed 
from Weastgate-street. As from Monday, August 29, 
the new address will be Electric House, Lloyd’s-avenue, 
Ipswich . 


New Or, Rertvery To se InsTtaLLep at VANCOUVER. 

We understand that Messrs. The Shell Oil Company 
of British Columbia, Limited, have decided to construct 
an oil refinery and distribution plant on an 80-acre site 
at Vancouver. The installation, which will have a 
frontage of approximately 1,800 ft. on the south shore 
of Burrard Inlet, is to be provided with a dock 400 ft. 
long and 40 ft Between 2,500 and 3,000 barrels 
of crude oil will be refined per day, but eventually the 


wide 


daily capacity, in all probability, will be increased to 
10,000 barrels 
Evectric Drive m a Hacksaw Facrory.—The 


factory of Messrs. Arthur Balfour and Company, Limited, 
in Broughton-lane, Sheffield, where the manufacture of 
hacksaw blades has been carried on for fourteen years, 
originally consisted of one 120-ft. by 50-ft. shop, the 
machinery in which was driven by two 24-h.p. motors 
through line shafting. The increase in the demand for 
hacksaw blades has, however, recently led the firm to 
erect a new building with four times as much floor space 
as before, and to drive the machines in the tool bay by 
individual electric motors. At the same time both the 
daylight and the artificial Mlumination have been 
unproved. The electrical equipment for these purposes 
was supplied by Messrs. The General Electric Com my, 
Limited, Magnet House, Kingsway, London, W.C.2 
who have installed 20 motors with outputs ranging from 
1 h.p. to 25 h.p., all of which are controlled by push. 
buttons. The machines include shears, in which the 
blanks for the blades are cut from sheets of special steel, 
as well as tooth-cutters, setters and punches for facing the 
teeth and making the holes by means of which the blade 
is secured to the frame. Finally, the name of the firm 
is added by a stamping machine. The raw material is 
powssres im the company's own works, in which the 
ardening and tempering processes are also carried on. 








TENDER. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tender, the closing date of which 
is given. Further details may be obtained on application 
to the Department, the reference number appended 
being quoted in all communications. 

Street-Watering Vehicle-—-The supply of a steam, 
compression-ignition, or petrol-driven, street-wateri 
vehicle complete with a 2,000-gallon capacity tank 
pump, or other device. The wagon is to be of the six- 
wheel type, fitted with solid-rubber or pneumatic t, 
and must comply with the Transvacl Motor.Ve icle 
Ordinance, 1931. The Town Clerk, Municipal Offices, 
City of Johannesburg, South Africa; September 24 
(Ref. No. G, 11,754.) 


BOOKS RECEIVED. 


Department of Overseas Trade. EF CG in 
Turkey. Report. By Cot. H. Woops. London: 
His Majesty's Stationery Office. [Price ls. 6d. net.) 

Department of Overseas Trade. Economic and Trade 
Conditions in Latvia. Report. By C. A. Epmonp. 
London: His Majesty’s Stationery Office. [Price 


le. net.) 

Air Ministry. Air Publication No. 1181. Gas Starter 
Systems for Aero-Engines. Second edition. London: 
His Majesty's Stationery Office. [Price 2s. net. 


dite, 





Die Fahrwiderstinde des Rollmaterials im Baubetrieb. 
By Dr.-Inc. Joser Encet. Berlin: V.D.I.-Verlag 
G.m.b.H. [Price 7.20 marks.] 

Manual of Military Motor Cycles, 1932. London: His 
Majesty's Stationery Office. [Price 2s. 6d. net.) 

Department of Scientific and Industrial Research. Third 


and Final Report of the Adhesives Research Committee. 


London: His Majesty's Stationery Office. [Price 
28. 6d. net.) 

United States Bureau of Mines. Bulletin No. 362. 
Metal-Mine Accidents in the United States during the 
Calendar Year 1930. Technical Paper No. 512. 
Friability, Slacking Characteristics, Low-Temperature 
Carbonization, Assay and Agglutinating Value of 


Washington and other Coals. By N. F. Yancy and 


others. [Price 25 cents.] No. 522 Falls of Roof and 
Coal in Mines Operating in the Pittsburgh C Bed 
in Marion and Monongalia Counties, W. Va. By 


J. W. Pavt and J. N. Geyer. 
ment Printing Office. 

United States Bureau of Mines. Mineral Resources of the 
United States. 1:21 Gold, Silver, Copper, Lead and 
Zine in 1930, Mine Report. By C. N. Gerry and 
P. Lurr. I: Gold, Silver, Copper, Lead, and 
Zine in Idaho and Washington in 1930. Mine Report. 
By C. N. Gerry and T. H. Mmuzr. II: 1 Fluorspar 
and Cryolite in 1931. By H.W. Davis. Washington : 
Government Printing Office. 

Sheradizing. A Text Book for Architects and Engineers. 


Washington : Govern- 
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By G. Perrre and J. C. Mitts. Wolverhampton : 
Whitehead Brothers (Wolverhampton). [Price 2s. 
net.) 


Department of Scientific and Industrial Research. Fuel 
esearch. Physical and Chemical Survey of the National 
Coal Resources. No. 23. The Significance of Spares 
in the Correlation of Coal Seams, Parts II and III. 
London: His Majesty’s Stationery Office. [Price 
28. net.) 


Tue Sunpeam Piston.—For some time t, all the 
engines manufactured by Messrs. The Sunbeam Motor 
Car Company, Limited, Moorfield Works, Wolver- 
hampton, have been fitted with composite pistons. The 
head is a high-grade aluminium-alloy die casting, while 
the skirt is machined from a tube of case-hardening steel, 
and while the piston is extremely light, it is free from 
slap and is highly resistant to wear. The head and skirt 
are spigoted together and gudgeon-pin bosses are formed 
as an integral part of the skirt, and register with corre- 
sponding bosses cast in webs springing from the head. 
The gudgeon pin therefore passes through bearings in 
each part, securely maintaining their relative positions. 
We are informed by the makers that this piston is now 
available to other manufacturers and transport operators, 
the company having facilities for producing models 
suitable for all types of imternal-combustion engines, 
whether for touring cars, commercial vehicles, aircraft 
or marine use. 


British STANDARD SyMBOLS FOR ExLecrricaL WIRine 
PLans.—Individual architects, consultants and con- 
tractors all have their own ideas as to how a wiring plan, 
showing interior wiring installations, should be drawn, 
and the loss of time involved in deciphering some of the 
symbols used is a continual source of irritation, not to 
mention expense, to all concerned. The standard 
graphical symbols recommended by the British Standards 
Institution in their new specification, No. 447—1932, 
have been drawn up with the co-operation of the Archi- 
tectural Association, the Association of Consulting 
Engineers, and the Electrical Contractors’ Association. 
These symbols enable complicated installations to be 
planned out without resorting to the use of coloured 
neils or ink, and, in drawing up the list, consideration 
AS n given to the employment, where practicable, 
of a sign which has some resemblance to the device it is 
intended to represent. The symbols are conveniently 
arranged on a single sheet which can be cut out of the 

mphlet and stuck on a card for hanging on the wall. 

‘opies of the booklet can be obtained on application 
to the Publications Department of the Institution, 28, 
Victoria-street, London, 8.W.1, price 1s. 2d., post free. 








CONTRACTS. 


Messrs. Srk WiLL1AM ARROL AND Company, LIMITED, 
Glasgow, have secured the contract from the Southern 
Railway Company for the reconstruction of Streatham 
Road Bridge, Mitcham Lane, London. The work has 
to be completed in six months. 

Messrs, Perem’s, Loarep, 3, Central-buildings, 
Westminster, London, 8.W.1, advise us that Messrs. 
J. M. Voith, of Heidenheim, Germany, have been awarded 
the contract for the fourth unit at the Shannon Power 
Station. This unit, which will have a capacity of 
30,000 h.p., is to be of the Kaplan type and, at present 
time, the maximum head under which it will operate is 
95 ft.; act , however, it is being designed for the 
ultimate operating head, which is 106 ft. 

Messrs. HupswELL, CLARKE AND Company, LIMITED, 
Railway Foundry, Leeds, have received a third repeat 
order from Messrs. Beswick’s Lime Works, Limited, 
Hindlow, near Buxton, for a ony Diesel 
locomotive having a six-cylinder, 100-120 h.p. Mirrlees 
engine. They have also received an order from Messrs. 
J. C. Robinson, Chesterfield, for a standard-gauge 
Diesel locomotive fitted with a 70—80-h.p., four-cylinder 
Mirrlees engine. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrippLesBrovcH, Wednesday. 

The Cleveland Iron Trade.—With local consuming 
plant closed down this week for the annual race holidays, 
sales to other home districts light, and overseas trade 
negligible, the already inconveniently large stocks are 
increasing considerably. Output is at a low ebb. 
Under conditions of contract with ironmasters, second 
hands are not at liberty to deal with principal home 
customers, makers reserving to themselves the right to 
supply direct the needs of chief buyers. Makers offer 
iron at specially cheap rates to firms in Scotland, but 
without much success. Local and other home buyers 
consider they are harshly treated by not securing price 
concessions. For the home trade, producers adhere to the 
following fixed figures: No. 1 Cleveland, 6ls.; No. 3 
g-m.b., 58s. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 
forge, 578. 

Hematite—Conditions in the East Coast hematite 
ment continue unsatisfactory and discouraging. 
are impossible except at substantially below cost. 

Merchants have command of fairly good parcels, and 

are under no restriction as to the disposal of their 

holdings. There are only three hematite furnaces in 
blast, but output is excessive. Producers have heavy 
accumulations at their yards, but while greatly in need 
of orders, are unwilling further to reduce the recognised 
market rates. Prices are not definitely fixed, and terms 

of sale vary after individual negotiation. Makers, as a 

rule, ask 61s. for ordinary qualities, and 61s. 6d. for 

No. 1 grade, but second hands are prepared to accept 

lower prices. 

Foreign Ore.—There is no market for foreign ore. 
The nominal price of best rubio remains at 14s. 9d., c.i.f. 
Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
lentiful, and difficult to dispose of, local users still 
1aving considerable supplies of their own makes. Sellers 
are keen to reduce stocks, and do not hesitate to shade 
15s. for good medium qualities delivered here. Con- 
sumers claim to be able to buy at the equivalent of 14s. 6d. 
Manufactured Iron and Steel.—Operations at the 
semi-finished and finished irom and steel works are 
suspended this week for the holidays. In nearly all 
departments, order books are very bare, but branches 
engaged on the production of constructional steel have quite 
a lot of work to execute, and report orders coming in. 
Among the principal market quotations are : Common 
iron bars, 9/. 158.; best bars, 101. 58.; double best 
bars, 10/1. 15s.; treble best bars, 11/. 58.; packing 
(parallel), 8/.; packing (tapered), 10/.; steel billets 
(soft), 51. 7s. 6d.; steel billets (medium), 61. 12s. 6d. ; 
steel billets (hard), 7/. 2s. 6d.; iron and steel rivets, 
112. 5s. ; steel ship plates, 87. 15s. ; steel angles, 8/. 7s. 6d. ; 
steel joists, 82. 15s.; heavy sections of steel rails, 8/. 10s. 
for parcels of 500 tons and over, and 9/. for smaller lots ; 
fish plates, 12/. 10s.; black sheets (No. 24 gauge), 
7i. 15s. to 8l.; galvanised corrugated sheets (No. 24 
gauge), 91. 5e. 

Scrap.—Sales of scrap are not easily arranged. Borings 
are 22s. 6d.; turnings, 30s.; light cast iron, 31s. ; 
heavy cast-iron, 35s.; machinery metal, 36s.; and heavy 
steel, 35s. 


de 


Exports or Woop-Putr rrom Canapa.—The total 
quantity of wood-pulp exported from Canada in 1930, 
according to figures issued recently by the Dominion 
Bureau of Statistics, in co-operation with the Forest 
Service of the Department of the Interior, was 760,220 
tons. Upwards of 85 per cent. of this total went to the 
United States, while Japan took 7 per cent., the United 
Kingdom 3 per cent., and France 2 per cent. 


THe Turner Vattey, ALBERTA.—An oil well in the 
Turner Valley, which has been yielding about 100 barrels 
of crude oil daily, has been carried deeper and has now 
become a “wet gasser’’ with a production which is 
expected to be about 300 barrels of naphtha daily. The 
well first tap the ‘“‘ Home ” sands but has now been 
carried to a depth of 5,760 ft. of which 170 ft. are lime- 
stone. The well is close to the largest producer in the 
Turner Valley, and the extreme wetness of the gas is 
said to assure an excellent output. 
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FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

Crewe Steelworks—After a considerable period of 
rumours and uncertainty, the fate of the Crewe steelworks 
of the London Midland and Scottish Railway.Company 
was definitely settled last week-end, in an official an- 
nouncement by the directors that the works will be 
closed down on September 30. The announcement, 
which was entirely unexpected, has caused great con- 
cern in the town, because, only a few days before, 
an order was placed with the works for 5,000 tons of 
rails, which, ordinarily, would have ensured work till 
Christmas for the 500 men employed. This, it is stated, 
will now be expedited to enable the closure to be effected 
by the end of next month. In their statement the 
directors point out that they reached their decision after 
considering the alternatives of incurring heavy capital 
expenditure in modernising the works, or obtaining 
supplies from steel producers direct. In view of the 
capacity of existing steel plants and the national impor- 
tance of economic production of steel in Great Britain, 
the expenditure necessary to modernise the Crewe forge 
and rolling mills could not be justified. The directors 
added that the decision did not mean the abandonment 
of Crewe as a railway centre, as the development of the 
Company’s arrangements would enable certain subsidiary 
workshops to be concentrated at Crewe. The Company 
has promised to do all it can to alleviate distress by the 
granting of retiring gratuities, or in giving free removal 
to employees securing work elsewhere. 

Machine-Tool Exports and Russia.—The extensive 
cuts in the amount available from the Export Credit 
Fund for trade with Russia is blamed by two Altrincham 
firms, Messrs. George Richards and Company, Limited, 
and Messrs. Tilghman’s Patent Sand Blast Company, 
Limited, for their inability to accept orders which would 
have meant employment for 18 months. Mr. A. E. 
Ingham, the joint managing director of the companies, in 
an interview, said that the last credit facilities only 
amounted to 1,600,0001., which was quickly absorbed by 
the engineering trade, leaving little for the machine-tool 
industry. As a result, firms in that section were unable to 
accept orders, though Messrs. Arcos Limited, were willing 
to place further business. The firm’s employees are peti- 
tioning the local Member of Parliament, asking for ex- 
tended export credit. Meanwhile, the firms are com- 
pelled to reduce staffs, and are now employing about 350 
men compared with 700 to 1,000 in normal times. In 
recent years the industry has made great use of the 
credit scheme in trade with Russia. 


Some Recent Orders.—Messrs. The Lancashire Steel 
Corporation, Limited, of Partington, and Messrs. The 
Barrow Hematite Steel Company, Limited, are partici- 
pating in a 10,000-tons rail order placed with Britich firms 
by the Chinese Government. At Cheadle Heath, near 
Manchester, Messrs. Henry Simon, Limited, have further 
strengthened their order book with a contract from the 
Leith Commission, for the supply of conveying, elevating. 
weighing and discharging machinery for a new 250,000/. 
grain warehouse at Imperial Dock, Leith. Retaining 
walls and deck construction for a Great Western Railway 
scheme to cover their main line at Ealing are to be 
undertaken by Messrs. Structural Steelcrete Limited, 
Manchester. 


NOTES 





ELECTRICITY ON THE FarmM.—The British Thomson- 
Houston Company, Limited, Rugby, have issued a book- 
let entitled “* Electricity on the Farm,” in which descrip- 
tions are given of the apparatus now available for lighting, 
heating, cooling and power purposes. Reasons why power 
should take the place of manual labour are clearly 
stated, and the advantages of the electric motor as a 
power unit in these days of wide availability of supply 
are pointed out. The Company have designed an 
agricultural motor which can either operate line shafting 
or be mounted on a truck, and a number of illustrations 
of the application of this equipment for general farm 
use, as well as pumping and ventilation, are given. Some 
useful notes as to the way in which electricity can be 
employed in the farmhouse itself are given. The 
pamphlet is clearly written, without the undue introduc- 
tion of technicalities, and should be found useful by those 
for whom it is intended. 





Automatic WrrELEss Beacon Srations in CuHina.— 
Following the successful operation of the Marconi auto- 
matic wireless beacon station, which was installed in 
1930 at North Saddle Island, near Shanghai, the Chinese 
authorities have arranged to equip two other important 
navigational points with similar apparatus of the latest 
type. The sites of the new beacons will be at Shaweishan 
Island, near the mouth of the Yang-tse-Kiang, and 
Gutzlaff, also on the important shipping routes to 
Shanghai, and along the Yang-tse-Kiang. These will be 
equipped with beacons having a power of 700 watts and 
500 watts, respectively. Automatic wireless beacon 
stations of this type, which transmit omni-directional 
signals, enabling ips fitted with direction-finders to 
take bearings, have become accepted by the leading 
maritime countries of the world as one of the most 
important aids to navigation. The entire apparatus of 
the Marcori beacon transmitters is controlled by a 
master clock, which switches on the transmitting appa- 
ratus at predetermined times, when the transmitter 
sends out a characteristic signal incorporating the call 
sign allotted to the beacon, after which the plant shuts 
down until the next call is again automatically trans- 
mitted. Provision is made so that the calls car be trans- 
mitted at comparatively long intervals during fime 
weather or continuously when foggy weather or unfavour- 
= conditions Of visibility prevail in the vicinity of the 

acon. 





NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Coal Trade.—Anthracite is still the bright spot 
of the Welsh coal trade, though shipments of bituminous 
and anthracite combined in July were 44,545 tons 
more than in the corresponding month of last year. 
The total clearances at Cardiff show an increase of 
from 661,362 tons to 705,907 tons, but at Newport 
they were reduced from 340,142 tons to 261,456 tons. 
Steam coals exported from Swansea increased from 
46,494 tons to 66,841 tons, and at Port Talbot from 
96,264 tons to 100,445 tons. Clearances of anthracite 
from Swansea also increased from 201,190 tons to 
286,089 tons, and at Port Talbot from 53,565 tons to 
57,282 tons. The coal traffic of the South Wales docks 
in the past week at 371,215 tons was well in excess of 
the 244,765 tons shipped in the preceding holiday week, 
but 95,637 tons below the quantity cleared in the 
corresponding week of 1931, Shipments from Cardiff 
increased from 39,750 tons to 106,300 tons, at Barry 
from 74,805 tons to 96,460 tons, at Port Talbot from 
21,655 tons to 37,760 tons, at Swansea from 46,475 
tons to 66,725 tons, and at Newport from 39,285 tons 
to 52,260 tons, but at Penarth, they fell from 22,795 
tons to 11,710 tons. A couple of significant features 
were disclosed in the past week, when an inquiry 
circulated for tonnage to carry about 50,000 tons of 
Welsh anthracite to Canada between April and October 
of next year. Another interesting item was the fitting 
of a steamer to transport 2,500 tons of Welsh coke to 
Three Rivers, representing the first cargo of Welsh 
coke sent to the Dominion. There is keen speculation 
as to whether the coke is required for metallurgical 
purposes or as a substitute for anthracite for domestic 
use. It is, however, hoped that it is the forerunner of 
further cargoes. 

Ship - Repair Wages.—South Wales ship-repairers 
have placed before the various trades unions associated 
with ship-yard work, proposals for a revision of working 
conditions, which they state are at present a serious 
handicap to the attraction of work to the district. 

Grain Dischargers Strike-—Grain dischargers em- 
ployed at the Cardiff docks, came out on strike last 
week in an effort to reduce the number of sacks sent up 
in the slings at a time. The men, who were sending 
up 4 sacks at a time, suddenly reduced the number to 
3, which was of course objected to by the employers’ 
representatives. The men, however, refused to send 
up 4 and left work. They, however, resumed after 
a two days’ stoppage, an agreement being reached to 
send up 4 bags at a time from certain parts of the ship 
and 3 bags simultaneously from other parts. 








NOTES FROM THE NORTH. 


Guiascow, Wednesday. 

Scottish Steel Trade.—-No change has taken place 
during the past week in the state of the steel trade of 
Scotland, and practically all the works are short of 
specifications. Consumers of steel material in general 
are ordering very little, while the demand for shipbuilding 
purposes is just about the lowest on record, with no 
prospect of any increase in the immediate future. The 
export side of the industry is poor, but makers have 
hopes that much good will come out of the Ottawa 
conference, and that buying within the Empire will 
expand considerably. Makers of black steel sheets 
continue to be fairly well employed and have quite a 
respectable amount of work on hand, much of which is 
for the overseas market. Prices show no change, and 
are as follows :—Boiler plates, 91. per ton ; ship plates, 
81. 15s. per ton ; sections, 8/. 7s. 6d. per ton ; black steel 
sheets }-in., 7/. 15s. per ton; and galvanised corrugated 
sheets (No. 24 gauge), 11/. per ton, all delivered at Glas- 
gow stations. 

Malleable Iron Trade——-No improvement can be 
reported in connection with the malleable-iron trade of 
the West of Scotland, and the majority of the works are 
only running on a day-to-day basis. Fresh business is 
extremely scarce, and inquiries do not point to much 
likely to come forward. The re-rollers of steel bars are 
in a similar position and the outlook is very uncertain. 
The following are the current market quotations :— 
““Crown ” bars, 91. 15s. per ton for home delivery and 
91. 58. per ton for export; and re-rolled steel bars, 
61. 10s. per ton for home delivery and 61. 7s. 6d. per ton 
for export. 

Scottish Pig-Iron Trade.—Conditions in the pig-iron 
trade of Scotland are most disappointing, and there are 
no signs of any change for the better, as inquiries are of 
a very limited nature. Production is confined to the 
output from one furnace, and stocks at present on hand 
are sufficient to meet all demands. The import from 
India continues. Current market quotations are 
unchanged and are as follows :—Hematite, 68s. 6d. 
per ton, delivered at the steel works; foundry iron, 
No. 1, 728. per ton, and No. 3, 69s. 6d. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, August 13, amounted to 337 tons. 
Of that total, 331 tons went overseas and 6 tons coast- 
wise. During the corresponding week of last year the 
figures were 50 tons overseas and 20 tons coastwise, 
making a total shipment of 70 tons. 

Shipbuilding.—Shipbuilding in the Greenock district 
has been at a very low ebb for some time, and only one 
contract has been secured this year, but it is now reported 
that Messrs. George Brown and Company have booked 
an order for a coasting vessel of 400 tons gross. This 
vessel, which is for British owners, will be supplied with 
Diesel engines by the Newbury Diesel Company. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—So divergent are the conditions obtain- 
ing in the local steel and engineering trades that it is 
difficult to gauge the actual trend of events. Though 
depression has become firmly entrenched in some direc- 
tions, the general position is not lacking in favourable 
features. Short-time working is in operation at many 
works, and the capacity of plant employed as com- 

ed with the pre-holiday stoppage is slightly less. 
ow the Sheffield district has been able to withstand the 
depression is shown by the latest statistics relating to 
steel production. During June, this area had an output 
of 68,100 tons (which included 21,200 tons of acid and 
41,700 tons of basic steel), as compared with 63,800 tons 
in May, showing an increase of 4,300 tons. In com- 
parison with a year ago, June’s output has increased by 
over 11,000 tons. The demand for raw and semi- 
finished materials continues on an unsatisfactory level. 
There is a complete absence of forward buying. The 
outlook, however, is considered in some quarters to be 
brighter than for some time past. An autumn revival 
is expected. Soviet Russia has placed orders locally for 
a large quantity of high-speed steel. It is understood that 
further business from that market could have been 
secured, but the long credit required and the lack of 
Government guarantees was responsible for the work 
being turned down. In the heavy engineering and 
machinery trades conditions have undergone little change. 
There is still a paucity of business in railway rolling stock 
requirements, while the demand for ship steel, forgings, 
and castings is not impressive, but here again makers feel 
that improvement cannot long be delayed. A fair tonnage 
of automobile steel and fittings is being transported from 
this area, while the electrical trades are good customers 
in high efficiency steels, for which there is a growing 
demand for a variety of uses. Both stainless and rust- 
less materials are active lines. The season in farm and 
garden tools is on the wane, and the volume of business 
done is below normal. Twist drills and hacksaw blades 
are progressive sections. The light foundries are only 
operating at part capacity. 

South Yorkshire Coal T'rade.—The market generally 
has undergone little change. The demand on both home 
and export account leaves much to be desired. Indus- 
trial fuel is fairly weak, but improvement is expected 
to develop. Small coal is in poor demand. Stocks at 
both colliery sidings and depots are steadily mounting. 
A slump has been experienced in the tonnage being sent 
to the Lancashire cotton trade. Electricity undertakings 
are also taking moderate supplies. Best steams are in 
demand by railway undertakings. Housecoal is quiet, 
consumption being well below normal. The coke market 
is weak both on home and export account. Gas coke 
shows a slight improvement. Gestation: ; best branch 
handpicked, 258. to 25s. 6d.; Derbyshire best house, 
20s. to 21s.; Derbyshire best brights, 17s. to 18s. ; 
screened housecoal, 15s. to 16s.; screened house nuts, 
13s. 6d. to 15s.; Yorkshire hards, 16s. to 18s. ; Derby- 
shire hards, 16s. to 18s. ; rough slacks, 8s. 6d. to 9s. 6d. ; 
nutty slacks, 7s. to 8s. 6d.; smalls, 48. 6d. to 5s. 6d, 











Evectricat Supply iv Sypnry.—The annual report 
of the general manager, Mr. H. R. Forbes Mackay, for 
the year 1931 shows that the electricity department of 
Sydney, New South Wales, directly supplies an area 
of about 150 square miles in the city and its suburbs, of 
which the population is about 893,500. In addition, an 
area of about 689 square miles, with a population of 
121,110, is supplied in bulk. During the twelve months 
under review 391,310,700 kw.-h. were generated in the 
two stations at Bunnerong and Pyrmont, and 255,767 kw.- 
h. were purchased, the total of 391,566,467 kw.-h. being 
19,154,711 kw.-h., or 4-67 per cent., less than in 1930, 
in spite of the fact that the connections increased from 
559,927 to 579,093 kw. This decrease was entirely due 
to a falling-off in the power load, and was not counter- 
acted by the satisfactory increase in the amount of 
energy used for domestic purposes. The electricity sold 
amounted to 319,326,234 kw.-h., compared with 
332,949,774 kw.-h. in 1930, of which 39-8 per cent. 
was for power, 40°53 per cent. for domestic purposes 
and 3-475 per cent. for lighting. The total cost per 
kilowatt-hour sold was 1-878d., compared with 1-77d. in 
1930, in spite of the fact that the fuel costs fell from 
0-+223d. to 0-171d., and the price of the bulk supply from 
0-318d. to 0-257d. 

Wortp Svuppiies or Motyspenum.—-According to 
statistics issued recently by the United States Bureau 
of Mines, three concerns produce from 97 to 98 per cent. 
of the world’s requirements in molybdenum. Two of 
these, Messrs. The Climax Molybdenum Company, 
Climax, Colorado, and Messrs. The Molybdenum Corpora- 
tion of America, Questa, New Mexico, are in the United 
States, and one, Messrs. Norska Molybdenprodukter A/S., 
is at Knaben, north-east of Stavanger, Norway. It is 
stated that the Climax Company alone furnishes fully 
75 per cent. of the world’s output, and has apparently 
developed ore reserves sufficient to supply the entire 
world’s requirements, at the present rate of consumption, 
for 190 years. The production of the United States 
mines during 1931 amounted to 3,000 short tons of 
concentrates, containing an average of 85-93 per cent. 
of molybdenum sulphide (Mo8,). Corresponding figures 
for 1930 were 3,618 tons and 85-75 per cent. The 1931 
production, although considerably less than that of 1930, 
was slightly greater than the average for the five-year 
period 1926-1930. It has recently been reported that 
a deposit of molybdenite (MoS,) has been discovered 
at Deep Creek, Araluen, New South Wales, and that 
another small deposit has been located in the Khibinsk 
district, Kola Peninsula, Russia. 
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SOME DEFECTS IN SCIENTIFIC 
INSTRUCTION. 


ApprEssineé the Yorksbi~ neil for Further 
Education, Mr. H. P- --w.enr; Parliamentary 
Secretary to the Board of Education, recently 
pointed out that there was a real danger of a shortage 
of skilled craftsmen in this country, should industry 
revive. This shortage was, he said, to a considerable 
extent due to the diversion of the more intelligent 
boys to the secondary schools and thence into 
academic and black-coated occupations and to 
the increase of secondary at a greater rate than 
technical schools. If we were not careful, therefore, 
we should soon reach the same state in industry as 
has already been attained in certain, no doubt 
legendary, South American republics, where the 
army consists mainly of generals and senior non- 


. | commissioned officers. This movement, the gravity 


of which can hardly be overstressed, may be analysed 
from two points of view, both of which show how 
harmful it may be, not only to the prosperity of the 
country, but to the well-being of individuals. Far 
as the mechanisation of industry has gone, and 
further as it may go, there can be no doubt that 
a certain proportion of skilled workmen and 
foremen will always be required, and it is important 
therefore that nothing should be done to prevent 
the free flow of suitable recruits to their ranks. 
On the other hand, the rush to secure black-coated 
occupation is making it more difficult for boys and 
girls from the secondary schools to obtain work. 
The result is that, while there is a risk of one section 
of the labour market being starved, another is 
already suffering from repletion. 

Supporters of the Jaisser faire policy will no 





doubt argue that this is a state of affairs which 





time will correct, and that when parents, pupils, 
and even educationists discover that clerical work 
no longer offers glittering prizes to those whose 
talents are mediocre, they will turn their attention 
to occupations which, though perhaps less spec- 
tacular and, for some reason, considered less 
desirable socially, are not without their ad- 
vantages, either to the individual or to the 
common weal. They may even be forced to 
recognise that a man who can accurately assemble 
and keep in running order a machine for the 
production of a commodity of general consumption, 
deserves no less well of this country than one who 
instructs the young or balances a ledger. Those 
who point out that, while this re-adjustment of 
values is taking place, the individual will suffer 
will, on the other hand, be hard put to it to suggest 
an alternative. It would seem, however, that a 
partial solution might be found in some alteration 
of the educational curriculum, though whether this 
would actually be more rapid in its effects than the 
other is open to question. 

That some alteration in the curriculum is desirable 
for other reasons, as far as the teaching of science 
is concerned, will, however, be gathered from an 
indictment of present methods which was made 
by Professor Irvine Masson in the Alexander Pedler 
Lecture to the British Science Guild. To begin 
with he expressed the doubt whether excessive 
classical specialisation, which had for so long made 
our education lop-sided, had not now been replaced 
by an over-swing in the other direction, with the 
harmful result that such non-scientific subjects 
as valuably subserved a scientific training had been 
displaced. The effects of this elimination, though 
bad enough in the case of those who proposed to 
make science a career, was even more deleterious 
for those, the large majority, who would in future 
deal with persons rather than things and would, 
like teachers, engineers, and physicians, utilise 
science rather than practice it. This contention 
receives a good deal of support from an examination 
of the facts. It appears that in 1929, 59,584 
candidates, of whom 46,410 were from secondary 
schools, offered themselves for the various school 
certificate examinations. Of these, nearly all 
took English, French, History and Elementary 
Mathematics, and on this score very little criticism is 
n . On the other hand, only 12 per cent. 
of the candidates from the public schools and 6-5 
per cent. from the secondary schools offered 
German, a position which, as Professor Masson 
rightly says, must strike every thinking person 
with dismay, when the value of that language, 
both to the professional and the business man, is 
considered. This unfortunate state of things seems 
to be due to the fact that in many schools, Greek, 
German and Chemistry are alternative subjects, 
and that of these, the last offers the greatest 
attraction both to the parent, who sees in it a 
source of income, and to the pupil, who finds it 
difficult to resist the temptation to handle test 
tubes and beakers. The result is that the boy 
leaves school ignorant of a language which may be 
of the greatest use to him in after life, and armed 
instead with a few elementary and isolated facts 
about a science, which he will certainly not be able 
effectively to employ. For, as Professor Masson 
says, a great deal of early juvenile school chemistry 
is of very little value, partly because, for reasons we 
shall discuss below, it is being taught by specialists. 
The same applies in a less degree to the other 
experimental sciences, only because they are less 
popular, the proportion of candidates who offered 
physics from the secondary schools being 27-5 per 
cent. as against 43 per cent. for chemistry, while 
the number of candidates wishing to take biology 
and geology was even smaller. 

On the whole, however, regarded as a test for 
entrance to a university, the Schools Certificate 
examination is broad enough, though it allows 
the candidate to specialise too early, and, judged 
as a standard for testing a boy’s suitability for 
commercial and industrial life, it does not lay 
sufficient stress on fundamentals. On the other 
hand, the Higher School Certificate, which in 
many universities exempts the holder not only 
from the matriculation, but from the intermediate 
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subjects at least, releasing from ite present depend- 
ence on the ipse dixits of teachers and text books. 
The result of this dependence is that the university 
honours teacher has first to rid the average student 
of the notion that the written and spoken word is 
the alpha and omega of knowledge, and then to 
persuade him that things and events are the only 
true source of scientific information, and that he 
must think for himself. This qualification is, of 
course, no less useful to the young man who 
proceeds direct from school into the work-a-day 
world, whether to a black-coated or to a shirt- 
sleeves occupation. That all education should be 
directed to that end is a platitude, so platitudinous 
that it does not seem to have received the attention, 
which it undoubtedly deserves. 

We cannot follow the careers of those who, having 
passed more or less successfully through the public 
and secondary schools, are launched forthwith on to 
an overcrowded labour market. With Professor 
Masson we must confine our attention to those 
50,000 students, about 10 per cent. of the whole, 
who are studying at the universities. Of the 
10,000 students who enter these seats of learning 
each year about 37 per cent. come from the secondary 
and the remainder from the public schools, the 
latter, accounting for three out of four of those 
leaving that class of educational institution. Of 
each group of sixteen entering the Universities, 
thirteen later obtain a degree ; seven in arts, four in 
medicine, engineering or applied science, and two in 
pure science, the total number of degrees betowed 
each year being nearly 9,000. About two-thirds of 
those successful are honours graduates, a state of 
affairs which Professor Masson ascribes to the 
preferential treatment given by the Board of Educa- 
tion to the holders of this form of certificate and to 
the fact that some 6,000 of the students are pledged 
in advance, as the result of having obtained grants, 
to enter the teaching profession. As, however, a large 
number of these students are not of Honours calibre, 
the result is that their time is wasted in trying to 
secure something that it is impossible for them to 
attain. This, moreover, is not the whole extent 
of the damage. Most of the successful Honours 
degree candidates have secured their object by 
specialisation and when, as most of them do, they 
begin to teach, they tend to force specialised, instead 
of general, information on their students. 

Professor Masson's remedy for this unsatisfactory 
position is to increase the status of the Pass degree, 
and to transfer to the courses leading up to it many 
of those who are now perforce taking Honours. At 
the same time, he would like to reorganise the 
Honours courses, so that those who participate in 
them will learn how to unearth knowledge for 
themselves and be able to continue their delving, 
not for three, but for five years. This extension of 
time is rendered necessary by the great volume 
of knowledge which recent advances have made it 
essential for the student to acquire. Such changes 
would in turn enable a great deal of the burden 
of specialisation to be transferred from the schools, 
and leave the student more time free for reading. 

Examining the problem, as we stated at the begin- 
ning of this article, on the broadest possible basis, it 
may be argued that the real danger which faces the 
young man at the present time, is that of too early 
specialisation. If he leaves school well equipped 
in what used to be called the three Rs’, and with 
some knowledge of one or more foreign languages, 
he will not be badly equipped for any career, which 
taste or inclination lead him to embrace. Nor will he 
have sacrificed his freedom to make a change, should 
subsequent impressions of its desirability prove 
first ideas to be incorrect. Mc reover, he will have 
achieved a position in which he will be capable of 
enjoying such imponderables as literature, art and 
music, and of mixing on terms of equality with his 
fellow men in all grades of society. In a word, he 
will be liberal minded. On the other hand, neglect 
of fundamentals at school can only mean a narrow- 
ness of outlook, prove a real obstacle in after 
life, and lead to an introspectiveness, which what- 
ever wordly success he may attain, will leave him 
something less than a whole man. A grave 
responsibility is therefore laid on our educationists 
to ensure that this deep pitfall in the paths of 
those whose careers they are directing is avoided. 





THE REGULATION OF ROAD 
TRANSPORT. 


Tue last few days have seen the publication of two 
documents, the objects of which are to regularise 
and control the growing traffic on the roads of the 
country and to relieve the position in which, as a 
result, the railways are being placed. The first,* 
and by far the most important of these, is the report 
of the Conference, consisting of representatives of 
the railway and road interests and presided over by 
Sir Arthur Salter, which was set up by the Minister 
of Transport to consider what would be a fair basis 
of competition between rail and road transport of 
goods. Unfortunately this came to hand so late 
that we must defer detailed consideration of its 
contents until our next issue, and must in the mean- 
time limit ourselves to saying that it unanimously 
recommends that commercial motor vehicles should 
be taxed at a higher rate and should be subjected 
to a form of licensing, which will ensure payment of 
reasonable wages and good conditions for employees 
as well as the maintenance of the vehicles themselves 
in a state of fitness. In addition, it recommends that 
the Minister of Transport should be empowered to 
prevent the transfer of certain classes of goods from 
the railways to the roads. It therefore fully 
recognises the inequality which at present exists 
between the railways and the road users, and shows 
that the latter are not averse to the correction of an 
unjust position. We hope the result will be the 
closing of a disastrous controversy. 

The second report, to which we have referred, 
also deals with the relations between the rail and 
road transport, though its main object is to propose 
ways and means for relieving the congestion in the 
streets of London, which has been caused by the 
great extension of motor coach traffic. About two 
years ago this congestion became so great that 
the London Traffic Advisory Committee recom- 
mended that this type of vehicle should be entirely 
excluded from the “central” area. As was not 
unnatural this recommendation was received with 
strong protests, especially from those operating 
sightseeing tours, and as these services could not be 
exempted from any general regulations the Minister 
of Transport adopted the alternative of giving 
General Directions to the Traffic Commissioner for 
the Metropolitan area. These General Directions, 
which were issued in March, 1931, laid down that 
in granting licences, special regard should be paid 
to the desirability of restricting such services in the 
central area and that the needs of the area as a 
whole, the elimination of unnecessary services and 
the prevention of wasteful competition should, 
inter alia, be borne in mind. In addition, such ques- 
tions as the effect of terminal and picking up points 
on congestion and the imposition of minimum fares 
to prevent competition with short stage omnibuses 
were to be considered. It is to be noted that the 
responsibilities of the Traffic Commissioner relate 
to coach services only and that, rightly or wrongly, 
such other factors in causing congestion as private 
motor cars, crawling taxi-cabs and horse-drawn 
vehicles are, so far as he is concerned, ultra vires. 
During 1931, the Metropolitan Traffic Commissioner 
examined the whole question of the granting of road 
service licences and drastically curtailed both their 
number and their scope. The result was widespread 
dissatisfaction and appeals on the part of those 
concerned, the outcome being the appointment of 
a committee, presided over by Lord Amulree, to 
investigate the whole question, with reference more 
particularly to the restriction of services, the 
limitation of stopping places and the exclusion of 
motor coaches from the central area of London. 

The first of these questions is dealt with in the 
Final Reportt of the committee, which has been 
published by H.M. Stationery Office. From this 
it appears that 35 appeals by operators of short- 
distance coach services against the decision of the 
Metropolitan Traffic Commissioner, either not to 
license these services at all or to curtail or reduce 
them, were dealt with. In addition, seven appeals 
from persons who objected to licences that had been 








* Report of the Conference on Rail and Road Trans- 
port. London: H.M. Stationery Office. [Price ls 3d. net.) 

t Final Report of the Committee of Inquiry into London 
| Motor Coach Services. London: H.M. Stationery Office. 
' [Price 2s. 6d.) 











granted were considered. The services concerned 
carried some 25,000,000 passengers in 1931, and for 
the purpose of the hearings were grouped terri- 
torially, according to the sectors of the London 
area through which they ran. Peak traffics were 
ignored, the recommendations made being designed 
to secure justifiable frequency throughout the day 
at regular intervals. The report is not easy to 
summarise, since constant reference is made to 
documents which are not quoted in full, but it may 
be said that its general effect is to support the 
Commissioner’s decision, though in certain cases 
modifications of a more or less fundamental character 
have been made, and two appeals put forward by the 
London Midland and Scottish Railway, contending 
that the competing train services were adequate, 
were dismissed. The services have therefore, been 
increased above the level at which they were fixed 
by the Commissioner, though the important proviso 
is made that recommendations involving services 
running beyond the boundary of the London Traffic 
Area are only broad indications, and that in deciding 
whether they are adopted proper weight must be 
given to local conditions. Moreover, the grant of 
the modified licences is intended to be subject to 
any necessary modifications as to route and terminal 
points in London itself and to the conditions as to 
picking up points. These matters were dealt with 
generally in the first Report* of the Committee, 
to which for the sake of completeness we may now 


briefly refer. 


This report deals with the exclusion of motor 
coaches from the central area, and with the limitation 
of the number of stopping places in the Metropolitan 
area generally. These two questions have assumed 
particular importance, since the number of these 
vehicles licensed has risen from 65 in 1920 to 1,672 
in 1931, an increase of no less than 2,472 per cent., 
while the corresponding increase during the period 
1924-31 was 571 percent. These vehicles, however, 
do not carry more than 25,000,000 passengers per 
annum, compared with the 1,937,000,000 dealt with 
by the omnibuses, and the 1,063,000,000 conveyed by 
the tramways. Moreover, they cause congestion, 
additional to that already present, by using the 
highways as terminals or stopping places for longer 
or shorter periods, and are contributory to causing 
“saturation ’’ being reached in many parts of 
London. With regard to the central area, though 
complete exclusion is not recommended, the 
conclusion is reached that the mere fact that a 
service is “ desirable in the public interest ’’ should 
not be sufficient ground for its being permitted to 
traverse a route in central London during the busy 
parts of the day, or where the use of congested 
streets is involved. It must, in fact, be proved to 
be “‘ necessary in the public interest,”’ a distinction 
which, though logical enough, is not, in our view, 
going to be particularly easy to draw. We are 
glad to note, however, that it is applied equally 
to both short and long distance services and with 
certain modifications to excursion and tour coach 
services, about which a good deal of fuss has 
been made. The same applies to the use of these 
streets by empty coaches proceeding between their 
garages and the terminal points. These recom- 
mendations may be emphasised by referring to the 
statement that many of the coaches now operating 
in the central area are nearly empty and at the 
same time there are vacant seats, both in the 
Underground trains and in the omnibuses. The 
correct policy would therefore seem to be the 
establishment of terminal points outside the central 
area from and to which passengers could travel by 
other means. 

Tt naturally follows, as the report points out, 
that coach stations should be established at con- 
venient points near central London to serve 
authorised coach routes, as well as at places in the 
suburbs within easy reach of the main arterial 
routes. A start has, of course, been made in this 
direction by the operators themselves, and it is now 
recommended that a warning should be given that 
after March, 1935, services will not be licensed, 
unless their terminals are on private property. 
Picking-up points, too, should, it is considered, be 

* First Report of the Committee of Inquiry into London 
Motor Coach Services. London: H.M. Stationery Office 
[Price 2s. 6d. net.) 
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fixed with regard to the nature and amount of traffic 
along the streets concerned, to the number of 
passengers likely to be served and to the probable 
duration of the stop. They should be granted 
sparingly in busy streets and in any event tenta- 
tively, so that the places that are most convenient 
and least obstructive may be selected by experience. 

We understand that the Minister of Transport 
has accepted the recommendations we have out- 
lined and proposes to announce his formal decisions 
on the appeals, so that they become effective from 
Monday, September 19. 


HYDRO-ELECTRIC POWER IN 
ONTARIO. 


Tue twenty-fourth annual report of the Hydro- 
Electric Power Commission of Ontario, which covers 
the twelve months ended October 31, 1931, makes 
very much less cheerful reading than its immediate 
predecessors. The total quantity of electricity 
generated and purchased by the Commission during 
that period was 4,537,514,814 kw.-h., _ being 
558,832,426, or 12-3 per cent. less than in the 
corresponding period of 1930. For purposes of 
comparison, it may be mentioned that the electrical 
output in this country increased during the same 
period by 3-89 per cent. To some extent this falling- 
off was due to a deficiency in the rainfall, which 
was particularly noticeable in the Georgian Bay, 
Eastern Ontario and Nippissing districts, where the 
flow of some of the rivers dropped below any figures 
that. had previously been recorded. This was 
successfully counteracted by interconnection with 
other districts, though for a short period some 
restrictions in the use of power had to be imposed. 
It was, however, mainly caused by the lessened 
demands of certain large chemical and industrial 
plants, the operations of which were affected by the 
industrial depression. Fortunately for the Com- 
mission this falling-off was not necessarily accom- 
panied by a proportionate reduction in revenue, 
since the sales were often conducted on a system, 
which may be compared to a leasing of generating 
facilities, rather than to a sale of commodities. 
The result is that blocks of power are sold and 
produce revenue, even though they are not being 
fully utilised. In fact, in the Niagara and Thunder 
Bay districts the power paid for exceeded the peak 
loads recorded by no less than 90,000 h.p. 

The position is, however, one which the Commis- 
sion cannot regard without anxiety, and in this 
connection reference may be made to two sections 
of the report, which deal with matters of what may 
be called high policy. It is, of course, necessary for 
obvious reasons to maintain a margin between the 
total plant capacity installed and the anticipated 
peak load, and at the same time to utilise this plant 
as far as possible. To effect this, the Commission’s 
ordinary power tariff enables consumers who 
maintain their maximum demand for more than 
four hours a day to obtain all additional energy 
at such low rates as 0-16d. per kilowatt-hour. In 
addition, special rates are offered to consumers 
who are willing to have their supply interrupted 
at certain periods, or who do not object to receiving 
such surplus as may be available after all other 
demands have been met. Such “ at-will” power, 
as it is called, is not attractive to industrial con- 
sumers, and is mainly supplied to undertakings in 
adjacent districts, which secure a large proportion 
of their requirements from steam, and are not 
averse to the arrangement, since it enables them to 
reduce their fuel costs. A large quantity of this 
power has, in fact, been disposed of to the Canadian 
Niagara Power Company for use in the United 
States, on the condition that it can be withdrawn 
at any time, and has resulted in a substantial 
revenue at small additional operating cost. During 
the year under review, however, this demand 
fell off and resulted in a drop in the peak load 
on the Niagara system from 1,000,670 kw. in 
October, 1930, to 805,630 kw. in October, 1931. 
The position is in fact, that while at the beginning 
of the industrial depression the margin between 
installed capacity and demand was non-existent, 
the present large difference is largely represented by 
power sold under contract, and may be called upon 
at any time. In estimating for the future, there- 





fore, this must be taken into account, together with 
the steady growth in demand, which occurs as the 
population increases and becomes more electrically 
minded. It is, therefore, rightly deduced that only 
large developments will be capable of providing 
adequate additional supplies of power in the area 
controlled by the Commission in the future, and that 
as these require several years to construct, there must 
be considerable planning ahead. We imagine that 
this statement is made in reply to certain criticisms 
of the Commission’s policy. Engineers, however, 
will admit that it is the only right course to pursue 
in a Dominion with widespread resources and 
almost illimitable possibilities. 

Turning to the engineering side of the Commis- 
sion’s work, the most interesting development which 
occurred during the year was the completion of the 
first portion of the Chats Fall station. This station, 
which was only begun two years previously, is 
situated on the Ottawa River about thirty-six miles 
above the city of that name. At this point the 
river has an average flow of 45,000 cub. ft. per 
second, and arrangements have been made by the 
construction of a dam to increase the minimum from 
12,000 cub. ft. to 22,000 cub. ft per second initially 
and eventually to 28,000 cub. ft. per second. The 
dam constructed for this purpose is U-shaped in 
plan and is over three miles long, giving an average 
head of 53 ft. It comprises an earth dyke, 4,500 ft. 
long, followed by bulkhead and sluiceway sections 
reaching to the generating station. Beyond this are 
four sluice gates, a log slide and a further length of 
bulkhead and sluiceway, totalling 12,100 ft. In 
the main dam there are 74 18 ft. sluices with sills 
22 ft. below regulated water level, while immediately 
adjoining the power house are four steel gates, 
25 ft. high by 40 ft. wide, which are provided with 
heaters. The intake structure contains three 
water passages for each of the 10 generating units, 
though the power house as at present constructed 
will only accommodate eight, four on each side of 
the inter-provincial boundary which runs through 
the station. At present four 28,000 h.p. units are 
in operation, while the other four, which form part of 
the initial project, are under construction. The 
headworks for the remaining two sets have also 
been built, but the sets themselves will not be 
installed until the storage work has progressed 
sufficiently to ensure there is enough water for them. 
The sets, which are of the vertical type, generate 
three-phase current at a pressure of 13-2 kv. and 
a frequency of 25 when running at 125 r.p.m., and 
are controlled by metal-clad switchgear. Each 
pair of generators is connected to one bank of trans- 
formers, and will be operated as a group, no pro- 
vision being made for paralleling on the 13-2 kv. 
side. The transformers are installed out of doors 
and step-up the generator pressure to 220 kv. for 
transmission by two overhead lines to the Leaside 
transformer station in Toronto, a distance of just 
over 200 miles, where two additional 45,000 kv.-a. 
transformer banks, making six in all, have been 
installed. This line is of similar construction to 
that running from Leaside to Gatineau. 

As regards rural development, a problem to 
which the Commission has devoted attention for 
more than twenty years, a recent Act passed by 
the Ontario Government enables farmers who own 
their premises to borrow a sum not exceeding 
1,000 dols. to pay for the cost of installing services, 
internal and external wiring and such plant as 
pumps and milling machines. These loans are 
repayable in quarterly instalments of principal and 
interest, the latter being at the rate of 6 per cent. 
During the year 74 such loans, aggregating 
23,542 dols., were approved for periods varying 
from one to ten years. In addition the Govern- 
ment provides grants-in-aid for the erection of the 
transmission lines and guarantees a maximum 
service charge. It is not surprising, therefore, that 
during the year under review some 1,304 miles of 
line were constructed, or that an electrical service 
was given to 8,886 additional customers. Arrange- 
ments are in hand for the construction of 1,200 
further miles of line. 

The work conducted in the Commission’s labora- 
tory during the year included an investigation into 
the use of artificial sand for making concrete in places 








where a satisfactory supply of the natural product 


is not available. Preliminary studies show that 
such sands can be used successfully, and tests are 
now being made to determine whether they are 
economical and what the durability of concrete 
made with them would be. A considerable amount 
of concrete inspection work both in the Commission’s 
own structures and elsewhere has also been carried 
out. 


Tue Scrence Musgum. 

THERE are several matters which render the 
Report of the Advisory Council of the Science 
Museum for 1931 of more than usual interest. 
Among these is the reference to the re-constitution 
of the Council itself on the lines recommended by 
the Royal Commission on National Museums and 
Galleries. While suggesting that the Council should 
be more fully representative of scientific insti- 
tutions and industrial groups, the Royal Com- 
mission also said that the Council should be 
assigned a more active part in the management 
and development of the Museum. These recom- 
mendations have been adopted and have already 
borne good fruit. Of the new council, Sir Richard 
Glazebrook is chairman, while its members include 
no fewer than twenty-six nominated by various 
scientific, technical and industrial institutions. 
The reorganisation of the Council cannot but help 
to further the interests of the Museum and of the 
public. It is unnecessary to say that the Museum 
has gained immensely in popularity of late years. 
The total attendances during 1931 amounted to 
1,170,981, or 38,220 more than in 1930. On Easter 
Monday, no fewer than 31,951 visited the Museum. 
The record of attendances at the lectures, and the 
number of readers in the library also show large 
increases. Several special exhibitions were staged 
during the year, among these being objects on loan 
from the Royal Institution, a Linen Industry 
Exhibition, a Geophysical Exhibition, and an 
Optical Exhibition. The Optical Section of the 
Museum has been enriched by the gift of nearly 
600 objects by Mr. T. H. Court, and the Chemistry 
Section by the acquisition of apparatus used by 
Sir William Ramsay in his work on the rare gases 
of the atmosphere. The electrical section has been 
much improved in the last few years, and now a sub- 
committee is drawing up a scheme for the develop- 
ment of the Electrical Engineering Section. In 
conclusion, it may be noted that the Council pay 
a tribute to the work of the late Sir Hugh Bell, who 
was chairman of the Advisory Council from 1912 to 
1931, and to the Director, Sir Henry Lyons and 
the staff. The report contains the names of the 
Advisory Council, and we think that the names of 
the members of the staff might also well be inserted. 
The Report is published by H.M. Stationery Office 
at 9d. net. 


THe Evectric WELDING oF BorLeR Drums. 

Experience with pressure vessels during the past 
few years has shown that where rivets are used a 
combination of corrosion and fatigue may lead to 
failure, and has therefore emphasised the desira- 
bility of employing some construction in which 
the inherent stresses due to this type of fastening 
are avoided. Solid-forged drums, of course, fulfil 
this requirement, but are difficult to justify on 
economic grounds where the pressure does not 
exceed 500 Ib. per square inch. The other alter- 
native is welding, upon which a great deal of 
research has been carried out, but which is still 
regarded. with distrust by the more conservative, 
Considerable interest, therefore, attaches to the 
investigations which have recently been conducted 
by Messrs. Babcock and Wilcox, Limited, into this 
problem. The process which they have devised 
involves the use of a mechanically controlled electric 
arc, suitably shielded, and a technique which, it is 
claimed, allows high-quality welds to be produced, 
That there is some justification for this claim will 
be gathered from test results on specimens of the 
weld metal. These show a maximum and minimum 
elongation in 2 in. of 38 per cent. and 20-5 per vent. 
respectively, with an average of 28 per cent., while 
the reduction in area varied from 65 per cent. to 
32 per cent., with an average of 40 per cent. More- 





over, bending tests, in which the specimens were 
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bent to an angle of 180 deg., gave an elongation of 
the outside fibres varying from 65 per cent. to 
30 per cent., with an average of 45 per cent. An 
analysis of the metal indicates that the nitrogen 
content is less than 0-02 per cent., compared with 
0-1 per cent. to 0-14 per cent. in ordinary arc-weld 
metal, while the manganese content is from 0-3 per 
cent. to 0-6 per cent. compared with less than 
0-2 per cent., and the carbon from 0-08 per cent. to 
0-15 per cent. compared with 0-02 per cent. to 
0-08 per cent. It may therefore be said that the 
metal is deposited under conditions which give a 
maximum protection from the atmospheric gases. 
To justify these claims, two similar drums, designed 
for a working pressure of 500 lb. per square inch, 
have been manufactured. One of these is con- 
structed by the Babcock welding process, while the 
other is of the standard riveted type. They have 
been set up at the Renfrew works, and are being 
subjected to a repeated hydraulic pressure varying 
six times a minute from atmospheric pressure to 
750 lb. per square inch. Extensometers are placed 
at various strategic points to indicate the distortion, 
and the tests are to be continued until failure 
occurs on one or other of the drums. We hope to 
give the results of these investigations in due 
course, but in the meantime think it will be of 
interest to call attention to what may be an almost 
revolutionary departure in boiler construction. It 
should be added that somewhat similar tests, which 
have been carried out in America, show that welded 
joints will withstand a cycle of stress varying from 
zero to a value 50 per cent. above the permissible 
working stress for more than 400,000 times, which 
is at least 50 times as great as would be developed 
during the normal life of the boiler. To attain 
such. results it is, however, necessary to maintain 
good welding practice and to carry out careful 
inspection. For the latter purpose Messrs. Babcock 
and Wilcox are using an X-ray apparatus which 
enables a non-destructive test to be made to prove 
that every joint is sound. The arrangement is 
such that a photographic record can be made of 
every inch of the seam, while each print is marked 
so that the particular section of the weld to which 
it relates can be identified. We also intend to 
refer to this equipment in more detail in a future 
issue. 
Tue Foreign ComMMERCE OF JAPAN. 

The Japanese Empire comprises Japan proper, 
Korea, the Island of Formosa, respectively called 
by the Japanese, Chosen and Taiwan, the Japanese 
portion of Saghalien Island, now designated Kara- 
futo, and a few other small groups of islands and 
territories. Japan proper consists of four large 
and some hundreds of small islands, the total area 
of which is 147,500 square miles, i.¢e., about 2} times 
that of England and Wales. The principal 
Japanese exports are raw silk, cotton and silk 
textiles, knitted goods, paper, china and porcelain, 
coal and various food stuffs. The main imports 
are raw cotton, pig iron, machinery, wool, oil and 
petroleum, and coal. The Financial and Economic 
Annual of Japan for 1931, prepared by the Depart- 
ment of Finance, and issued by the Government 
Printing Office, Tokyo, shows that, up till 1930, 
the last year for which statistics are given, the bulk 
of the raw silk produced was exported to the 
United States of America. Exports of cotton textile 
goods appear to fluctuate a good deal, but taking 
a broad view of the past few years, the purchases 
of British India tend to increase. Calculated in 
thousands of yen, India imported Japanese cotton 
textiles to the value of 47,114 in 1924, 70,394 in 
1925, 86,127 in 1927, 70,185 in 1928, and 109,139 
in 1929. On the other hand, the figure for 1930 
was but 61,216. China hes been the principal 
buyer of Japanese cotton textiles, but, here again, 
her purchases dropped from 150,116,000 yen in 
1929 to 86,913,000 yen in 1930. Of late years, 
China has taken well over 50 per cent. of the 
Japanese exports of coal while the United States 
have been the principal purchasers of Japanese 
porcelain and china goods. The only two Japanese 
commodities to show increased exports in 1930 were 
rice and Portland cement. The value of the latter 
reached 10,066,000 yen, as compared with 9,182,000 
yen in 1929. In 1930 the Dutch East Indies took 
32 per cent., Hongkong 20 per cent., and the Straits 
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| Settlements 15 per cent. of the Japanese exports 
of cement. Turning to imports into Japan, we 
find that the trade in raw cotton is practically 
monopolised by India and the United States; in 
1930, the former country was responsible for 41 per 
cent. of the imports and the United States for 49 per 
cent. Raw wool has, in recent years, been procured 
almost entirely from Australia. The United King- 
dom, maintains a leading position in such diverse mar- 
kets as woollen and cotton textiles and caustic soda 
and soda ash. Our share of the imports of machi- 
nery and parts thereof, and that of our chief com- 
petitors, the United States and Germany, has 
| remained fairly steady during the six years 1925- 
|1930. In 1929, Great Britain was responsible 
|for 29 per cent. of the imports in this section, 
| Germany for 17 per cent., and the United States 
|for 33 per cent. Corresponding figures for 1930, 
| were, Great Britain 28 per cent., Germany 19 per 
cent., and the United States 30 per cent. On the 
other hand, in the matter of motor-cars and motor- 
car parts and accessories, the United States appears 
to be almost alone in the field. In 1930, India 
headed the list of importers of pig iron, European 
nations only supplying insignificant proportions. 
In the same year, Canada was the chief supplier 
of lead ingots and slabs, although, in 1924, Aus- 
tralia held the leading position in this section. 
The principal exports of Korea, which country 
was annexed to the Japanese Empire in 1910, are 
rice and agricultural produce generally, fish, hides, 
cotton, iron ore and other minerals, and timber, 
the bulk of these commodities being taken by Japan. 
Imports comprise foodstuffs and manufactured 
goods of all kinds, and here again, the needs of the 
country are largely met by Japanese manufacturers 
and merchants. 





Tue Coat Inpustry in RouManta. 

While in this country the development of our 
coal industry has been harmfully affected by the 
competition of foreign oil, in Roumania the position 
is that the sister industry is suffering, not only 
from the use that is made of native oil, but from 
the attempts that are being made by other countries 
to obtain a market for their coal. It is further 
complicated by the existing industrial depression, 
which is especially reflected in the decreasing 
purchases made by the State Railways. In a 
report for the year 1931, recently issued by the 
Uniunea Industriilor Metalurgice si Miniere din 
Romania, an organisation of metallurgical and 
coal mine owners, whose address is Streda Petar- 
Mos 3, Bucharest, it is, in fact, reported that during 
1931 the consumption under this heading was only 
70 per cent. of that in 1928, while at the same time, 
the price was reduced and the quality raised. 
Moreover, consumption for industrial and domestic 
purposes has also fallen, partly owing to the depres- 
sion and partly owing to the greater use that is 
being made of oil derivatives. Some complaint is 
made of the dumping of foreign coal, but this can 
hardly be serious, for the price of the Ruhr, Silesian, 
French, Belgian, and Polish coal imported is 
actually higher than it was in 1927, while that of 
the Saxon coal is the same. The price of British 
coal has, however, fallen by some 10 per cent. during 
that period. The result is that ten out of the 
18 mines in the Jiou valley were closed down during 
the year, and “ rationalisation ” on a large scale is 
taking place, the view being that for reasons of 
policy the output of each mine should be conserved, 
and that a balance, which will allow each to con- 
tribute its proper quota to the national economy, 
should be established. For the same reason, the 
competition between coal and oil should be con- 
sidered with two aims in view: The conservation 
of the petrol resources, and the prevention of 
foreign dumping. The national interests also de- 
mand that the needs of the railways should be met 
by fixing the quota that shall be supplied from 
individual mines. Recent decisions by the Govern- 
ment lead to the hope that future development wili 
take place on these lines. 


THe Mrygrat Weattn or British CoLumBia. 


The low metal prices ruling for some time past 
have had an adverse effect on the mineral production 
of British Columbia. In 1929, the total value of 
the metals and other minerals produced within 








the province reached the highest figure yet recorded, 
namely, 68,245,443 dols. In the following year, 
in spite of considerably increased outputs of gold, 
silver, lead, and zinc, the total value dropped to 
55,391,993 dols., almost entirely on account of the 
decrease in metal prices. Following upon this, a 
general slowing down in production, during 1931, 
seemed likely, and that this has actually taken 
place is shown in the annual report of the Minister 
of Mines of the Province for the year ending Decem- 
ber 31 last. Without exception, the outputs of 
all minerals have declined, some of them materially, 
and their total value was but 34,883,181 dols., 
i.e., little over half the 1929 figure. The tonnage 
of metalliferous ore mined in the Province, during 
the year under review, was 5,549,103, as compared 
with 6,803,846 tons in 1930, a decrease of 18-45 
per cent. Moreover, the average gross value of the 
ore extracted in 1931 was 4-06 dols. per ton, as 
against 6-04 dols. per ton in 1930. The 1931 
production of copper was about two-thirds of that 
for 1930, the actual figure being 63,194,299 Ib., 
about 55 per cent. of this was contributed by the 
Hidden Creek and Bonanza Mines, on Granby 
Bay, near Anyox in the north-west of the Province. 
The Britannia Mine, on Howe Sound, near Van- 
couver, supplied practically the whole of the 
remainder of the year’s production, namely 43 
per cent. The Copper Mountain Mine, normally 
an important producer of copper, was idle during 
the whole of the year under review. As has been the 
case for some time past, the Sullivan Mine, owned 
by Messrs. The Consolidated Mining and Smelting 
Company, of Canada, Limited, and situated at 
Kimberley, in the East Kootenay district of the 
Fort Steele mining division, was responsible for the 
great bulk of the lead and zinc produced in British 
Columbia, totalling 248,783,508 lb., and 205,071,247 
Ib., respectively. These totals show a decline, 
as compared with those of 1930, of 70,000,000 lb. 
in the case of lead, and of 45,000,000 Ib. in that of 
zinc. The principal silver producing centres are 
the Fort Steele district in the east, the Portland 
Canal district in the north-west, and the Grand 
Forks and Greenwood districts in the south, Some 
7,500,000 oz. were produced in 1931, as compared 
with upwards of 11,000,000 oz. in 1930. Gold 
to the total value of 3,310,886 dols. was produced 
in many parts of the province during 1931, the 
corresponding sum for the previous year was 
3,475,811 dols. Coal is mined mainly in Vancouver 
Island, in the Nicola-Princeton district, and in 
East Kootenay ; the total tonnage produced during 
1931 was 1,707,590, a decline of 9-5 per cent. from 
the figure for the previous 12 months. It is pointed 
out in the report, however, that the rate of decline 
in the annual outputs of coal, which has been in 
progress since 1928, is slowing down ; this appears 
to indicate that the importation of fuels is decreas- 
ing. It is encouraging to find that despite falling 
prices and the general uncertainty of the outlook, 
development work and prospecting is being actively 
prosecuted. The courageous spirit in which present 
difficulties are being met by all those connected 
with the mining and metallurgical industries is a 
stabilising factor and augurs well for the future 
welfare of the province. 








THE NATIONAL PHYSICAL 
LABORATORY. 


(Continued from page 192.) 
AERODYNAMICS DEPARTMENT. 


Wind Tunnels.—Research into an important and 
varied programme of aeronautical and allied prob- 
lems has been vigorously prosecuted throughout the 
year. The demand for experimental data to serve 
as a basis for a wide range of aerodynamical design 
shows no signs of abatement, and continues to tax 
the resources of the department, with the result 
that necessary extensions to the wind-tunnel 
equipment are now in active progress. Prominent 
among the latter, and of particular interest to 
engineers from its novelty and constructional 
features, is the compressed-air tunnel, of which a 
detailed description appeared in ENGINEERING a few 
months ago.* The period which has elapsed since 


* Vol. cxxxii, page 428 (1931). 
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the completion of the tunnel has been occupied with 
trials of the main and auxiliary apparatus, and a few 
minor structural imperfections have been success- 
fully remedied. The distributions of velocity and 
pressure in the working jet of the tunnel have been 
very carefully explored at atmospheric pressure and 
found to be as good as in the normal N.P.L. type of 
enclosed tunnel. In the early stages of this investi- 
gation an oscillation of the air jet was observed, at | 
a speed of about 50 ft. per second, sufficient to| 
shake all the windows in the building if the access 





Fig. i. 


LONGITUDINAL SECTION. 


NON-TURBULENT WIND TUNNEL. 


operated at atmospheric pressure. At 808 r.p.m. of 
the two-bladed airscrew-fan, the air-speed in the jet 
is 91 ft. per second, and the power absorbed is 
497 h.p., leading to a power factor (defined by the 
ratio :—Kinetic energy per second of air-stream at 
the working section/fan power) of 2-3, which may 
be constrasted with 0-5 for a good wind tunnel of 
the enclosed atmospheric type. The main aero- 
dynamic balance, comprising a ring framework to 
which a model is secured and a complex system of 


electric balances, is normally inside the tunnel | 


of the air injector is being undertaken by the staff 
of the engineering department. 

In addition to the compressed-air tunnel, two 
other open-jet tunnels are projected for the aero- 
dynamics department. A start has just been made 
with the first of these which, for an expenditure of 
300 h.p., is expected to give an air-speed of 200 ft. 
per second in an atmospheric-pressure jet of 9 ft. by 
7 ft. elliptical cross section, the larger diameter being 
horizontal. Brief mention may also be made here 
of an experimental, small-scale tunnel, the object 





ig.43. SPINNING TESTS ON MODIFIED AEROPLANE. 
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door of the tunnel were left open. This phenomenon 
is of common occurrence in open-jet tunnels,* and is 
due to the jet and collector-cone acting in the same 
way as the mouth of an organ pipe and setting up 
stationary waves in the air circuit. Whilst the 
oscillation had little effect on the jet at the position 
where models are to be placed, it was nevertheless 
extremely undesirable, and has now been almost 
completely removed, partly by opening a ring of 
slots arranged (to meet this contingency) round 
the minimum section of the collector-cone, and 
partly by fitting bulkheads in the dead-air space 
surrounding the convergent and divergent boundaries 
leading to and from the jet. These thin bulkheads 
are pierced with a number of holes to prevent 
collapse under the rapidly-falling pressure when the 
tunnel is decompressed. Air speed trials at full 
pressure have yielded results in extremely close 
agreement with the performance predicted+ from 
preliminary tests of a small-scale wooden model 








° of. ENGINEERING, vol. oxxxi, page 690 (1931). 
t See Enenverrine, vol. exxxii, page 142 (1931). ! 
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casing and is operated entirely by remote control. 
For convenient examination by visitors to the annual 
inspection, the balance’ was assembled outside the 
tunnel and provided a remarkable demonstration of 
sensitivity under the heavy loads which will be en- 
countered when the tunnel is operated at full 
pressure. 

With a view to the study of compression pheno- 
mena associated with air speeds in the region of the 
speed of sound in air, the engineering department 
of the Laboratory is developing a small, high-speed 
wind tunnel to be attached to the compressed-air 
tunnel, and maintained by the inductive action of 
its discharge. Air at high pressure is led to a con- 
vergent nozzle of annular shape surrounding the 
2}-in. diameter high-speed jet, and a design has 
been produced in which the jet speed is maintained 
constant at 964 ft. per second over a wide range of 
nozzle pressures down to 50 lb. per square inch 
absolute. At this pressure, the mass ratio of 
induced to actuating air is 4-6. Arising out of this 











of which is the production of a non-turbulent air- 
stream intended to reveal the effects due to tur- 
bulence in normal wind tunnels and in the natural 
wind. The main features of the non-turbulent 
tunnel, as revealed by the model shown in Fig. 11, 
are a rapidly convergent inlet of large contraction 
ratio, and a series of fine-mesh screens fixed across 
the inlet at a section where the air-speed is low. 
A satisfactory shape of bell-mouthed inlet has been 
developed, and the flow has been found to be 
steadier with a tunnel of the enclosed, rather than 
of the open-jet, type. Experiments are now in 
progress to determine the minimum size of chamber 
in which the tunnel may be operated, whilst allowing 
the turbulence generated by the fan-blades to be 
adequately dissipated before the air re-enters the 
inlet. 

Spinning, Flutter and Buffeting.—Research into 
the extremely complex problems presented by the 
spinning of aircraft has been ted with 
unabated vigour during the year, both at the Labor- 
atory and the R.A.E. At the latter establishment, 
where facilities exist for full-scale work, experiments 
are conducted in spinning aeroplanes fitted with 
recording apparatus, whilst latterly an additional 
line of attack has been available in the form of a 
vertical wind tunnel whereby the phenomena of 
spinning and the characteristics of different designs 
of machines can be observed with light models 
which spin wholly unsupported except by the 
vertical air-current. At the Laboratory, attention is 
directed mainly to the analytical aspects of spinning 
problems, and to the relation between spinning pro- 
pensities and the aerodynamic and inertia charac- 
teristics of different design features. As a basis for 
research along such lines as these, accurate and 
consistent numerical data, derived from carefully- 
controlled wind-tunnel experiments, are essential. 
The measurement of forces and moments on a 
model spinning in a horizontal wind tunnel is a 
difficult matter, and much ingenuity has been 
expended during recent months in the development 
of a combined rolling- and yawing-moments balance 
by which the motion of a model may accurately 
reproduce that of a steadily-spinning aeroplane, 
whilst permitting an adequate range of adjustment 
as regards attitude to the axis of spin. A diagram 
of the apparatus mounted in the wind tunnel is 








work, a more general investigation of the principle 





shown in Fig. 12. The model is driven by a 4-h.p. 
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motor, enclosed in a streamline casing, through a| whereas the model shows a considerable degree .of 
shaft extending up-wind. On the forward end of| instability in roll. The discrepancy may be due 
the shaft is a hinged arm A, to the free end of| either to scale-effect or to the full-size aeroplane 
which the model is attached by a universal joint.|not being actually laterally stable despite its 
Thus the model can be set at any radius and at any | generally satisfactory behaviour, or perhaps, to 
desired attitude in the spin. Yawing moment about | some measure of both of these factors. Considera- 
the axis ab is measured by a cruciform spring, which | tion, is, accordingly, being given to the feasibility 
forms an element of the universal joint between the | of making rolling tests in the compressed air 
model and the radius arm A, whilst rolling moment | tunnel with a view to ascertaining the degree of 
is measured by a roof balance connected to a torque | scale-effect in tests carried out over a wide range of 
arm which takes the reaction of the driving motor. | Reynolds number. 

For any attitude of the model, the inertia moments,| The whirling arm has for some time been employed 
which must be deducted from the measured moments | for determinations of Mg, the pitching moment due 
in order to obtain aerodynamic moments, are deter-| to angular velocity of pitch. This derivative has 
mined by surrounding the model with a light box | been measured, first for a single aerofoil of R.A.F. 15 
made of wood and fabric, and taking moment} contour, and secondly for a biplane whose stagger 
readings in still air with the two rotating together. | was varied, and which was tested with and without 


| has been extended to the interference between an 
aeroplane wing and bodies of circular and rectangu- 
lar cross-section, and the influence of a running 
|airscrew is now under investigation. The experi- 
|ments, as in previous work, include measurements 
|of the separate forces acting on the different com- 
| ponents, together with explorations of the pressure 
| distributions over the mutually-interfering surfaces. 

Another aspect of the interference problem is 
illustrated by a theoretical treatment of the inter- 
| ference of the walls of wind tunnels on a symmetrical 
| body of revolution, which provides a ready means 
of correcting small-scale experiments for the 
restricted conditions under which they are carried 
out. The theory has been substantially confirmed 
by a series of force and pressure measurements 
carried out on similar streamline bodies, to different 





This box or calibration guard, together with its 
front support shown in Fig. 12, are removed from | 
the wind tunnel when spinning tests in the air 
stream are in progress. 

As a result of spinning calculations relating to | 
different types of aircraft, the generalisation has | 
been reached that the aerodynamic characteristics | 
of machines cannot in themselves be regarded as | 
good or bad, but must be considered in relation to | 
the moments of inertia of the aeroplane. Another | 
important conclusion, now substantiated by full- | 
scale testa, relates to the influence of the tail unit 
in shielding the fin and rudder during spinning and | 
so impeding recovery. The two modifications of a 
biplane, shown in Fig. 13, illustrate this point. It| 
has now been confirmed, on the full scale, that the | 
deepened body and raised tail-plane provide more | 
effectual control against spinning than the lengthened 
body and increased fin and rudder area. 

The investigation of airscrew-flutter, interrupted | 
by the demand for an urgent investigation relative | 
to the accident at Meopham in July, 1930, has now | 
been resumed by a theoretical and experimental | 
study of the flexure and torsion of thin prisms of | 
various sections, as a preliminary to the more | 
complex problem of the elastic deformation of an | 
airscrew blade. 

On the recommendation of the Accidents Investi- 
gation Sub-Committee of the Aeronautical Research 
Committee, a systematic investigation has been 
started into the phenomena of buffeting, which may | 
be defined as the forced oscillation of one part of an 
aeroplane by periodic eddies shed from another part. | 
The particular type of practical importance is tail- | 
plane oscillation produced by eddies from the wings | 
when the latter are nearly stalled. In the initial | 
stages of this study, experimental conditions have | 
been simplified by the use, to produce an eddying 
wake, of an aerofoil extending right across the 
wind tunnel, whilst a simple detector, which plays | 
the part of the buffeted tail-plane, is so arranged | 
that its only movement is bending about spring | 
hinges. The oscillations of the detector plane are | 
recorded optically on moving, sensitised paper. | 
Experiments carried out with an R.A.F. 31 aerofoil 
at incidences above and below the stall, have 
revealed that comparatively severe buffeting occurs 
well outside the wake region as determined by 
measurement of total head. Within the range of 
practicable positions for the tail-plane, the severity 
of buffeting decreases as the tail-plane is moved | 
downwards relative to the wings. This conclusion 
is in accordance with the general experience that 
the tail-plane of a low-wing monoplane is more liable 
to buffeting than that of a high-wing machine. A 
characteristic feature of buffeting, namely its 
sensitiveness to changes of wing incidence, is 
strikingly illustrated in Fig. 14 where curves of 
severity of buffeting at a pesition 2 chords behind 
the trailing edge of the aerofoil are reproduced for 
two angles of incidence of which the smaller, 9-4 deg., 
is just below, whilst 11-9 deg. is just above, the 
stalling incidence. Stalling the wing of infinite 
aspect ratio increases the severity of buffeting about 
seven times, but for finite aspect ratios the change 
in severity will probably be less sudden. 

Stability and Control; Whirling Arm.—An 
interesting question, calling for further investiga- 
tion, has been revealed by rolling experiments on a 
complete model of the Hawker “ Hornbill” aero- 
plane. Unusual lateral stability above the stall 


| of adjacent parts of aeroplane structures provides | 





has been noted in full-scale tests of this machine, 


scales, in wind tunnels of various sizes. 


a body and tail attached. These experiments 
In a related subject, a study has been made of the 


provide the first determination of Mg free from the | 
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complication due to the time taken for the down-|mechanism by which slots, Townend rings and 
wash from the wings to reach the tail. The relative | similar devices modify the character of the air flow 
importance of this consideration in the oscillatory | round certain bodies. Experiments on models of 
measurements of Mg hitherto conducted in wind | aircraft bodies fitted with radial engines have 
tunnels is to be investigated by comparative tunnel | shown that the effect of a Townend ring, in reducing 
tests on the same models. At present the whirling | the drag, is due to its preventing the engine cylinders 
arm is occupied with derivative measurements on | from deflecting the air outwards. Measurements of 
the “Hornbill’’ and other complete machines. | the velocity distribution around and through the 
In its original form the whirling arm induced, by | slot of a Handley-Page wing have provided evidence 
its centrifugal action on the air in the whirling shed, | for attributing the ability of the slotted wing to 
a radial component in the air-flow at the working | maintain its lift at high angles of incidence, to the 
position of the model. This source of error, as the | deflecting power of the leading aerofoil acting purely 
outcome of experiments on a small-scale model | as a subsidiary wing, rather than to any jet effect 
of the arm in its shed, has now been completely | of the slot itself. The influence of an aerofoil in 
eliminated by fitting two aerofoils, with their spans | controlling the flow of air past the windward parapet 
vertical, to the forward upright members of the | of a flat-roofed shed has also been investigated in 
working bay. | the course of some small-scale experiments on wind- 
Interference.—The study of the mutual influence | pressure distribution. 
Development of Specific Aircraft—Up to the 
an important subject for wind tunnel research, | autumn-of last year the Duplex (14 ft. by 7 ft.) 
from which valuable contributions towards the|wind tunnel was occupied with investigations 
improvement of aircraft design continue to be/|directed to the improvement of the high speed 
derived. Among recent work under this heading, | seaplane S.6.B. for the Schneider Trophy Contest. 
is an investigation, by measurements of aerodynamic | This work included an elaborate series of trials 
forces and pressure distribution, of the interference | to develop the best float shape to give a good water 
between a wing and a nacelle. Particular attention | performance in conjunction with low air resistance. 
has been paid to the effects of variations in the|Tests with airscrew running were also conducted 
relative positions of the two components and in the |on the complete model to determine the effect of 
distance between them. From a practical stand- | the slipstream on the drag of the machine and on the 
point, the most important conclusion reached is, | air flow through the wing. The latter was utilised 
that provided there is no actual breakdown of flow|to contribute towards cooling the engine water, 
caused by the interference, i.e., provided the wing- | and extensive tests were made at the Laboratory 
nacelle combination is not aerodynamically bad, the | to obtain an efficient air flow along the interior of 
interference can be deduced from aerofoil theory. | the wings, between louvres situated near the wing 
For all except bad wing-nacelle combinations, good | tips and roots. Designs of airscrews for the racing 
agreement was obtained between the overall | machine were also tested in the wind tunnel, and 
measured drag and the sum of the separate drags | the effect on drag of the corrugations of the oil 
plus the induced drag of the wing calculated from | coolers along the fuselage was investigated. Since 
the measured pressure distribution. The research | the Schneider Contest, several interesting machines 
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have been tested in the Duplex tunnel, among which 
is a one-fifth scale model of the Westland-Hill tail- 
less aeroplane “ Pterodactyl,” Mark IV*. The 
results indicate that this machine will be longi- 
tudinally stable and will not stall at incidences 
lower than about 24 deg. Measurements of 
rolling moment on a smaller “ Pterodactyl”’ model 
are now in progress in a 4 ft. wind tunnel. The 
Duplex tunnel is at present occupied with tests on 
models of three large aircraft, with the objects of 
developing efficient designs and examining the 
behaviour of the controls when engines go out of 
action and when the machines are yawed. For 
these experiments and future work of a similar 
nature, several small gear-boxes have been designed, 
and made so that the airscrews of multi-engined 
models can be driven at determinate speeds from a 
single central motor mounted inside the fuselage. 
The design of the gear-boxes and flexible driving 
shafts is such as to admit of adaptation to different 
types of machine, including the case of tandem air- 
screws revolving at different speeds. 

Airscrews ; Improvement of Airscrew-body Perfor- 
mance.—In the early part of the year a short 
research was carried out on the performance of 
airscrews at negative torque, with the primary object 
of comparing the drag of freely rotating and stopped 
airscrews. This work has a bearing on the per- 
formance of aeroplanes gliding with idle engine, 
and has a particular application in full scale 
resistance testing practice. The results of a series 
of tests, carried out in a wind tunnel with model 
airscrews, indicate that the drag of an airscrew 
rotating freely is less than when the screw is at rest, 
the difference being found to increase with increased 
pitch. It must be remembered, however, that in 
practice the airscrew does not rotate freely if the 
engine cuts out, but has to do work in rotating the 
idle engine. The tests have shown that under such 
intermediate conditions, the airscrew drag may be 
considerably greater than if it were stopped. 

A lengthy series of experiments on a streamline 
body in combination with an airscrew in one 
tractor and two pusher positions, which was 
completed some time ago, has now been carefully 
examined and the method of strip-theory analysis, 
previously applied to tractor screws, has been 
found capable of application to pusher airscrews 
with little modification. One of the most striking 
features revealed by the pressure explorations of 
the original experiments was a pronounced low 
pressure area over the extreme tail of the body, 
ascribable to the centrifugal force of the rotating 
slipstream as it contracted to a point at the tail. 
Tests have accordingly been made with radial 
vanes fixed to the body as a means of removing the 
rotation from the slipstream and definite improve- 
ments in the overall performance of the airscrew- 
body combinations have been made. A representa- 
tive selection of the shapes and positions of the 
vanes tried is shown in Fig. 15, each set comprising 
8 vanes disposed symmetrically round the body. 
The best improvements obtained, as indicated by 
the increase of observed net thrust at maximum 
efficiency, amounted to 3 per cent. for the tractor, 
10 per cent. for the forward pusher, and 1 per cent. 
for the after pusher. The beneficial effect of the 
vanes in reducing slipstream rotation is to some 
extent offset by the air resistance of the vanes 
themselves. Further, in the important case of the 
tractor combination it must be realised that the 
reduction of pressure due to rotation extends over 
the whole surface of the body aft of the airscrew, 
and that such reduction over the forward half of 
the body is advantageous in reducing body drag. 
Hence the best vanes for the tractor combination 
were found to be those of type C (see Fig. 15) 
mounted round the maximum section and extending 
radially from the body to the limits of the slip- 
stream as ascertained by velocity exploration. 

Airscrew research in the immediate future will 
be directed to the performance of the high-pitch 
screws necessitated by the high speeds now attained 
in aircraft. The chief feature of the new apparatus, 
which has been designed at the Laboratory, is a 
3-phase motor, 9 in. in diameter, which, whilst small 
enough to be mounted behind a 3-ft. experimental 


airscrew without appreciable interference with the 
airflow, will deliver 12 b.h.p. at 3,000 R.P.M. 
for considerable periods, and up to 20 b.h.p. for 
short runs. The electric supply is provided by 
a portable motor-generator set, and the speed of the 
airscrew is controlled by the frequency of the 
alternating supply. 

Air Resistance of Trains.—A research of general 
engineering interest into the air resistance of 
passenger trains is at present in progress on behalf 
of the London, Midland and Scottish, and London 
and North Eastern Railway Companies. The 
immediate objects of the investigation are to 
ascertain the magnitude of the air resistance 
available for feasible reduction, and for this purpose 
the resistance of standard rolling stock is being 
compared with that of an ideal train from which 
excrescences, bluff ends, and gaps between carriages 
have been removed. The tests, which include the 
effects of side winds, are being carried out on 1/40 
scale models which are mounted in a wind tunnel 
at the appropriate scalar distance above a flat 
plate representing the ground. The experimental 
arrangements are such that the resistance of each 
vehicle can be measured separately with the remain- 
der of the 6-coach model train in position, so that 
the resistance of a train of any length can be 
predicted from the results. 

Pitot-static Tubes; Fluid Motion; Flow 
Visualisation.—With the use of a micromanometer, 
the standard N.P.L. type pitot-static tube has 
recently been very accurately calibrated by rotation 
in a specially designed annular tunnel* over the 
low speed-range from 2 to 24 ft./sec. In view of 
the importance of low air-speed measurement 
in many branches of engineering, and of the large 
number of N.P.L. type instruments in use through- 
out the country, it is of interest to append in the 
following Table the newly determined calibration 
factors. 

Mean Values of K for Standard Pitot-Static Tube. 








Air Speed Mean Value of K 
(15 deg. C. and 760 mm. Hg.) (where Kp = $ pV"). 
Ft. per second 

2 0-980 

+ 1-011 

6 1-005 

8 1-008 

10 1-009 
12 1-008 
14 1-005 
16 1-002 

18 1-001 
20 1-000 
22 0-999 
24 0-999 








At air speeds between 20 ft. and 60 ft. per second, 
the calibration factor is known, from an earlier 
calibration, to be unity within 0-1 per cent. 

The character and phenomena of turbulent fluid 
motion present extremely important problems, 
whose solution is likely to exert a profound influence 
on the future development of aeronautical science. 
Great interest attaches, consequently, to a novel 
method of investigation which has recently been 
developed for studying the general nature of com- 
pletely developed turbulence, and, in particular, 
for observing how turbulence is influenced by the 
presence of a boundary. The method involves 
the use of an ultramicroscope and has the advan- 
tages that neither extraneous material nor measuring 
instruments are introduced into the fluid. The 
principle of the experiments now in progress depends 
on the fact that minute particles which are invisible 
in ordinary light, even under the most powerful 
microscope, become visible when intensely illumi- 
nated, provided that they are seen against a dark 
background, and that they scatter sufficient light 
to affect the retina. For the present research 
ordinary tap water has proved to be a suitable 
fluid since it contains numerous particles, the 
majority of which are small enough (less than 0-001 
mm. in diameter) to show the Brownian movement 
when the water is nominally at rest. Observations 
have been made of the turbulent flow of water in a 
brass pipe of square section, provided with glass 
windows in two adjacent sides through which the 
water, at a relatively large distance from the bell- 
mouthed inlet, is intensely illuminated and 








* For an illustrated description of this machine, see 
ENGINEERING, vol. cxxxii, page 152 (1931). 





* See Proc. Roy. Soc., A, vol. 136, page 153 (1932). 


examined. A means of measuring the speed and 
direction of particles in the field of the microscope 
has been found, as a result of which valuable data 
regarding the nature and distribution of turbulence 
in relation to the rate of flow, have been obtained. 

The foregoing experiments provide an admirable 
illustration of the extent to which methods of flow 
visualisation contribute to the extension of aero- 
dynamic knowledge. In concluding this account 
of the work of the aerodynamics department, one 
or two other developments in this direction may 
be briefly mentioned. Some time ago a method was 
devised of rendering streamline air-flow visible by a 
grid of electrically heated platinum wires. This 
has recently been adapted to utilise an interrupted 
spark in place of the steadily heated wire, and the 
image obtained now consists of a train of points 
of heated air, and the motion of any one point can 
be traced out by stroboscopic apparatus. This 
method has been applied to the study of the periodic 
motion behind an airscrew. Considerable advances 
have also been made in the technique of spark 
photography of air flow rendered visible by titanium 
tetrachloride fumes, and many beautiful photo- 
graphs of vortex motion have recently been taken 
by this means. Reference may be made, finally, to 
interferometric methods of visualisation which 
have already given promising results in the form of 
spark photographs, by monochromatic light from a 
mercury vapour lamp, of a jet of carbon dioxide 
which have been taken with the aid of an interfero- 
meter adjusted alternatively to give white light 
fringes or a uniform field. 


(To be continued.) 


ENGINEERING TRAINING AND 
EDUCATION. 


Lectures for Teachers.—A handbook, giving full 
particulars regarding a series of special lectures and 
classes intended for London teachers and to be held 
during the 1932-33 session, has recently been issued 
by the Education Officer, The County Hall, West- 
minster Bridge, London, S.E.1. These lectures are 
designed to bring persons teaching in London, Croydon, 
Kent, Middlesex, and Essex, into touch with the latest 
developments in educational methods, and to give them 
opportunities of hearing leading authorities in various 
branches of learning and on current questions of the 
day. The lectures cover a wide variety of subjects, 
and, among others, may be mentioned courses on the 
principles of teaching for teachers of technical subjects, 
the teaching of elementary mathematics, the teaching 
of modern languages, meteorology, pedagogic course 
for evening institute instructors, and modern develop- 
ments in science. The fees average less than ls. per 
lecture for teachers in the counties and places enume- 
tated above; other teachers are admitted at fees 
50 per cent. higher. Copies of the handbook and 
further particulars may be obtained from the Education 
Officer. 

University of Bristol.—A prospectus of the Faculty of 
Engineering of the University of Bristol, which faculty 
is provided and maintained by the Society of Merchant 
Venturers in the Merchant Venturers’ Technical College, 
Bristol, has recently reached us. Courses of study are 
available at the College for students intending to 
engage in civil, mechanical, electrical and automobile 
engineering, and particulars of these are contained in 
the prospectus. The ordinances and regulations rela- 
ting to degrees and diplomas in engineering subjects, 
and information regarding entrance scholarships and 
peng oH exhibitions and prizes open to students, 
are included. Copies of the prospectus may be 
obtained on application to the registrar of the Merchant 
Venturers’ Technical College, Bristol. 

















British STANDARD SPECIFICATION FoR Raitway 
SigNaLLInG AppaRraTus.—The second of a series of 
specifications in course of preparation, dealing with 
railway-signalling apparatus, has now been published 
by the British Standards Institution. This, which is 
designated No. 452~1932, refers to tractive armature 
direct-current neutral track relays. The specification 
moar ge for two grades of relay, one of these grades 

ving @ particularly high performance and the second 
grade corresponding very closely to the minimum 
requirements of the specification of the American Rail- 
way Association, with which the British Standards 
Institution Committee has been in touch when drawing 
up the present publication. In addition to the electrical 
performance, certain mechanical features are dealt 
with, in order to ensure that the relays will have that 
degree of mechanical and electrical reliability which is 
essential for railway-signalling purposes. Copies of the 

ification may be obtained from the Publications 
rtment of the Institution, 28, Victoria-street, 








London, 8.W.1, price 24. 2d. post free. 
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THE LATE MR. E. C. NIVEN. 


We regret to announce the death in London, on 
August 13, of Mr. Ernest Cumming Niven, C.LE., 
Chief Engineer to the Commissioners for the Port of 
Rangoon. He was born on December 26, 1881, and 
received his general education at Newport School and 
later at the Harris Academy, Dundee. For four years, 
from 1897-1901, he obtained practical training under 
Sir George C. Buchanan, and after serving a fifth 
year under Mr. J. Hannay Thompson, he became 
assistant engineer in charge of the construction of a 
tidal dock, hydraulic coaling station and other works 
at Dundee Harbour. His connection with the Port 
of Rangoon, which was to extend for thirty years, 
began in 1902 when he was appointed assistant engineer 
to the Port Trust, and became engaged on the design 
of a number of improvement works. These included 
a retaining wall, and foreshore reclamation, screw- 
pile wharves, pontoon landing stages, transit sheds 
and other works. The years from 1904 to 1909 were 
spent as assistant engineer in charge of the construc- 
tion of these works. In 1909 Mr. Niven, then only 
twenty-eight years of age, was promoted to the rank 
of executive engineer. His duties dealt with river 
training works, and soon after his appointment he 
was employed in the construction of a training wall 
2 miles to on mattress foundation, which work was 
completed in 1914. The scheme, the chief engineer 
for which was Sir George C. Buchanan, also com- 
prised the dredging of the new river channel and the 
reclamation of 300 acres of land. A detailed illustrated 
description of this important work appeared on page 
441 of Enoinegrrne, vol. xevii (1914)., 

In 1914, he became executive engineer in the river 
conservancy department, and during the succeeding 
twelve months conducted an investigation into the 
Rangoon river system. This emb upland water- 
discharge observations and the determination of the 
tidal capacities of various rivers and creeks, of move- 
ments of silt, of surface and under-currents, and of the 
travel of sand waves. In other words, the project 
constituted a complete hydraulic survey planned to 
furnish the information required to formulate a scheme 
for the improvement of the channels leading into the 
Port of Rangoon. In 1915, Mr. Niven proceeded on 
war service to Mesopotamia where he became assistant 
director of river conservancy and chief engineering 
assistant to Sir George Buchanan. He was given 
the task of surveying and investigating the River 
Shat-al-Arab, and the , ieee and canals of Lower 
Mesopotamia. Later, he designed weirs for various 
canals and also wharves and landing stages for the 
Port of Basra. In 1917, he came to England, and 
during the succeeding two years he ocoupied the posts 
of Director of National Ordnance Factories and Director 
of Ordnance Supplies. Returning to Rangoon in 1919 
he held, for some two or three years, the combined 
post of resident engineer and executive engineer for 
river conservancy, and upon the retirement of Mr. 
J. Li. Holmes he succeeded him as Chief Engineer. 
Recently, he was awarded the C.LE. A former 
student of the Institution of Civil Engineers, Mr. 
Niven became an associate member on April 22, 1913, 
and a full member on December 14, 1920. He was 
elected a member of the Council of the Institution 
some time ago. 


THE LATE MR. JACK PAYNE. 


Tue sudden death of Mr. Jack Payne in his office 
at Sydney, New South Wales, on July 6, removes a 
well-known figure from the ranks of Australian naval 
architects and marine engineers. Mr. Payne, who 
had been general manager of Cockatoo Island Naval 
Dockyard, Sydney, for the past eleven years, was 
born in England on March 30, 1872. He began his 
apprenticeship at the works of Messrs. George Clark 
and Sons, Southwick, Sunderland, and completed it 
at the Naval Construction Works of Messrs. Vickers, 
Limited, Barrow-in-Furness. In 1893, he joined the 
British African Royal Mail Line as junior engineer. 
He continued to serve on several vessels of this and 
other lines, and gradually worked his way up to the 
rank of chief engineer, which he obtained in 1900. 
Subsequently he rejoined Messr:. Vickers as ts- 
man and outside engineer and, .n 1911, took out and 
handed over the Brazilian scout cruiser Rio Grande do 
Sul. Mr. Payne proceeded to Australia in 1912, having 
been appointed engineering manager of the Cockatoo 
Island Dockyard by the Government of New South 
Wales. A year later the Dockyard came under 
Federal control, but Mr. Payne's services were retained, 
and he continued to occupy the position of engineering 
manager until 1921. In that year he was oted to 
the rank of general manager of the Dockyard, which 
position he was holding at the time of his death. 

During his tenure of office he superintended the 
installation of boilers and turbine propelling machinery 
on board the cruisers Adelaide and Brisbane and in the 
destroyers Huon, Swan and Torrens. At a later 





date, the cargo liners Ferndale and Fordsdale, the 
seaplane-carrier Albatross, and the lighthouse steamers 
Cape Leeuwin, Cape Otway and Cape York were 
built at Cockatoo Island. The war period was, o 
course, a busy one for the personnel of the Dockyard, 
and Mr. Payne was responsible for all repairs to the 
warships and transports utilising Sydney as their 
base. He was chairman of the Commonwealth 
Shipping Board for a period of nearly four years. For 
long a member of the Institution of Engineers, 
Australia, he served as chairman of the Sydney Division 
during the 1924-25 session. He was also a member 
of the Institute of Marine Engineers for many years 
and was elected to membership of the Institution of 
Naval Architects in 1925. 


THE LATE MR. H. J. "WILSON. 


Enainerrs and manufacturers in many parts of the 
country will learn with regret of the death, at Orping- 
ton, Kent, on August 1] last, of Mr. Harry James 
Wilson, H.M. Deputy Chief Inspector, Factory Depart- 
ment, Home Office, London. The son of Mr. James 
Wilson, of Baldavie, Banffshire, Mr. H. J. Wilson was 
born in 1870, and received his general education at 
Aberdeen Grammar School, afterwards proceeding 
to Gordon’s College in the same city. He was appointed 
H.M. Inspector of Factories in 1892, at the age of 
22, and was first stationed at Leeds. He afterwards 
served at Dundee, but returned south some years later 
to take up office at Newcastle-upon-Tyne. Promotion 
came in 1907, after 15 years’ service, when he again 
crossed the Border upon being appointed Deputy 
Superintending Officer for Scotland. Nine years later, 
when only 46 years of age, he became Superintending 
Officer for Scotland, and while in this capacity served 
as a member of a number of shipbuilding committees. 
In addition, he was appointed a member of the West of 
Scotland Armaments Semele. When the Ministry 
of National Service was formed he was given the respon- 
sible post of Commissioner of National Service for 
Scotland. For his many services to his country during 
the war Mr. Wilson was made an Officer of the Order 
of the British Empire. For some years after the close of 
hostilities he remained in Scotland, but further promo- 
tion came in 1923, when he was appointed Deputy Chief 
Inspector of Factories, and took up his duties at the 
Home Office, Whitehall, where he was serving at the 
time of his death. 


ECONOMIC CONDITIONS IN 
NORTH-EAST EUROPE. 


INFORMATION regarding the economic conditions at 
present pertaining in North-east Europe and the 
prospects of developing British trade in those regions 
may be obtained from two reports, which have recently 
been issued by the Department of Overseas Trade. 

The first of these relates to Estonia,* and has been 

repared by Mr. A. J. Hill, H.M. Consul at Tallinn. 
This points out that, in 1925, the foreign trade of that 
country showed a small favourable balance for the 
first time since her independence, and that this increased 
in 1926 and 1927. In the following three years the 
balances were again adverse, however, though there 
was a second and larger change for the better in 1930, 
when a balance of nearly Kr. 10,000,000 was obtained 
on & much reduced turnover. (11. is equal to Kr. 18-159 
at par, and averaged about Kr. 13 during the first 
quarter of 1932). Unfortunately, this balance was 
effected by a contraction of imports, and the position 
so far as this country is concerned became more 
unfavourable, since, though it is the chief purchaser 
of Estonia’s products, it is only fourth in the list of 
nations from which she herself buys. Put in another 
way, the value of Estonia’s purchases from the United 
Kingdom were less than one-fifth of her sales to us. 

The principal article im into Estonia from 
Great Britain in 1931 was herrings, followed by coal 
and machinery, the value of these being Kr. 519,268 
and Kr. 411,205, respectively. Of the machinery a 
proportion, valued at Kr. 164,206, was for the textile 
industry. Other metal goods accounted for Kr. 159,342, 
and iron tubes and parts for Kr. 155,981. In all 
92,438 tons of coal were imported, 34,982 tons of 
which came from Great Britain and most of the 
remainder from Poland. Exports to Great Britain 
were mainly foodstuffs and timber, either in the 
raw state or as finished articles. It is noted 
that Estonians show great friendliness towards this 
country, and will normally buy British goods for 
preference when the prices are favourable. At the 

t time, however, the tendency is to control 
imports of all but essential articles, such as iron and 
steel and coal, by licence. The prices of British motor- 
ong are lower than those of Continental make, but 

eir import is forbidden, though parts may be 
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introduced. The policy with regard to licences is to 
stimulate buying in those countries which buy from 
Estonia. Unfortunately, it has not been possible to 


f | direct as much buying towards Great Britain as was 


hoped, since only those articles which cannot be made 
locally are bought, and the necessity for ensuring & 
market for Estonian products is urgent. The result is 
that a system of barter has been set up. An unsatis- 
factory feature of the position is the large number of 
bills allowed to go to protest. 

The engineering industry, which used to be important 
when Tallinn was known as Reval and was a Russian 
naval base, has now become of minor importance. 
It only employs about 4,000 men, mostly on 
Government work. As regards railways, the broad- 
gauge line from Tartu to Petseri was completed in 1931 
by Danish constructors, and the narrow-gauge line 
from Rapla to Virtsu was finished in the same year. 
Both these lines were financed to the extent of 
Kr. 10,000,000 by the Swedish Match Company, and 
there are now no funds available to complete the ten 
years programme conceived in 1928. The gross receipts 
have also shown a continued decrease during the last 
three years. Lack of capital has prevented the 
development of the Narva waterfalls, in spite of 
Government encouragement. 

The second report, of which the author is Mr. T. H. 
Preston, H.M. Consul at Kovno, relates to Lithuania.* 
This country is almost entirely agricultural, and 
has therefore been able to resist the world crisis 
with practically complete success. Nevertheless, the 
surplus of exports over imports, which was 21,323,700 
lits in 1930, changed into a deficit of 4,840,000 lits in 
1931. (At par a pound sterling is equal to 48-68 lits, 
and in April of this year the exchange was 37-6 lits to 
the pound.) This result is ascribed partly to the world 
economic depression, partly to the increase by Germany 
of her import duties on agricultural products, and partly 
to the fall in prices of that form of produce. Of the 
exports, Germany absorbed 59-91 per cent. in 1930 
and 45-92 cent. in 1931, while the corresponding 
figures for this country were 19-49 and 33-11 per cent., 
respectively. This change was due to a spectacular 
increase of 400 per cent. in the amount of bacon 
exported to Great Britain, though this has had the 
happy result that several large orders have been placed 
by Lithuanian firms in this country to correct the 
unfavourable trade balance. How desirable this is is 
shown by the fact that while imports from Germany 
into Lithuania during 1931 amounted to 47-01 per 
cent., our share was only 7-07 per cent., or rather less 
than in the previous year. 

According to Mr. Preston, the features of the 
Lithuanian market to which regard must be paid by 
British firms are a demand for cheap goods, chiefly 
by the peasantry, a comparatively call, though 
growing, demand for higher quality goods by the 
town dwellers, and the fairly general custom of buying 
on the instalment system. Coal is mainly obtained 
from Germany, and metals from Belgium and Czecho- 
slovakia, as well as from Germany and Sweden, though 
the depreciation of the pound has been of assistance to 
us in acquiring a market. On the other hand, Great 
Britain is principal importer of textiles, though Russian 
competition is being felt, and is also responsible for 
a share of the machinery and tools, the largest parts of 
which, however, come from Germany, Sweden, and 
Russia. The demand for British internal-combustion 
engines and such tools as files and saws has also shown 
a tendency to increase lately. Motor-cars mainly come 
from the United States, though the prospects for 
British light cars, and even more for motor-cycles, are 
good. There would also seem to be an opening for 
British trade in cement, black steel sheet for galvanis- 
ing, and scientific instruments. 

A notable feature of the country is the development 
of building in Kovna, where 2,389 new buildings were 
erected during 1931. Considerable progress was also 
made with the asphalting of streets. Automatic tele- 
phony is being introduced into Kovno and Memel, and 
a survey preliminary to the erection of a 100,000-h.p. 
hydro-electric power station on the Niemen has been 
begun. Work on the Telsiai-Kretinga Railway, which 
was begun in 1930, is nearing completion, and the line 
should be open for traffic in October of this year. The 
net registered tonnage entering the port of Memel was 
445,500 in 1931, as against 500,000 in 1930, a reduction 
which is ascribed to the falling off of the tourist traffic 
from the United States. The volume of goods handled 
decreased from 697,000 tons in 1930 to 621,000 tons in 
1931. The number of British vessels was only 52 out 
of a total of 981, though their tonnage was 58,763 out 
of a total of 445,488. 

It may be added that both reports contain a num- 
ber of useful hints for the commercial visitor to these 
countries, which he would do well to follow in the 
interests of his own comfort. 


. oe dite. o in Lath 
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EARTHING ATTACHMENT FOR FLAME 
Proor SwItcHES 


Fra, 4. 

FEEDER EARTHING DEVICES FOR 

SWITCHGEAR. 

EaRTHING devices, for use with existing switchgear, | closed on a live feeder or if the feeder is subsequently 
and flameproof switchgear, with self-contained earthing | made alive while it is earthed. When a large number 
features, are now being manufactured by Messrs. Metro- | of cubicles are installed it is possible to reduce the 
politan-Vickers Electrical Company, Limited, Trafford | expenditure involved in fitting the arrangement we 
Park, Manchester, both for mining and other installa-| have just described to each by having one or more 
tions. Though these designs have been mainly | spare trucks carrying a non-automatic oil switch, one 
developed as a result of the attention that has recently | side of which is connected direct to earth. This can 
been called to the necessity of earthing by the Mines| be substituted for the standard truck when it is 
Department, it is not improbable that it will become | desired to earth a feeder, and thus eliminates the 
the usual practice to embody them, or something | use of the selector switch. 
similar, on all feeder circuit-breakers. In the case of flame-proof switchgear for use on 

The air-break non-automatic earthing switch, illus-| pressures up to 3,300 volts, the earthing attachment 
trated in Fig. 3, has been designed for use instead of | consists of the light-cast metal frame illustrated in 
the firm’s S-type circuit-breaker when it is required | Fig. 4, which is designed to slip over the contact plugs 
to earth a feeder, and is arranged so that the contact | of the breaker as shown in Fig. 2. When the attach- 
plugs can be reversed. It can therefore be used either | ment is in position and the circuit-breaker is pushed 
on pillars with the feeder sockets at the top or under- | home, the feeder contact sockets are connected through 
neath. The weight of the switch has been kept as| insulated auxiliary plugs to one side of the circuit- 
low as practicable and oil has been eliminated, so as| breaker, the other side of which is plugged into the 
to facilitate handling. An earthing plate for use with | earthing attachment. The feeder is therefore earthed 
the firm’s SF type of switchgear has also been put on/| on all phases when the circuit-breaker is closed. As 
the market. the feeder may be connected to either the upper or 

As regards new equipment, Fig. 1 illustrates a self-| the lower set of contacts on the pillar, the attachment 
contained earthing arrangement for use when draw-out | is arranged, so that it cannot be applied to the wrong 
truck cubicles are employed. As will be seen, it| set of contacts, and one attachment can, of course, be 
consists of a double-throw air-break selector switch | used toserve any number of pillars of the same capacity. 
at the top of the panel, which is operated from the front | When the switch is closed with the attachment in 
of the truck and is connected in series with the oil | position, all the trips are put out of action, an arrange- 
circuit-breaker, which is mounted below it. In one| ment which ensures the maximum safety to the 
position the selector connects one side of the circuit-| operator. If this were not done, a breaker which for 
breaker to the *bus-bar contacts, which are visible at | any reason had insufficient rupturing capacity to 
the top of the rear of the truck, while in the other the| open safely on short-circuit would be 2 source of 
circuit-breaker, and the feeder, which it controls danger. On the other hand when the breaker is 
through the lower set of contacts, is connected to| rendered non-automatic, any short-circuit, which occurs 
earth. A mechanical interlock prevents the operation | while it is closed, will cause the feeder to be discon- 


RED LEAD AND RED OXIDE. 
By H. N. Basserr. 


Trapition plays a greater part in technical practice 
than is realised, and occasionally it is worth while to 
consider why certain things are done and certain 
materials employed in preference over others. Often 
the reasons are very sound, but sometimes they are 
no more sound than that it has always been so, and no 
one has cared (or dared) to make a change. This 
policy of laissez faire is not a good one, and happily is 
less followed now than was the case a decade or two 
ago. Occasionally, still, one is brought up short 
and asked to adduce reasons for one’s attitude towards 
certain customs, and to have to do so may necessitate 
quite an amount of thought and involve very careful 
weighing of pros and cons. 

It has become traditional that red lead is the best 
priming coat for iron and steel work. Ninety-nine 
engineers out of a hundred would say, if asked, that 
there was no other pigment of anything approaching 
equal value. Pressed to say why, not nine out of the 
hundred, probably, would be able to furnish reasons 
even moderately satisfactory, and none of them, in all 
probability would be able to make out an absolutely 
incontrovertible case. There are sundry substitutes, 
however, in common use, among which are bituminous 
base paints, paints with a basis of finely-divided metal 
(aluminium powder, colloidal lead and the like), graphite 
paints, and paints using red oxide of iron as the main 
constituent of the pigment. Of them all, perhaps, the 
red oxide is the most serious competitor of red lead, 
and in the present article it is proposed to discuss 
paints made from these two pigments, and to endeavour 
to present as fairly as possible the advantages and 
disadvantages attendant upon the use of each, together 
with the results of published research on the subject. 

Red Lead.—Red lead is a pigment which was well 
known to the ancient Egyptians. Chemically, it is 
lead tetroxide, and is not simply a mixture of litharge 
(lead monoxide) and lead peroxide, as was thought 
formerly to be the case. It is generally produced by 
the successive oxidation of lead to litharge and litharge 
to red lead under carefully-controlled conditions of 


heating. Other processes are in vogue also for its 
manufacture, especially in the United States of 
America. When genuine red lead possesses a bright 


scarlet colour and is very fine in texture, it has good 
covering power, and is permanent; it acts as a good 
obliterant. When used in paint, red lead is nearly 
always ground up in linseed oil immediately before 
use, because experience has shown that when mixed 
and allowed to stand for some time (a few weeks, or 
even a few days) thickening takes place, and ultimately 
the paint becomes too thick for use and cannot be 
thinned out again. This is due to chemical combina- 
tion taking place between part of the pigment and the 
oil, with the consequent formation of a lead soap 
insoluble in linseed oil. This thickening is apparently 
a function of the litharge content of the red lead, and 
it has been thought to be insurmountable. Various 
non-setting red leads are on the market now, however, 
which have a low litharge content and are almost entirel 

free from any tendency to this defect. The Britis 

Standard Specification for ordinary red lead (No. 217- 
1926) provides for a red lead content of 72 per cent., 
which means that over and above the red lead, upwards 
of 28 per cent. will be litharge, seeing that the whole 
of the pigment must be composed of lead oxides. The 
British Standard Specification for non-setting red lead 
(No. 315-1928) requires a red lead content of not less 








of the selector switch when the circuit-breaker is | nected by the breaker at the far end instead of near the 
closed, while the overload trips can be put out of | operator. Moreover when the switch is closed, the 
action, so that the breaker will not be tripped, if it is! feeder is, and remains, positively earthed. 





than 93-15 per cent., which leaves less than 7 per cent. 
for free litharge. This reduction makes all the difference 
in the tendency of the mixed paint to set. The Ameri- 
can Society for Testing Materials covers the two 
qualities in one specification, under the 85 per cent. 
and the 95 per cent. grades, respectively, but for both 
grades it is required that a paste made up of from 
92 per cent. to 94 per cent. of pigment, and 8 per cent. 
to 6 per cent. of linseed oil, shall not cake in the con- 
tainer, and shall break up readily in oil three months 
after mixing to form a smooth paint of brushing 
consistency. 

This liability to settlement and thickening is cer- 
tainly a very serious disadvantage of red lead, but 
as the specifications quoted indicate, the difficulty can 
be overcome, though possibly at some slight extra 
cost. Research in America has shown that the addition 
of small quantities of aluminium stearate to paints 
inhibits settling to some extent, and doubtless it would 
be of some value with red lead. The use of extenders 
such as asbestine is also a common method of preventing 
settling, but a red lead paint which contained an 
appreciable amount of any inert extender could not 
be considered so satisfactory as one free from such 
addition. If it is necessary therefore to buy red lead 
in large quantities, ready mixed, or to mix large amounts 
at one time which will have to stand a considerable 
period before use, it is well to specify the non-setting 
type of pigment in purchasing. 
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Red Oxide of Iron.—Under the general heading of 
“red oxide come many pigments, and part of the 
difficulty which arises in making a fair comparison 
between red oxide and red lead is due to the fact that 
whilst red lead is a chemical product of which the 
manufacture is closely controlled, red oxide may be 
either a natural or a chemical product. If a natural 
product, small variations in the composition of the 
earth may well lead to differences in the way in which 
the pigment will behave, both in respect of covering 
and obliterating power, as well as in resistance to 
corrosion. 
in nature, and they vary considerably as regards shade 
and purity. Native ferric oxide, Fe,O,, occurs in various 
places as hematite, limonite, &c., but generally speaking, 
these ores are not of the right shade for use as pigments 
without further treatment. 

The artificial red oxides which are on the market are 
worked up from the by-products of other industries. 
Green copperas (ferrous sulphate) is used for the 
manufacture of red oxide by heating in a reverberatory 
furnace. Spent oxide from gas works, after removal 


of the sulphur for the making of sulphuric acid, is burnt | 


similarly. Naturally, these oxides vary considerably 


in colour and in physical properties, and so may be | 


expected to be of varying value in service. 

The British Standard Specification No. 272-1926 deals 
with natural red oxides of two grades, with three 
types (from the point of view of oil absorption) in each 
grade. The two grades refer to two specified limiting 
amounts of carbonates and sulphates, one grade having 


& maximum carbonate content equivalent to 2-5 per | 


cent. of carbon dioxide and a maximum sulphate 
content equivalent to 2 per cent. of sulphur trioxide, 
and the other with maxima of 10 per cent. and 4 per cent., 
respectively. What is, perhaps, the most important 


bat is left to be a matter of arrangement between the 
purchaser and the supplier. This makes it extremely 
difficult to effect comparisons between samples of 
paint which are claimed to meet this specification by 
different manufacturers, unless the samples are 
supplied on orders in which the iron content has been 
specified carefully. 

The American Society for Testing Materials Specifica- 
tion D 84-27, deals with a somewhat similar material, 
which also might be supplied as red oxide in paint 
This is described as “ mineral iron oxide,” but is a 
little more satisfactory than the British Standard 
Specification, in that it is laid down that siliceous 
minerals may be present, thus limiting the material, 


almost, to natural earth. A minimum content of 
30 per cent. is specified for the oxide of iron, and the 
remainder, other than the siliceous matter and loss 


on ignition must not exceed 10 per cent. Nothing is 
said about the content of sulphates or carbonates, and 
the latter would affect the loss on ignition very con- 
siderably. ‘ 
Neither the British specification for red oxide nor the 
American one for mineral iron oxide is so definite as the 
corresponding specification for red lead. This is to be 
anticipated, seeing that the one is usually a natural 
product and the other is a chemical product of which 
the manufacture can be, and is, accurately controlled. 


It is to be expected, therefore, that more consistent | 


more consistent 
be construed, 


the 
not 


with 
must 


obtainable 
statement 


be 


his 


results will 
material. 


however, as implying that successive consignments | 


of red oxide or mineral iron oxide from the same source 
will not be consistent in quality ; it means that supplies 


of red lead purchased from a variety of sources to the | 
specification in all probability will show less variation | 


than supplies of red oxide or mineral iron oxide pur- 
chased from a number of different suppliers, even though 
the iron oxide content is specified. 

Prevention. 


Corrosion All types of steel used for 


structural purposes are subject to corrosion and rusting, | 


and it is necessary always to adopt some means of 
reducing the one and combating the other. There 


are various ways of doing this, but at the moment the | 


only one that need be considered is the use of paint 
for a protective coating, and of red lead and iron oxide 
paints in particular. It must be pointed out in the 
beginning that for complete success to attend upon the 
use of either of these paints .t is essential that the 
surfaces to be painted shall be properly prepared. This 
involves removing all old rust, and all mill scale which 
is loose. Mill scale which is firmly adherent is perhaps 
as good a protective coating as one could wish to have, 
and therefore it may be left in situ. The importance of 


cleaning off old rust is rarely recognised by engineers, | 


but experimental work has shown again and again 
that it must be cleaned off and the metal exposed before 
the coat of paint is applied. Rusting can continue under 
& paint film, and under favourable conditions may do 
so to such an extent as to lift the paint film clean away 
from the metal so that it breaks and falls off, thus 
exposing the surface completely to the corrosive agents | 
in the air and increasing the rate of deterioration. 
Conditions vary under which the two paints under 


Oxides of iron are very widely distributed | 


»oint of all, the content of oxide of iron, is not specified, | 





discussion are used. The steelwork painted may be 
exposed wholly to the atmosphere or partly to air and 
partly to water, or entirely to water. The water also may 
be salt or fresh. It will be desirable, therefore, to deal 
with the possible variations separately, taking first of 
all exposure to the atmosphere. The air contains, nor- 
mally, besides the oxygen which is largely responsible 
for the formation of rust, small quantities of moisture, 
carbon dioxide, sulphuric and sulphurous acids, 
nitrous and nitric acids (especially after thunderstorms) 
and chlorides. All of these have a baneful action on 
steel to a greater or less degree. 
| A paint may function in three ways when applied 
|as a protection. It may exclude the corrosive agent 
mechanically in somewhat the same way as does a 
| coating of chromium or nickel plate. It may combine 
with the corrosive agents and so neutralise their effects. 





It may render the metal to which it is applied passive | cent. 





not always advisable, however and an instance can be 
recalled of a well tube which was painted with red lead 
and which was very quickly eaten through by the salty 
water through which it passed. 

Experiments were made at Cambridge in 1929 
and later by U. R. Evans (J. Soc. Chem. Ind., 1930, 
49, 1737) on various kinds of paint with reference 
to their power of preventing corrosion on steel and 
iron. Several paints were tested, but only two are 
relevant to the present discussion, namely, a red lead 
paint and one of which the pigment was Venetian red. 
Venetian red originally was a natural iron oxide (red 
hematite) but now the bulk of the material on the 
market is made by calcining green copperas mixed 
with whiting, the proportion of the latter varying with 
the quality of Venetian red required. The actual iron 
oxide content may vary from 12 per cent. to 50 per 
Steel strips, ground with No. 00 French emery 


and so incapable of reacting in the usual way towards | paper four days before painting, were painted with 
| certain reagents. Red lead acts in each of these three | the various qualities under test and exposed on the 
ways at the same time when utilised as a paint, whilst | 


A film of 


red oxide can operate only in the first way. 
red lead paint of normal consistency is somewhat 
thicker than a film of red oxide paint similarly made, | 
and, therefore, has an initial advantage in this direction. 
Red lead is also chemically active, and in consequence 
reacts readily with some of the corrosive parts of the | 
atmosphere. This is not always advantageous, especi- | 
ally when the air contains a high proportion of chlorides, 
| for the film becomes soft and is then easily damaged. 
At the same time it must be remembered that red lead 
is not usually used as an outside coat, and if the finish- 
ing coat is well looked after the amount of deteriora- 
| tion due to absorption of chlorides by the red lead film 
will be very small. In the case of the absorption of 
sulphurous and sulphuric acids, the final product in 
| both cases (lead sulphate) is an extremely stable and 
| insoluble product which is extensively ased as a paint 
| pigment, and is highly esteemed. 

Red lead is a basic pigment and has the property of 
rendering passive to some little extent the steel surfaces | 
to which it is applied. _ When this occurs the onset of | 
corrosion is postponed, with consequent reduction in | 
loss by rusting and the lengthening of the life of the | 
structure. Permeability of the paint film is an important | 





roof of the University Laboratory. A strip of flannel- 
ette was provided under each specimen to catch any 
corrosion products that might be washed off by rain. 
After 25 days’ exposure, bare specimens of steel had 
produced definite stains on the flannelette, the speci- 
mens painted with Venetian red gave slight stains, 
whilst those painted with red lead showed none. 
This, coupled with other results obtained from oxidising 


| pigments tested, indicated that such pigments (of 


which red lead is one) do actually inhibit rust formation 


| below the paint film under summer conditions in 
| England. After 


three months’ exposure (which 
brought the time to October) the flannelette below 
the specimens painted with Venetian red showed a 
distinct rust stain in each case, whilst there was 
practically none on the strips below the specimens 
painted with red lead. After six months’ exposure 
the red lead specimens showed a marked rust drip 
on the flannelette, though the specimens themselves 
were not appreciably changed. Those coated with 
Venetian red showed considerable rust on the metal 
itself. It is to be noted that these tests were made 
under normal conditions of smoke, dirt and moisture 
in urban districts, and therefore they may be taken 
with confidence as indicative of the results likely to 


| factor, and of the two, a red lead film is rather less | follow the use of similar paints on steel structures in 


permeable than one of red oxide. 
may be expected to be the more satisfactory. 


Hence the red lead | urban neighbourhoods. 
So far| (as in the country remote from towns) more satis- 


Where conditions are better 


as attack from corrosive gases in the atmosphere is | factory results still might be anticipated. 


concerned, red oxide is less reactive than red lead. | 


Some mention should be made of the effect on the 


This is particularly true of red oxides which have been | protective properties of red, lead paint, of the addition 


prepared by the ignition of iron salts (e.g., green copperas, 

or pyrites) and hence, as the active constituents are not 

absorbed and neutralised by the film, there is a distinct 

tendency for them to pass through it and to attack | 
the underlying metal. Red oxide is a neutral pigment, 

and has no power to make passive the steel surfaces to 

which it is applied. Experiments have been carried 

out from time to time on the value of these two pigments 

for resisting corrosion in the air, but unhappily much of | 
the data has not been published. 


Hence it is somewhat | 

difficult to convince the type of man who makes up 
his mind unalterabty, since published data cannot be 
laid before him. Engineers and others who make tests 
would perform a service if they would publish the | 
results they obtain in trials, for the information of all 
interested in the subject. 

What known as the “ boot-top” of ships (the 
part of the hull which is sometimes under water, and 
at other times exposed to the air) is agreed to present | 
as difficult a problem in protection from corrosion as 
may be found. A similar problem occurs also in bridges 
in tidal estuaries and tidal waters generally. Experi- 
| ments were made at Woolwich in 1924-25, in which 
steel plates were suspended by ropes from a pier in such 
a way that at high tide they were submerged and at low 
tide were exposed completely to the air. The salt| 
content of the water at Woolwich is rather less than 
| 1 per cent. normally, but it is mot considered that the 
| conditions are very different there from those of any 
other similar situation in temperate waters. The tests 
lasted for 58 weeks, and showed that the best pro- 
tection was afforded by a special paint consisting of 
|} zine oxide and metallic zinc dust in raw linseed oil. 
| Similar protection was given by one coat of red lead | 
| followed by one of white lead, both in raw linseed oil, 
| but this surface was not quite so smooth at the end of 
| the test period. The use of basic lead chromate as an 
| inhibitor of rusting was not so satisfactory as was 
anticipated (Gardner in the United States of America | 
has found basic lead chromate a most successful inhibi- 
tor generally), and it was inferior under the conditions 
of the test to red oxide of iron in raw linseed oil as a first 
coat. The red oxide was inferior to red lead, however. | 
It appeared that the most important characteristic | 
of a successful paint under such conditions was per- | 
manent elasticity, and it is generally conceded that | 


| 


1s 


of thinners to the mixed paint, with a view to improving 
the workability of the paint under the brush and of 
accelerating the drying. Work on this aspect of the 
problem carried out at Cambridge as a part of the 
same research quoted above showed that whilst the 
addition of small amounts of thinner was beneficial to 
the appearance of the coat, larger amounts caused 
the formation of “clots” of pigment during drying, 
so that clear channels of transparent oil were formed. 
Non-setting red lead showed this property more 
quickly than red lead of the ordinary quality. It is 
obvious, therefore, that the use of an excessive amount 
of thinner is to be deprecated when using red lead. 
The durability of red lead and iron oxide paints 
when applied to already rusted surfaces was also 


| studied in this research, and in view of the fact that 


in engineering work it is extremely rare that all the 


| rust is cleaned off before the application of the paint 


the results obtained are extremely important. Non- 
setting red lead was used in the one paint and Indian 
red in the other. (Indian red when of natural origin 
is a variety of pure red ochre or red hematite. The 
usual content of iron oxide of the Indian reds on the 
market is about 90 per cent.) The specimens were 
treated in various ways for descaling and rusting, for 
details of which the original paper may be consulted. 
It was found that a rusty surface painted in the early 
morning failed more quickly than one painted in the 
afternoon, no doubt on account of the extra moisture 
entrapped when the paint was applied early in the day. 
The presence of rust below the paint, when dry or 
damp, was found to accelerate the stripping of the 
paint, but to a less extent with iron oxide than with 
the other, which would indicate some little advantage 
in favour of the red oxide when it is impossible com- 
pletely to remove the rust from the structure before 
painting. On rust-free surfaces, however, red lead 
gave the more satisfactory results. 

Conclusion.—The balance of the evidence available 
seems to be in favour of red lead as a priming coat, 
which substantiates the opinion of engineers all over 
the world for generations. Prejudices sometimes are 
found to be without any logical basis, but that in 
favour of red lead as opposed to red oxide of iron seems 
to be well based. The present is not the time to 
compare red lead with the valuable priming paints 


red lead films are more elastic than red oxide films.| which are coming fast into favour, but it will be a 
The use of red lead for structures exposed to salty water | long time before red lead is ousted from the position 


without the additional protection of other paints is ' it now holds as the priming paint par excellence. 
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HIGH-SPEED DOUBLE-DISC GRINDING MACHINE. 


CONSTRUCTED BY MESSRS. B. R. ROWLAND AND COMPANY, LIMITED, ENGINEERS, REDDISH. 





























Fie. 1. Fig. 2. 


HIGH-SPEED DOUBLE-DISC bearing is required to locate the spindle definitely. The | a consideration of what was termed the peculiar and 
GRINDING MACHINE. | Tecalemit high-pressure system of lubrication is used, | abnormal problem of taxation confronting the iron- 

mB: sigil , | the nipples of which are provided with dust-proof caps. | mining industry of the Lake Superior district. 1 he 

Tue utility of the grinding machine both of the face | Home Office regulations regarding maximum speed have | author, stated, for example, that, at many mines, when 
and edge type for fettling castings in iron and steel | heen met by a device which prevents the wheels being | the ore was loaded in cars ready for delivery to the rail- 
foundries is now fully recognised, particularly in the | ryn at an unsafe rate, as might otherwise be the case | way, the amount of tax per ton was greater than the 
latter, and attention is being directed to improvement | if the rotational speed was increased before the wheels | entire mining cost. Further, the total amount of money 
in performance to enable it to cope with modern | were worn down sufficiently far to maintain the surface | paid in taxes by the industry, as a whole, exceeded by 
production methods. The usual speed of the vitrified speed at the safety limit. This device is stated to be | @ wide margin the total sum paid for labour, even in a 
type of grinding wheel is 5,000 surface feet per minute. | entirely automatic, and to require no attention. The | peak year such as 1929. He then put in a plea for the 
The limitations thus imposed have been removed by the | dust exhaust fan, not shown in the figures, is situated | revision of the present system of taxation which, he 
introduction of other bonding materials for the abrasive | at the back of the machine. It is driven by belt from | showed, had grown up gradually but which, as it now 
which permit higher speeds to be used. An example the motor shaft, and is of a high efficiency’ type, with | stood, was “unfair, and detrimental to the ‘future 
= - — — ~~ me by the ~  wertewn the spindle mounted on ball bearings. The suction | development of the States of Michigan and Minnesota.” 
onded wheels known as ~*~ Kowlundite,’ manufactur inlet is co ”_ , shed steel ducts to the botto : s ee ee 
Climax Works, Reddish, which are run at 9,000 surface | the ducts so as to secure a maximum suction effect. “ Stainless Production—Equipment and Method 
feet per minute. The firm, in developing this material, | The new machine is also made with wheels 24 in. in| Of Manufacture,” was the title of a long contribution 











found that the machines hitherto working with the 
vitrified type of wheel were generally not suitable for 
the higher speeds, and, to enable these to be em- 
ployed efficiently, have, therefore, commenced the manu- 
facture of the high-speed double-disc machine illustrated 
in the figures above. As will be seen from these 
the machine is of the edge type, with a pair of wheels 
belt-driven by an electric motor housed in a massive 
single-piece bedplate. The grinding wheels are 30 in. 
in diameter by 4 in. wide, and are mounted between 
solid steel washer plates on a spindle of high-tensile 
steel, ground all over and carried in anti-friction 
bearings. 

A front view of the machine is given in Fig. 1. The 
grinding rests are adjustable in both the vertical and 
horizontal planes, the supporting brackets allowing 
the height to be varied, while the rests themselves, 
which are of malleable iron can be moved inwards 
as the wheels wear. The wheel guards are also adjust- 
able and are made of heavy welded steel. The sides are 
hinged to permit of the ready removal of worn wheels 
and the fitting of new ones. The dust is drawn off at 
the base of the guards through the openings shown in 
Fig. 2, which is a view of the machine from the back 
with the top and back covers removed. This figure 
also shows the driving motor which is of 15 h.p. and is 


mounted on a bedplate hinged to the body casting. | 


Power is transmitted to the spindle by multiple Vee- 
ropes, there being a single pulley on the motor shaft 
and a three-step pulley on the spindle. 
provides three different speeds, so that the correct 
surface speed of the wheels can be maintained as the 
wheels wear down. The speed is changed by moving 


diameter by 3 in. wide, driven by a 12-h.p. motor and 
| having three speeds, and with whéels 18 in. in diameter 


AMERICAN IRON AND STEEL 
INSTITUTE. 


THE annual spring meeting of the American Iron and 
| Steel Institute was held at the Hotel Commodore, 
New York, on May 19 last. The President, Mr. C. M. 
| Schwab, occupied the chair. Six papers were presented 
| and discussed, and summaries of these appear below. 


| two speeds. 





Tue Street InDustry OF THE UNITED SrarTes. 

In his paper, “The Economic Value of the Steel 
Industry to the United States,” Mr.G. H. Charls stated 
that the most recent survey of the manufacturing 
| industries of the United States, made in 1929, had 
| revealed that the steel industry employed 10 per cent. 
| of all the employees in the country, who received 10 per 
|cent. of the total salaries and wages paid and pro- 
| duced 10 per cent. of the total value of all the manu- 
factured products turned out. Furthermore, the 
industry consumed 20 per cent. of the aggregate horse- 
power generated, and 17-94 per cent. of the fuel oil, 
| 15-89 per cent. of the natural gas, 73-57 per cent. of 
the manufactured gas, and 12 per cent. of all other 
| fuels produced. In 1929, 41,760,000 gross tons of pig 


The latter | iron, 56,430,000 tons of steel ingots and castings, and material graded to meet various requirements. 


| 41,069,000 tons of finished rolled steel, had been pro- 
duced in the United States. Of the quantity of finished 
|rolled steel named, the motor-car industry had con- 


by 2} in. wide, driven by an 8-h.p. motor and having 


presented by Mr. E. C. Smith, who stated that the stain- 
less irons and steels required, not so much different 
| equipment in their production, as a different viewpoint. 
They were definitely established as production materials 
and would be given attention entirely out of propor- 

| tion to the tonnage produced for some years to come. 
The element chromium was quite common; the usual 
| source was the mineral chromite, usually designated 
| by the formula FeO.Cr,0,. In the pure state, this 
| contained 68 per cent. of chromium oxide; in com- 
| mercial ore, however, the percentage was usually about 
50. At present, the main sources of chromite were in 

| Rhodesia, and New Caledonia. It had been estimated 
| that the earth’s crust, at the surface, contained 5 per 
| cent. of iron, and the same estimate placed the pro- 
| portion of chromium at 0-066 per cent. This seemed 
|small but it exceeded the proportion of nickel, copper, 
| zine, and lead by wide margins. It might be reasonably 
| estimated that the supply was far in excess of the visible 
|demand. The commercial conversion of chromite 
|into stainless steels was carried out by one of two 
| principal methods. Either the ore was smelted to a 
| concentrated ferro-alloy and added to the steel, or it 
was reduced directly during the steel-making operation. 

| The ferro-alloy method was that used for commercial 
tonnages and appeared to be the sounder metallurgically 

as well as economically. The reduction to ferro- 

| chromium was conducted on a large scale in localities 
in which cheap power was available, and the resultant 
Ferro- 

| chromium, containing carbon as low as 0-06 per cent., 
| could be produced in large amounts, while any desired 
| quantity of that containing more than 0-20 per cent. of 








the three-step pulley along the spindle until the desired | sumed 18 per cent., and the railways 17 per cent., | carbon could be made available. 


diameter is in line with the driving pulley, a method | 16-5 per cent. had entered into building and construc- | 
which avoids undue overhang of the latter. A long | tion, 10-5 per cent. into the oil, gas, water, and mining |the casting of stainless-alloy ingots. 


A great many designs of moulds had been used for 
When it was 


key on the spindle permits the change to be made | industries, and 5-5 per cent. into the manufacture of | considered that the usual stainless alloy was a dead 
readily through the openings normally closed by the agricultural equipment ; exports had totalled 5-5 per | steel having a tendency to form extremely large crystals, 
top and back covers, the belts being slacked as re- | cent. 


quired by the movement of the hinged bedplate. 
simple belt tensioning arrangement is provided. 
The bearing housings are provided with labyrinth 


A 


Lake Superior Iron-Mintnc InDustry. 
A paper by Mr. C. B. Randall, entitled ‘‘ Mining 


type grease seals to exclude grit, and a separate thrust | Taxation in the Lake Superior District,” was devoted to | coming rolling difficulties. 


|it would be understood that casting was more than 
an ordinary problem. Stainless-steel ingots were 
| designed firstly with the idea of the protection of the 
| fragile surfaces and secondly with a view to over- 
An ingot based somewhat 
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upon the section considered ideal by Benedicks, namely, 
one in which the concave faces of the ingot were so 
shaped that the shrinkage caused the corners to pull 
away from the mould, had been successful in practice. 
The chill crystals forming in the corners were very 
fragile and the Benedicks type of ingot caused the 
corner chill to cease quickly. Fluted ingots, with the 
flutes so designed that flute cracks were avoided, were 
useful. For flat rolled products a slab modification of 
the Benedicks ingot had produced many tons of very 
satisfactory material. 

Since it was impossible with our present knowledge 
to form any ingot of stainless alloys into a shape that 
would permit complete use of the material, the problem 
of utilisation of scrap had to be faced. This was not 
peculiar to the stainless-steel industry, nor did it stop 
at the ingot stage; scrap was produced at each step 
of the working of the material. The remelting of this 
scrap into low-carbon material, using the conventional 
equipment, had given rise to difficulties. In this con- 
nection, however, a satisfactory unit was the induction 
furnace. Stainless-steel production on any large scale 
virtually required, as an auxiliary, an induction furnace, 
and it was very questionable whether, in the future, 
the induction furnace would not be the prime unit, 
with the arc furnace as a stand-by for small special 
lots. The ring type of induction furnace with which 
the writer had been associated, was a six-ton low- 
frequency 800-kw., 8-57 cycles, single-phase unit 
with tilting mechanism, tapping four tons. It pro- 
duced two ingots at every tap, each weighing 4,700 Ib. 
From the commercial aspect, it was an exceedingly 
satisfactory furnace. The power consumption was 
very close to 800 kw.-h. per ton. The rate of pro- 
duction was slightly over one ton per hour. The pro- 
duction of a 720-hour month exceeded 900 tons. The 
bottom was dead-burned periclase (MgO) rammed with 
a tar binder. Its life, when melting stainless material, 
was not known as two separate campaigns of about 
1,000 heats, had ended on account of lack of material, 
but with the bottom in as good condition at the end as 
at any time during the run. The ability of the furnace 
to remelt oxidisable alloys without loss, coupled with 
the absence of carbon contamination, offset the high 
capital cost and the low production. 

The rolling of stainless steel into bars was a process 
more fitted to the flexibility of the tool-steel rolling- 
mill lay-out than to the large production continuous 
rolling-mill procedure. The rolling of strip was best 
accomplished in the older type of strip-mill equipment. 
Stainless-steel sheet rolling was carried out in rolling 
equipment similar to that used for ordinary sheet 
materials. The working temperatures, however, were 
higher, and the furnaces must be free from dust and 
dirt. The usual equipment was gas-fired and the care 
of operation was in keeping with the value of the 
product. The sheets used for decorative work, or 
where appearance was vital, were cold-rolled to produce 
high finish. The product was very hard and the usual 
cold-rolling methods were not satisfactory. Backed-up 
mills of the four-high or cluster-type, using very hard 
polished steel rolls were necessary. 

There were three fields in which stainless-steel pro- 
ducts had established themselves, namely, heat-resisting 
applications, the food-handling industries, and the 
decorative crafts. The present production of decora- 
tive material was important and was increasing, but 
the sphere which appeared to hold very great possibilities 
was the heat-resisting field. The ability of these highly- 








alloyed steels to withstand scaling and corrosion 
and to retain their physical properties at elevated 
temperatures was unique in the realm of metallurgy. 
The decorative products and food-handling materials | 
were subject to direct competition, but stainless steels | 
stood alone in the field of heat-resisting metallic | 
materials. The entire power-generation equipment | 
of the modern plant would eventually be constructed | 
of these materials or of modifications of them. Further- | 
more, the oil-retining industry was a large consumer at 
present, but it would consume more when a number of | 
problems now confronting metallurgists were elucidated. | 


| 


QUALITY. 


The object of a paper by Mr. H. W. Graham, entitled | 
‘ A Modern Conception of Steel Quality,” was to point | 
out to steelmakers and steel user: that the present-day 
technical basis for the sale or purchase of steel was not 
only irregular in degree of severity of requirement, | 
but often technically unsound. Accordingly, the | 
author's efforts were directed to a broad statement of | 
the problem of steel quality as it confronted the} 
eR ew in a steel-producing plant at the present 
time. He pointed out that variations of steel quality | 
were inadequately explained by the chemical analysis | 
of the common elements, and went on to state that, | 
in studying the behaviour of steel under conditions of | 
heat treatment, cold-working, or natural ageing, it | 
was essential to perceive that each individual piece | 
of steel had its own response to these conditions. Each 
particular piece reacted to the extent of its own capacity, 
which might be quite different from the capacity of 
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the neighbouring piece. When the significance of this 
variation in rate of reaction was grasped, a considerable 
light was shed upon various apparently mysterious 
eases of behaviour not explained by the hitherto 
conventional viewpoint. The characteristic reaction 
rate of a piece of steel towards brittleness or hardness 
might be called sensitivity. Put in another way, the 
sensitivity of a piece of steel was its characteristic 
degree of reaction to conditions of thermal treatment, 
cold work, natural ageing, and the like. Sensitivity, 
it was assumed, originated in a group of elements 
entrapped during the solidification of the liquid steel 
and a suggested further source of varying sensitivity 
was to be found in the blast-furnace production of 
the pig iron from which the steel was made. The 
degree of sensitivity was considered to be a function 
of a heat of steel as a unit, and physical or thermal 
treatment, below the melting temperature, was not 
expected to change the fundamental rate of response. 
Visible inclusions and the metallographic form of 
carbon-bearing compounds, it was suggested, were of 
less importance than was frequently supposed. It 
was agreed that many of the statements made were 
conjectural, but only systematic research on an exten- 
sive scale could prove or disprove the general hypotheses 
put forward. 


Coxe-Oven Gas IN A STEEL 
PLANT. 

In a contribution entitled, “* Flexibility in the Use 
of Blast-Furnace and Coke-Oven Gas in a Steel Plant,” 
Messrs. C. R. Meissner and J. H. Strassburger discussed 
the advantages of an arrangement, at present in use 
at the works of Messrs. Weirton Steel Company, 
Weirton, West Virginia, whereby the coke ovens could 
be underfired either by blast-furnace or by coke-oven gas. 
They stated that when blast-furnace gas was employed 
for underfiring coke ovens, the coke plant ceased to be 
a producer of a fixed quantity of surplus gas, and was 
transformed into a flexible unit producing varying 
quantities of surplus coke-oven gas while producing a 
constant production of coke. This was accomplished 
by using coke-oven gas for underfiring when the 
demand for surplus coke-oven gas was within the normal 
production of the coke ovens, and by using blast- 
furnace gas for underfiring when the demand for 
surplus coke-oven gis was beyond the normal produc- 
tion of the coke ovens. Formerly, the surplus blast- 
furnace gas produced, over and above that consumed 
in preheating the air in the blast-furnace stoves, had 
been used for the generation of steam. Since 1930, 
however, when blast-furnace gas underfiring had been 
installed at the coke ovens, cheap slack coal had been 
used in the boiler house instead of the blast-furnace 
gas. The present system released additional coke-oven 
gas for finishing mill operations, displacing fuels such 
as producer gas, fuel oil or natural gas, which were 
higher in cost and more expensive to handle. The 
utilisation of clean gaseous fuel in the finishing depart- 
ments was also of distinct advantage in securing 
uniform quality and production. 

The use of blast-furnace gas for the coking operation 
involved no operating difficulties at the coke ovens, 
and, owing to its long-flame characteristics, the gas 
produced a good uniform quality of coke. The amount 
of blast-furnace gas required for the coking operation 
compared favourably with that of the coke-oven gas 
used in underfiring, when based on the heat units 
consumed per pound of coal charged. The utilisation 
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of coke-oven and blast-furnace gas in the rolling-mill 
operations should be so arranged that coke-oven gas | 
was used for long-distance transmission and blast- 
furnace gas for relatively shorter distances in order to 
avoid excessive pumping costs and too large an invest- | 
ment in pipe lines. In this connection, it should be | 
noted that, owing to the lower heating value and greater | 
specific gravity of blast-furnace gas, a pipe of approxi- | 
mately 8} times the area of that employed for coke- | 
oven gas had to be used for blast-furnace gas in order | 
to distribute an equivalent amount of heat. 


Non-Destructive Testing Mersops. 
Dr. R. F. Mehl was the author of a paper entitled | 
“ Non-Destructive Testing Methods in the Iron and | 
Steel Industry,” in the course of which he stated that | 
non-destructive testing methods might be classified | 
into magnetic, radiographic and sonic methods. | 
The application of these methods depended upon | 
the detection of some heterogeneity in a field or flux, | 
whether the flux be electric, magnetic, actinic, or| 
sonic, or whether the field be that of the passage of 
an electric current, a magnetic field, a penetrating | 
light ray (X-rays or gamma rays), or a sound wave. 
Magnetic testing had one marked advantage over 
other methods of non-destructive testing. Not only 
could it be used to determine the presence of physical 
defects such as cracks and voids, but it could also be 
used to study defects in the metallurgical character- 
stics of a piece tested, defects originating in the 
original lack of homogeneity of the base metal, in the 
lack of uniformity in composition, or arising from 








defective heat treatment. Magnetic methods, how- 
ever, were adaptable only to objects of uniform contour, 
such as rails, bar, strip, &c., or to a large number of 
objects of identical dimensions, for which special coils 
might be designed. This restriction had so far pro- 
hibited the application of magnetic methods to the 
inspection of steel castings, and had seriously hampered 
their application to welds. The application of iron 
powders to the detection of surface defects was a 
simple modification of the magnetic-leakage method. 
Proper magnetisation consisted essentially in a 
magnestisation in which the cracks or defects alone 
showed polarity and thus attracted the dust particles. 
Recently A. V. de Forest had developed an improved 
form of dry powder, called Magnaflux, to give maxi- 
mum response towards flux leakage. This simple 
method was excellent for the detection of surface 
defects, even those which could not be seen on a 
ground or polished surface by a magnifying glass, and 
the ease with which it could be applied recommended 
it practically. When discontinuities lay considerably 
below the surface, however, the method was not useful, 
since the leakage became less sharply defined with 
increasing depth, though defects lying 4 in. below the 
surface might occasionally be found. The method 
had been successfully applied in England,* using a 
large yoke magnet and a stream of paraffin in which 
was suspended chemically-prepared extremely finely- 
divided iron powder, for the detection of hair cracks 
in large alloy-steel rotor forgings. 

In the last thirty years the development in radio- 
graphic methods had been rapid. The progress made 
had been in two directions, namely, towards the 
development of better equipment, tubes, and source 
of high voltage, and towards the development of 
special contrivances for the improvement of the 
quality of the X-ray photographs obtained. Until 
recently, the highest voltage X-ray equipment of 
practical importance was capable of operation only 
at from 200,000 volts to 250,000 volts, as a maximum 
voltage. Nevertheless this type of equipment had 
been widely distributed and had given good service. 
High-voltage X-ray tubes had been used for radio- 
graphic purposes by Pullin in England, and had recently 
been developed by the General Electric Company in 
the United States. The tube brought out by the 
latter company operated at 340,000 volts and carried 
a current of 10 milliamperes. At this voltage and 
current, radiographs could be taken through thick- 
nesses of steel greater than 4 in., within reasonable 
periods of time. Although no tubes operating at still 
higher voltages had as yet been used in commercial 
work, the 900,000-volt tube developed by Dr. Coolidge 
of the General Electric Company should be of import- 
ance in special cases. At present, however, it was 
not easily adaptable for radiography. Since radio- 
graphy detected differences in absorptive capacity only, 
it was chiefly useful in detecting the presence of cracks, 
voids, slag inclusions, and, in a few cases, segregation, 
but, on the other hand, it was useless for the detection 
of cracks on which the two conjugate surfaces were 
pressed closely together, leaving no free space. 

It was familiar knowledge that a sound object 
emitted a clear ring when struck, whereas a defective 
object emitted a duller sound. This fact had been used 
for many years as a test for soundness, and might be 
said to be the oldest of the non-destructive tests. 
In attempting to use this simple method upon fairly 
complicated forms, however, forced and natural 
vibrations, engendered by the complications in form, 
greatly altered the type of sound emitted, considerably 
confusing the inspector. To avoid this, Kinzel had 
applied the medical stethoscope to the inspection of 
welds in order to pick up only that portion of the 
sound coming from the spot of interest. In the 
inspection of welds, the stethoscope was moved along 
the seam and the latter continually struck with a 
light hammer. Irregularities, either in the sound 
first emitted or that subsequently resonated, indicated 
irregularities in the weld. It had been found that 
the inspection of welds by this method compared 
favourably with the costlier radiographic inspection. 
The method, however, appeared to be limited to 


welds. 
_Cast Street Freicot Car UNpDERFRAMES.—The 
General Steel Castings Corporation, Eddystone, Pa., 


U.S.A., are turning out cast steel underframes for 70-ton 
open hopper freight cars. The single casting which 
embodies the whole of the bottom plating and necessary 
framing replaces 183 structural pieces and eliminates 
2,250 rivets. 

CanapIaN GeropeTic Levet Datum.—The level 
datum for engineering works in Ontario and Quebec is 
obtained from bench marks established by the geodetic 
survey of Canada. Instructions have now been issued 
that engineers of the Ontario Hydro-Electric Power 
Commission are to place all these undertakings on this 
datum, where there is a bench mark within ten miles. 


° R. W. Bailey and G. A. Juhlin, Enorveerine, 
vol, cxxx, page 242 (1930). 
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PORTABLE TIMBER-SAWING MACHINE. 
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Fie. 1. 


NOTES ON NEW BOOKS. 


Fig. 2. | We have been indebted to French publishers for some 
| really remarkable series of low priced, but authoritative 
| manuals on various technical and scientific subjects, 
| A recent example is the Jntroduction d la Mécanique 
| des Fluides, published by the Librairie Armand Colin, 

Paris, at 12 francs bound, and at 10 francs 50 with 
paper covers. The author is Professor Adrien Foch 


(3431.8.) “ENGDITEERING™ of the Sorbonne, who in a couple of hundred pages, 

j illustrated by 55 figures, gives not only a clear state- 

PORTABLE TIMBER-SAWING |ment of hydrodynamic theory, but also an adequate 
MACHINE. exposition of the work which has been accomplished 


PorTABLE power-driven saws enable marked econ- 
omies to be effected on country estates, as they can be 


| during recent years in finding rational explanations of 
the behaviour of actual fluids. The book embodies 
in fact the gist of the author's course of lectures at 


employed not only in tree felling, but enable log sawing, | the Sorbonne. No heavy demand is made on the 
post cutting, and so on, to be carried out where the | mathematical equipment of the reader, a fair knowledge 
tree has been felled. The necessity for transporting | of the calculus being all that is required. The ground 
bulky timbers to the sawpit, often over very rough | covered includes practically the whole field of interest 
ground, is thus avoided. We described a triple | to the engineer, including the fundamentally important 
cutting chain saw for this and similar classes of work | work of Prandtl and his school. A valuable feature, 
in ExgINsEninc, vol. exxx, page 634 (1930). This | rather unusual we believe in French text-books, is 
prash age iy « ps | ee yer ryysay a. ee | the inclusion of a number of illustrative examples to 
ou, e tree or branch without any , Ww sealing 
as oy A Messrs. John T. Pickles, Mytholm House, | ny care 
Hebden Bridge, Yorkshire, and the same firm have now 
brought out a new design of portable saw which is| The catalogues of the collections at the Science 
self-contained. As shown in Fig. 1 on this page, the | Museum are all very carefully compiled, and in some 
new model is driven by a small petrol engine. The | instances contain a great deal of general information 
saw proper consists of a continuous band or chain | of particular value to those with a knowledge of the 
made up of a number of links which actually comprise | subjects to which they refer. This is especially the case 
the teeth, the chain passing over a Vee-pulley on the | with the recently issued volume dealing with Sailing 

















engine crankshaft at one end, and over a grooved 
guide-pulley at the other. The latter pulley is mounted 
on ball races. One of the saw teeth is illustrated in 
Figs. 2 and 3. They are die cut, and are designed to 
interlock with one another. All the teeth are alike 
except that alternate ones are splayed at the cutting 
points as shown in Fig. 3 to obtain clearance, and to 
give a clean cut with a minimum power loss. Vee- 
guides are provided on the frame between the two 
pulleys, so that the bases of the teeth are guided 
throughout their path. The saw is run at an easy ten- 
sion, and adjustment is provided at the guide-pulley end. 
A guard is fitted over the upper half of the saw, and 
the frame is provided with four handles for holding the 
tool in any required position. The saw is made in 
two sizes, with 30 in. and 48 in. cuts, the smaller 
model weighing 60 lb. and the larger 65 lb. It is, 
therefore, of comparatively light weight and easy to 
handle, but owing to the high speed of the saw, has 
a relatively high performance. If required, the same 
type of saw can be supplied driven by compressed-air 
electric motor, or with a flexible shaft drive. 





PUNCTUALITY ON THE LONDON, MIDLAND AND 
ScotrisH Rarmway.—aA recent census shows that of the 
14,423 express trains running on the London, Midland 
and Scottish Railway during the four weeks ending 
May 21, 1932, no fewer than 90 per cent. were punctual 
or not more than five minutes late. The corresponding 
figure for the 238,610 local trains operated during the 
same period was 95 per cent. 





Ships, their History and Development as Illustrated by 
Ship-Models in the Science Museum. Part 11., by G.S. 
Laird Clowes, M.A. [H.M. Stationery Office, 2s. 6d. 
net.] The collections are dealt with in eight sections 
viz.: Early Ships, up to the middle of the Fifteenth 
Century; The Introduction of the Three-Master ; 
| Ships under Elizabeth and the Stuarts; Men-of-War 
|in the Eighteenth Century; Merchant Ships in the 
| Eighteenth Century; ‘ Prisoner-of-War” models; 
|the Last Fifty Years of the Sailing Warship; the 
| Evolution and the Decline of the Clipper Ship. There 
are in all some 270 separate descriptions and the 
volume includes 27 good illustrations. Few more 
beautiful things than ships have been constructed, and 
it is fortunate that, just when the sailing ship was 
in its prime, model making was a common practice. 
| Models of Eighteenth Century ships are particularly 
| numerous and well executed. As is well known, the 
| French were the first to apply mathematical analysis 
| to the construction and masting of ships, and through 
|this the French ships often had superior qualities. 
One of the models is of the French frigate La Pomone, 
| captured by Commodore Warren, April 23, 1794. This 
| was one of the prizes used as an example, and she 
served as a model for H.M.S. Endymion, built in 1797. 
The sectional models are of no less interest than the 
| models of the ships themselves. From these can be 
|seen how keel and keelson, floor timbers, futtocks, 
pillars, decks, knees, &c., were all worked together so 
| as to form a structure suitable not only for withstanding 


| 


| the stresses due to the sea, but also for carrying the 


great weight of guns. Mode! making in the Dockyards 
came to an end with the outbreak of war with France 
in 1792 and was not resumed till more than twenty 
years later. 





A review of Motor Vehicles and their Engines, by 
E. S. Fraser and R. B. Jones (London: Macmillan 
and Company, Limited. [Price 15s. net], is not perhaps 
an urgent necessity, since it is now in its 4th edition, 
but as the authors were both instructors in motor 
transportativn at the United States Coast Artillery 
School, it may be useful to remark on its main features 
as seen by English eyes. There are 34 chapters, all 
clearly written in workmanlike style, but the arrange- 
ment of the matter seems to suggest either a laborious 
or easy-going collaboration. Chapters XI to XIV 
for example are entitled; ‘“ Elements of Carburation, 
Carburettors, Carburettors (continued) and Paddle 
Type Carburettors,” respectively, while chapters XV 
to XX are headed “* Magnetism, Elementary Electricity, 
Batteries, Induction, Battery Ignition Systems, and 
Magnetos—Armature Type,”’ respectively. This method 
of treatment indicates fairly clearly the very elementary 
standard and style of the work, which does not attempt 
to deal with fine points of invention, design, or con- 
struction. It is essentially a user's manual, and should 
be useful to operators and owners of vehicles who wish 
to gain an unencumbered and slight knowledge of the 
subject. The last three chapters on “Care and 
Adjustment, Care and Adjustment Tables, and Names 
of Automobile Parts,’’ indicate very eloquently the 
scope and purpose of the book. 

It has been said that economics cannot be defined ; 
that it is a subject about which many people talk, but 
few understand. In a book entitled Production (Sir 
Isaac Pitman and Sons, Limited, Parker-street, Kings- 
way, W.C.2, price 5s. net) Mr. Hubert Phillips 
gives a very useful treatise on the economics of produc- 
tion. He recognises the difficulty of definition ; ‘ the 
economic theory is in a state of flux . . . it calls con- 
tinually for qualifications so considerable as to render its 
‘laws’ largely meaningless.” He begins and finishes 
with the well-known fact that wants necessitate work, 
and that work creates wealth, which in its turn creates 
more wants. The argument, generally, is that usually 
adopted in dealing with economics with which we do 
not propose to deal. We note, however, that, in con- 
sidering “ productive ’ and ‘‘ unproductive” labour, the 
author endeavours to remove the wrong impression 
which these incorrect terms have given. The “ pro- 
ducer” does not produce. “The miner does not 
*‘ produce’ coal; he hews it.” By his labour it is made 
available. By the coal merchant, a ‘ non-producer,”’ 
it is made available for the coal-scuttle of the con- 
sumer. This is a well-made point and should help to 
remove a much-laboured claim of some ill-informed 
critics of our social and industrial system. On the 
question of occupational] distribution it is stated that, 
out of 45,000,000 people roughly 19,500,000 are 
engaged in production. ‘‘The remainder included 
wives and daughters engaged in household duties 
not less producers, many of them than the husbands 
and fathers who technically ‘support’ them. Some 
interesting figures are given regarding the populations 
of different countries for every decade since and includ- 
ing 1801. We give the following as having real signifi- 
cance at the present time. 

















Population. 
Country. = 
| Per 8q. | | Per Sq. 
Total. Mile. || Total. Mile. 
1801. 1921. 
England and 
Wales 8,900,000 152 37,900,000 649 
France .. 27,300,000 131 39,200,000 189 
1810. 1920. 
U.S.A. .. 7,200,000 2 94,800,000 26 





Such figures as these make one pause and when it is 
realised that 25 times the number of people are 
supported per square mile in this country as in the 
United States of America a feeling of even greater 
admiration for the achievements of this little island is 
justified. In an interesting chapter on “ Capital ; 
its Nature and Growth,” the author considers capitalism 
itself and its relation to communism and socialism. 
The difference between the three is not in the ownership 
but in the use of capital. In a chapter entitled ‘‘ The 
Economic Structure,’ the author says ‘‘ production is 
only possible in terms of consumption . . . wealth 
can only come into being by the destruction of wealth.” 
While we would prefer some word other than destruction, 
the author's meaning is clear, and a greater consumption 
of “utilities’’ with its consequent increase in demand 
for still more supplies is what is required to-day to 
make the wheels of production turn a little faster. 
Altogether thisis a thought-provoking book and deserves 
to be read by all interested in production and politics. 
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PATENT RECORD. 





lies in contact with the plate as seen at d and the|/from the trough f. The solid matter entrapped 
i pressed to abut the/| eventually sinks to the bottom of the vessel a an 
foot and web of the rail 6, the latter being secured by | discharged through the outlet. 


extreme end portion is bent and 


is 
The liquid in the vessel 


SELECTED ABSTRACTS OF RECENT PUBLISHED the clamping member e passing through the web of the | a is kept at a predetermined height. (Sealed.) 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. | rail and the abutting end of the portion c of the plate a. | 
The number of views given in the Specification Drawings is stated| Holes are provided in the plate where necessary for MISCELLANEOUS 
in each case ; none is mentioned, the Specification is = bolting down to a sleeper. Fig. 2 shows a form of | . 
ee meta” obe the W éc.,| Chair in which both ends of the plate @ are bent over,| 364,194. R. A. Chalmers, of Brentford, and 
ae ane from abroad, wames, | one end accommodating akey g. (Sealed.) Tecalemit, Limited, of Brentford. Lubricant 


of the communicators are given in italics. 
Copies of Specifications may be oblained at the Patent Office Sales 
anch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. 

The date of advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has bean sealed, when the word ‘* Sealed’ is appended. 

Any Person may, at oa Ms within two months from the date of 

advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


MINING, METALLURGY, &c. 


364,677. W. R. Macdonald, of Southampton. 
Earth-Boring Apparatus. (5 Figs.) October 9, 1930. 
—The invention relates to core drilling of relatively soft 
earth. The apparatus has a rigid stem | consisting of 
lengths of air pipe secured together, which is supplied 
at the upper end with air and at the lower end carries 
an upper collecting sleeve 2 and a lower sleeve 3, both 
screwed to a nipple screwed on the lower end of the 
stem 1. The upper end of the stem is screwed to a 
member of hexagonal section passing through a fitting 
aperture in a dog meshing with a turntable mounted on 
a truck. The stem is suspended from shear legs by a 
swivel joint by which air is supplied from a compressor. 
The drill is raised and lowered by the aid of a winch. An 
inner sleeve 15 is screwed at its upper end into the nipple 
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and ite diameter is such as to leave an annular air space | 
between itself and the sleeve 3. The sleeve 15 is closed | 
to the air supply which passes through openings into the | 
annular space. At the lower end, the cutter 17 is screwed | 
into the sleeve 3, and has a spigot making a good fit in 
the sleeve 15 to limit air leakage. Passages 18 are 
drilled in the cutter, opening at the roots of the teeth 
and admitting air from the annular space between the 
sleeves. In use, air is supplied through the stem and is 
discharged at the roots of the teeth thus keeping them 
clean. Since the hole drilled is of substantially the same 
diameter as the sleeves 2, 3, not much air escapes directly 
up the outside, and the bulk drives the core material 
into the inner sleeve 15 where it is jambed and can after- 
record of the 


war be removed, giving an accurate 
strata traversed. (Sealed.) 
RAILWAYS AND TRAMWAYS. 


364,772. Edgar Allen & Company, Limited, of 
Sheffield, R. S. Brian of Rotherham, and E. 
Larmuth of Sheffield. Metal Railway and Tram- 
way Chairs. (15 Figs.) November 29, 1930.—-The 
invention relates to metal railway and tramway chairs 





Figt 
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STEAM ENGINES, BOILERS, &c. 
| 364,661. J. Lyons and Company, 
| Kensington, C. R. Passmore, of Whetstone, 
|T. W. Chiplin, of Wembley. 
| Apparatus. (2 Figs.) October 1, 1930. 


| relates to apparatus for giving an indication at a remote 
| station of the content of smoke in a given atmosphere. 
A small sample stream of the exhaust products from a 
drawn from the smoke stack | 
At one end 
of this tube is a projector lamp 2, and at the other end a 
shining along | 
When the sample | 
stream passing through the tube is free from smoke more 





furnace is continuously 
| through a horizontal observation tube 1. 


9 
- 


selenium cell 3, the light from the lamp 
the tube 1 on to the selenium cell 3. 


light will reach the cell 3 than when it is smoke laden, 


so that the resistance of the cell will vary according 
The cell 3 


to the amount of smoke passing up the stack. 
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is connected in the grid circuit of a thermionic triode 
amplifier 4, whose plate circuit controls both a milli- 
ammeter 5 and, through a relay 6, a signal lamp or bell 
7. The readings of the milliammeter 5 afford a measure 
of the opaqueness of the products passing up the smoke 
stack and the signal lamp or bell 7 responds when this 
opaqueness exceeds a given limit. The induction and 
exhaust pipes 19 and 20, to and from the observation 
tube 1, extend upwards from, and are some distance from, 
the extremities of the tube. This prevents the glass 
casings either of the lamp 2 or the cell 3 from receiving 
a deposit of soot. A recess 2] is provided as a soot trap. 
Between this soot trap and the adjacent of the observa- 
tion tube is a draught gauge 22. (Sealed.) 


366,241. A.B. Seaborne, of London. Removing 
Solids from Furnace Gases. (3 figs.) January 3, 
1931.)}—The invention relates to apparatus for removing 
solid particles from furnace gases. A vessel a is pro- 


| vided with an inlet 6 for the gases to be cleaned and 


an outlet c for the cleaned gases. The lower part of the 
vessel a contains a liquid to remove or convert sulphur 
dioxide or other gases contained in the incoming gases. 
A discharge outlet is provided in the lowermost part 
of the vessel a for the discharge of liquid, grit and other 
solid matter removed from the gases. The inlet 6 for 
the incoming gases is so arranged as to direct them on to 
the surface of the liquid, which is kept in a highly 
turbulent state. A definite quantity of liquid is kept 
within the vessel and the inlet b terminates a short 
distance above the surface of the liquid, which is kept 
in violent agitation by fluid under pressure escaping 
from perforated pipes d arranged below the surface of 
the liquid. A short distance above the surface of the 
liquid is a diaphragm e which does not extend wholly 
to the side wall of the container a, so as to provide an 
annular passage between itself and the side wall. This 
diaphragm ¢ is carried by the lower end of the inlet pipe 


| 





6 and slopes downwards from its centre to its edge. | 


Smoke Detecting 
-The invention | 


| Pump. (2 Figs.) October 8, 1930.—The guns are of 
| the type having a low-pressure cylinder, a high-pressure 
| cylinder, and a high-pressure piston for ejecting the 


Limited, of | lubricant under pressure from the high-pressure cylinder, 
‘and | the piston being carried by an end ca 


which is arranged 

to slide in the barrel. The gun hawel end nose-piece are 
made as a single pressing, and during the pressing, 
| slightly more than one complete turn of a screw thread 
is formed externally at the ene end of the barrel, the 
|top of the thread being greater in diameter than the 
barrel. The end cap 4 is also pressed with a corresponding 
| screw thread projecting inward:, the diameter at the 
| top of the latter being equal, or approximately equal, 


| 














to the external diameter of barrel. The high- 
pressure piston, which consists of a rod 6, is fixed to the 
end wall of the end cap, and round it is arranged a 
spiral spring 8, bearing at one end against the interior 
of the end wall and at the other end against a washer 9 
loosely arranged on the piston but limited in its outward 
movement along the piston by a shoulder 10. The 
low-pressure piston 11 is also loosely arranged on the 
high-pressure piston, but may be removed from the 
barrel with the latter. A lubricant-discharge nozzle 12 
is screwed into the tapered end of the nose-piece. In 
order to assemble the gun, the end cap 4 is screwed on 
to the barrel and the turning movement is continued 
until the two screw threads are disengaged. The spiral 
spring 8 then forces the end cap 4 outwards so that the 
thread on the barrel engages with the adjacent thread 
on the end cap. (Sealed.) 


364,242. L. Horne, of Stoke-on-Trent, 
R. Horne, of Stoke-on-Trent. Brushing Machine 
for Earthenware. (2 Figs.) November 8, 1930.— 
The machine for brushing fired earthenware and china 
is designed to collect dust as it is brushed from the ware 
so that there is no escape to affect the operators. A 
table a of glass is provided, along which the article 6 
to be brushed moves by means of an endless belt c, 
which engages the edge of the article and rotates it as 
well as moving it forward. A grooved rail d is pressed 
by springs against the other sides of the articles 6 and 
holds them in engagement with the belt c. In the case 
of plates, as illustrated, their edges may enter a recess 
on the rail d. A portion of the table is cut out, and 
the articles 6 are thereby brushed on both face and 


and 
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back by revolving brushes f, which are mounted on 


| Spindles in vertically adjustable bearings and driven in 


opposite directions by a rope. Each brush / is normally 














The under surface of this diaphragm serves to distribute | enclosed in a pivoted hood, the lower portion of the 
and keep the incoming gases from the inlet 6 over and | upper hood being sufficiently open or cut away to allow 
in close contact with the surface of the liquid, after | the passage of the fired articles 6, and the dust is taken 
which they escape and ascend round the edge of the| away by a pipe leading to a fan. The belt c is driven 
diaphragm to the outlet c. An annular trough / supplied | by pulleys through gearing from a main driving shaft. 
with liquid is arranged in the upper part of the vessel a| A cover may be arranged over the belt c and may extend 
; | so as to allow liquid to fall through perforations on to| over the articles to be brushed to prevent upward 
constructed of a single metal plate in which the cheek | the upper surface of the diaphragm e and thence to the| movement. A board p prevents the belt yielding to the 
or support for the rail is composed of a portion of the | liquid in the lower part of the vessel a2. The incoming | pressure of the articles 6. Each brush f consists of a 
plate which is bent to an angle exceeding 90 deg. a is| gases discharge the major portion of their impurities in | series of smaller brushes separately mounted on bosses 
the metal plate, b the rail and ¢ the turned or bent | contact with the turbulent surface of the water andj|on the spindles. The bosses fit closely together and 
over portion of the plate for gripping the rail. The|the wetted under surface of the diaphragm e, after | may form an air space between each section of bristles, 
plate @ forms the base of a chair which may be attached | which in ascending to the outlet c, further impurities are | the outer ends of the bristles forming one uniform surface, 
to a sleeper. One end of the plate a is turned over| deposited on the upper surface of the diaphragm e | the extent being sufficient to cover the entire area of the 
longitudinally upon itself and pressed so that a portion | from which they are flushed or washed by the liquid ‘ article to be brushed. (Sealed.) 
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PRESSURE MEASUREMENT IN 
BALLISTIC RESEARCH. 
By C. M. Batrovur, M.A., Assoc.M.Inst.C.E. 


A DESORIPTION of the latest pattern of recording 
pressure gauge used for ballistic investigations 
may be of some general interest. The gauge has 
to record the development of gas pressure which 
may reach a maximum of 30 tons per square inch 
in a time as short as 0-004-second. The most im- 
portant feature of the design is the natural frequency 
of vibration, which has to be large compared with 
the reciprocal of the time taken to reach maximum 
pressure, and which depends, of course, on the lengths 
and masses of the working parts. The length, 


in turn, depends upon the wall thickness of the | 


Fig.1. 












GENERAL ARRANGEMENT OF PRESSURE GAUGE 


| 
| or any other small region of the curve which has to 
| be examined. 

Following the principles first indicated by Petavel* 
a high-frequency gauge suitable for pressures up 
to 25 tons per square inch was constructed in the 
Research Department, Woolwich, and has been 
fully described in a paper by Crow and Grimshaw 
“On the Equation of State of Propellant Gases.’’t 
The instrument described in this article, which was 
also constructed in the Department, was designed 
by the author for use in a larger closed vessel working 
at a rather higher pressure. It is rather easier to 
construct and to use, and the design is very flexible 
in that it can be more easily adapted to cover widely 
different ranges of pressure by simply altering the 
ratio of the areas of the piston and spring. 
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which, so long as the elastic limit of the spring is 
not exceeded, is proportional to the pressure, is 
magnified optically by the rotation of a mirror, 
which reflects a beam of light on to a revolving drum 
carrying a photographic film. 

The diameter of the tubular spring is 0-875 in. 
outside and 0-25 in. inside, and its effective length 
is 6-8 in., sufficiently short to be stable as a strut 
when subjected to a pressure of 30 tons per square 
inch on the piston, corresponding to a total load of 
18 tons and a stress in the spring of 32-8 tons per 
square inch. The compression of the spring under 
this load is 0-0165 in. and this is magnified about 
180 times. The clearance between the spring and 
the bore is fairly large, and only short lengths at 
each end are of the full diameter, the middle section 





Fg. 2. DIAGRAM OF MIRROR SUSPENSION 
IN DEFLECTED POSITION. 
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explosion vessel, for the part of the gauge which is | 
exposed to pressure must be as near the combustion 
space.as possible; if there is a passage leading 
from the interior of the vessel to the gauge, gases 
flowing into it will acquire kinetic energy, giving rise 
to errors in recording which may be large. The 
gauge described here has a natural frequency of 
rather more than 3,800, which is sufficiently high 
to record any pressure rise for all but the most un- 
usual types of propellant, but the burning of a 
charge is always accompanied by waves of pressure 
travelling along the vessel with high velocity, the 
frequency of the reflections from the ends depending 
upon the shape of the vessel and the composition | 
and state of the gases. This frequency is, as Sf 
rule, comparable with that of the gauge and there- 
fore tends to produce serious oscillations. It is, | 
however, possible to arrange conditions so that the | 
amplitude of the pressure waves is small, and to| 
ensure that their frequency does not give resonance 











The drawing, Fig. 1, shows a longitudinal section 
of the gauge. It is fitted in a steel block screwed 
into one end of the closed vessel, having a copper 
washer fitted on a shoulder, as shown, to prevent 
gas escape. This block is screwed down hard and 
not removed except in case of accident. The work- 
ing part of the gauge is a tube of heat-treated 
“‘ Vibrac ’’ steel of high elastic limit, made a sliding 
fit in a hole bored axially in the block. The outer 
end of the tube is of larger diameter and is screwed 
in against a copper washer. Fitted to the inner 
end of the tube is a thin piston of the same diameter, | 
turned in one piece with a long rod wiich passes | 
through the tube, extending just to the outer end. | 
The piston is held in contact with the end of the 
tube by a short screwed length on the rod. Gas 
pressure acting on the piston compresses the 
tubular spring, allowing the end of the piston 
rod to project beyond its outerend. This projection 








with either the fundamental or the first harmonic of 
the gauge frequency, at least at maximum pressure, 








1905. 


* Phil. Trans. A., vol. 205, page 363. 
1931. 


+ Phil. Trans. A., vol. 230, pages 42-44. 
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having an extra 0-001l-in. clearance; there is also 
0-001 in. clearance between the piston rod and the 
inside of the spring. 

Efficient sealing is of the first importance, for 
propellant gases at high pressure may reach a 
temperature of 3,500 deg. C., and when allowed to 
leak through a small aperture they wash away the 
metal and leave the surface too hard to be machined. 
At very low pressures up to 5 tons per square inch, 
the piston head can be protected with a layer of 
service luting, a plastic compound having a paraffin 
base, care being taken to exclude air. Above this 
pressure soft packing is not reliable ; even if it is 
not burnt away there is a tendency for it to be forced 
in between the piston and the bore. Sealing is 
effected therefore by a small copper cup inserted 
into the bore and lightly expanded with a punch. 
In the rare event of failure of one of these gas checks, 
a complete blow-through with its disastrous effects 
is prevented by the copper washer under the 
screwed end of the spring. A gas check is used 
once only, after which it is annealed and cleaned, 
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Experiments with lubricants of such widely differing 
properties as water and castor oil show that, subject 
to the slight uncertainty of the end conditions in 
these experiments, although the force required to 
set the piston in motion is related to the coefficient 
of static friction in “‘ boundary ” conditions, when 
motion has started friction appears to follow hydro- 
dynamic laws. At maximum pressure, therefore, 
the correction on this account is negligible, and at 
intermediate pressures it can be made small by 
using a lubricant of moderate viscosity, such as 
sperm oil. Confirmation is afforded by the experi- 
ments described in “ The Equation of State of Pro- 
pellant Gases,’’* in which the maximum pressures 
recorded by a gauge of this type were compared 
with the indications of a frictionless Piezo electric 
manometer. 

The optical recording system is carried on a steel 
ring which screws into a recess in the front part 
of the block into which the gauge is fitted. The 
mirror of stainless steel, 0-75 in. in diameter, is fixed 


square inch at least, and the recording at higher 
pressures is checked by an indirect method. 

The calibration curve is shown in Fig. 5, and it 
will be seen that the relation between pressure and 
displacement is perfectly linear up to 25 tons per 
square inch, falling off at the top pressure. The 
conversion factor connecting record height in 
centimetres with pressure in tons per square inch, 
corrected for the usual working distance between 
mirror and scale, is 3-919. To verify the recording 
at pressures higher than 25 tons per square inch, 
the gauge was transferred to the closed vessel, and 
two charges of cordite of known composition were 
fired under carefully-controlled conditions calculated 
to give maximum pressures in one case slightly below 
25 tons per square inch and in the other as near as 
possible to 30 tons per square inch. The exact 
calculated values were, respectively, 23-31 and 
30-13 tons per square inch, the maximum heights 
of the records 5-950 and 7-687 cm., so that the 
| conversion factor had the values 3-918 and 3-919. 





by a screwed spigot to one end of a light steel rocker | This left little doubt that the gauge records in a 
arm, which is controlled bya group of flat steel springs | perfectly linear manner over the whole of its range. 


shown diagrammatically in the deflected position, | f 
greatly exaggerated, in Fig. 2. The end of the| Ptg.5. STATIC TEST OF GAUGE 





rocker arm which carries the mirror is secured to | 
the ring by a “ crossed spring ”’ pivot consisting | 
of one flat spring arranged axially and two others 
of the same length but half the width set transversely, | 


i 








crossing each other at right angles at their middle | y 
| oO 


points, one end of each spring being fixed to the 
rocker arm and the other to the ring. The other 
end of the rocker arm is connected to the end of 
the piston rod by a fourth spring of the same 
dimensions as the axial member of the pivot and 
parallel to it. 


The arrangement of the springs can be seen in| 


the photograph, Fig. 3. They are fixed in direction 
at the ends by cover plates, and yield to movement 
of the piston by bending approximately into arcs 
of similar circles, thus rotating the mirror through 
a small angle. This form of mirror control is free 
from backlash and friction and offers little resistance 
to piston movement, whilst any attempt at inde- 
pendent movement of the mirror is opposed by at 
least one spring acting as a strut, and they can be 
made as stiff as is desired. In this instrument they 
are 0-015-in. thick, with an unsupported length of 
0-375 in. The width of the two axial springs i 
0-375 in. and of the 


proportional 
and thus to the travel of the reflected beam of light 
across the drum. 

To test the performance of the gauge, it was sub- 
jected to hydrostatic pressure in the dead-weight 
testing machine made for the Research Department 
by the Budenberg Gauge Company, Limited. Con- 
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ditions were so arranged that the magnification 
was about twice that normally employed, and the 
deflection of the image of a cross wire was read to 
0-5 mm. on a scale. The testing machine sets up 
pressure by means of known weights supported on a 
very accurately ground floating piston, and can 
maintain a pressure of 30 tons per square inch for 
several seconds. The test of an instrument as 
large as this gauge presents considerable difficulties, | 
for joints which are perfectly adequate to seal gas 
pressures persisting only for a fraction of a second | 
may allow oil under high pressure to leak quite 
freely during a test lasting several minutes. In 
particular, it has not yet been found possible to| 
discover a satisfactory packing for the piston. | 
Castor oil appears to be able to mae its way past | 
most substances and to leak at the washer at the 
base of the spring, reducing the range of the testing 
machine and giving false readings. A copper gas 
check cannot be used, for the piston velocity is 
80 low that friction becomes static and the correction 
is excessively large. In practice, the piston head 
is covered with luting and although this is always 
forced into the bore at high pressures and adds 
considerably to the interna] resistance, it is possible 
to get accurate measurements up to 20 tons per 





* Loc. cit., pages 45-47. 






































It may at first be thought that the appeal to closed 
vessel firings involves a circular argument and is 
invalid, but this is not so. Formule are given in 
“The Equation of State of Propellant Gases,’’* 
in which the pressure that would be measured 
under any conditions is deduced a priori from the 
chemical composition of the propellant and the shape 
and elastic properties of the vessel in which it is fired. 
In these formule two constants alone had to be 
determined empirically owing to lack of direct 
evidence, one relating the co-volume of the gases 
to the lower limit at high temperatures of the 
molecular radius, and the other involving the 
transfer of heat under unusual conditions from the 


the natural frequency of the gauge, and is super- 
posed on one of lower frequency, but the trace does 
not extend far enough for this to be measured. The 
conditions are slightly more severe than those under 
which the gauge will be expected to work, but even 
so, the oscillation is not so violent as to conceal 
the maximum pressure, and analysis can be applied 
to most of the curve without serious error. 

My acknowledgements are due to Mr. A. D. Crow, 
Director of Ballistic Research, and to my colleague, 
Mr. J. G. Madden, for assistance and encourage- 
ment in this work, also to the Chief Superintendent, 
Research Department, the Director of Naval Ord- 
nance, the Director of Artillery, and the Ordnance 
Committee for permission to publish this account 
of it. 








THE POMP-ENDERS SHORT-TIME 
CREEP TEST. 


Few subjects are attracting more attention at 
present than that of the behaviour of metals when 
subjected to stress at high temperatures for long 
periods. While this can only be satisfactorily 
determined by observations lasting over corre- 
sponding intervals, the necessity for some method 
of quickly examining the value of modifications in 
composition, and also for commercial testing of 
individual batches of material has led to a number 
of proposals for short-time tests. Two such pro- 
posals were described at a meeting of the Institution 
of Mechanical Engineers last February.* 

On the Continent, the most commonly used short- 
time test is that due to Pomp and Enders, which 
is a development of that originally proposed by 
Pomp and Dahmen.t They suggested that the 
stress which caused extension at an average rate of 
0-001 per cent. per hour between the third and 
sixth hours under load could be regarded as a 
limiting creep stress (Dauerstandfestigkeit). Subse- 
quent tests showed that the creep rate fell off much 
more rapidly with time than had been allowed for, 
and in 1930, Pomp and Enderst proposed that 
the measurement of creep rate be made between the 
fifth and tenth hours and between the twenty-fifth 
and thirty-fifth hours, the permissible average values 
they gave for these periods being 0-003 and 0-0015 
per cent., respectively. They found that under 
such conditions, the average rate of extension 
between the third and sixth hours was of the order 
of 0-005 per cent. per hour. 

In the meantime, further investigations have 
been made to determine the extent to which use 
can be made of this accelerated test, a report of 
which by Pomp and Hoger has recently been 
published.§ 

The same apparatus was employed as formerly 
used by Pomp and Enders, but a few somewhat 
important modifications have been made. In 
order to avoid shock in applying the load, a screw 
gear was fitted to support the loading beam, while 
@ universal joint with two sets of knife edges at 
right angles was adopted for the shackles. The 





gases to the walls of the vessel. The values of 


these two constants were computed from observa- | 


| tions made under conditions differing in every respect | 


from those at present in question, the propellants | 
being of different composition, the closed vessel | 
of different dimensions and construction, and the | 
gauge of different design. Moreover, of some 200 | 


| observations in two only did the maximum pressure 


exceed the lower value of the two | 


| 


even slightly 


| recorded here, the higher value being far outside 


the range. Under the circumstances, this method | 
of test seems legitimate, and, in fact, greater weight 
is given to it than to the static pressure test. 

A direct contact print from the record of the high- 
pressure round is reproduced in Fig. 4 and gives 
an idea of the performance of the gauge. The | 
peaks of a sine curve, which can be seen above the | 
pressure trace, are formed by a tuning fork of fre- | 
quency 667-8. The time measured according | 
to the usual standard in this work from one-fiftieth | 
to forty-nine-fiftieths of maximum pressure is 
0-0025 seconds, and the total time of burning, 
approximately, ©-0035 seconds. The oscillation | 
near maximum pressure has a frequency of 3,820, | 














| 


* Loc. cit., pages 54, 67. 





test pieces are heated in a salt bath, the top of 
which is now fitted with an asbestos cover, prevent- 
ing the formation of a film of liquid salt on the 
outside, and giving a more uniform distribution of 
temperature along the test piece. The latter has 

been improved by increasing the distance 
between the gauge length and the shackles. The 
test pieces are 10 mm. diameter with a gauge length 
of 100 mm. (11-3 ~/area), the overall length having 

_* “ An Accelerated Test for the Determination of the 
Limiting Creep Stress of Metals.” By W. Barrand W. E. 

tt. Eworveertne, March 4, 1932, e 293. 

“* Testing of Materials for Service in High-Temperature 
Steam-Plant.” By R. W. Bailey and A. M. berts. 
ENGINEERING, February 26, 1932, page 261, March 4, 
page 295. 

Tt “Entwicklung eines abgekiirzten Verfahrens zur 
Ermittlung der Dauerstandfestigkeit von Stahl bei 
erhéhten Temperaturen.”” Mitt. Kais.-Wilh.-Inst. Bisen- 
Sorschung, vol. ix, 1927, pages 33-52. 

t “Zur Bestimm der Dauerstandfestigkeit im 
Abkirzungsver-Fahren.” Mitt. Kais.-With.-Inst. Hisen- 
forschung, vol. xii, 1930, Pp 127-147. V.—* The Yield 
Point and Creep Limit of Steel at High Temperatures.” 
ENGINEERING, August 14, 1931, page 203. 

§ “ Dauerstandfestigkeitsuntersuchungen an Kohlen- 
stofi- und niedriglegierten Stahlen nach dem Abkirzungs- 
verfahren.”” Mitt. Kais. Wilh. Inst. Hisenforschung, 
vol. xiv, 1932, No. 4, pp. 37-57. 
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been increased to 185 mm. A V-shaped collar, | For these five tests, the creep rate between the 
14 mm. diameter and 2 mm. wide at the base, is | twenty-fifth and thirty-fifth hours varied from 
turned on the test piece at each end of the gauge | 0-0013 to 0-0030 per cent., with an average value 
length, these being gripped by split clamps on the of 0-0019. Especially noteworthy are the differ- 
strips connecting to the Martens mirror extenso- ences observed in the elastic recovery at the end 
meter. Dial indicators were also provided for the | of the test period of 40 hours, varying from 0-022 
measurement of extensions beyond the range of the | per cent. (Test No. 10) to 0-056 per cent. (Test No. 
mirror extensometer, such as the initial amounts | 
which occur in the neighbourhood of the “ limiting | 


TaBLe I.—Various Conditions of Preliminary Heating and 
creep stress ” at comparatively low temperatures. ms 


Loading, and Rate of Loadi 














The method of making the tests was altered | Loading 
from that previously adopted, the load being| Test Group. Heating Tine. Oo a 
applied, after adjustment of the temperature and | | Bows. | Be Peed. mame.) per Sevced. 
focussing the photographic recording apparatus, at | l 
a uniform rate by means of the screw gear already | I Pe — | 1 
referred to. This gave an initial extension at the | a | _ 0-4 ; 
rate of 0-15 mm. per second. The position of the | Iv 26 0-4 1 
point of light was clearly marked on the silver | Vv sof «8 1:3} | 1 
bromide paper by means of a scriber, both on 6 0-4 
applying the small preliminary load (due to the - ‘ ony : 











weight of the furnace) and also after the application 
of the full load. The time-extension diagram was | 19, Group VI), although this depends only on the 
recorded continuously, the amount of extension at | elastic modulus at the test temperature and on the 
the end of the test being similarly marked on the | load. 

paper, both before and after removal of the load. | The general results of this investigation can be 


Fig. 1. 





TIME* EXTENSION DIAGRAM FOR 
A SHORT TIME CREEP TEST. 





Fig.2. ELONGATION OF 0-1 % CARBON 
500 DEG. i 
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The marking on loading and unloading was done 
30 seconds after the application and removal of the 
load, after which time in most cases no further 
movement of the point of light was apparent. 

The records so obtained are indicated diagram- 
matically in Fig. 1, the various extensions being 
recorded as follows: The initial extension due to 
loading (load-extension) a, the creep (time-extension) 
b, the total extension c = a + 5}, the elastic contrac- 


o 


oO 4 RB 
(3341.8) 


TABLE [1.—ExtTensions AND CREEP Rates oF A 0-1 
ConpiTions. TEMPERATURE, 500 Deg. C. Loap, 5 Ka. Per Square Miturmerre (3-17 Tons Per Square Inon). 


total extension being reduced by about a quarter, 
and the creep rates by about a third (Group III). 
When, however, the heating time is extended to 
26 hours, there is no great difference in the total 
extension and permanent set (Groups II and IV), 
and the creep rates are also very similar, although 
decreasing more rapidly in Group IV. The values 
shown for Group V are lower than the averages of 
the other groups, but only one test was made in 
this group. Curve 16 in Fig. 2 is stated to be for 
this test, but does not agree with the tabulated 
values, according to which, it should practically 
coincide with curve 15. The four tests of Group VI 
agree very closely with those of Group I, showing 
that increasing the speed of loading fourfold makes 
little difference. 

The main purpose of the investigation by Pomp 
and Hoger was to examine the extent to which 
the stress corresponding to the creep rates specified 
by Pomp and Enders could be regarded as a limiting 
creep stress. This particular stress was determined 
by interpolation from the creep rates obtained with 
a number of stresses. Tests were then made over 
longer periods, up to 840 hours, with similar stresses, 


it being concluded that the condition of permanency 
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briefly summarised as follows: Increasing the pre-| was sufficiently complied with if the creep rate fell 
liminary heating time from 4 hours to 26 hours,|to 10-° mm. per millimetre per hour. The tests 
under otherwise similar conditions, reduces both| were continued until the creep rate measured over 


Per Cent. Carson STEEL UNDER DirrerRENtT Test 








tion or recovery d, and the total permanent set 


e=a-+b—d. In addition, the average creep } 


Creep Rates (Average) between 


























rates were obtained for the various periods referred Test ome —_ Total Elastic | mS a. ——_— : 
to above. Group. | Extension. | Extension). | *tension. | Recovery. | “ ge¢, 3rd and 6th | 5th and 10th | 25th and 35th 
In order to determine the effect of accidental | Hours. Hours. Hours. 
variations in the actual carrying out of short-time | — Ca {a 
tests, a number of experiments were made in which , fog aa : Per cont, | Per cont. | Per igoait 
i i Per cent. Per cent. er cent. er cent. Per cent. our | per Hour. per Hour. 
various factors hey deliberately altered. These I 0-081 ‘0-181 $232 | oom | O-l9 | ?O-0084 0-082 | "9-0019 
tests, divided into six groups, were all made on a II 0-040 0-096 0-198 0-034 0-102 } 0-040 0-008 0-001 
i i ini ; ll 0-038 0-138 “17 0-05 0: . -005 
normalised mild steel containing 0-1 per cent. jy 0-042 0-098 0-140 | 0-087 | 0-108 | 0-045 | 9-0029 «=©| ~—0:0008 
carbon, at 500 deg. C. with a load of 5 kg. per Vv 0-040 0-088 0-128 | 0-031 | 0-007 | 0-033 0-0027 =| = 00-0010 
square millimetre (3-17 tons per square inch).| VY! 0-058 0-184 0-242 | 0-045 | 0-197 | — 0-0087 0-0061 | 0-002 
The standard test conditions are that the test piece | — EF TT ST iT Oy 
: 2 INVESTIGATED. 
shall be heated in the salt bath, the temperature; TABLE III-—CHEMICAL ANALYSES oF THE STEELS a, 
of which shall from the start differ by only a few steel daa io tabs [eg of) 1 rm » rt ef 946, re 
degrees from the test temperature, for a preliminary , Mark. oy od P Tees rer E | 
riod of four hours. During this period, the test : & i i l l 
on is not ig be ikieatel to a preliminary Per aS cent. | Per on. Pe —e. | > hl cent, Per cent,| Per cent. |Per cent, 
af = “ Al | Carbon steel 0-11 | race | 0-3 | )- | 0-0 - ] | _— 
load. Loading and unloading is to be at the rate 4 Ir ~o Tbs .| 0-18 Trace 0-30 0-008 0-038 — brie 
given above, corresponding to the rotation by a> ‘ ae 6 eS ee oe f ieEl todined 
hand of the handle operating the screw loading gear | BI wiz rte 0-08 | Trace | O48 | 0-020 | 0-028 fim pose lom poe 
. . . } . . oF j | = | - 
at one revolution per second. The tests of Group I te Sati 5.08 | ‘@ranpoll ocap’ | o-en8 | oes | = bo Ggeteonagy 
were made under these standard conditions, the|cm ..| “ O-82 Trace 0-66 0-024 0-086 | _ — 
cats : 5 ° race 39 052 05 — — 
variations adopted in the other groups being as |? Shia De 0-10 | 6-06 | 0-55 | 0-097 | 0-030! — Lis vs 
given in Table I. F ..| Nickel steel s O18, | O29, O74 |. 0-016 | O-O3t.| O18, | 1°68 | 
i i i 4 y - 0-14 | 0-32 0-43 0-024 0-027 | )- OF 2 *" ~ 
The average values obtained for the different iu oH Mee ohana coppahthedi 0-13 0-15 | 0-86 | 0-017] 0-019 | Trace | 0-25 0-24 
groups are given in Table II (the original gives also | J .| Chrome-molybdenum steel 0-12 | 0-28 | 0-29 | 0-012 | 0-014 | 0-71 | 0-30 | 0-30 a 
K Nickel-chrome steel 0-23 0-23 0-50 0-010 0-028 0-78 2-75 _ — 


the values for each of the 20 tests), while the curves 





for the tests of Groups I to V are reproduced in | a 

Fig. 2. These curves show that, even with the | the actual extensions and also the creep rates by 
greatest possible uniformity of test conditions,| about 50 per cent. 
differences occur in the results obtained, e.g., those 
marked 1 to 5, which are for the standard test. 


the last 40 hours was equal to or less than this 
The effect of subjecting the| amount, and still further decrease could be antici- 
test piece to a small stress during heating up is very | pated from the shape of the creep curve, or until the 
marked if the normal heating period be used, the| rate for the last 40 hours was no less than that for 
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the preceding 40 hours, and no further decrease 
seemed probable from the curve. 

The materials on which the tests were carried out 
consisted of eight annealed boiler plates, 20 mm. 
thick (AI to CII), two low-carbon steels in the 
form of normalised flat bars, 15 mm. by 30 mm. 
(D and E), and a number of alloy steels in the form 
of round bars 18 to 25 mm. diameter. 


TABLE IV.—Lu«utine Creer Stresses or Carpon 
STEELS. 





Limiting Creep Stresses, kg. per sq. mm., at 








The boiler | 


| 500 deg. C. was 4-7 kg. per square millimetre. A 
long test at 5 kg. per square millimetre, although 
giving low creep rates in the early stages, the average 
between the fifth and tenth hours being 0-0024 | 


per cent. per hour, showed no reduction in the 
creep rate after 100 hours, it not falling below 
7 x 10-°° mm. per millimetre per hour, in spite 
of the test being continued for 663 hours. Even 





400 deg. C., there was no sign at 840 hours of a 
change in the creep rate, which had a constant value 
of 5 x 10-* mm. per millimetre per hour for the 
last 360 hours. At 500 deg. C., even with a stress 
| of only 4 kg. per square millimetre there was no 
sign of a reduction in the creep rate at 480 hours, 
the value then being about 2-5 x 10-° mm. per 
millimetre per hour. It was pointed out that 





at 4-5 kg. per square millimetre the creep rate was | these results must not be regarded as proving that 


still 1-8 x 10-* mm. per millimetre per hour after 670 
hours. The extended tests on the other carbon 
steels from works A confirmed that the creep rates 
fell within the specified limits with stresses deduced 


the short-time test cannot be employed with 
| moderately high-alloy steels, the particular steel 
| used having been given special properties by heat 
treatment. 


| 
































0 : 350 deg. C Bf 400 deg. C | i 6 from the short-time test. | In a further examination of the test results, it 
- : ne pene The low-alloy steels G, H and J gave very high| was shown that the permanent deformation when 
et oe ” ~~~ | initial extensions on loading, especially at 400 deg.C.,| the creep rate had fallen to 10-* mm. per milli- 
+ oe hese tiles due to the relative values of the limiting creep| metre per hour exceeded by between 0-1 per cent. 
cl 7s 53) stresses and the 0-2 per cent. proof stresses. The| and 0-15 per cent., the permanent deformation 
ee. Cr — eyes ee 3) | improvement in the resistance to creep made by | after 40 hours, the duration of the short-time tests. 
BI | 8-8 $10-1 13-3 ps 3 5-8 \s 6 comparatively small additions of alloying elements | This applied even when the set, after 40 hours, 
wih Oe 19-6 | 6) | 1) _| ig shown in Table V, in which comparison is made| amounted to 0-5 per cent. and more. On the 
A Ill 14-2 6-4 with the carbon steel B II. The effect of molyb-| basis of a total permanent deformation of 0-4 per 
_ ee 2 denum is shown by the tests on steels G and H,/ cent., which has to be reckoned with in most cases 
K 11-4 5-6 while the addition of chromium in steel J gave a| with the limiting creep stress, this means that the 
reas - = are ___ | marked improvement, especially at 500 deg. C.| value at the end of the short-time creep test should 
TABLE V.—COMPARISON OF THE LIMITING CREEP STRESSES, PROOF STRESSES AND ULTIMATE STRENGTHS OF LOW 
ALLOY STEELS WITH THOSE OF THE 0-16 PER CENT. CARBON STEEL. a 
res heal =} " 1 | ens eee 
} Limiting Ratio of 0-05 per cent. Ratio of 0-1 per cent. | Ratio of 0-2 per cent. Ratio of Ultimate | Ratio of 
Temperature Creep Stress, Limiting Proof 0-05 per cent Proof 0-1 per cent Proo 0-2 per cent. | Strength Ultimate 
Steel Mark. =-—c Stress, Creep Stress Stress, Proof Stress Stress, Proof Stress Stress, Proof Stress “t L “a Strength 
8 kg. per to that of kg. per to that of kg. per to that of kg. per to that of an i to that of 
sq. mm. Steel B II. sq. mm. Steel B II. sq. mm Steel B II. sq. mm. Steel B II. >= Steel B II. 
BII 13-3 10-5 11-5 12-7 31-8 
F 400 21-3 1-6 23-2 2-2 25-4 2-2 28-4 2-2 52-1 1-6 
G 27-0 2-0 14-8 1-4 18-8 1-6 22-5 1-8 46-8 | 1-5 
H 25-2 1-9 14-4 1-4 18-1 1-6 21-5 1-7 46-7 1-5 
J 32-2 2-4 21-5 2-1 23-6 2-1 25-1 2-0 41-6 1-3 
BI 5-8 ma? tT ~~ Po i 2-9 | 
t 500 10-7 1-8 16-2 2-0 18-4 1-9 20-0 1-8 35-2 1+5 
G 17-5 3-0 15-6 | 1-9 18-8 1-8 20-9 1-9 37-8 1-7 
H 15-0 2-6 13-7 1-7 17+1 1-8 20-3 1-8 35-7 1-6 
J 19-8 3-3 16-6 2-0 18-7 1-9 20-4 1-9 84-1 1-5 
plates were supplied by three works, indicated by | TABLE VI.—Exrensions anp Creer Rates or THE Low-ALLoy Streets. 
the letters A, B and C, and in four grades indicated | : ————— dengan 
by the numbers I, II, land IV. The alloy steels Creep Rates, per cent. per Hour, 
. ° ° | ‘em- * Aver: , betw 
F, H, G and J were normalised, while the nickel-| steci | pera. | Stress | Initial | Total | eastic Loy ee 
chrome steel K was in the heat-treated condition. | Mark —., a. i ste) sion.® | Recovery.t| manent sain snide Vat La semnlecen 0 atom 
The analysis of the various steels are given in = ~ | Hows. Hours. | Hoare. 
Table III. St nent ame ee 
: : er cent oT cent. | sent. cent. | t. 

The properties, as determined by the usual| , 400 21-0 "0-180 | ‘0-008 | ‘0-278 | ‘0-116 | ‘0-181 | 0-086 0-0026 0-0011 
tensile test :—Proof stresses for 0-05 per cent., 0-1 500 10-5 0-080 0-103 0-183 0-064 0-119 0-0033 | 0-0025 0-0017 
per cent. and 0-2 per cent. permanent deformation, | ~ |; "400 26-5 | 0-526 | 0-084 | 0-610 | 0-162 | 0-448 | 0-0033 | 0-0018 | 0-0011 
ultimate stress, elongation (on a length of 11-3 x 500 17-0 0-175 0-076 0-251 | 0-113 0-138 | 0-0040 0-0024 0-0006 
area), and reduction . 9 were given for all} | 40 | 25-5 | 0-580 | 0-126 | 0-706 | 0-135 | 0-571 | 0-0008 | 0-008 | 0-0013 
steels at temperatures of 25 eg. C., 400 deg. Cc. 500 14-0 0-158 0-101 0-259 | 0-094 0-165 0-0052 0-0032 0-0011 
and 500 deg. C., also for steels AI, BI and CI at i _| = 1 oe — == | pale me 
300 deg. C., and for steels AII, BII and CII at / 400 | 31-5 | 1-860 0-077 | 1-937 0-180 1-757 0-0036 0-0023 | 0-008 
350 deg. C. The results of short-time creep tests 600 | 18-0 | ° 145 0-044 | 0-189 0-109 0-080 0-0022 0-0015 0- 0005 


were given in tables and diagrams, for all steels at 
400 and 500 deg. C., and also for the above steels 
at 300 deg. C. and 350 deg. C. 

The tests at 300 deg. C. showed that the limiting 
creep stresses so determined were far above the 
values of the 0-2 per cent. proof stress, while at 
350 deg. C. they were still some 50 per cent. above 
the corresponding proofstresses. Further determina- 
tions of limiting creep stress were therefore confined 
to temperatures of 400 deg. C. and above. In the 
case of the carbon steels, the limiting creep stress 
was very close to the 0-2 per cent. proof stress at 
400 deg. C., and about 50 per cent. of it at 500 deg. C. 
In spite of the apparent correlation between these 
stresses, the authors concluded that it was pre- 
mature to connect ther: together by definite 
numerical ratios. The values obtained for the 
limiting creep stresses of the carbon steels at 
temperatures of 350 deg. C., 400 deg. C. and 500 deg. 
C. are shown in Table IV, in which the different 
values obtained from steels of the same nominal 
grades supplied by the works A, B and C will be 
noticed. 

Extended creep tests were made on the four 
boiler plate steels AI, AIT, AIII, and AIV. For 
the lowest carbon steel, the limiting creep stresses, 
as determined by the Pomp-Enders test were some- 
what too high, judged on these longer tests. Thus 
the value obtained for the limiting creep stress at 




















* After 40 hours. 


|The extended tests, showing a reduction of the 
creep rate to the specified value in periods up to 
| 570 hours, were held to justify the conclusion that 
|the Pomp-Enders test, originally proposed for 
| carbon steels only, could also be employed for low- 
j alloy steels. It should be noted that all the values 
given in the Table VI are from extended tests, and 
that the permanent set given as after 40 hours was 
obtained by deducting the elastic recovery at the 
}end of the test from the total extension after 40 
hours. The values for steel J at 400 deg. C., 
showing an initial extension of 1-860 per cent., 
and, from another table, a total extension of 2-085 
per cent. at 500 hours, differ very considerably 
|from the diagram for this steel, on which the 
corresponding points scale approximately 1-6 
per cent. and 1-93 per cent., respectively. 

The specified limits of creep were obtained in the 
short-time test with the heat-treated nickel-chrome 
steel K, with stresses of 22 kg. per square millimetre 
and 4-7 kg. per square millimetre at 400 deg. C. 
| and 500 deg. C., respectively. The extended tests 

showed, however, that these were not limiting 
creep stresses, no doubt due to the reduction of the 
creep resistance by heating in the neighbourhood of 
| the tempering temperature. In an extended test 
| with a stress of 22 kg. per square millimetre at 

















+t After the end of the long-time test. 


not exceed 0-40 — 0-15 = 0-25 per cent. Whether 
deformation of this amount, and the corresponding 
stress, can be permitted depends on the particular 
service for which the material is to be employed. 








British Propuction oF Pic Iron AND STEEL.— 
The monthly memorandum of the National Federation 
of Iron and Steel Manufacturers, Caxton House, Tothill- 
street, London, 8.W.1, shows that the blast-furnaces 
in operation in Great Britain reached the low total of 
56 at the end of July, eight having been damped down 
and five blown out since the beginning of the month. 
The production of pig-iron during July amounted to only 
292,600 tons, compared with 311,400 tons in June, and 
317,000 tons in July, 1931. The July output of steel 
ingots and castings totalled 430,300 tons, as against 
459,300 tons in June, and 418,700 tons in July, 1931. 





German CHEMICAL-PLanT Exuisition.—The next 
Ausstell fiir chemisches Apparatewesen (German 
Chemical Plant Exhibition), arranged by the Deutsche 


Gesellschaft fiir chemisches Apparatewesen, the head 
office of which is at Seelze, Hannover, will take place at 
Cologne, probably from June 2 to 11, 1933. The exhibi- 
tion will be held at the same time as the conferences of the 
Verein deutscher Chemiker, the Deutsche Kautschuk- 
gesellschaft, the Deutsche Brennkrafttechnische Gesell- 
schaft and the Deutsche Gesellschaft fiir chemisches 

Ap tewesen. We understand that other scientific 
and tochadeal societies will also hold their annual meetings 
| at Cologne during the same period. 
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DOUBLE-PIPE CONDENSERS FOR 
REFRIGERATING PLANTS. 


By W. 8. Dovetas, B.Sc., and J. 8. Wzsroort, 
A.M. Mech.E. 


Tue double-pipe or twin-pipe condenser, as 
generally used in conjunction with refrigerating 
plants, consists of an inner tube, through which the 
cooling water is circulated, surrounded by an 
outer pipe. The refrigerating medium passes into 
the annular passage between the pipes and is there 
condensed. Although it is more complex in con- 
struction than other types, the final expense is not 
higher, as the heat- transmission surfaces function 
under very efficient conditions and are comparatively 


Fig.1. 





FEET RUN OF WATER PIPE REQUIRED. 


values of the coefficient obtained with different 
velocities of cooling water past the transmitting 
surface. In order to avoid excessive sizes when 
high water velocities are possible, it is desirable to 
take advantage of the increased heat transmission 
available. 

Tests made by the authors show that 


K=12 /V (1) 
or, alternatively, = 
K = 28 V/V (2) 
where K=B.Th.U. persquare foot per degree difference 
of temperature per hour, an 
V = velocity of water in feet per minute. 
Equation (1) is a very convenient form, since it 
resolves itself ultimately into an 





duty, a certain length of pipe 
irrespective of its diameter. This 
will be obvious by general reason- 


expression giving, for a given 
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ing, since should the diameter 
of a pipe be halved its surface 
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will be decreased in proportion. 
| The cross sectional area will be 
one quarter of the previous 
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value. The quantity of water 
must be constant, so that its 
velocity will be increased to four 
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times the previous value. The 
value of Kis proportional to  V, 
i.e., will be twiceas much. This 





balances the reduction in area 
and the heat transmitted re- 
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mains the same. By a more 
general method :—Heat trans- 
mitted (H), temperature differ- 





ence (T), and quantity of water 
(Q) are all constant. 
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small for a given duty. The method of calculation of 
heat transmission surfaces given below applies 
equally to multipass or multitubular condensers 
where a number of smaller water tubes pass through 
the outer pipe. 

The coefficient K of heat transmission is referred 
to the exterior surface of the pipe in most refrigera- 
tion calculations and, for the sake of uniformity, 
this practice is adhered to in this article, although, 
strictly speaking, it should be referred to the interior 
surface. The greater resistance occurs at this 
surface between the water and the metal of the 
pipe and requires most of the available temperature 
difference to overcome it, while the resistance 
between the metal and condensing gas is, by com- 
parison, negligible. It was frequently the practice 


in the past to assume a constant value for this 
coefficient and to design twin-pipe condensers on a 
basis of about 10 sq. ft. of cooling surface per ton 
refrigeration. Many test results have now been 
published which show a wide variation in the 
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3 = Const. 
Consequently, when once the 
length of pipe is found the 
diameter can be settled to suit the friction head 
available, regardless of other considerations. 
Equation (1) gives more conservative values up 
to about 160 ft. per minute water velocity and 
equation (2) is more conservative above that figure. 
For practical reasons it is not desirable to use pipes 
of less than } in. bore, even though this results in a 
low water velocity, and it is generally found tbat the 
lower velocities are used with the smaller bores of 
pipe. For this reason, equation (1) has been adopted 


equation (2) for larger sizes. 

The following assumptions are representative of 
general practice and are embodied in the designs 
and curves given below :— 

One ton refrigeration is equivalent to 12,000 
B.Th.U. per hour in the evaporator and 15,600 
B,Th.U. per hour in the condenser when evaporat- 
ing at 15 deg. F. 

Temperature rise of cooling water, 15 deg. F. 
This figure is frequently taken as 10 deg., but 
with double-pipe condensers the coefficients are 
so high that a small mean temperature difference 
is possible with a corresponding low head pressure. 
It is general practice to sacrifice a few pounds of 


15 deg. rise in temperature. 

Log. mean temperature difference T, between 
saturated gas and water, 12 deg. F., the effect of 
superheated gas and liquid cooling being ignored. 

Maximum permissible water velocity, 300 ft. 
per minute. 

Method.—To find the length of water pipe for a 
given duty of H. B.Th.U. per hour, it is first 
necessary to assume a size of pipe d inches internal 
diameter. The quantity of water required to absorb 
the heat with a temperature rise of 15 deg. is then :— 


_s 
15. 10 
Velocity of water through the given bore is :— 


Q gallons per hour = 








V feet per a ta 





for water pipes up to and including } in. bore and |. 


head pressure and economise water by allowing} .. 


This should not exceed the maximum value of 
300 ft. per minute ; if it does, the next larger size of 
pipe must be taken. 


Then cooling surface A sq. ft. = 


K.Tp 


The value of K is inserted as 12 ./ V or 28 0/ V, 
according to whether the pipe is } in., or less, or 
above } in. 
aD 

(D = outside diameter of tube in inches). 

A series of curves for standard sizes of pipe has 
been worked out as above and is given in Fig. 1. 
It will be noticed that, up to } in. pipe, the curve is 
a continuous one, since K has been taken as 12 ./V 
and the length of pipe is irrespective of the diameter, 
as mentioned above, but for pipes over } in. bore, 
for which K = 28 4/V, the curves for the various 
sizes of pipe do not coincide. The maximum duty 
for any given size of pipe is that at which the 
velocity of water V = 300 ft. per minute. With 
this assumed velocity, the quantity Q is found, and 
from it the maximum amount of heat which can be 
passed through the sectional area of the pipe with a 
given temperature rise. From this maximum duty 
the corresponding maximum length of pipe is 
calculated as for the other points on the curve. 
It must be noted that this curve refers only to tons 
refrigeration when evaporating at 15 deg. F. When 
evaporating at other temperatures, the proportion 
of indicated horse-power to heat removed is not 
the same, and 12,000 B.Th.U. evaporated are not 
equivalent to 15,600 B.Th.U. in the condenser 
as assumed above. 

When the plant is working on a duty less than 
the normal, either by running the compressor at a 
slower speed or by evaporating at a lower tempera- 
ture, it is not correct to reduce the length of con- 
denser pipe in proportion to the heat H which it has 
to transmit, as the velocity of cooling water, and 
consequently the value of K, are affected. 

For instance, when K = 12 /V. 


Since surface A = en and Tp, the temperature 


difference is constant, then 


L ft. run of pipe = A 





Length of pipe for normal duty _ Ly H, Ky 
Length of pipe for reduced duty | os H, K, 
Hi vVs 

H, W/V, 


Now with a given temperature rise of cooling 
water and bore of pipe, H is proportional to Q, 
which varies as V, i.e. 


from which it follows that the length of water pipe 
can only be reduced in proportion to the square root 
of the duty owing to the resulting decrease in water 


velocity. 
Similarly, when 
K= 28 VV 
L,_H, VV, 
L, Hy, VV, 
but 
vs H, 
aig 
bs 


i a/ tt 


The above sili are ov in a convenient 
form as percentages in Fig. 2. 

The maximum permissible velocity of water 
assumed above will seldom give a total friction head 
in the condenser exceeding 25 ft. of water. In 
cases where the available head of water is known 
to be small, it will be desirable to check the actual 
head absorbed and, if necessary, to substitute a 
larger size of water pipe, the length of which can be 
read from Fig. 1. 

Although it is obvious that the cross section of 
the annular passage for the condensing gas should 
not be unduly restricted, it is unlikely that excessive 
back from this cause will occur if the 





generally accepted combinations of pipe sizes are 
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adhered to, namely, } in. by 1} in., 1 in. by 2 in. 
1} in. by 2} in., 1} in. by 2} in., and 2 in. by 3 in. 
In the case of shell and tube condensers this ques- 
tion, of course, will not arise. 

The method outlined above has been in use for 
several years and has been found to give satis- 
factory results in practice. 


LITERATURE. 
—— 

Stainless Iron and Steel. By J. H. G. Monyrenny. 
Second and revised edition. London: Chapman and 
Hall, Limited. [Price 25. net.]} 

Tus book occupies an unique position in that it is 
the only one, apart from those issued by manufac- 
turers and restricted to their specific products, deal- 
ing with this important subject. The first edition, 
which was reviewed in ENGINEERING, vol. cxxii, paze 
142 (1926), was exhausted within about two years. 
During the five years which have elapsed between 
the publication of the two editions, the metallurgy 
of stainless steels has developed very rapidly, while 
much information has become available in other 
directions, notably in regard to corrosion in general 
and the creep of metals when stressed at high tem- 
peratures. Much research has been carried out on 
the structure and properties of the high-chromium 
steels and the effects of alloying with other metals, 
resulting in a considerable number of new types of 
stainless steels being placed on the market. 

There are many paragraphs which will appear 
familiar to those acquainted with the former 
edition ; for instance, the reference to the successful 
manufacture of a stainless “springy” table knife 
from steel containing only 8-6 per cent. chromium, 
except that this is now stated to have been in use 
for six years instead of for ten months. In spite of 
this the present edition is like a new book, having 
been re-drafted and re-arranged, and also very 
largely re-written. Some indication of the change 
is indicated by noting the increase in size. Thus, 
there are now 575 pages instead of 304, and 236 
illustrations (including 55 plates) against 109 illus- 
trations (including 22 plates). The author is to 
be congratulated on producing what may fairly be 
called a standard work of reference, and on the 
success of his endeavour to “ deal in a systematic 
manner with the new developments and to present 
& picture of the present state of the art.” 

The value of the work is, of course, greatly 
enhanced by the position of the author in regard 
to the manufacture and use of the materials in 
question. In our earlier review we commented on 
the unusually large amount of data published from 
his own work, which still remains a feature. This 
has not, however, prevented full use of the work of 
others, both in this country and abroad, and, apart 
from the comprehensive abstracts, the references to 
the numerous original sources will, no doubt, prove 
of great value. These abstracts, including many 
tables and diagrams, have been most skilfully 
incorporated in the scheme of the different chapters 
—*“ parts’ would really be a better designation— 
and worked into the general exposition and dis- 
cussion of the points being dealt with. 

The various chapters deal with the historical 
development, the influence of chromium on the 
structure and hardness of steel, the mechanical and 
physical properties of high-chromium steels, the 
influence of other alloys on the physical properties 
of these steels, the effect of varying treatment and 
composition on the resistance to corrosion, the 
resistance to various types of corroding media, heat- 
resisting steels, manufacture, working and treat- 
ment of stainless steels, and the selection of steels 
for industrial purposes. Those are followed by an 
appendix giving particulars of density, coefficient 
of expansion, specific heat, thermal conductivity, 
electrical resistance, and magnetic properties. The 
above statement of the contents will indicate the 
wide scope covered and the many interests to which 
the book will appeal. In addition to the greatly 
extended treatment of the influence of those 
alloying elements previously dealt with (for instance, 
the effect of nickel on the mechanical properties 
now covers some 76 pages instead of eight), there is 
included the influence of aluminium, molybdenum, 


regarding free-cutting stainless steel containing 
sulphur. Heat-resisting steels, which have been 
mainly developed in the interim, are dealt with 
comprehensively in a special chapter. 

The very wide range of stainless steels which is 
offered by various manufacturers appears at first 
sight to be an unnecessary complication. The 
closer study of the many different applications, 
calling for equally varying properties, for which the 
high-chromium steels, embraced in the general 
term “stainless steels,” are suitable in one form 
or another, provides a sufficient justification for 
this variety. The prospective user, faced with this 
wide choice, will welcome the simple analysis of 
the steels into half a dozen groups and the advice 
regarding the uses of these contained in the final 
chapter, while the successful employment and 
avoidance of disappointment will be greatly facili- 
tated by a study of the chapter on the working and 
treatment. These subjects are dealt with in a 
manner which will commend itself to all interested 
in the practical application, showing both the 
limitations and the great, as yet scarcely appre- 
ciated, possibilities. 


Dynamics of Airplanes and Airplane Structures. By 
Joun E. Youncer, and Batpwin M. Woops. New 
York: John Wiley and Sons, Incorporated. London : 
Chapman and Hall, Limited. [Price 17s. 6d. net.] 

Applied Wing Theory. By Extiorr G. Rem. London: 
McGraw-Hill Publishing Company, Limited. [Price 
188. net.] 

Tue steady progress towards the establishment of 
aviation on a firm scientific basis is the less generally 
appreciated from the circumstance that original 
contributions to new knowledge, often in a foreign 
language, appear in the form of isolated theses 
which are neither easily procured nor assimilated by 
aeronautical engineers. A notable service is there- 
fore performed by those advanced students who, 
keeping abreast of developments in various parts of 
the world, present the substance of a mass of 
scattered papers in the form of orderly treatises 
devoted to the separate aspects of a wide subject. 
Among such collective research workers, teachers 
of university standing are eminently equipped to 
discriminate among data and theories of unequal 
value, to preface acceptable conclusions with a priori 
argument, and to explain the whole in a manner 
which the non-specialised reader can readily follow. 
This task, demanding a nice adjustment between 
critical scholarship and tutorial skill, the authors, 
all of whom are professors of American universities, 
have competently fulfilled in the two volumes under 
review. The contrast between the subjects is 
striking testimony, alike to the difficulty of aircraft 
problems in which mechanical and aerodynamical 
effects are inseparably combined, and to the range 
of knowledge with which the aeronautical engineer 
must be acquainted. Whilst, however, it is true 
that the major issues affecting the safety and 
stability of aircraft involve both aerofoil and 
dynamic considerations, there are nevertheless 
many questions to which either wing theory or 
structural analysis may be directly and separately 
applied. From the point of view of the student, 
moreover, the restricted treatment of just one 
aspect of a subject has the great advantage of 
simplicity. 

With the commendable object of making their 

Dynamics of Airplanes a reasonably complete unit, 

serviceable for readers of modest mathematical 

attainments, Professors Younger and Woods have 
devoted their first eight chapters to a survey of the 
mathematics employed in dynamical problems. The 
reader is assumed to be fairly conversant with the 
calculus, and attention is mainly directed to the sym- 
bolic statement and subsequent solution of typical 
equations encountered in aeronautical analysis. 
These mathematical forms and methods, in the 
second part of the book, are applied to the aeroplane 
regarded as a rigid unit and to simplified components 
regarded as elements of an elastic structure. For 
the most part, such applications are general, but 
certain specific problems, such as gyrostatic propeller 
vibration, aeroplane stability and spinning, are 
briefly considered from the dynamic standpoint 
after an introduction to the relevent mathematical 
concepts and aircraft characteristics. In the final 





tungsten and cobalt, and particulars are given 


affecting advanced design, as dynamic loading and 
the prevention of vibration. The treatment here is 
brief and somewhat discursive, but forms a useful 
introduction to current practice in the prevention 
of flutter and vibrational fatigue failure. Through- 
out the text, by worked-out problems and exercises 
for solution, the reader’s facility in the practical 
employment of his mathematics is steadily advanced, 
his imagination being at the same time stimulated 
by the wide range of suggested aeronautical applica- 
tions. 

By contrast with the sustained mathematical 
severity of the first book, Professor Reid’s Applied 
Wing Theory is relatively easy reading and may be 
compared, as regards scope and subject, with 
Glauert’s Elements of Aerofoil and Airscrew Theory. 
Following a compact and lucid exposition of the 
relevant fundamental theorems of classical hydro- 
dynamics, the accepted theory of lift is traced from 
Lanchester’s concept of circulation, through the 
Kutta-Joukowski infinite wing hypothesis, to the 
cases of the finite monoplane and multiplane at 
incidences below the stall. Disclaiming originality, 
the author has based his work largely on Prandtl’s, 
now classic, Applications of Modern Hydrodynamics 
to Aeronautics, but he also considers some interesting 
applications of wing theory, including the effects 
of the proximity of the ground on full-scale ma- 
chines, and of wind-tunnel walls on models. The 
final chapter, in which several fundamental relations 
are stated without derivation or proof, covers fairly 
recent work on wing profile theory. Supplemented 
by a full bibliography, the text forms an excellent 
starting point for engineers of graduate standard 
who, whilst not too familiar with fluid dynamics, 
are acquainted with the calculus. Occasionally, as 
when the author writes “different than,” the 








chapters, attention is paid to such special matters, 


. 


phraseology jars on a fastidious ear. It is, however, 
more important to warn the English reader that 
American lift and drag coefficients, based on $)V°, 
are numerically twice as great as the corresponding 
equivalents in British practice. In both these 
books, too, it should be noted that the system of 
aeroplane axes employed differs from the standard 
British convention with which that now accepted 
in the United States is identical. 





Witwatersrand Mining Practice. By G. A. WATERMEYER 
and 8. N. Horrenserec. Johannesburg : The Transvaal 
Chamber of Mines, Gold Producers’ Committee. [Price 
45s. post free from Messrs. Hortors, Ltd. P.O. Box 
1020, Johannesburg.] 

ALTHOUGH the first mention of gold on the Wit- 

watersrand dates back to 1834, it was not until 

the early ’eighties that gold mining assumed any 
considerable importance in South Africa. Once the 
potentialities of these goldfields were fully realised 
the progress of the industry was rapid. Almost from 
the outset the enormous extent of the gold bearing 
deposits encouraged enterprise on an extensive scale. 
Later, the powerful groups who obtained control 
spared no expense in equipping the mines and mills 
of the Rand with the best and most modern plant, 
and in employing the most capable engineers obtain- 
able. The peculiar conditions prevailing should be 
borne in mind when comparing this mining field 
with any other, but that the policy followed has been 
a sound one has been fully proved by results. The 
gold in the “ banket” is usually very finely dis- 
tributed and the actual content per ton of ore is 
relatively low—conditions which necessitate a large 
production to keep down overhead charges per unit 
mined. Mining at great depths, problems of venti- 
lation and dust, winding, pumping, and the hundred 
and one other problems common to all mining 
enterprise in greater or lesser degree, have been 
encountered and overcome. Because of this and 
the fact that this field has always been notable 
for its up-to-date methods and the vigour of its 
development, the years that have passed have been 
peculiarly rich in experience. The engineer and 
others interested in modern mining progress will, 
therefore, find much that is interesting and, what 
is of more importance, much that is instructive in 
studying the development of the gold mines of South 

Africa. 

The first comprehensive work describing the 

“Gold Mines of the Rand” was written by Dr, 

F. H. Hatch and Mr, J. A. Chalmers, and was 
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published in 1895 at a time when the industry was 
still in its incipient stages. Three years later the 
well-known treatise by Professor S. J. Truscott, The 
Witwatersrand Goldfields, appeared and met with 
such success that a second edition was published in 
1902. However, during the ensuing thirty years, 
great changes have taken place and the above 
mentioned works have inevitably become out of 
date. 

The appearance, therefore, of a new modern 
treatise such as Witwatersrand Mining Practice will 
be cordially welcomed, not only on account of its 
intrinsic merits as a work of reference to the 
engineer, but also as a text book for the student. 
We have seldom come across a book which covers 
so much ground, and yet succeeds in dealing with 
each aspect of a diversified subject so adequately. 
To indicate its wide scope it may be mentioned that, 
apart from the technique of mining, such subjects 
as the history and geology of the goldfields, organi- 
sation and control of personnel, legislation, econo- 
mics and mine accounts are each allotted special 
chapters. It is one of the book’s attributes that 
the help of a large number of experts has been 
freely employed in dealing with many of the highly 
specialised aspects of the industry. Thus, for 
example, the chapters on winding machinery, mine 
drainage and pumping are written by Mr. S. F. 
Gimkey, M.Sc., whilst the chapter on the geology 
of the Witwatersrand is contributed by Dr. E. T. 
Mellor, and that on mine accounts by Mr. F. Dix. 

The chapter devoted to prospecting is perhaps 
rather short, but since it would have been impossible 
to keep the size of the volume within practicable 
limits if every aspect of mining were given full 
treatment, it is better that prospecting should 
be curtailed than other subjects dealing more with 
the active exploitation of a large mine. It is satis- 
factory, therefore, to note that the chapters on 
“mining appliances for breaking ground” and 
* shafts” are of full length. In passing, it may be 
mentioned that great improvements have been 
made in the manufacture of rock drills during recent 
years; lightness in weight, speed in drilling, and 
economy in air consumption have been attained 
in a remarkable degree. The introduction of “ inert 
primers,” and the practice which has now become 
common on the Rand of capping fuses at special 
stations on the surface, has led to a reduction of 
accidents and misfires in general. 

The importance of selecting the most suitable 
type of shaft for a mine is sometimes overlooked, 
and many textbooks fail to discuss this subject 
in all its bearings. The problem is sufficiently 
complicated and in view of this, and the fact that 
the future of a mine depends largely on the adequacy 
of its shafts, it is one that deserves the most careful 
study. We have, therefore, no fault to find with 
the authors for devoting over 140 pages to shafts, 
especially as the experience gained on the Rand 
has been with a variety of different kinds, particu- 
larly inclined and “compound” (vertical and 
inclined) shafts. Not very many years ago, some of 
the leading mines winding from great depths em- 
ployed compound shafts, but these are now out of 
favour, having been replaced by subsidiary hoisting. 

A further chapter upon which we would comment 
upon in the same manner as that on shafts, is 
devoted to the layout of shaft stations and develop- 
ment, and is followed by another excellent chapter 
on stoping methods employed on the Rand, which 
latter, it may be mentioned, includes detailed infor- 
mation on the use of mechanical scrapers. 

Electrical winding has been widely used for many 
years in the Rand mines, but, under certain circum- 
stances, steam winding engines may be preferable, 
whether for reasons of economy or for other causes. 
The various types of steam and electric winders 
which have been found most suitable under various 
conditions are described in the chapter on winding 
machinery, which covers some fifty pages. The prob- 
lem of ventilation in deep mines is one which has 
attained considerable importance in South Africa, 
and hence this subject has also been dealt with at 
length. In fact, we do not recollect having seen any 
text book of metalliferous mining in which ventila- 
tion has received such thorough treatment. 
Mention should not be omitted of the admirable 
chapter on “‘ Mine Surveying,” in which branch of 








mining engineering Rand practice is second to 
none. 

Great praise is due to the authors for the very 
efficient manner in which they have carried out their 
laborious task. The work will take a prominent 
place in the gold mining literature of the world. 
Due credit must also be accorded to the publishers 
and printers for the excellence of production, and in 
this connection special interest attaches to the fact 
that the book has been entirely produced in South 
Africa. It remains only to add that it contains 894 
pages, is excellently and profusely illustrated 
throughout, and is strongly and handsomely bound. 
The price, it should be noted, is quoted in South 
African currency. 





Hydrogenation of Organic Substances. Including Fats and 
fuels. By Carterton Exus, §.B. Third Edition. 
London: George Routledge and Sons, Limited. (Price 
63s. net.). 

Tuts widely-used volume has now reached its third 

edition. The growth of the subject has been so rapid 

that the need for this new edition has become 
obvious. The present volume not only retains the 
excellent technical features of its predecessors, but 
is enriched by the incorporation of chapters dealing 
with important recent developments, including the 
hydro, tion of coal, petroleum oils and the oxides 
of carbon together with a succinct but adequate 
discussion of the relation of hydrogenation problems 
to the manufacture of solvents and solvent action. 
The author takes a comprehensive view of the 
subject and deals in an exhaustive manner with 
numerous reactions between molecular hydrogen 
and organic substances. A well-written section 
deals with the reactions between hydrogen and 
carbon monoxide, although it is highly controversial 
whether this reaction is strictly hydrogenation, yet 
the importance of the subject justifies its discussion, 
as the results of the recent researches of the Badische 
Anilin und Soda Fabrik and the Interessen Gemein- 
schaft fiir Farbenindustrie in Germany have shown 
that methyl alcohol can be manufactured by the 
interaction of carbon monoxide and hydrogen under 
pressure in the presence of suitable catalysts, such 
as zinc chromate, and there is also evidence that 
ethyl alcohol and the higher alcohols may be 
synthetised without a simultaneous loss of carbon 
monoxide by complete reduction to methane. 
Hydrogenation of the oxides of carbon to yield 
complex mixtures of alcohols, aldehydes and esters 
is, to some extent, comparable with natural 
photo-synthesis and its consequent transformations, 
through the aid of such organisms as bacteria, yeasts 
and green plants, to the subsequent production of 
highly complex carbon compounds. So great, how- 
ever, has been the mass of literature devoted to 
hydrogenation processes during the past ten years, 
that the author’s treatment is superficial as far as 
the older processes are concerned, but the more 
modern aspects of the hydrogenation of coal and 
petroleum oils have been treated with commendable 
detail, procedures being described as completely as 
possible, with full reference to the original papers. 

The results of a large amount of hitherto unpub- 

lished experimental research work which has been 

carried out in America on the hydrogenation of 
coal and mineral oils, is well summarised. Every 
important piece of work seems to be mentioned, care 
being taken to eliminate superseded data, and re- 
ferences are given to the whole of the modern 
literature up to the end of 1930. But even in the 
short space of time which has elapsed since the text 
has left the author’s hands, important contributions 
to the subject have been published, and there is 
much evidence that continued progress will be made 
both as regards fundamental theory and technical 
application at an even greater rate than in the past. 

Hydrogenation was one of the earliest successful 
catalytic processes, and of the many which have 
been suggested with the object of converting liquid 
oils into solid fats, hydrogenation is the only one 
which has been applied on a large commercial scale. 

For the work done on the hydrogenation on a large 

number of organic substances, industry is indebted 

to the systematic investigations of Sabatier and his 
co-workers at the close of the nineteenth century, 
who thoroughly investigated the chemical aspects 

of the changes involved. From 1897 onwards, a 


succession of researches were published in Comptes 
Rendus of the Paris Academy of Sciences, as a 
result of which, methods of hydrogenation have 
been generalised and their wide application made 
clear. These investigations laid the foundations for 
the development of the many processes now in 
technical application, including the hardening of oils 
and the production of synthetic butyl alcohol, 
hydrogenation of benzol, phenols and naphthalene. 
Further, there have been few, if any, greater recent 
achievements in technical investigations than those 
which have led to the high degree of progress and 
success attained in the study of the hydrogenation 
of coal and allied products. 

The introduction of hydrogenation processes has 
been attended by considerable economic changes. 
Hydrogenated fats served to operate as a restraint 
on unduly high prices being demanded for the 
natural solid fats, and the recent successful work 
carried out at the Billingham Works of Messrs. 
Imperial Chemical Industries and by the Fuel 
Research Board on the hydrogenation of coal and 
oils may result in important developments. 

The technical possibility of the Bergius process 
of hydrogenating coal has been proved, and its 
commercial possibilities are now being explored 
by industry. It is evident from the erection of 
large plants in Germany for the hydrogenation of 
brown and bituminous coal, that the process is 
believed by some to have reached a practicai stage. 
This is a matter of great importance to this country, 
which possesses no national source of petroleum, 
but an adequate supply of coal. Messrs. Imperial 
Chemical Industries have recently stated that, based 
on experiments with a semi-commercial plant, they 
have the knowledge at their disposal to build large 
hydrogenation plants and can convert certain types 
of coal into petrol at an overall cost of 7d. per gallon 
of spirit produced. This is probably the greatest 
achievement in chemical engineering during the 
past decade, that a great industrial organisation 
can with confidence state that this, an oil-less 
country, can make all its oil from coal if economic 
circumstances demand. It is in these channels that 
the potentialities of the subject are of the highest 
importance, and in which remarkable progress may 
well be made during the next few years. 

The author of this volume in a lucid style has 
succeeded in being comprehensive without undue 
prolixity, striking an admirable balance between 
theory and practice. A competent account is given 
of the present position of the hydrogenation of 
organic substances which is now extensively prac- 
tised and of great interest. It covers a large field, 
but justice is done to every phase in a manner that 
must command immediate admiration. It is not 
on all occasions, however, that the author squarely 
faces all the intricacies of the scattered and 
tangled facts, and in the complex problems which he 
discusses, he sometimes encounters a difficulty 
which it is necessary to avoid. But generally and 
broadly, the text accurately portrays the present 
position and indicates the trend of modern indus- 
trial development in hydrogenation processes as 
applied to organic substances. 








VERTICAL-LIFT BRIDGES OVER THE 
HACKENSACK RIVER, N.J., U.S.A. 


Tue design of vertical-lift bridges presents numerous 
problems for which a variety of solutions is possible, 
especially as regards operation and control of the 
moving span. In the first place, the actual lifting 
machinery may be on the span itself, or at one or other 
of the towers. Again, the control cabin may be with 
the machinery on the lifting span, or may be on one 
side or the other of the channel spanned, Other 
variations may be introduced in the case of machinery 
installed on the lifting span in the way the power is 
carried from the fixed to the moving parts of the bridge, 
and again interesting alternatives are to be found in 
the method of providing compensation for the weight 
of the main suspension cables, as the “09 rises. 

As regards the locating of the lifting machinery, 
the descriptions given in these columns of the new 
vertical-lift bridges over the Welland Ship Canal are 
typicel of a good deal of the practice in this matter on 
the North American Continent. Cables are run from 
the winding drums in the centre of the span, over 
pulleys at the span ends, to the heads and feet of the 
: towers, and one lot of cables is paid out as the other is 



























238 ENGINEERING. [AuG. 26, 1932. 








VERTICAL-LIFT BRIDGES OVER THE HACKENSACK RIVER, NJ, US.A. 













qaqa Lasinuines) hi iy oF bairioe ’ : 
ott Bae hake .coltsn boty te :o@sils it sol a 
aby (Pieheds of eivathe degen | are 6) 

















Vv : 
i oa AT wel wee a 4% al beorbow sid ae et 3 i es asit 
vith | isha | mv ree agin +l al Oo) ville ant 
raf cite tee fepe ihe rte ts bs rineilanme. #4 
4 bs ‘ ofl eve } faith ui noel eH, arti Werte af pen .o5 





: a Ger beiot >a ae wal dilewde 3 ao 


MOTTE « 












ae Bh get) Yes pe ie 
, ELE Menten) 9 
fote Weep Tagread) = na 


¥ 
a 


“SIN 


—-* 


. Js 


aoe 


" 


’ 


> * 


" el 
3 


tyr te 





_—_ 
* 


x 


a7 . 
i eye 
(i> Aa 

















—= == rt ge ges ES 


SM ix APARNA N7 ANZ 71S Rye 





Fic. | 

aD x Fig.4., 

: oa oa Pai lar] 

re RTA 
“i: \ k fy : i 3 
NK \ TA j \ A | / | /\ Fas a 
i‘ | Yi ONG /\ / we vA | Z | \ | s 
fee she | WW WY VY YON af 
Looks — ‘by r| A SOR. SES ABD) A ee At / aI 
™ | t 
~ 4 iy z 
10 mewn Ba = 1 77 7 ae | % 
ae Ne ae i 
S 
ai 



































=== 
neneaedll esaane pote —. cars et ==. NS = i ‘esens, wees: tii" + arTTiTiyT PTvriit 
| ou! Aeon th Waster Elevations 2-4 Ee tee ba 2 
se Ser - wer te et ne rn a re - 
f %, < 
Fig. 3. Sf %, , *k Stairway Ne 
- . .* - ——s = 2 
—x- Z - ® a Dadi Y 4 a ee ly 
pos ; Z : ef 
: = . 
—_ S3176h' 4 A : / mr 
<a iA cre. Seapets catty: t | 
4 ' Ay ; Aids , J 
+ ~----165.0'C. toC. Piers----- f~--e-------------- MA ---- 331.6 C.toC. Piers ~y~----------------- —----1626 C.toC Piers----------- 
(3987 @) “ENGINEERING ~ 


hauled in. In these cases, it will be remembered, the | under sheaves at one end of the lifting span. They | bridges are situated just west of Jersey City, N.J., 
operator’s control cabin is placed immediately below | are then carricd across the span, round other sheaves | one being for passenger traffic and the other for freight. 
the machinery house, which means that when the span | on the span end, and up to tension gear at the top of | Both are skew to the channel but cross it at different 
is raised the level on which the op erator stands is about | the other tower. The lowering cables also run from | angles. The former is a square-ended structure and 
140 ft. above the water. It is contended that while | the drums to the bottom of one tower, over sheaves | has a span of 322 ft. 6 in. between centres of end 
this is no disadvantage in places where climatic condi-| at both ends of the lifting span, to tension gear at bearings, and provides a clear channel width of 168 ft. 
tions are as a rule favourable, in others such a position | the foot of the opposite tower. One set of cables is | The latter is a skew structure. It has a span length of 
may be a disadvantage, as in fogs, &c., and preference is paid out as the other is hauled in. An arrangement of | 198 ft. 10 in. between bearing centres, giving & channel 
therefore often given to other schemes. The lifting | this kind dispenses with all electric cable connections | width of 158 ft. The minimum clearance at high 
span bridge on the Meuse at Rotterdam is, for instance, | with the lifting span, except for lighting current. water under the passenger bridge is 40 ft.; this allows 
a recent example of a bridge for which it has been | A couple of bridges over the Hackensack River, in| the passage of 75 per cent. of the river traffic without 
thought preferable to keep the control cabin at a | New Jersey, put in commission not long ago by the | interference with the train service in any way. Under 
relatively low level, while it is also a case in which Pennsylvania Railroad, give other variations. In| the freight bridge the headway is yf 13 ft. Both 
the pon of mounting the operating machinery on the | these structures, the operating machinery itself is placed | bridges provide a clearance of 135 ft. above high- 
fixed structure has been adopted. This materially | in the centre of the lifting span, as in the Welland Canal | water level when the spans are raised. 

reduces the weight to be lifted. Lifting cables are bridges, but the control cabin is on one tower with| An elevation of the passenger bridge without 
run from the drums in one tower up to the top, then! the floor about 25 ft. above rail level. The two | approach spans, is shown in Fig. 2 annexed, and a view 
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of one end of this, with behind it the freight bridge, | the raised and lowered position levels of the panel \\\ 
and behind that again a highway bridge, is given in| point in question, and, for the first part of the 
Figs. 3 and 4 show the passenger bridge in| upward travel of the span, this arrangement \\° 
A feature of | allows the supplementary counterweight to exert N 
| a decreasing upward tension which has the effect 


Fig. 1. 
plan and end elevation, respectively. 
interest in the railway bridges is the method of 
compensating the decreasing or increasing weight of 
the suspension ropes when raising or lowering the span, 
as the case may be. As these ropes pass over the head 
sheaves when raising the span an increasing weight 
tends to more than counterbalance the span as it is 
raised, thus altering the load on the motors. A contrary 
effect occurs when lowering. In the passenger bridge 
we are now dealing with, the span is suspended by 
64 2}-in. cables, and 48 1{-in. cables are used on the 
freight bridge. It may be remembered that in the 
Welland Canal bridges compensation is provided for by 
chains formed of links of cast-iron blocks, one end of the 
chains being fastened to the main counterweights and 
the other to the towers at about mid-height. As the 
span rises, less and less of these chains is directly 
suspended from the counterweight. In the Hackensack 
bridges a new system has been employed. As will be 
seen in the illustrations, supplementary counterweights 
are utilised, suspended by ropes passing over sheaves 
part of the way up the towers, the other ends of the 
ropes being attached to the span at the third panel 
point from the end of the top chord. Details of the 
arrangements are given in Figs. 5 to 8, on this page. 
The sheaves are double-grooved, and take two j-in. 
galvanised ropes. These are in each case lapped round 
and anchored to a double grooved fixed 36-in. drum, 
of which details are given in Figs. 9 and 10, at the 
panel point named, while the tower sheaves are 48 in. 
in diameter. The latter are placed on brackets, as 
shown in Figs. 7 and 8, at a height midway between 
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of counteracting the decreasing weight of the 

main suspension cables on the span side of the 

main sheaves up to mid travel. Above this level 

the counterweights exert an increasing down- 

ward pull, the effect of which is to offset the 

still increasing weight on the main counterweight 

side of the tower head sheaves, thus equalising the load 
on the motors. The connection point of the ropes with 
the span is chosen so as to give the variable effect 
desired with moderate sized counterweights. The 
counterweights move on guides and are suspended by 
equalising yokes from the two rope shackles, as shown 
in Figs. 7 and 8. 

The opportunity is taken of utilising the run of these 
counterweight ropes for the suspension of the light 
and power cables, which have to be taken on to the 
lifting span and into the machinery house. These 
cables are clipped, as shown in Fig. 5, to the tower leg, 
and just below the counterweight sheave are looped 
and loosely carried over and clipped to the counter- 
weight cables. At the span end, shown below in the 
same figure, they are also allowed to fall in a loop. 
Vertical wires stretched on the tower legs, and shown 
in Figs. 5 and 6, prevent the large loops at that end 
from blowing about. This contrasts with the system of 
trolleys used for the power connections on the Welland 
Canal bridges. 

These bridges were built by the Pennsylvania Rail- 


| road, the complete design and specifications being 


developed under the direction of Mr. A. R. Wilson, 


OVER THE HACKENSACK RIVER, N.., 
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now Engineer of Bridges, Philadelphia, while the 
erection and field work was carried out under Mr. T. W. 
Pinard, now Engineer of Bridges, New York. 








WATERWORKS AT ARKEL, HoLLAND.—The construc- 
tion of municipal waterworks, including a reservoir 
and pumping station, at Arkel, in the province of South 
Holland, is, it is understood, under consideration, and 
actual work will probably be commenced in the beginning 
of next year. The Department of Overseas Trade 
informs us that the civil engineering work in in the hands 
of Mr. B. A. Verheij, D. Fockemalaan 83, Amersfoort. 





DreseL Encine MANvuFAcTURERS’ AssoctaTION, NEW 
Yorx.—Mr. H. Birchard Taylor has been elected 
president of the Diesel Engine Manufacturers’ Association, 
the office of which is at 30, Church-street, New York, 
U.S.A. Mr. Taylor succeeds Mr. G. W. Codrington, who 
has been elected Chairman of the Board of the Association. 
Mr. E. T. Fishwick is continuing to act as Chairman of 
the Executive Committee. We understand that Mr. 
pe amd proposes to devote a considerable proportion 
of his time to the management of the Association, which 
was organised in 1928, and has since been active in 
promoting trade standards within the Diesel-engine 
industry, and in collecting statistics. 
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THE YORK MEETING OF THE 
BRITISH ASSOCIATION. 


Wirnu its next meeting, which will be held in York 
from August 31, to September 7, the British Association 
commences the second century of its activities in the 
city of its birth. At its first meeting, which opened 
in York on September 26, 1831, some 26 papers were 
presented of which six were on geology and mineralogy, 
five on magnetism and electricity, four on optics, three 
on light and lighting, three on physiology, two each on 
meteorology and chemistry, and one on astronomy. 
Now the work of the Association is divided into 13 
main sections, several of which include sub-sections, 
and the number of papers to be dealt with in these 
in some cases, the total number 
presented at the first meeting. 

The President this year is Sir J. Alfred Ewing, K.C.B., 
F.R.S., who will deliver his address, entitled “ The 
Engineer's Outlook,” in Exhibition Hall,on Wednesday, 
August 31, at 8p.m. On the following evening, members 
are invited to a reception by the Lord Mayor, the Right 
Hon. R. H. Vernon Wragge, J.P., and the Sheriff, 
Mr. Arnold 8. Rowntree. This will also be held in 
the Exhibition Buildings. There will be two evening 
discourses to members, the first in the Co-operative 


sections exceeds, 


Hall, at 8 p.m. on Friday, September 2, by Sir Arthur | 


W. Hill, K.C.M.G., F.R.S., on “ Plant Products of the 
Empire in Relation to Human Needs,” and the second, 
at the same place and time, on Tuesday, September 6, 
by Mr. C. C. Paterson, O.B.E., on “* Uses of the Photo- 
Electric Cell,’ A public lecture will also be given in the 
Co-operative Hall at 5.30 p.m., on Monday, September 5, 
the lecturer being Mr. H. E. Wimperis and the subject 
* Speed in Flight.” 

The sectional proceedings will commence at 10 a.m. 
on Thursday, Section G (Engineering) being accom- 
modated in the Society of Friends Meeting House. 
Professor Miles Walker, F.R.S., is President of the 

and Lieutenant-Colonel E. Kitson Clark, 
Miller, and Mr. W. B. Woodhouse, are Vice- 
Presidents. Mr. J. 8. Wilson is Recorder, and Dr. 8. J. 
Davies and Mr. J. E. Montgomrey are Secretaries ; 
Mr. H. R. Lupton is the Local Secretary of the Section. 
We have already given an outline of the programme of 
the Engineering Section on page 18, ante, but it may be 
of service to give this now in greater detail, and in the 
correct chronological order. The first paper on the 
programme is one by Dr. G. W. C. Kaye, O.B.E., on 

The Suppression of Noise,’ which will be presented 
Thursday morning, September 1. This will be 


section, 


Dr. J 


on 


followed by a paper on “ Rural Electrification and the | 


Grid,” by Mr. R. Borlase Matthews, and this by one 
on “ The Electric Propulsion of Ships” by Dr. C. C. 
Garrard. In the afternoon of Thursday, the members 
will visit the works of Messrs. Blackburn Aeroplane 
and Motor Company, Limited, at Brough. On the 
morning of Friday, September 2, Professor Miles Walker 
will deliver his Presidential Address, his subject being 
“The Call to the Engineer and Scientist,” and the re- 
mainder of the morning will be occupied in the reading 
and discussion of a communication by Mr. A. P. M. 
Fleming, entitled “‘An Engineer’s Review of the 
Soviet Enterprise,” a paper by Dr. F. W. Carter, 
F.R.S., on “Magnetic Noise in Dynamo-Electric 
Machines,” and one by Professor E. G. Coker, F.R.S., 
and Dr. Ruth Levi, on “ French and British Cleavage 
Tests of Timber.” On Saturday, September 3, the | 
members of the Section will visit the Savile Pit and the | 
Whitweod Silkstone Pit of Messrs. Henry Briggs, Son 


|a discussion on the subject of ‘“ Liquid Mixtures.” 








ENGINEERING. 





[AUG. 26, 1932. 











tember 7, comprises papers by Professor F. Bacon on | subject being ** Crop Production, with Special Reference 


“Cracking and Fracture in Rotary Bending Tests,” | to the Increased Use of Mechanical Power.” 


by Dr. H. Cotton and Mr. F. A. Hough on * The Pulling 
| into Step of a Synchronous Induction Motor,” and by 
| Dr. T. F. Wall on “ The Economical Control of the 
| Speed and Power Factor of Three-Phase Induction 
Motors.” The reports of the committees on Earth 


| Pressures, Electrical Terms and Definitions, and 
| Stresses in Overstrained Materials will also be 
| presented. 


| From the programmes of the other Sections we can 
| only select a few of the items likely to be of interest 
|to our readers. In Section A, for instance, there 
will be a paper by Professor A. M. Tyndall on * The 
Mobility of Positive Ions in Gases” and one jointly 
by Sir R. T. Glazebrook, F.R.S., and Dr. L. Hartshorn, 


entitled ‘“‘ Material Standards of Resistance: the 
B.A. Coils, 1881-1932,"’ both on Thursday, Septem- 
ber 1. Professor A. O. Rankine, in his Presidential 


Address to Section A, on Friday, September 2, will 
deal with “Some Aspects of Applied Geophysics,” 
after which there will be a discussion on “ Supra- 
Conductivity.” Sir R. T. Glazebrook and Dr. E. 
Griffiths will then deal with “ Electric and Magnetic 
Units,” and after this a paper by Dr. J. M. Holm on 
“The Initiation of Gaseous Explosions by Small 
Flames ”’ will be presented. On Monday, September 5, 
Section A will discuss ‘‘ The Conservation of Energy 
and Nuclear Phenomena’”’ and also “ The Neutron,” 
while on the following day, after the discussion of 
humidity control in industrial processes with Section G, 
above referred to, there will be a discussion in Section A 
on “ The Organisation Required for the Recording of 


which will be introduced by Capt. W. N. McClean. 
Mention may also be made of a paper by Professor 
L. 8S. Palmer on “ Short-Wave Reception with Frame 
Aerials”’ and of papers by Professor D. A. Keys | 
on “ Magnetic and Electrical Surveys over Mineral | 
Diabase and Artificial Dykes” and by Professor G. 
Temple on “ Certain Aspects of the Quantum Theory ” 
to be presented in Section A on Wednesday, Septem- | 
ber 7. In the Department of Cosmical Physics, a | 
sub-section of Section A, several papers on earthquakes 
and earthquake recording will be delivered on Thursday, 
September 1, and at the same meeting Mr. M. G. 
Bennett will deal with “The Effect of the Spectral 
Transmission of the Atmosphere upon Visibility 
by Artificial Light,” and Mr. W. M. H. Greaves with 
“The New Transit Circle under Construction for the 
| Royal Observatory, Greenwich.” 

| The Presidential Address in Section B (Chemistry) 
will be delivered by Dr. W. H. Mills, F.R.S., on Thurs- 
| day, September 1, and will deal with ‘“‘ Some Aspects 
|of Stereochemistry,” which subject will afterwards 
be discussed by the Section. On Monday, September 5, 
there will be a discussion in Section B on the subject 
of “ Water Pollution” with reference to the River 
Tees, and on Tuesday, September 6, Professor C. H. 
Desch, F.R.S., will present a paper on “ Rearrange- 
ments in the Solid State,” which will be followed by 








The only item we need mention from the programme of 
Section C (Geology) is a discussion on ‘“ The Origin 
of Igneous Rocks ” to be held on Wednesday, Septem- | 
ber 7. The Presidential Address to Section F (Economic | 
Science and Statistics), which will be delivered by | 
Professor R. B. Forrester, on Friday, September 2, is 
entitled ‘‘ Britain’s Access to Overseas Markets,” and | 
on Monday, September 5, there will be a discussion in | 








Four 
papers are to be presented and discussed, the first, by 
| Dr. H. J. Denham. being entitled ‘“‘ Basic Problems 
|of Mechanical Farming; the second, by Mr. S. J. 
| Wright, “ The Role of the Tractor in Reducing Farming 
| Costs ” ; the remaining two by Mr. A. J. Hosier and 
| Mr. D. R. Bomford, respectively, dealing with various 
problems of farming with mechanised equipment. 

| As previously explained, the items we have selected 
from the programmes of Sections other than Section G, 
are those most likely to be of general interest to 
} engineers, and are, we think, sufficiently numerous 
to justify the hope that the profession will be well 
represented at York. 


| 


LETTER TO THE EDITOR. 
ROAD TRAFFIC SIGNALLING. 


To THE Eprror or ENGINEERING. 

Srr,—In your issue of July 29, it is stated on th 
above subject (page 133 ante) that the vehicle detecting 
pad used in the electro-matic system of traffic signalling 
cannot be operated by bicycles. It is true that a 


| Static pressure of 200 Ib. is required to operate the 
| detector, but the latter is slightly inclined to face 
| oncoming traffic, and the impulsive blow furnished by a 


bicycle is than sufficient to secure effective 


operation. 
If anyone cares to visit the Electromatic installa- 
tions at Cornhill or Acre Lane, Brixton, any Saturday 


more 


Water Level and River Flow in the British Isles,” | afternoon, he will see bicycle traffic taking the right of 


way from the other road, when entitled to do so, with 
the utmost ease. Hand propelled trucks are equally 
effective. 
Yours faithfully, 
H. H. Harrison, 
Automatic Electric Company, Limited. 

Strowger Works, Liverpool. 

August 20, 1932. 


THE LATE MR. H. BARRINGER. 


THE news of the death, on August 15, of Mr. Herbert 
Barringer at a nursing home in Uxbridge, after a long 
illness, will be received with regret by a wide circle 
in the engineering profession. Mr. Barringer, who 
was for many years a partner and subsequently chair- 
man of the firm of Messrs. Jacobs and Barringer, later 
Messrs. Jacobs, Barringer and Garratt, Limited. 
consulting and superintendent marine engineers, 78. 
Gracechurch-street, London, E.C.3, was born on 
January 15, 1856. From 1872 to 1877 he served a 
pupilage partly under Messrs. Ravenhill, Hodgson 
and Company, and partly under Messrs. Maudslay. 
Son and Field. From 1880 to 1884 he served an 
apprenticeship at sea. A further period of three 
years from 1884 to 1887 was spent as assistant to 
Mr. D. Nicolson, M.I.Mech.E. Mr. Barringer’s long 
association with Mr. C. M. Jacobs began in 1887 when 
he became the latter's chief assistant, a post he con- 
tinued to occupy until 1893, when he entered into 
partnership with Mr. Jacobs. During the years which 
followed Mr. Barringer became engaged, in a consulting 
capacity, in the design and construction of a number 
of important works, including the Tredegar dry dock, 
Newport. He was also mainly concerned with the 
erection of petroleum storage and distribution instal- 


and Company, Limited, the Yorkshire Coal Owners’ | that Section on “ The Location of Industries.” Another | |ations, which included wharves, pipe-lines and machi- 


Association Rescue Station at Wakefield, the Kirkstall | 


discussion which may be mentioned is one on “ The | 


nery, at Battersea, Deptford, Lisbon, Southampton, 


Power Station of the Leeds City Electricity Depart-| Preparation and Uses of Statistics for the Business| Bow, Avonmouth, Thameshaven and other places. 


ment, and the printing works of The Yorkshire Post. | 

The meeting on Monday, September 5, will be de- | 
voted to a discussion on * Railway Traction,” Steam 
Power being dealt with by Sir Seymour B. Tritton, 
Oil-Engine Power by Sir Henry Fowler, and Electric | 
Power by Mr. F. Lydall. In the afternoon, a visit will | 
be paid to Darlington, to inspect the permanent way, 
rolling stock, rail cars and track-widening operations 
of the London and North Eastern Railway, and the | 
works of Messrs. Cleveland Bridge and Engineering 
Company, Limited. On Tuesday morning, September 6, | 
there will be a joint discussion with Section A (Mathe- | 
matical and Physical Sciences, on “The Theoretical 
and Practical Aspects of the Control of Humidity in 
Industrial Processes,” to which contributions will be 
made by Dr. Ezer Griffiths, F.R.S., Messrs. J. H. 
Awbery, R. H. Powell, J. Firth, and F. Buckingham, 
Dr. 5S. G. Barker, Mr. M. C. March, Dr. 8. I. Barclay, 
and Professor 8. Lees. After this discussion, papers 
by Professor W. Cramp on * A New System of Lighting | 
at the Coal Face,” and by Mr. J. Gilchrist and Dr. | 
R. H. Evans on “ Elasticity and Hysteresis of Rocks | 
and Artificial Stone” will be taken. On Tuesday 
afternoon, the members of Section G will visit the | 
London and North Eastern Railway Carriage Works, 
Signalling School and Museum at York. The pro- 
gramme for the final meeting, on Wednesday, Sep- 

















Executive’ to be held on Thursday, September 1, 
in the Department of Industrial Co-operation, which | 
is a sub-section of Section F. On the same day, in 
Section J (Psychology), there is to be a discussion on | 
‘The Interim Report of the Committee on the Relia- | 
bility of the Criteria Used for Assessing the Value of | 
Vocational Tests.” 

\ paper on “ Bacteria in Relation to the Decay of 
Stone is to be read by Professor 8. G. Paine in 
Section K (Botany) in the afternoon of Friday, Sep- 
tember 2, and in the Department of Forestry, a 
sub-section of Section K, the Chairman, Mr. T. B. 
Ponsonby, will deliver an address on “‘A System 
of Forestry for the British Isles” on Thursday, 
September 1. The address will be followed by a 
discussion, after which Mr. R. C. B. Gardner, will read 
a paper on “ Timber Preservation on Estates.” We 
may also mention a paper by Mr. P. Harris on “ Re- | 
search in Woodworking ” to be read in the same sub- 
section on Tuesday, September 6. On the same day, 
“The Relation of Technical to Secondary Education ”’ 
will be considered in Section L (Educational Science). 
Three papers on different aspects of the subject will be | 
presented, and these will be followed by a discussion. | 
Finally, we may mention a discussion to be held in | 








In 1894, he was appointed consulting engineer to 
the Admiralty on the question of the storage and dis- 
tribution of liquid fuel. He designed installations and 
equipment for the supply of oil simultaneously to 
several battleships, at Portland, and later at Gib- 
raltar, Portsmouth and Felixstowe. As consulting 
engineer to the Burmah Oil Company he designed 
plant for the conveyance of oil from the oil fields to 
Rangoon, a distance of 280 miles and embodying four 
pumping stations. His opinion was later sought in 
connection with similar works in Mexico, Peru, Chile 
and in Assam. For many years he acted as consulting 
and superintendent engineer to a number of ship- 
owning companies, and was responsible for the speci- 
fications, and superintendence during construction, of 
numerous vessels, an appreciable proportion of which 
were designed for the carriage of oil in bulk. 

Mr. Barringer was for many years a member of the 
Institute of Marine Engineers and became a member 
of the Institution of Mechanical Engineers in 1887 
and of the Institution of Naval Architects in 1899. He 
was elected an associate member of the Institution 
of Civil Engineers on January 14, 1896, and was made 
a member on April 26, 1910. He became a member of 
the Institution of Petroleum Technologists in 1914, and 


Section M (Agriculture) on Friday, September 2, which | after serving as vice-president for some time, was 


should be of considerable interest to engineers, the | elected president for the period 1923-1925. 
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LABOUR NOTES. 


The Ministry of Labour Gazette states that among 
workpeople insured against unemployment in Great 
Britain and Northern Ireland, the percentage unem- 
ployed in all industries taken together was 22-9 at 
July 25, 1932, as compared with 22-3 at June 27, 1932, | 
and 22 at July 27, 1931. For males alone the percen- 
tage at July 25, 1932, was 26-3, and for females 14-1. 
At June 27, 1932, the corresponding percentages were 
25-7 and 13-5. Employment declined in the coal- 
mining, iron and steel, general engineering, shipbuilding, 
ship-repairing and textile industries (except artificial 
silk-yarn manufacture), in the clothing and wood- 
working industries, and in building and public works 
contracting. On the other hand, there was some | 
improvement in marine engineering, in artificial silk 
yarn, and food and drink manufacture, and in hotel 
and boarding-house service. 








In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
July, resulted in a decrease estimated at about 11,900/. 
in the weekly full-time wages of 170,000 workpeople 
and in an increase of 2501. in those of 18,000 work- 
people. The principal groups of workpeople affected 
by reductions included steel-sheet millmen and galva- 
nisers in various districts; blast-furnace workers in 
Scotland ; textile bleachers, dyers, finishers, &c., in 
Yorkshire, Lancashire, and Scotland; municipal 
employees, tailors, and furniture trade operatives in 
London; adult male workers in the hat, cap, and 
millinery trade in England and Wales ; and brush and 
broom workers in Great Britain. There were slight 
increases, under sliding-scale arrangements, in the 
wages of coal miners in Warwickshire, and blast-furnace 
workers in Cumberland and Northamptonshire. During 
the first seven months of 1932, the changes recorded 
have amounted to net decreases of about 165,500/. in 
the weekly full-time wages of 1,332,000 workpeople, 
and net increases of over 3,600/. in those of 95,000 
workpeople. ey 

The number of trade disputes involving stoppages of 
work reported to the Department as beginning in July, 
was 30. In addition, 19 disputes which began before 
July were still in progress at the beginning of the 
month. The number of workpeople involved in all 
disputes in July (including workpeople thrown out of 
work at the establishments where the disputes occurred, 
but not themselves parties to the disputes) was about 
40,000, and the aggregate duration of all disputes in 
July was about 248,000 working days. 


The report for 1931 of H.M. Chief Inspector of 
Factories and Workshops states that the five-day week 
continues to be very popular, more especially in areas 
where workers travel long distances to their work ; 
at least a hundred firms, in addition to those mentioned 
in last year’s report, were stated to be working the five- 
day week. Some firms have worked on this system for 
a considerable period, and few firms that have once 
adopted it revert to Saturday working. 





Women and young persons are allowed to be 
employed, under certain conditions, on a system of two 
shifts, under Section 2 of the Employment of Women, 
Young Persons and Children Act, 1920. Orders can 
only be granted on the joint application of the employers 
and of the workers concerned, and great care is taken 
to ascertain that the majority of the workers are really 
in favour of it. Orders under the Act, which had 
averaged rather more than 100 a year during the six 





years 1925-1930, advanced to 227 during the year 1931. 

The greatest advance occurred in the last quarter of the | 
year, in consequence of the rush of work that occurred | 
in certain industries after the departure from the gold | 
standard. During the last ten or twelve years, Orders | 
have been wanted sometimes for temporary use, ¢.g., | 
to meet temporary rushes of work, to tide over difficult | 
periods during breakdowns, or while new plant is being | 
installed, to keep pace with seasonal pressure, &c. ; | 
sometimes as a permanent feature, to increase output | 
without enlargement of premises or extension of plant. | 
Orders have been granted in all classes of textile trades 

—these are now the most numerous—and in paper mills, | 
in engineering and metal work, in the glass industry, in 
indiarubber works, and in the foodstuffs industries. } 





The weekly organ of the International Labour Office 
at Geneva records that the Standard Oil Company, of 
New Jersey, recently announced its intention of adopt- 
ing the 40-hour week for its entire domestic operations. 
The reason given for this change in policy was the 
desire to give the staff all practicable assurance of 
continued employment and to provide occupation 
for a greater number of workers. The readjustment 





of hours of work will not involve a change in the 
hourly rates of pay, which will remain on the basis of 
time actually worked as heretofore. Salaried em- 
ployees, however, who up till the present have been 
on a 5}-day schedule, will go on a 5-day basis with one- 
eleventh less pay. This reduction will not affect 
salaries of 100 dollars or less a month, nor result in a 
cut below 100 dollars for those receiving more than 
that amount. 





The president of the company, Mr. W. C. Teagle, 
in a letter addressed to the workers, stated that the 
company expected that the adoption of this programme 
would result in giving work to a substantial number 


| of those now out of employment and thus be a real 


contribution by the company and its present em- 
ployees towards the solution of one of the most serious 
problems now confronting the country. Although the 
readjustment of working hours applies only to domestic 
operations, the question of extending it to the foreign 
departments of the company is being considered. The 
new policy will cause the transfer of some employees 
from departments in which sufficient work is no longer 
available to keep the entire force busy to other depart- 
ments. After such employees have so far as practicable 
been placed elsewhere, new employees will be engaged 
to the number required. 


The Lamp, the organ of the Standard Oil Company, 
of New Jersey, in a recent issue, declared that all the 
reasons but one which could be advanced against a 
shorter week could be satisfactorily answered. This 
one reason was the uncertainty as to its general 
acceptance by all employers within competitive groups. 
No employer could operate indefinitely on shorter hours 
per individual if a competitor insisted on retaining 
the customary schedule of working time at a resulting 
lower unit of labour cost. Advocating the programme 
of fewer hours in the working week, The Lamp said 
that it would permit bringing the unemployed of all 
classes back into their regular occupations, while the 
alternative suggestion of vast public construction 
jobs would make places almost exclusively for manual 
labour and engineers. Increased production, made 
possible by science and invention, created prosperity, 
but only because it was counterbalanced by correspond- 
ing reductions in the average number of hours worked. 





Judging from the foregoing, the idea of a shorter 
working week without reduction of wages, finds less 
acceptance in the United States than it does on this 
side of the Atlantic. Further evidence on this point 
is provided by the Governor of California State who 
has placed all State employees on a five day week as 
from July 1. The step will be equivalent to a 14} per 
cent. reduction in pay and will result in an annual 
saving to the State of 4,000,000 dollars. The adoption 
of the shorter week, the Governor said, was made 
necessary by a decrease of about 20 per cent. in the 
State’s revenue. Under this system no employees will 
be discharged and no employee receiving less than 
100 dollars a month will be affected. 





An interesting case under the Truck Act was heard 
recently at Chester-le-Street Police Court. Chester- 
le-Street Co-operative and Industrial Society were 
charged (1) with having between January 29 and May 
20, being the employers of James Browne, shoemaker, 
in a contract made with him, made provision that part 
of the wages due to him should be expended upon the 
purchase of goods from the Society contrary to the 
Truck Act, 1831. (2) Imposed the condition for 
the employment of Browne that he should expend a 
portion of the wages paid by the Society upon the 
purchase of goods from the Society. (3) Dismissed 
Browne from the service of the Society because of the 
way in which some portion of the wages had been 
expended. Mr. Fenwick, who was instructed by 
the National Union of Distributive and Allied Workers, 
read a letter which had been sent, he said, to the father 
of a young man employed by the Society. It was as 
follows :—‘‘ Dear Sir,—The Committee regret to 
find that your purchases with the Society for the 
last quarter are on the low side, and as you have a 
son employed under the Society, I have to say that the 

rd are not satisfied. They consider you are under 
a strong moral obligation loyally to trade with the 
Society, and if some of your trade is passing us will 
you please give the matter your personal attention 
and divert what is passing into the Society? The 
question is of grave importance, and unless a sub- 
stantial improvement is made, the Board intend to 
go further into the position.” 





James Browne stated that he had been employed as 
a shoemaker by the Society for 38 years and was 
dismissed in May. Following his dismissal he attended 





a meeting of the Board of Management, and was told 
by the chairman that it had been decided to give notice 
to those who were being disloyal to the Society in not 
spending sufficient. The Society was fined £5 on each 
of the two first charges, and ordered to pay 10 guineas 
costs. The third charge was dismissed. 





At a meeting of the new Executive Committee of the 
Miners’ Federation of Great Britain, the following 
resolution was adopted :—*‘‘ We regret to learn that 
the National Confederation of Employers’ Organisations 
is approaching the Government to repeal the war 
additions under the Workmen’s Compensation Act. 
We call upon the miners’ members of Parliament to 
watch very carefully any moves in this respect, to offer 
their strongest protest against any further worsening 
of the Compensation Act, and to press on every oppor- 
tunity that the present rates should be raised.” 





The Rome correspondent of the Observer states 
that, according to a report issued by Commendatore 
Medolachi, the general manager of the Italian National 
Fund for Social Insurances, 931,291 persons were 
unemployed at the end of July, as compared with 
905,097 at the end of June. These figures do not 
represent the large number of men and women who get 
partial or occasional employment under a system of 
rotation. Of the unemployed registered on July 31, 
only 275,000 were drawing insurance money; 131,588 
of the workless are normally employed on the land, 
while anather 114,338 are normally engaged in industries 
connected with agricultural products. 





Addressing the Drapers’ Summer School at Oxford, 
Professor Arnold Plant, of the London School of 
Economics, said that the trade unions had been enabled 
to maintain high wage rates because they had not 
been held responsible for the unemployment engendered. 
The unemployed man could get a job if wage rates 
could be cut to a point at which he could be taken on 
again. It was time that a plea was made on behalf 
of men’s right to work. The trade unions had, rightly 
no doubt, hitherto maintained a high wage rate with 
an eye solely to their employed workers. Now they 
should give an eye also to the possibility of increasing 
the purchasing power of the unemployed by enabling 
them to be taken on at a rate which made industry 
profitable. “‘ Until we do that,” said Professor Plant, 
“until we force costs down in that way by lowering 
the purchaser’s consuming power and for the time be 
content with a smaller turn-over, I don’t think the 
drapery trade, or any other, will march into lasting 
prosperity.” 

A critical situation has been created by the ballot 
vote of London’s omnibus men on the wages and 
working conditions proposals of the company employ- 
ingthem. The men are members of the Transport and 
General Workers’ Union, and during negotiations with 
their representatives, the company finally proposed 
that the wages of drivers should be reduced by ls. 6d. 
per week, the wages of conductors by ls. per week, 
the wages of assistant craftsmen by 4d. an hour, and 
the wages of general hands by jd. an hour. An 
easement of working conditions was offered condition- 
ally on acceptance of the wages cuts, and there were 
also proposals relating to seasonal discharges. The 
wages and conditions terms were rejected by 16,593 
votes to 4,469, and the seasonal discharges proposals 
by 13,461 votes to 4,212. The inside staff did not 
vote on the second issue, but the shop stewards, by 
27 votes to none, rejected the proposal on the question 
of discharges due to grouping of garages. The result 
of the ballot was duly communicated to the company, 
and the company’s reply to the branches. A delegate 
conference is to be called for an early date to consider 
the whole situation, and until it has arrived at a 
decision, the men will, presumably, remain at work. 





At the time of writing, the situation in the cotton 
industry, although greatly involved, seems to be 
more hopeful. A proposal to call a lightning strike 
last week-end, in the North-East Lancashire area, was 
defeated at a meeting of the General Council of the 
Weavers’ Amalgamation, and on Monday, Alderman 
Titt, the Deputy Lord Mayor of Manchester, made an 
effort to bring both sides together. If this médiation 
fails, the operatives’ decision to withdraw their labour 
will take effect to-morrow (Saturday). 








Sett’s Dimectory or TELEGRAPHIC ADDRESSES.— 
The Midsummer Supplementa Issue (July, 1932) of 
Sell’s Directory of Registered Telegraphic Addresses has 
recently been published. In this are set out all the changes 
which have taken place since the issue of the main 
volume six months previously. The publishers are 
Messrs. Business Dictionaries, Limited, 8 and 9, Johnson‘s- 
court, Fleet-street, London, E.C.4. 
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5-TON STEAM TRAVELLING CRANE. 


Ir might have been thought that the steam tra- 
velling crane, so useful and so familiar in almost every 
engineering works, had reached finality, consisting as 
it does simply of a reversing winch and a vertical boiler 
mounted on a travelling truck, together with jib and 
hoisting tackle. Messrs. Joseph Booth and Brothers, 
Limited, Rodley, Leeds, have, however, recently brought 
outacrane of this type embodying many radical changes 
based on modern practice, and eliminating many of the 
objections to the older machines. We here give some 
account of the genera] features of this new crane, and 
illustrate it by Figs. 1 to 10, of which Figs. 1 to 7 
are on Plate X, and Figs. 8 to 10 on this page. The 
main changes in the machinery lay-out are shown 
in Figs. l and 2, but one of them, at least, is more 
strikingly apparent in the external view given in Fig. 3. 
This is the method of control. The driver now controls 
the crane from a glass-fronted cabin at the base of the 
jib, instead of from behind the winch, the new situation 
giving him a considerably wider view of the crane 
hook, while a wide range to the rear and sides through 
the large windows in the side of the housing is also 
possible. The crane runs on the standard 4 ft. 8} in. 
track, and will handle loads between a range of 5 tons 
at a radius of 16 ft., or 1} tons at 30 ft. radius. Loads | 
up to 3 tons are lifted with a single fall at a speed of 
200 ft. per minute. A double fall is used for loads 
above this, when the speed with a 5 ton lift is 100 ft. 
per minute. The travelling speed is from 350 ft. to 
400 ft. per minute, the derricking speed from 13 ft. to 
40 ft. in 30 seconds, and the slewing movement at the 
rate of from 3 r.p.m. to 4 r.p.m. 

The structural features are best shown in Fig. 1 and 
Fig. 4, Plate X. The superstructure is constructe 
wholly of steel. A pair of joists runs from end to 
end on which are carried triangular frames, the two 
main members thus formed being rigidly cross con- 
nected. The shaft at the apex of the triangle carries the 
derricking pulleys, while the plate gussets connecting 
the front legs to the joists at the front supports the 
hoisting barrel. When the crane is used to work a 
two line grab, a second barrel is also carried on these 
This is not shown in Fig. 4, but appears in 
Figs. 1 and 2. When in operation, it is evident that 
this form of superstructure makes the crane very rigid 
and free from “ tail-wag,” while it was clear that 
the stresses due to the load from the derrick rope, 
hoisting rope and jib foot are taken directly by 
the main frame members, and not through the 
machinery frames as is commonly the case. The jib 
is altogether of steel, the use of cast-iron brackets for 
carrying the pulley pin and jib foot having been 
abandoned. An automatic safe load radius indicator 
is fitted as well as a pendulum-type indicator, indicating 
the appropriate loads for various radii. The machinery 
is of the unit construction, i.¢., the main drive, shaft 
and gears are totally enclosed in a one-piece box 
casting. In this way, although the crane is here 
shown as being steam driven, it may be readily adapted 
for single motor electric, or petrol or crude oil drive 
by a change in the driving unit only. The design also 
implies that reversing is by gear change, and, when a 
steam engine is employed, this rotates always in one 
direction. This considerably increases the speed of 
operation of the crane, the reversal of the prime mover | 
necessary in other forms of construction naturally | 
slowing down the movements. 

A description of the machinery logically begins with | 
the boiler. This is of the conventional cross-tube type, | 
3 ft. 9in. in diameter, by 7 ft. 6 in. high, by 100 lb. per 
square inch pressure. There is, however, more firing 
room than usual due to the forward assembly of con- 
trols; all the mountings are attached to steel pads. 
A feed tank of 180 gallons capacity adjoins the boiler, 
and duplicate injectors are provided. The regulating 
valve on the main steam pipe is of a somewhat unusual 
slide-valve type, and the cylinder lubricating oil is 
introduced above it by means of the mechanically- 
operated pump seen in Fig. 5. The valve is actuated 
by a bar type lever from the driving position as seen 
in Fig. 4. The engine is a distinct departure from 








gussets. 








previous practice. It has two inclined cylinders 
7 in. in diameter by 10 in. stroke. The engine unit | 
is bolted to the gear box by a flange on ‘the cross- | 
head slide casting, so that it is readily detachable. A 
partly sectioned view of this unit is given in Fig. 6. 
From this it will be seen that a piston valve working 
in liners is provided. The valve is driven by an 
overhuhg crank in the manner shown in Fig. 8. The 
ort area is exceptionally large, which largely accounts 
or the quick starting and ready response to change of 
load and also for the dryness in working, no trouble 
being experienced with water accumulation after the 
engine has been standing. 

he crankshaft, as will be clear from Fig. 8, carries 
two pairs of bevel wheels with dog clutches for reversing, 
and a spur wheel for the hoisting motion, the latter 
being coupled to the shaft by a large friction clutch. 





The set of bevel wheels in the foreground of the figure 


5-TON STEAM TRAVELLING CRANE. 
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actuate the train of pinions and spur wheels seen to 
the right of them, which operate the slewing pinion. 
The bevel wheels in the centre transmit motion, through 
a dog clutch, to the derricking barrel on the right, 
and also to the travelling motion through a vertical 
shaft. To the left of them is seen the centre pin, 
which, as it is not masked by any gear above it can be 
readily withdrawn when the crane is to be dismantled, 
eg., for transport. Before considering the several 
controls, the engagement of the hoisting motion may be 
dealt with. This is effected by the friction clutch 
shown in Figs. 9 and 10, annexed, a device which 
enables hoisting to be performed in conjunction with 
any of the other motions. The crankshaft A has keyed 
to it a drum B with a smaller drum C on its inner face, 


BROTHERS, 








LIMITED, ENGINEERS, RODLEY, LEEDS. 





round the peripheries of both of which are friction bands. 
Facing the drums is a disc D, provided with a sleeve, 
which is free as regards the crankshaft, and to the outer 
end of which is keyed the driving pinion of the hoisting 
gear train. Between the disc and pinion is a block E, 
sliding on the sleeve and provided with a groove for 
the yoke, by which it is moved axially. This sliding 
block is connected by the bell-crank lever F, pivoted in 
disc D, to one end of the band surrounding the small 
drum C. The other end of the band is connected to 
a second bell-crank lever G, also pivoted in D, the 
short arm of which is coupled to one end of the band 
encircling the large drum B. The other end of this 
band is anchored to the dise D. 
The action, which may be compared to a relay device, 
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| position. All are very light to manipulate and the | The Neptunia, shown above and in Figs. 3 to 5, page 
degree of control is remarkably complete, indeed it | 246, has an overall length of 589 ft. 8 in., moulded 
is actually possible to approximate the hoisting motion | breadth of 76 ft. 6 in., and height to upper deck of 45 ft. 
| to that of a level-luffing crane. The gears are all of|6in. The length at the water line is 570 ft., and the 
| steel with teeth machine-cut from the solid, with the | maximum breadth is 79 ft. 2 in. at the level of the prom- 
| exception of the main slewing ring and pinion, which | enade deck. The vessel draws 27 ft. 6 in. of water at full 
| have steel machine-moulded teeth. The gears and | load, and is of 20,000 gross tonnage. She has a designed 
| bearings in the gear box are continuously lubricated. | speed of 20-5 knots, and is driven by four Sulzer engines 
| The travelling and hoisting reverse clutches all slide | totalling 18,000 brake horse-power. As will be seen from 
'on solid splined shafts, no loose keys being used. | Figs. 1 and 2, the general lines of the ship resemble those 
| It may be here noted that the lay-out of the machinery | of the Saturnia and Vulcania, built at Monfalcone in 
makes the various parts easy of access and, compared | 1927 and 1929, respectively. She has a bulb stem and 
| with the older type of crane, the cab is very roomy. |cruiser stern, the former being well brought out in 
| The hoisting clutch is covered by provisional patent | Fig. 1. There is accommodation for 175 first-class 
No. 5657/1932. | passengers, 709 third-class passengers in cabins, and 
| The undercarriage is shown in Fig. 7. Itis built up of | 648 steerage passengers. There is no second-class 
| steel joists, with machined faces to take the brackets of | accommodation in the ordinary sense, this class having 
When the block E is moved towards | the travelling gear and the roller path. The superstruc- | been combined with the first class, 
the driving pinion, both bands are slack on the drums | ture revolves on a ring of 16 rollers, the path being 6 ft.| There are seven decks in all, ‘“‘ B” deck, shown in 
and the crankshaft rotates without transmitting any |in diameter. The travelling motion is transmitted | Fig, 5, being continuous from stem to stern. The 
motion. Movement of E away from the pinion, i.e., | through the train of spur gears seen in the figure, both | ship is divided into watertight compartments extending 
towards the disc, tightens the band on C which, in its | axles being driven. The wheels have steel tyres and | from the double bottom to “ C”’ deck, with the excep- 
endeavour to turn, due to the rotation of the crankshaft, | ate pressed on to the axles by hydraulic pressure} tion of the collision bulkheads, which extend to the 
tightens the band on the large drum B, and so connects | amounting to 10 tons per inch in diameter. The axle| continuous deck above. The interbridges over “‘ C 
the driving pinion with the shaft. A thrust washer is | bearings are self-lubricating. The row of button-like | deck are sub-divided at intervals by fireproof bulkheads. 
fitted between the drums and the disc, and the large | objects on the underside of the solebar at the middle | The double bottom extends practically the whole length 
band is kept from springing out by projecting fingers | ate the spring nipples of the lubricating system, which | of the vessel, and is subdivided into eleven watertight 
on the dise, which are visible in Fig. 8. The movement | connect with pipes to places difficult of access, a press- | compartments for carrying water ballast or fuel. It 
of the block E is controlled by a lever, as shown in | On oil gun being used for the supply. This system is | will be noticed from Figs. 3 to 5 that the trunk from 
Fig. 2. This partially rotates a bevel pinion gearing | 4lso employed for the machinery of the superstructure | the main engine room is sub-divided to pass through 
with a sector on the shaft carrying the operating yoke. | where mechanical lubrication is not used. Rail clips the strength deck, the same arrangement being also 
Very little effort is required to engage the clutch and, as | are fitted to each corner of the carriage. The crane adopted for the auxiliary-engine room trunk, in accord- 
is evident from an inspection of the crane in operation, | complies with the British Standard Specification for| ance with the latest practice. The arrangement of 
control is both sensitive and smooth in action. This | travelling cranes as regards workmanship and stability, | the various decks is briefly as follows. The highest 
clutch couples up the hoisting gear to the power unit, | and needs only suitable modification of the cab and | or bridge deck has the bridge forward, with the navigat- 
but the hoisting and lowering motions are controlled | platforms to make it conform to the loading gauges | ing quarters and the captain’s accommodation. The 
by another lever which engages a dog clutch in the |for most railways. Its total weight is 23} tons, a| centre of the deck is occupied by the single elliptical 
manner shown at the bottom of Fig. 2, reversing being | figure which includes 5 tons of loose ballast, and is for funnel and the main and auxiliary engine-room trunks. 
effected by the coupling of the shaft to one of two spur | the steam drive and gauge described. When an) The wireless station is aft of the funnel, and aft 
wheels mounted on the second-motion shaft and driven | electric drive is used, a totally enclosed one-hour-rated | of this again is the sports deck. The boat deck 
by pinions on the first-motion shaft and a countershaft, | motor is supplied, with a solenoid brake which automa- | js fitted aft with si 











Fie. 1. 


is as follows. 


le-berth cabins for 31 first-class 
respectively. The neutral position of the dog clutch | tically comes into oe, when the circuit is broken. | passengers. Each cabin is provided with an annexe 
leaves the barrel free for lowering the hook or load | For an internal-combustion engine drive, ample capacity | containing toilet and bath room. The forward part 
by gravity. |is provided to obtain the necessary torque. With} of this deck is occupied by the officers’ quarters. 





The second motion shaft is fitted with a coil clutch | either of these drives the various speeds are approx- 
for holding the load in any desired position as well as | imately 10 per cent. lower than those given above for 
with a band brake for checking motion. The first is| the steam drive. 
operated by a lever, the second by a pedal. Another | 


brake for use when hoisting is also pedal-operated | THE MOTOR LINER “ NEPTUNIA.”’ 


and, being fitted on the second motion shaft, gives 

ample power to the driver without excessive pressure| SHIPBUILDING in Italy has made remarkable strides 
having to be used. There are also band brakes on/| since the war, and no country has shown greater courage 
the slewing gear and on the centre pin. The former | in developing new designs and methods of construction. 
is used for checking the motion and is operated by a; The most striking progress has been made in oil-engined 
button pedal; the latter locks the superstructure to| passenger vessels, and the Victoria, built by the Cantiere 
the under carriage and is operated by a handwheel. | Reuniti dell’ Adriatico, Trieste, in 1931, was the fastest 
Reversing the slewing motion is effected by a lever | vessel in her class built during that year. Two other fast 
acting on the clutch as shown in Fig. 2, and that of | vessels, the Neptunia and Oceania, have been ordered by 
the derricking and travelling motions by a lever which the Cosulich Line from the same yard, and the first of 
makes the actual reverse, and two other levers for | these was launched in December last, while the second 
engaging the particular motion desired. The latter} will probably be launched this month. Both vessels 
levers are situated near the gear box, as shown in Fig. | have been particularly designed for the South American 
». The others are grouped together in the driving! services and present many interesting features. 








The promenade deck contains the public rooms for the 
first class, as shown in Fig. 3. The smoking saloon, 
with playroom and bar annexed, is surrounded by a 
large verandah, and aft of this saloon is the lounge and 
| the dining saloon, with accommodation for 175 passen- 
| gers. Aft of this again is the swimming pool. The 
public rooms for the third-class ngers are on 
“A” deck, shown in Fig. 4, and it will be noticed 
that there are two dining rooms; a central saloon to 
accommodate about 280 persons, and a second saloon 
aft to accommodate about 550 persons. There is a 
ladies’ room forward on this deck, and a promenade 
on each side of the public rooms running the whole 
length of the deck. The bulk of the cabins are on the 
three following decks, ““B’”’ deck being practically 
| entirely devoted to first-class cabins, with the exception 
of quarters for the crew, and “‘C” deck to third-class 
cabins and further crews quarters. The remaining 





' third-class cabins are on “D” deck, together with 
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accommodation for 312 emigrants, and there is further 
accommodation for 436 emigrants on “E” deck. 
Below this deck, the space is employed as follows. 
The poop peak serves as a ballast or drinking water 
tank, next comes a cargo hold, followed by a refrigerator 
hold, the main and auxiliary engine rooms, the fuel 


storage tanks, three further holds, and the fore peak. | 


The hospital is located on “ C” deck, and fifty of the 
cabins on this deck can be converted into first-class 
cabins if required. The furnishing and decoration of 
the cabins and public rooms has been carried out by 
the Cantiere Monfaleone in conjunction with the 
Studo Stuart, of Trieste, and represent a high standard 
of comfort. 

As stated, the propelling machinery consists of four 
Sulzer engines totalling 18,000 brake horse-power, and 
is practically identical in general design with that 
of the Victoria. The engines were constructed by the 
shipbuilders at their Trieste works, and are of the single- 
acting type operating on the two-stroke cycle. The 
two central engines, each have eight cylinders, the 
cylinder bore being 680 mm. (26} in.), and the piston 
stroke 1,200 mm. (47 in.). Each engine develops 4,250 
h.p. at 130 r.p.m,. The two outer engines each have 
9 cylinders, the cylinder bore, piston stroke, and speed 
being the same as that of the centre engines. Each 
9-cylinder engine develops 4,750 h.p. The Diesel- 
electric auxiliaries include four sets of Fiat engines, 
coupled to 650 kw. generators, built by the Officine 
Elettromeccaniche of the Cantiere Monfaleone. The 
engines have a cylinder bore of 500 mm. (19} in.), and 
a similar stroke, and develop 980 h.p. The steering 
gear is electrically operated, and Sperry gyroscopic 
pilot control is installed, together with a Sperry gyros- 


TENDER. 
| ‘Trade, 
of the 
im Liven. 


undermentioned tender, the closing date of whicl 
Further details may be obtained on applicatior 


to the Department, the reference number appended being 


quoted in all communications. 
Bridgework. 
| in connection with the replacement of the existing foot 


We have received from the Department of Overseas 
35, Old Queen-street, London, 8.W.1, particulars 


The supply of some 30 tons of steelwork 


NOTES FROM SOUTH YORKSHIRE 
SHEFFIELD, Wednesday. 

Iron and Steel_—Economic movements, national and 

1| international in character. are giving rise to a 

| 


| 


feeling 
locally that more active conditions may be expected in 
the early future. Although a large amount of product 
capacity, both in finished steels and steel products, is 
still either wholly idle or only partly employed, there are 
faint signs of reawakening confidence Large-scale orders 


ive 


| bridge at Springs Station. Also 5 tons of steelwork for | for bulk steel are still notably absent, but in the aggre- 
the Mafeking-Bulawayo section. Secretary to the | gate the tonnage of smaller contracts is in the ascendant. 
Tender Board, South African Railway Headquarter | Open-hearth furnaces are at least operating as actively 
Offices, Johannesburg ; September 12. (Ref. No.|as in recent months, while in the most favourabk 
G 11,770.) instances output has reached a somewhat higher lev: 


CONTRACT. 


shire, have received an order from Messrs. Llanelly and 
District Electrie Supply Company, Limited, per Messrs 
Balfour, Beatty and Company, Limited, for 14 Leyland- 
G.E.C., four-wheel, double-deck, trackless-trolley omni 
buses The chassis and bodies will be built by Messrs. 
Leyland Motors, Limited, and the whole of the electric 
equipment will be manufactured by Messrs. The General 
Electric Company, Limited, Magnet House, Kingsway, 
London, w.c.2. 


BOOKS RECEIVED. 


Gesellschaft. E.V., 
Wilhelm Knapp 


Jahrbuch der Brennkrafttechniachen 
1932, No. 12. Halle (Saale): 
[Price 10 marks.] 

Eigenspannung Gefiige und Festigkeit Warmgeschlagener 
Nieten. By Dr.-Inc. Kart We 


LINGER. Berlin : 
Wilhelm Ernst and Sohn. [Price 7:20 marks.] 








copic compass. Thermotank ventilation is provided | 
throughout the ship. The Lux-Ruch system of fire | 
control is fitted, and the lifeboats are of the Fleming 
type carried on Columbus davits. There is accommo 
dation in the boats for 1,826 persons, the full ship’s | 


complement being 1,785. The crew consists of 34 | 
officers, 47 petty officers, and 172 men. Twenty | 
cranes are provided for handling the cargo. The | 


fuel carrying capacity is 2,600 tons, the drinking water | 
capacity 2,100 tons, and the lubricating oil capacity 
) tons. The total cargo carrying capacity is 
#840 cub. m. Electric welding has been extensively 
employed in the construction both of the hull and 
interior structure. 


PERSONAL. 


Messrs. Harper AND Moores Frerrick Company, 
IMITED, Stourbridge, has been formed to acquire and 
carry on the old-established firebrick business of Measrs. 
Harper and Moores, Limited. The colliery undertaking 
belonging to the latter concern has been disposed of ; 
the the late managing director, Mr. V. R. 
Westcott, have, however, been retained. The capacity 
of the company for efficient production and its technical 
equipment have been improved. 


' 


services of 


Generation oF Exectriciry tx Great Brirar. 
During the first seven months of 1932, the total amount 
of electricity generated by authorised undertakers was 
6,895,000,000 units, as compared with 6,424,000,000 
wnite during the corresponding period of 1931, represent 
ing an increase of 7-3 per cent. 





Tae Ixstirurion or Crvm Enoarneers or [RELAND. 
The Laurence J. Kettle Premium, derived from funds 
presented to the Institution of Civil Engineers of Ireland 
by Mr. Laurence J 


Kettle, a member of the Institution, | 
will be awarded annually by the Council. The Premium 
will consist of a monetary prize and the Laurence J. | 
Kettle Medal, and will be offered for a paper or thesis on 
a subject selected by the President, to be announced at 
the annual general meeting. For the session 1932-33, 
the subject is “‘ The Design of Concrete Arches, Plain and 
Reinforced,’ and the prize will have a value of 15 
guineas. Candidates must be either associate members 
or students of the Institution, and must not be more than 
30 years of age on the first day of January in the year in 


which the Premium is to be awarded. Further par 
ticulars may be obtained from the registrar of the 
Institution, 35, Dawson-street, Dublin. 

Tae Late Mr. R. Kenpat.—We regret to have to 


record the death of Mr. Ramsey Kendal, which took place | 
at his home in Wimbledon, on ¢ ugust 20, at the age of 
78. Mr. Kendal was connected with the Locomotive 
Department of the North Easterr, Railway Company for | 
many years. In the early seventies of last century he 
served an apprenticeship of five years at the Gateshead 
Works of the North Eastern Railway, subsequently 
entering the drawing oflice for a period of 20 months. 
\iterwards he spent a year under the late Mr. John 
Taylor, of Earsdon, Newcastle-upon-Tyne, during which 
received training in mining engineering. At the 
close of 1879 he was offered, and accepted, the position of 
boiler inspector in the Locomotive Department of the 
North Eastern Railway Company at Gateshead 
years later he was appointed manager of the locomotive 
works of the Railway Company at Darlington, a position | 
© continued to oceupy for many years. Mr. Kendal | 
Institution of Mechanical 


Some 


was elected a member of the 
Engineers as long ago as 1881. 





The Teating of High-Speed Internal-Combustion Engines. 


By Artuur W. Jupae. Second edition, revised and 
enlarged London Chapman and Hall, Limited. 
Price 258. net 

Die Methode der Festpunkte. By O. BaAuMANN and F. 


Hatister. Second edition. Berlin : 
[Price 69 marks. ] 
Reinforced Concrete 


Reynoups. London: 


Julius Springer. 


Designers’ 


Handbook. By Cuas. E. 
Concrete Publications, Limited. 


[Price 15s. net.] 
The Strength of Materials. By Joun Case. Second 
edition. London: Edward Arnold and Company. 


| Price 308. net. 


British Rainfall, 1931. London: His Majesty's Station- 
ery Office. [Price 15s. net.] 

Department of Overseas Trade Economic Conditions in 
Yugoslavia, May, 1932. Report By H. N. Sturrock. 
London : H.M. Stationery Office. [Price ls. net.] 

The Universe of Science. By H. Levy. London: 
Watts and Company. [Price 7s. 6d. net.) 

Outline Notes on Telephone Transmission Theory. By 
W. T. Patmer. London The Electrical Review. | 
[ Price 5s. net 


MECHANICAL LocomoTIvVE CoALInG PLANT at ToTon. 


A new plant for the mechanical coaling of locomotives, | 


which is claimed to be one of the largest of its kind 
in the country, has recently been installed by the London 
Midland and Scottish Railway Company at Toton, near 
Nottingham, an important locomotive depot dealing 
principally with the coal traffic from the Nottinghamshire 
and Derbyshire coalfields to London. The bunker of 
the plant is upwards of 70 ft. high and is 35 ft. square, 
and the plant 'is capable of dealing with 3,000 tons of 
coal a week. The bunker is fed by coal wagons of up to 


| 20 tons capacity which are raised and tipped by a hoist, 


as is customary in plants of this type. 


Tue Instrrutron or Gas EnGtverers.—tThe results of 
the 1932 examinations in gas engineering and gas supply 
of the Institution of Gas Engineers have recently been 
published. The number of candidates examined has 
increased by 35 per cent., there having been 416 exam- 
inees in 1932 against 310 in 1931. An increasing num- 
ber of students is entering the gas industry from 
the universities and public schools, and qualifying as 
chartered gas engineers, with a view to occupying 
technical positions on the manufacturing and distributing 
sides of the industry, the gas outputs of which, it is 
stated, have been increased by 45 per cent. since the 
war. Charles Hunt Memorial Medals have been awarded 
to Messrs. J. H. Dyde and Lionel Poulter, the first on the 
results of the Diploma examination in gas engineering, 
and the second on those of the Diploma examination in 
gas supply 


“ ELecrricrry ANO THE Farm.’’—The British Elec- 
trical Development Association, 15, Savoy-street, 
London, W.C.2, have issued a well-illustrated booklet 


describing the uses to which electricity can be put on 
general, poultry, and dairy farms. It has been the 
practice recently to demonstrate these applications at 
the various agricultural shows throughout the country, 


and the booklet should prove useful to those whose 
interest has thus been aroused and who wish to con- 
solidate their knowledge. The information given is 


thoroughly practical and includes the actual cost of 
using electricity for pumping, grinding, chaff-cutting, 
threshing, sawing, shearing, milking, and various other 
purposes. The questions of lighting and of electricity 
as a labour-saver are also discussed. Copies of this 
samphiet, together with a Paper on “ How Electricity 
lelps the Farmer,"’ which was read by Mr. F. E. Rowland 
before the Farmers’ Electrical Conference at the Royal 
Agricultural Show, Southampton, will forwarded 
free on application to the Association. 


be 





Messrs. LeyLanp Motors, Limrrep, Leyland, Lanca- 


Little benefit, however, has so far been felt in the inte: 
| mediate departments. Business at rolling mills 
strikingly patchy, gross orders being insufficient 
enable the big engineering firms to plan for more than 
a week ahead. The heavy forges would be similarly 
placed but for the gratifying development of business 
in hollow-forged drums for the chemical, oil, and other 
industries. The heavy foundries are suffering from thx 
curtailed requirements ot the general engineering trade~ 
In raw and semi-finished materials, price movements : 
still highly in favour of consumers. There is a slight 
indication of betterment in iron and steel scrap, wher 
deliveries had been under suspension for some weeks 
| Special qualities of scrap are now in better demand. 
Steelmaking hematites have, on the average, declined a 
shilling per ton as compared with a month ago, while 
soft basic steel billets are 10s. per ton easier. Quotations, 
as revised this week, are as follows :—Hard basic steel 
billets, 7/. 17s. 6d. per ton; soft basic steel billets, 
5l. 17s. 6d.; West Coast hematites, 85s.; East 
hematites, 83s. 6d.; Lincolnshire and Derbyshire No. 3 
foundry iron, each 63s. 6d.; Lincolnshire and Derbyshire 
forge iron, each 59s. 6d.; bars, 101.; and sheets, 11/. 
Movement in ship steel is still disappointing, but there is 
prospect of betterment in railway steel, owing to the 
closing of the L.M.S. plant at Crewe. More business in 
| which Sheffield expects to participate is anticipated on 
this account for wheels, axles, tyres, and springs. Sales 
of mining and textile steels are distinctly easy, but makers 
of automobile parts and fittings report a steady turnover 
| There is no improvement in agricultural steel or products 
| therefrom. Further business has been received from 
| Russia in high-speed steel, while substantial outputs ar: 
| recorded in cold-rolled strip, best quality wire, and stain 
less steel. 
| South Yorkshire Coal Trade.—A rather more hopeful 
| tone prevails in the local coal trade. The placing of 
| winter stocking orders in the house coal] section has 
| produced an expanded demand for best qualities, which 
are expected to advance 2s. per ton at the beginning ot 
September. Whether this advance will be general remains 
to be proved. A steady business is proceeding in indus- 
trial fuel. Stocks both at collieries and railway sidings 
| having been reduced, a firmer tone prevails in best 
steam hards, though inferior qualities are still on the 
easy side. Supplies of smalls are much im excess of 
requirements, mainly owing to the dislocation in the 
cotton trade. District ironworks are taking enlarged 
supplies of blast-furnace coke, while fair business is 
being done in gas cokes. Quotations are: Best branch 
hand picked, 25s. to 26s.; Derbyshire best house coal, 
208. to 21s. ; screened house, 15s. to 16s. ; screened nuts, 





j 
| 
| Coast 


| 
| 
| 
| 
| 


| 13s. 6d. to 15s. 6d.; Yorkshire hards, 16s. to 18s. ; 
| Derbyshire hards, 16s. to 18s.; rough slacks, 8». 6d. to 
9s. 6d.; nutty slacks, 7s. to 8s. 6d.; and smalls, 4s. 6d. 
to 5s. 6d. 


British STANDARD SPECIFICATION FOR PORTLAND 
Buiast-FuRNACE CEMENT.—The British Standards Insti- 
tution has issued a specification, designated No. 146—- 
1932, for Portland blast-furnace cement. This takes 
the place of an earlier edition, which appeared in 1926, 
and is required owing to the revision of the specifi- 
cation for Portland cement. The changes introduced, 
which bring the physical tests in the two specifi- 
| cations into exact agreement, include a clause which no 
longer makes the neat cement test obligatory. The 
twenty-eight day mortar test has also been replaced by a 
three-day test, so that the periods for the tensile tests on 
cement and sand are three and seven days, respectively. 
The quantity of water required for preparing the neat 
cement paste or cement and sand mortar is now to be 
| determined by a modification of the Vincent plunger 
method. The appropriate British Standard wire cloths 
for test sieves are substituted for those previously specified. 
Copies of the specification can be obtained on application 
to the Publication Department of the Institution, 28, 

Victoria-street, London, 8.W.1, price 2s. 2d., post free 





Try Propuction Sratistics.—It is stated in a publica 
tion recently issued by the United States Bureau ot 
Mines, that 6,582,000 tons of tin were produced in the 
world during the 130-year period, 1801-1930. Fifty 
seven per cent of this was produced from 1901 to 1930, 
the output of the last 25 years (1906 to 1930) being 
approximately equal to that of the previous 105 years. 
Asia has been the outstanding source of the world’s 
supplies of tin, having contributed 67-7 per cent. of 
|the total output since 1800. South America ranked 
second with 11-9 per cent., Europe third with 11-6 per 
cent., Australasia fourth with 6-1 per cent.. and Africa 
fifth with 2-6 per cent. North America, the principal 
consumer of the metal, produced virtually none he 
Federated Malay States constitute the principal tin- 
producing area of the world, having been responsible 
for 37-2 per cent. of the world output since 1800. The 
Netherlands East Indies occupy second place with 18°% 
per cent., Bolivia comes third with 11-9 per cent., and 

the United Kingdom fourth with 11-2 per cent 


| 
| 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel Trade.—Conditions in the Scottish steel 
trade show no change since last report, and indeed, little 
variation is expected in the state of the industry until 
general trade takes a forward step. 
are few buyers in the market, and those who are placing 
any business at all are mostly confining their orders to 
actual requirements, which in most instances are for 
small tonnages. An item of interest this week is that 
Messrs. Colvilles, Limited, have decided to close 
Clydebridge Steel Works at Cambuslang and that Messrs. 
Steel Company of Scotland, Limited, have partially 
re-opened their Hallside Steel Works at Newton, which 
had been closed down for a long period. It is anti- 
cipated, in the case of the latter, that nearly five hundred 
men will be employed, while the suspension of operations 
at Clydebridge Works will mean loss of employment to 
about two hundred men. The black-steel sheet makers 
are still doing a fair amount of work and order books 
represent quite a respectable tonnage, which, although 
not actually approaching possible output means a very 
satisfactory state of employment at the present time. 
Galvanised sheets are slow, but keep moving. The 
following are the current market quotations :—Boiler 
plates, 9/. per ton ; ship plates, 8/. 15s. per ton ; sections, 
8l. 7s. 6d. per ton; black-steel sheets, } in., 7/. 15s. per 
ton; and galvanised corrugated sheets (No. 24 gauge), 
11. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—There is still much disappoint- 
ment in the malleable-iron trade of the West of Scotland 
that there is no sign of any improvement and that orders 
are of a hand-to-mouth description. Buyers are very 
nervous of the future and show no inclination to place 
forward business, while inquiries at the moment are 
of little importance. The re-rollers of steel bars are 
also very quiet and it is only with difficulty that they 
can procure sufficient work to keep plant running. 
Prices are unchanged and are as follow :—‘* Crown ” 
bars, 9/. 15s. per ton for home delivery, and 9. 5s. per 
ton for export; and re-rolled steel bars, 61. 10s. per ton 
for home delivery and 61. 7s. 6d. per ton for export. 

Scottish Pig-Iron Trade.—Dull and uninteresting is the 
prevailing tone in the Scottish pig-iron trade and the 
demand is so poor that the stocks on hand are fully equal 
to all calls. Local consumers are buying very sparingly 
and shipping orders are of little consequence at present. 
The possibility of any revival in the near future seems 
rather unlikely unless general trade improves very 
suddenly. The following are the current market quota- 
tions :—Hematite, 68s. 6d. per ton, delivered at the 
steel works; foundry iron, No. 1, 72s. per ton, and 
No. 3, 69s. 6d. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The total shipment of 
Scottish pig iron from Glasgow Harbour for the week 
ending last Saturday, August 20, was only 316 tons. 
Of that total 5 tons went overseas and 311 tons coast- 
wise. The above tonnage, while poor, exceeded the 
shipments for the corresponding week of last year, 
which only amounted to 13 tons. 

Orders for Motor Yachts—Some improvement in 
the inquiry for small craft has been in evidence lately 
and the first fruits are reported by Messrs. James A. 
Silver, Limited, Roseneath, who have secured orders 
for three vessels. These contracts comprise a 43-ft. sea- 
going motor cruiser; a 42-ft. high-speed motor cruiser ; 
and a 28-ft. motor cruiser. 


British STANDARD SPECIFICATION FOR XYLOLES.— 
One of the functions of the Chemical Section which has 
been formed in the re-organised British Standards 
Institution, has been to take over standard specifica- 
tions which had been previously prepared by various 
sections of the chemical industry, and having considered 
them fully, from the points of view of users and manu- 
facturers, to issue them as British Standard specifica- 
tions. Under this scheme, the standard series of speci- 
fications prepared by the National Benzole Association 
are being reviewed by a representative committee of the 
Institution. The first specification of the series is that 
designated No. 458-1932; this lays down the composi- 
tion and properties of xylole, a constituent hydrocarbon 
of coal naphtha which forms an important proportion of 
so-called solvent naphtha. Copies of the specification 
may be obtained from the Publications Department of 
the British Standards Institution, 28, Victoria-Street, 
London, 8.W.1, price 2s. 2d. post free. 

Imports OF Unttep Kincpom Coat INTO MonTREAL.— 
Messrs. The Scotch Anthracite Coal Company, Limited, 
have arranged for the erection, at the new coal dock at 
Montreal, of a rope trolley bridge for the unloading and 
trans-shipping of coal from ocean-going ships. Similar 
bridges are already in service at the port, at which imports 
of United Kingdom coal are expanding steadily. The 
new bridge, which is being constructed by Messrs. 
Canadian Mead-Morrison Company, is expected shortly 
to be in operation. When completed, it will be utilised 
for conveying coal cargoes direct from ocean freighters to 
storage dumps on the shore, to railway wagons, to lorries 
for local delivery, or to lake steamers moored alongside. 
From the opening of navigation up till July 12, imports 
of anthracite from Great Britain, mainly from Wales and 
Scotland, totalled 347,427 tons, compared with 290,280 
tons during the corresponding period of 1931. Bitumin- 
ous coal from the United Kingdom, brought to Montreal 
during the same period, amounted to 65,642 tons, as 
compared with only 888 tons last year. The total 
receipts of imported coal from overseas and from the 
United States, up till July 12 last, were 431,466 tons, and 
of this, as will be seen, the United Kingdom supplied 


At present there | 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Coal Trade.-Further handicaps to the Welsh 
| coal trade are threatened by proposals which are under 
| negotiation between Belgium and Germany in regard 
| to the importation of coal into Belgium. The Belgians 
| want to reduce further the import quota and Germany, 
in return, want the Belgians to take an equivalent 
value in other products, and also to cut down supplies 
of British coal on the grounds that they do not wish to 
| lose their coal trade to competitors. The British coal 
| trade with Belgium has already been enormously reduced, 
only 1,179,321 tons being imported last year compared 
with 2,031,077 tons in 1913, South Wales arrivals having 
fallen from 483,150 tons to 134,903 tons. It is now 
ay that British imports should be further reduced 
rom 93,250 tons to 46,625 tons a month, or to some- 
thing less than 600,000 tons a year. Meanwhile, Belgian 
iron and steel goods are still coming into the United 
Kingdom, especially South Wales, in large quantities, 
and there is a growing feeling that retaliatory methods 
must be taken if Belgian iron and steel is to be kept out, 
and Welsh iron and steel works brought back into 
employment. In the meantime, the Welsh steam-coal 
trade continues to move along very quietly, the demand 
being insufficient to absorb available supplies, in spite 
of the loss in output caused by the closing down of many 
pits, and intermittent working of those in commission. 
Dry coals and anthracites, particularly the latter, 
however, are in seasonal demand, and move off freely 
at prices in excess of the schedule minima, dry nuts 
realising 4s. and 5s. per ton above the schedule and some 
best dry large 3d. to 9d. over the minima. 


Iron and Steel——Imports of iron and steel into South 
Wales amounted to 8,581 tons in the past week, compared 
with 8,499 tons in the preceding six days. Practically 
the whole of last week’s supplies came from Belgium, with 
a total of 8,580 tons against 6,917 tons, while 1 ton was 
received from Holland compared with 220 tons. Pig- 
iron amounting to 51 tons was also received from Norway, 
representing the first importation since the end of July. 
Exports of iron and steel were reduced from 13,263 tons 
to 8,103 tons, though shipments of miscellaneous goods 
were raised from 1,256 tons to 2,559 tons, and of gal- 
vanised sheets from 857 tons to 1,760 tons. On the 
other hand, clearances of tin-plates and terne-plates were 
lowered from 10,043 tons to 3,415 tons, and of black- 
plates and sheets from 1,108 tons to 369 tons. 


Penarth Docks.—It has been decided to postpone 
consideration to close the Penarth Dock until July 31 
of next year. The directors of the Great Western 
Railway Company, the owners of the docks, have 
communicated this decision to the Penarth Urban 
District Council, and it is understood that the G.W.R. 
Board were largely influenced in their action by the 
Earl of Plymouth having voluntarily offered to forego 
the royalties and dues payable to his estate for a year. 
The proposal to close the dock was due to the slackness 
of trade, and the necessity of effecting economies. As 
about £14,000 a year was being lost at Penarth, it was 
felt that the necessary economy could only be effected 
by closing the whole of the dock and using the facilities 
which would have been put out of service at the other 
South Wales docks of the company. 
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NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

Tariffs and Industry.—Although the tariffs intro- 
duced in June, have not brought any spectacular revival 
in the North-Western heavy industries—nor was it 
expected that they would—several branches report 
improved business which is attributable to the pro- 
tection afforded to home manufacturers. A case in 
point is that of Messrs. John Holroyd and Company, 
Limited, machine-tool manufacturers, of Milnrow, near 
Rochdale, who state that the 20 per cent. import duty 
on foreign machinery, has enabled them to increase their 
production by at least 10 per cent. since June 1. One 
of the most important orders secured is for 16 machines. 
But for the duty, these machines would undoubtedly 
have been bought from Continental makers. The glass 
trade tariff has also brought the firm increased orders 
for machinery from manufacturers in that industry, 
and at present the management is in touch with American 
and Continental companies with a view to making their 
standard machines in this country. The duties have 
also enabled Messrs. John Summers and Sons, Limited, 
to re-kindle four furnaces at their Hawarden Bridge 
steelworks which have been idle for several months. It 
is hoped by the management that the recent improvement 
in demand will enable them to re-start further plant in 
the comparatively near future. 


Recent Orders.—Messrs. The Sentinel Waggon Works, 
Limited, Shrewsbury, have received an order from the 
Johannesburg Municipal Council, for three double- 
geared rigid six-wheel three-way tipping steam wagons, 
and Messrs. Crossley Motors, Limited, Gorton, Manchester, 
have on hand extensive contracts for home and overseas 
local authorities, as well as for the Government. Messrs. 
The Norwest Construction Company, Limited, of Liver- 
pool, have completed a 17,000/. sea-bathing pool, at 
Grange-over-Sands : and the eg Docks and Harbour 
Board have placed orders with Messrs. Thomas James 
and Company, of Liverpool, for rolled steel joists, and 
with Messrs. Francis Morton and Company, Limited, of 
Garston, for structural steelwork. There has been a 
material quickening in the demand from the Dominions 
for railroad materials in the Barrow and Workington 
areas in the last few weeks, and the South African Rail- 





413,069 tons, or nearly 96 per cent. The figure for the 
corresponding period of last year was 86 per cent. 





wavs and Harbour Board have increased their' order, 


laced a week or two ago with the Workington estab- 
ishment of Messrs. United Steel Companies, Limited, 
from 100,000 steel sleepers, to 150,000. 

Works Activities.—The North Central Wagon Company, 
Limited, of Rotherham, who recently took over the 
Yorkshire Wagon Company, Limited, and the Lincoln 
Wagon and Engine Com y, Limited, are negotiating 
for the acquisition of the Lancashire Waggon Company, 
Limited, of Bury, an undertaking founded in 1857. 
Following their decision to close down their Crewe steel- 
works, the London Midland and Scottish Railway 
Company announce that they are not to re-open the 
steelworks at their Horwich (Bolton) locomotive works. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Restricted make of Cleve 
land pig-iron is in excess of current requirements, and 
stocks are assuming inconvenient dimensions. Makers’ 
own consuming works absorb a large proportion of the 
limited output, and sales are practically confined to small 
parcels for home use, demand from overseas being 
negligible. Makers have little opportunity of dealing 
in Cleveland pig as ironmasters reserve to themselves the 
right to cover direct the needs of principal home con 
sumers. Producers are still offering iron at specially low 
rates to firms in Scotland in their endeavour to compete 
successfully with sellers of Indian iron, who continue to 
supply cheap parcels to consumers beyond the Tweed. 
Home customers are becoming more and more dis- 
inclined to pay makers’ fixed rates, which are: No. | 
Cleveland, 61s.; No. 3 g.m.b., 58s. 6d.; No. 4 foundry, 
57s. 6d.; and No. 4 forge, 578. 


Hematite-—Though the small make of hematite pig 
iron is not fully taken up, and stocks are heavy, produc- 
tion is to be increased by the rekindling of two blast 
furnaces at the Linthorpe Ironworks, which have been 
closed for a lengthy period. Prices of hematite are not 
definitely fixed and are weak. Ordinary East Coast 
brands are on sale at 60s.,and merchants are papens to 
shade that figure, which is comparatively a very low one, 
as it is only 1s. 6d. above the fixed rate for No. 3 Cleve- 
land, whereas the pre-war normal difference in price 
was in the neighbourhood of 8s. 


Foreign Ore.—Dealers in foreign ore report business 
stagnant. Nominally best rubio is 14s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.—Sales of Durham blast-furnace 
coke are few and small, local consumers being inde- 
pendent of the market, as they still have on hand con- 
siderable supplies of their own makes. Good average 
qualities are put at 14s. 6d., delivered here. 


Manufactured Iron and Steel.—There is very little 
new business in the various branches of semi-finished 
and finished iron and steel. In nearly all departments 
order books are bare, and the next movement in quota- 
tions is expected to be downward. Principal market 
rates stand :—Common iron bars, 9/. 158.; best bars, 
107. 5s.; double best bars, 101. 158.; treble best bars, 
11l. 58.; packing (parallel), 82. ; packing (tapered), 10/. ; 
steel billets (soft), 5. 7s. 6d.; steel billets (medium), 
61. 12s. 6d.; steel billets (hard), 71. 2s. 6d.; iron and 
steel rivets, 111. 58.; steel ship plates, 81. l5s.; steel 
angles, 8/. 7s. 6d.; steel joists, 81. 15s.; heavy sections 
of steel rails, 82. 10s. for parcels of 500 tons and over, 
and 91. for smaller lots; fish plates, 12/. 10s.; black 
sheets (No. 24 gauge), 7/. 15s. to 8l.; and galvanised 
corrugated sheets (No. 24 gauge), 91. 5s. 

Scrap.—Scrap is plentiful. Borings are 6d. ; 
turnings, 30s.; light cast-iron, 3ls.; heavy cast-iron, 
35s.; machinery metal, 36s.; and heavy steel, 35s. 


22e. 


Rapium REFINERY IN OnTARIO.—According to informa- 
tion received from Canada, Messrs. Eldorado Gold Mines, 
Limited, one of the companies now exploiting the 
important pitchblende-silver deposits in the neighbour- 
hood of Great Bear Lake, North-West Territories, have 
acquired a factory at Port Hope, Ontario, in which a 
radium refinery will be established. Equipment 
now being collected for the installation of what is claimed 
to be the first commercial-scale radium-extraction plant 
in the Dominion. The factory is situated close to the 
harbour and comprises a two-storeyed steel and brick 
building equipped with bins suitable for the storage of 
ore and chemicals. Pitchblende ore from Great Bear 
Lake will be brought up the Mackenzie River to the rail- 
head at Waterways, Alberta, whence it will be conveyed 
by railway to Port Hope. Chemicals will be obtained 
mainly from Sandwich, Ontario, either by lake or by rail. 
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British COMMERCE WITH THE NEAR East.—The 25th 
edition of a brochure entitled Who's The Agent? has 
recently been published by Mr. A. Brookes, Editor of the 
Near East T'rader, 10, Rue de la Poste, Alexandria, Egypt. 
The book constitutes a register of the principal overseas 
firms represented in Egypt, the Sudan, Palestine and 
Syria, together with the names and addresses of their 
agents. The object of the work is to assist buyers in 
Egypt, and the countries named, to get into direct touch 
with the agents for overseas manufacturers, thus facilitat- 
ing the development of commerce The names of the 
principals are arranged in alphabetical order and brief 
details of their products are given Then follows the 
name of their agents in the Near East. The address, 


post-office box numbers, and telephone numbers of the 
agents are given in a separate section of the work. 
The price of the brochure, in Egypt, is P.T. 10; in other 





countries it is 2s. 6d. 
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THE CONTROL OF ROAD 
TRANSPORT. 


THE most interesting point in the Report of the 
Conference on Rail and Road Transport,* to which 
brief reference was made in last week’s issue of 
ENGINEERING, is that the proposal very largely to 
increase the taxation on heavy motor vehicles 
received the unanimous support of the representa- 
tives of that industry. We must therefore infer 
either that they sold the pass (and this accusation 
is now being made both categorically and by 
implication) or that they were, as we prefer to 
believe, convinced by the evidence before them 
that a case for higher contributions was fully 
made out. It will be recalled that in the final 
report of the Royal Commission on Transport, 
which was issued in January, 1931, the same sugges- 
tion was made, though for a different reason. In the 
view of that body increased taxation would help to 
drive back to the railways, traffic of a class with 





which they might naturally be expected to be the 
best fitted to deal, while the object of the Conference 
is stated to be to ensure that heavy motor traffic 
should pay its proper share of the cost of the roads. 
The distinction savours more than a little of 
the academic, since for whatever reason increased 
taxation is imposed it will make road transport 
more expensive and to that extent may partially 
relieve the railway companies of a form of 
competition, which they consider unfair. We 
say partially because it is doubtful whether the 
extra charges, high though they are, will induce 
either producers or consumers to forgo the con- 
venience and speed which, for journeys up to 


rt of the Conference on Rail and Road Transport. 
(Price 1s. 3d. net.) 





* Repo 
Sinded? H.M. Stationery Office. 


a certain distance, are the prerogative of the motor 
vehicle. On the other hand, the new taxes will be 
a heavy burden on certain industries, notably on 
agriculture, and may, in order to get the maximum 
use out of the vehicles employed, lead to an actual 
deflection from the railways of certain traffic which 
they now carry. Another effect may be that 
lighter vehicles will become more popular and that 
there will be a tendency to overload them, though 
attempts to prevent this could be made by regula- 
tion and inspection. 

For these consequences, if they result, the Con- 
ference cannot be blamed. They were asked to 
perform a definite task : To establish a fair basis of 
competition and division of function between rail 
and road transport of goods; and they have per- 
formed their task to the best of their ability. If 
as the result of their recommendations the balance 
arm takes longer than was expected to assume a 
new position of equilibrium and that position is 
different from what a cursory examination would 
have led the observer to expect, the fault must lie 
in trying to adjust a difficult position by unsuitable 
means. To consider this fully would, however, 


= open up the whole question of the part that can 
94= | be played by such bodies in solving fundamental 
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254| highway costs, which was made with a view to 


255| determining whether motor transport was paying 


its fair share of the cost of the roads it uses as 
its permanent way. There are at present 176,791 
miles of road in Great Britain, of which 42,995 miles 
are classified and 133,796 miles are unclassified. 
The net annual expenditure on these highways is 
60,000,000/., a figure which it is interesting to note 
compares with the 64,000,000/. paid annually by the 
railways for maintaining 20,400 miles of track. This 
60,000,000/. is about equal to the aggregate yield 
of the petrol and the licence duties on all classes 
of motor vehicle and the problem the Conference 
set itself was to determine whether an appro- 
priate contribution to this total was being made 
by the owners of commercial motor vehicles. In 
solving this question the only fair principle, in its 
view, was to distribute the annual cost of the roads 
according to the use enjoyed and to the wear and tear 
caused by the different categories of users. Before 
this could be done, however, an allowance had to 
be made for the ‘‘ community use” of the roads 
by other classes of traffic and, strictly speaking, 
a sum in respect of the capital cost of construction, 
both in the pre-motor and the motor years, had to 
be added to the annual expenditure on maintenance. 
Both these factors are obviously incapable of exact 
calculation, but after a long discussion the Con- 
ference, with, we presume, something of that 
delighted awe which the schoolboy feels when he 
solves his first quadratic equation, was able to 
agree that the two cancelled out and could, there- 
fore, as the mathematicians say, be neglected. The 
natural corollary is, that the total contribution 
payable by all classes of mechanically-propelled 
vehicles should equal the current expenditure on 
the roads, a result which will fall like balm on 
the harassed ratepayer. It should be noted, 
however, that the sum, which, it is estimated, will 
be required for maintenance, may well be higher 
than that actually necessary, owing, both to the 
economy policy and the increasing use of pneumatic 
tyres. 

As already stated, this sum has been assessed at 
60,000,0001. and three methods of allocating it 
among the different classes of mechanically-propelled 
vehicles were considered. In the first of these a 
factor obtained by multiplying the tonnage of the 
vehicle by its normal] speed was used to determine 
the duty. This method was, however, rejected as 
being too speculative and arbitrary. Further, it 
would be inequitable, unless it was based on a certain 
rate of petrol duty. The second consisted in obtain- 
ing 80 per cent. of the total contribution from a 
tax of a ls. per gallon on petrol and adjusting the 





licence duties so that they yielded the other 20 per 








248 
cent. This was rejected on the grounds that the 
amount paid in a petrol duty is no true gauge of the 
damage different classes of vehicle cause in wear 
and tear, since loads varying in weight by as much as 
three to one can be transported for the same fuel 
consumption. The third consisted in determining 
the laden tonnage of vehicles of the same class 
and multiplying it by the estimated mileage covered. 
This was so far successful that agreed values for 


these factors were worked out, thus enabling the | 


60,000,0001. to be distributed on a strict ton-mileage 
This cannot, however, be applied 
directly, since such factors as speed, difference in 
range and character, road use and wear and tear 
must in equity taken into consideration. In 
the end, therefore, both ton-mileage and petrol 
consumption were taken bases of allocation, 
and it was agreed that 23,500,0001. was the correct 


basis. basis 


be 


as 


proportion of the 60,000,000/. which should be | 
paid by commercial vehicle owners. This is about 
2,500,0001, more than the amount at present 


yielded by this class of vehicle in licence and petrol 
duties. 

The Conference recommends that this additional 
amount should be obtained by an adjustment, 
generally upwards, in the present licence duties 
and especially by the removal of what they call 
anomalies. The effect will be that vehicles ope- 
rated by steam and electricity will not only lose 
their present “‘ most favoured ” position, but will 
have to pay more because they do not use petrol. 
An adjustment of the present scale of licences, 
under which all vehicles of over 5 tons unladen 
weight pay the same amount, is also recommended. 
The proposed changes are set out in full in the 
Report, but, as an example, we may mention that 
the duty on a 10-ton petrol-using vehicle would 
be increased from 481. or 601. to 2261. or 282l., 
depending on whether it is, or is not, fitted with 
pneumatic tyres. This tax is considerably higher 
than the 120/. suggested by the Royal Commission, 
and cannot help having some effect of bringing 
about a re-orientation of that form of traffic 
which the railway companies consider they are 
best fitted to carry. In the case of lorries using 
Diesel engines, the effect will be even greater, as 
it is proposed that the duty on 10-ton vehicles of 
this class shall be raised to 332/. or 388/., though 
the steam vehicle is to escape with 1701. and 212/., 
and the electric vehicle with 107/. and 134l., the 
alternative figures again dependent upon the type 
of tyre used. It is natural that such discrimination 
will give rise to objections. It is said to subsidise 
forms of drive which are either unsuitable or 
obsolescent and to penalise a new and efficient 
form of transport for the sake of what may well be 
an ephemeral increase in the revenue. Some 
concession is made in the case of vehicles, such as 
are used in port areas solely for the conveyance 
of goods from the docks to warehouses. As it is 
not considered desirable that these should be 
replaced either by smaller vehicles or by horse 
transport, it is recommended that vehicles of 
this kind of over 4 tons unladen weight, should 
receive a rebate of 25 per cent., provided they are 
employed exclusively within a port area. It 
worth consideration, whether this concession might 
not well be extended to vehicles engaged solely 
in urban or suburban deliveries, which aid rather 
than compete with the railways. 

The remaining 36,500,0001., of the 60,000,000/., 
is to be obtained from other mechanically-propelled 
vehicles, including private cars, motor cycles, 
coaches, motor ‘buses and taxis, and though its 


detailed allocation does not fall strictly within the | 


Conference's terms of reference, its views on the 
subject are set out in an Appendix. It is recom- 
mended that private cars shall pay 19,204,7451., 
instead of the present 24,558,313/., in petrol and 
licence duties, motor cycles 1,509,596l., instead of 
2,405,521, and hackney vehicles 14,910,564/., 
instead of 10,187,365/. For some of these alterations 
it is a little difficult to see the justification. They 
may lead, it is already stated, to an increase in 
omnibus fares. Seeing how large a proportion of 
so-called “ private motor-cars are employed at 
least partially for business purposes, there appears 
no reason why the amount they now yield should 


be reduced. 


is | 
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In concluding this section of the Report, the 
importance of maintaining the proportion of revenue 
obtained from the petrol duty at its present level 
is stressed, and it is recommended that if any sums, 

| derived from this duty or from licences, are utilised 
for general State purposes, the result should not be 
a reduction in the allocation from any class of 
motorist towards road expenditure, or an increase 
in the charge upon commercial vehicles above what 
has been indicated as their fair share. The alloca- 
tion of 60,000,000/. should also, it is argued, be 
maintained for five years, even though the actual 
expenditure on the roads varies during that period. 
It is, in fact, considered that a change will only be 
necessary in the event of a substantial difference 
| between the road expenditure and the number 
|of motor vehicles; and when it is necessary, it 
|should be based on the principles laid down in 
the Report. Further, it is recommended that the 
railway companies should be relieved of their obliga- 
tions to maintain the road surfaces on bridges 
| over their systems and to publish rates in regard 
| to their regular road services, so long as hauliers 
| in general do not do the same, two matters of 
|simple justice about which there is not likely to 
be much dispute. 

In addition to the task of relating highway costs 
|to taxation, the Conference also considered the 
| subsidiary and interdependent questions of regu- 
lation and licensing. As a result, it draws 
attention to the relative freedom of road transport 
in such matters as haulage rates and wages and 
conditions of service and points out that the public 
has some right to be assured that vehicles using the 
King’s Highway should be in a fit condition to 
do It, therefore, recommends that all com- | 
mercial vehicles should be licensed and that the 
issue of such licences should depend on the obser- 
vance of proper conditions with regard to wages, 
service and maintenance. As far as hauliers are 
concerned, it considered that the licensing 
authority may well have some regard to the number 
of vehicles already in use, and their effect on 
road congestion, though any restrictions imposed 
for this reason need not be applied to “ ancillary ” 
users, who, as a matter of fact, employ about 
70 per cent. of the total vehicles in service as 
an aid to commercial undertakings of other kinds | 
for which they are responsible. The solution of | 
the problem of congestion is not, therefore, to be | 
sought in that direction. It is also recommended | 
that a full record of journeys should be kept, and 
that, without the rates charged being published, the 
Licensing Authority should be entitled to know what 
they are, if he considers the information relevant to 
the discharge of his duties. It is further suggested 
jthat this licensing system should be brought 
|into operation immediately, and that a Central 
Advisory Committee should be appointed to examine 
the question of the publication and control of rates. 

Finally, the recommendation of the Royal 
Commission that the Minister of Transport should 
obtain powers to prohibit certain classes of traffic 
|from using the roads is supported, though it is 
| realised that the important question which has been 
under consideration is not one which can be fully 
| solved by regulation, nor, we might add, by appointing 
committees. For the way in which the total traffic 
| will eventually be divided between rail and road 
is a matter of public demand, a demand which 
though ponderous, is irresistible. The most that 
can be done to direct it is to ensure that legislation 
shall not weight the scales for or against one or 
the other system, and even that is a function that 
must be carefully exercised. In recent years, com- 
petition between the two forms of transport which 
the Conference has had under review, has been, 
as the Report says, embittered, but it is a sign of 
better days that so great a measure of agreement 
has been reached in drawing up this document. 
Concessions have been made on both sides, but 
even so the position is essentially unstable. During 
the few days which have elapsed since its publication, 
the Report has been subjected to devastating criti- 
cism, practically all of which has emanated from the 
road interests, in spite of the fact that four of their 
representatives are to be found among its signatories. 
At a special meeting of the National Council of the 
Commercial Motor Users’ Association, held on | 
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Monday, resolutions were passed condemning the 
assumptions on which the allocation of highway 
costs had been based, and recording disagreement 
from the distribution of these costs between the 
various classes of vehicles. Objection was also 
raised to the system of licensing and control recom- 
mended, though the principles that vehicles should 
be maintained in proper working order and that 
adequate wages should be paid, were supported. 

Apart from actual opposition, moreover, it is 
evident that the policy outlined depends for its 
fulfilment on many factors which lie outside the 
Conference’s immediate terms of reference, but upon 
which the Minister of Transport has by now a 
carefully collated mass of information. The next 
move is therefore with him. He has the urgent, 
if unenviable, task of constructing from a great deal 
of raw material, a machine which will operate effi- 
ciently. It is high time he set about this task, for 
the proportion of action to report is still distressingly 
small in so far as both rail and road traffic are 
concerned. 


RATIONALISATION IN GERMANY. 

In his presidential address to the Victoria Institute 
of Engineers, Mr. R. J. Bennie drew attention to 
the immense sums which Germany has expended 
during the past few years in modernising her indus- 
trial establishments and in development work 
generally. These operations have been directed 
largely by subsidised committees appointed to study 
markets, and questions of standardisation, fuel costs, 
and transport. Their recommendations have, more- 
over, been treated in many cases as mandatory. 
The result has been a vast re-organisation of German 
industries, which has involved not only a wholesale 
scrapping of plant, but the transfer of undertakings 
from regions in which they had grown up to others 
considered to be more favourable for efficient 
production and marketing. As regards production, 
it is, it may be noted, not always easy to decide 
such a question. Were materials alone important, 
it would seem that Switzerland, devoid of coal and 
iron, would be almost the last place to expect the 
development of heavy manufactures, yet that 
country competes successfully in the markets of 
the world with others much more richly endowed, 
and her turbines, both steam and hydraulic, her 
engines and electric plant are to be met with in 
every quarter of the globe. Nevertheless, whilst 
on the higher class of work, mind may be more 
important than matter, the demand for the best is 
always a limited one, and for ordinary good com- 
mercial work there can be no question that the ruling 
factor is ease of supplies and convenient acc 
markets. 

In pre-war days, the German steel industry was 
built up mainly on the minette ores of Lorraine, 
which were rendered available, it may be noted, 
by the Thomas-Gilchrist process. In fact, German 
industrialists attached so much importance to the 
minette ores that they urged the General Staff to 
make an increase of these mineral areas one of 
their waraims. In the actual event, the retrocession 
of Lorraine deprived them of control of these 
deposits, and they have latterly, in consequence, 
sought their supplies from the richer ores of Sweden, 
Spain, Newfoundland, and Algeria. 

In the re-organisation, the steel works have been 
concentrated in the Ruhr, where many new blast- 
furnaces have been erected, having a capacity of 
1,000 tons of pig per day. The works are laid out 
on the most modern lines, with every device for 
economising fuel and labour. Thus, at the Ham- 
born works, the waste-heat boilers supply sufficient 
steam to generate 200,000,000 kilowatt-hours per 
annum. The fuel saving per ton produced is estimated 
at from 30 per cent. to 70 per cent., as compared 
with pre-war figures, whilst the labour costs have 
been reduced by 37 per cent. The capital expendi- 
ture on this work during the past five years has been 
no less than 50,000,000/. The operations are con- 
trolled by a trust, which distributes orders amongst 
the various establishments, each of which specialises 
on the class of product most suitable to its equip 
ment and location. The bye-products are worked 
up by a subsidiary. 

Equally remarkable have been the developments 
in the coal trade. One result of the war was a 
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deficit in the German coal supplies of 50,000,000 
tons per annum. To make this good, the output 
from the Ruhr was increased. Small and inefficient 
mines, with an aggregate annual production of 
16-7 million tons per annum, have either been closed 
down, or absorbed in larger undertakings. New 
pits, equipped with the latest machinery, have 
been sunk. Important savings have also been 
effected by standardising tools and equipment. 
Formerly, no less than 110 different coal-cutting 
machines were in use, now the patterns have been 
reduced to eight. Similarly, the types of wagons 
have been reduced from 155 to 3. The result has 
been an increase, as compared with pre-war condi- 
tions, of 28 per cent. in the output per man. The 
capital expenditure needed has been high. Thus, 
the Harpener Bergbau, A.-G. spent no less than 
4,125,0001. during the years 1925-1929, whilst 
another mine spent in three years 470,000/. in 
mechanisation alone, with a resultant increase of 
40 per cent. in the output per man. 

Of the Ruhr coal, more than one-third is, Mr. 
Bennie states, converted into metallurgical coke. 
The accompanying output of rich gas is 352,000 
million cub. ft. per annum, which is more than 
three and a half times the output of all the 
ordinary gas works in Germany. This gas is 
distributed over a vast area by the Ruhr Gas A.-G., 
which has been financed by American investors, to 
the extent of 12,000,000 dollars. This company 
has no less than 1,240 miles of main, mostly 16 in. 
and 32 in. in diameter, though there are also some 
36-in. pipes. It is intended to extend the mains to 
Berlin, a distance of 400 miles, where the gas will 
be used for power production, as it appears to be 
cheaper to do this than to use the gas at the place 
of its production, and to transmit the power elec- 
trically. So far, about 11 per cent. of the total 
gas produced is transmitted beyond the confines of 
the Ruhr, but it is, Mr. Bennie states, the intention 
to distribute thus the whole of the surplus. The 
pressures used run, generally, from 45 Ib. to 90 Ib. 
per square inch, but on the 120 miles of main between 
Ham and Hanover, which will form part of the 
extension to Berlin, the pressure will ultimately be 
367 lb. per square inch. At present, the pumps used 
are, it appears, mostly of the steam-driven recipro- 
cating type, and about 43 miles is considered to be the 
most economical distance between pumping stations. 

There have also been remarkable developments in 
the brown coal industry. These must have a special 
interest for Mr. Bennie’s auditors, in view of the 
State-controlled development of the important 
brown coal deposits at Yallourn, Victoria. In 
another 20 years or so there may be data available 
for an instructive comparison between the operations 
in Germany and Australia. Past experience 
suggests that in a democratic country, high efficiency 
is not to be expected from any publicly-controlled 
undertaking, which is capable of earning a profit ; 
and we have no expectation that the Australian 
experiment will prove an exception. 

As matters stand, the brown coal output in 
Germany is now over 170,000,000 tons per annum. 
This is more than the total coal output for the 
country in 1913, which was 158,000,000 tons, and 
is more than the existing German output of black 
coal. About 37 per cent. of the brown coal is used 
in central power stations, and another 25 per cent. 
in the chemical industries, where a steadily increas- 
ing proportion is being treated for the extraction of 
residuals. 

There have also been, as Mr. Bennie records, 
large hydro-electric developments. Since 1924, 
works have been projected aggregating 800,000 h.p. 
at the turbines, and there has also been the scheme 
put forward for the transmission of power from 
Sweden by a high-tension submarine cable. 





NOTES. 


ALLOY CEMENTS FOR METALLIC CARBIDES. 
EXTREMELY hard alloys composed largely of 
tungsten, cobalt and other carbides are now widely 
employed for such purposes as the cutting edges 
of lathe and other tools, and the bearing surfaces of 
dies used in wire drawing. In the manufacture of 


these alloys the hard and brittle particles of carbide 
are customarily cemented into a compact mass by 





means of cobalt, which metal is much softer than the 
carbides. Naturally, the greater the proportion of 
cobalt present, the lesser the brittleness, but on 
the other hand, the lesser also the hardness of the 
resultant carbide alloy. Bearing these facts in 
mind, Dr. C. G. Fink and Mr. G. A. Meyerson, of 
the Electrochemistry Department of Columbia 
University, New York, recently conducted an 
investigation with a view to ascertain whether an 
improved carbide alloy could be produced in which 
the auxiliary material was, in itself, hard and tough, 
thus not only acting as an efficient cement, but also 
reducing the brittleness without sacrificing the hard- 
ness of the final carbide alloy. The results of their 
research are set out in a recent issue of The Iron 
Age. A series of carbide alloys was prepared 
synthetically, the constituent carbides and metals 
being obtained from pure salts of tungsten, cobalt, 
&c. The general procedure, in brief, was to take 
the requisite quantity of each ingredient, these 
being in the form of powder, mix them thoroughly 
in a ball mill for periods ranging from 4} hours to 
20 hours, according to the nature of the powder, 
compress the mixture at a pressure of 25 tons per 
square inch in a tungsten-steel mould, and finally 
sinter the mass in hydrogen for several hours at a 
temperature rising gradually from 900 deg. C. to 
between 1,400 and 1,500 deg. C. The cementing ma- 
terials experimented with comprised pure cobalt and 
alloys of cobalt, tungsten and carbon ; cobalt, tung- 
sten, molybdenum and carbon ; cobalt and molyb- 
denum ; and cobalt, molybdenum and copper. It 
was found difficult to obtain quantitative data on the 
relative toughness of the various carbide alloys ; 
accordingly actual service tests of prepared tools were 
carried out. These, it is stated, gave a “ very good 
idea ’’ of the superiority of the carbides cemented 
with alloys over those cemented with pure metal. 
An alloy containing 94-75 per cent. of tungsten 
carbide (WC) and 5-25 per cent. of cobalt, in which 
the cementing material was an alloy of cobalt, 
tungsten and carbon, apparently gave the best 
results. It yielded a Rockwell hardness (scale “ A ”’; 
load 60 kg.) of 87-3 and is characterised as “ very 
tough.” Alloys of similar composition, but cemented 
together with pure cobalt, gave Rockwell hardness 
values of 86—87; these, however, are stated to be 
** brittle.”” In two other carbide alloys, described as 
“very tough,” the cementing materials were alloys 
containing cobalt, tungsten, molybdenum and car- 
bon ; and cobalt, molybdenum and copper, respec- 
tively. Generally speaking, alloy cementing mate- 
rials, while causing little change in the hardness of 
the final carbide material, certainly appear to 
increase its toughness. 


Tue REORGANISATION OF THE Post OFFICE. 


In recommending that instead of all the Post 
Office profits being taken by the Treasury a sum 
might be fixed for three years at some figure approxi- 
mate to the present amount which the revenue 
absorbs, and that any savings above that amount 
should be available for improvements in the service, 
the Committee presided over by Lord Bridgeman 
have very delicately, but none the less surely, placed 
their finger on the weakness which lies at the root 
of all the criticisms aimed at that Department. The 
present system, whereby a certain sum for working 
expenses is voted annually by Parliament ard any 
income in excess of that amount is handed over 
to the Treasury, prevents the Post Office being run 
as a business as it should be, and causes those 
responsible for its administration to be faced with 
dual and often conflicting objectives. For the rest, 
the Report [Cmd. 4149], which was published by 
H.M. Stationery Office on Tuesday, at the price of 
9d. net, strikes a mean, happy or otherwise according 
to personal predilection, between the views of those 
who contend that the postal, telegraph, and tele- 
phone services at least should be handed over to an 
ad hoc authority, and those who hold that there is 
nothing much wrong with the present system. It 
argues with some force that, for political reasons, any 
relaxation of Parliamentary contro] is undesirable, 
but it is equally definite that some changes in the 
existing organisation are necessary. These changes 
include the amalgamation of the telegraph with the 





telephone service, the decentralisation of staff 
managenzent to the fullest possible extent, and the 


establishment of a board with the Postmaster- 
General as chairman, a Director-General, who would 
act as deputy-chairman and general manager, and 
representatives of the various functions involved. 
If this means, as seems to be hinted, that some 
attempt is to be made to counteract the workings of 
the “ Civil Service ” mind, and that increased oppor- 
tunities for influencing policy are to be given to the 
technical staff, it is all to the good. In actual prac- 
tice, however, the value of such recommendations 
depend less on their substance than on the way 
that they are carried out. That they are likely to 
be received with unmitigated enthusiasm by vested 
interests is too much to expect. This is particularly 
important so far as the public is concerned. It is 
often not realised that there is more difference 
between a large and a small privately owned concern, 
than there is between the former and a Government 
or municipal department. These all tend, from 
their very nature, to become bureaucratic in outlook 
and action, a tendency which can only be checked 
by a desire to retain the good will by personal 
contact with those whom they are intended to 
serve. In an undertaking of the size of the Post 
Office that tendency is multiplied, and in making 
any changes in its organisation every care should 
be taken to counteract this. 


THE NATIONAL PHYSICAL 
LABORATORY. 
(Continued from page 223.) 

Tue Witu1aM Frovupe LaBoraTory. 


Equipment and Test Work.—One of the most 
important additions to the equipment of the 
National Physical Laboratory during a period of 
expansion in many directions, is the new ship- 
testing tank, the construction of which has been 
in continuous progress since May, 1931, and is now 
rapidly approaching completion. The actual basin 
is finished and filled with water, the rails for the 
towing carriage are laid and levelled, and the 
finishing touches are being given to the carriage 
and its measuring apparatus. It may be confidently 
anticipated that the preliminary trials will have 
been carried out, and the new tank be fully in 
commission, by the end of this year. 

The greatly improved experimental facilities 
thus in prospect are the more desirable in view 
both of the direct applicability of tank results to 
technical marine problems and of the magnitude 
of the economies represented by small improvements 
in propulsive efficiency. An eminently practical 
example of the scope and value of tank research 
is provided by the results of experiments with 
barge forms which were made during 1927. The 
South Metropolitan Gas Company have recently 
carried out a comparative test in which two barges 
constructed to the Froude Tank designs, and two 
barges of standard type, were towed by the same 
tug over the same course. It will be seen from the 
results tabulated below, that a 33 per cent. 
improvement in speed was obtained with slightly 
less power :— 


Speed Tow Rope Pull | LH.P, 
| 





ao | (m.p-h.) | (tons) 
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Two ‘‘ Tank ” form bar- | 
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During 1931 tests have been carried out on 50 
models, representing 28 designs, in all but two cases 
with propellers running. Of these designs, six were 
lined out at the tank before test, two have been 
improved over 20 per cent., seven between 10 
and 20 per cent., and five between 5 and 10 per 
cent. A feature of the work of the past year is 
the number of minor researches which have been 
carried out for firms, to obtain the maximum 
propulsive efficiency of hull and screw for a given 
type of hull. For two different firms results have 
been achieved equivalent to an Admiralty coefficient 
exceeding 400 on measured mile trial, on the 








assumptions of 0-87 engine efficiency and a trans- 
mission loss of 5 per cent. in the shafting. 
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waves on the resistance, propulsion and pitching 
of ships forms the subject of a systematic research 
involving model and full-scale trials which has 
been in progress for a considerable time. Some 
of the early data obtained by self-propelling two 
model hulls, head on, through regular waves, have 
already been published.* Subsequent comparisons 
of propulsion and pitching qualities have shown 
remarkable agreement between ship and model 
results. The tests relate to two single-screw vessels, 
one a full ship of the tanker type, 530 ft. long 
and 11 knots maximum speed ; the other a 14 knot 
cargo ship of finer form, 450 ft. long. Each of these 
types has its resistance increased by about 15 per 
cent. as a result of rough-water conditions, but 
whereas the accompanying loss in screw efficiency 
amounts to 30 or 40 per cent. for the full ship, 
the corresponding loss is only 2 or 3 per cent. for 
the finer one. Under weather|conditions analogous 
to those of the model tests, the propulsive efficiency 
of the ships at sea has been found to agree closely 
with those predicted from the tank results. Similar 
agreement occurs in the pitching and propulsive 
records for the ships and models, a noteworthy 
feature of which is that propeller thrust and torque 
both increase as the screw approaches the surface 
when the stern of the vessel pitches upwards. 
At the present stage of the research, attention is 
being directed to the determination of propeller 
characteristics suitable for high performance in 
rough water. The results of tank experiments on 
a range of propellers are now being analysed, and 
a study of the effects of propeller diameter is to 
be started shortly. 

The results of experiments concerned with the 
air resistance of ships have now been published,t 
revealing both the importance of such resistance 
to large vessels steaming against a head wind and 
the general principles to be adopted in the design 
of deck structures whereby the loss may be reduced 
by 30 per cent. without changing any of the essential 
features of the superstructure. The data so far 
obtained suggest that some extension of the tank 
work will contribute valuable information regarding 
the course-keeping and steering qualities of ships 
in heavy weather. This analysis demands the 
measurement of the centre of pressure of the 
under-water forms of one or two hulls, and experi- 
ments along these lines are accordingly being 
undertaken. 

A readily applicable research into the economical 
design of coasting vessels, in which regard has 
been paid to efficiency of propulsion in relation 
to cargo capacity, has now reached a stage at which 
certain conclusions of immediate industrial value 
can be drawn, Systematic towing experiments 
under varying conditions of trim and displacement 
have been completed on six models representative 
of normal coaster design, revealing that, as a general 
rule, increase in beam and draught with a reduction 
of prismatic coefficient lead to a better form. The 


reduction in prismatic coefficient is not enough to | 


compensate for the increase in beam and draught, 
and the displacement is increasing with the 
dimensions and still giving an improved form. 
Various stern modifications gave resistances varying 
by some 10 per cent., among which may be noted 
a small cruiser stern which improved the parent 
form by proportions ranging from 8 per cent. at 
low, to 4 per cent. at high speeds. Fining the bow 


angle and easing the forward shoulder on the very | 


full forms led to resistance reductions up to 20 per 
cent. with only 1 per cent. sacrifice of displacement. 
As an extension of this research, self-propulsion 
tests are now in hand on single-serew models fitted 
with gear for recording the power absorption. 
With the object of finding the best propeller blade 
form for the particular work of coasters, it is 
proposed to drive each of a series of four or five 
hulls, under various trim and displacement con- 
ditions, by screws of the same diameter and pitch 
but with different blade shapes, areas and rakes. 
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Resistance and Mancuvring.—The influence of | gated with three different forms, each constructed 


on two scales. The evidence from full-scale work 
shows that model tests indicate shoal-water resis- 
tances which are much too high if marked wave 
making is present. As the outcome of tank tests 
on models representing a fast single-screw steamer, 
a fast twin-screw river steamer, and a geometrical 
form, it has now been concluded that, when the 
speed is sufficiently high, there is no scale effect on 
the thrust or torque of propellers, and no direct 
effect of tank width on resistance or propeller action. 
A marked discrepancy has, however, been noted 
between the resistances measured on different scales. 
Some difficulty has hitherto been experienced in 
clearing up these points, since the false bottom 
fitted to the Froude Tank is known to move under 
the water forces, but they will doubtless be cleared 
up by further investigation in the new Tank, 
which will possess a length of 186 ft. of fixed bottom 
at a normal depth of 2 ft., which depth can be 
decreased as desired by lowering the general water 
level. An important contribution to this problem 
is made by a theoretical study of the wave resistance 
of three-dimensional forms. For a very simple 
shape, the calculated profiles of the wave systems 
have agreed closely with those observed at various 
speeds on the model, and the theory has an addi- 
tional value in illuminating the relations between 
the profile of a wave system and the resistance it 
causes. The work is now being extended to more 
complex, ship-shape forms, and it is proposed to 
direct attention to the effect on wave resistance of 
various under-water bow forms. 

Investigatory work in connection with the shapes 
of hulls relates, as is evident from the foregoing 
paragraphs, mainly to the effects on resistance. 
The possibility of a secondary influence of shape on 
manceuvring qualities is now being examined in 
conjunction with trials of balanced and semi- 
balanced rudders. It is proposed to try a short 
series of twin-screw models having the same rudder, 
but with different “cut-ups”’ of bow and stern, 
and if the effect is found to be material, the work 
will be extended to single-screw forms. Previous 
manceuvrability research has been conducted, for the 
most part, on a standard contour of hull, modified 
only to the extent necessary to adapt it to various 
designs of rudder. The differences due to raised 
and cruiser sterns have, however, been observed. 
As regards the comparative performances of 
balanced rudders with these modifications to the 
stern of a twin-screw model, it appears, from tank 
tests, that rudder pressures and torques are smaller 
for streamline rudders than for flat ones. With a 
streamline rudder, the ship-turning moments are also 
reduced, though to a less degree. 





| 
| 
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Propellers.—A_ considerable volume of experi- 


ment of ship propulsion has quite recently reached 
a stage at which it is possible to analyse the data 
available from several connected researches on the 
small scale, and in many cases to compare them 
with the results of full-scale trials. Prominent 
among such tank investigations is one concerned 
with the influence of immersion on propeller per- 
formance, in the course of which it was ascertain 

that the thrust and torque constants for a screw 
| diminished as its actual size was decreased, and that 
it was necessary, in order to avoid this scale-effect, 
for the product (revolutions) (diameter)* to be above 
| a certain limit, which varied somewhat with slip. 
Comparative tests of the Empress of Australia and 
its 17-ft. model have confirmed this effect, and 
the important conclusion has been reached that, 
if ship predictions are to be accurate, the product 
(revolutions per minute) (diameter in feet)* for the 
model screw shall be approximately 200. 


! 
| Laboratory, will be continued for this purpose. 
| 


wake demands bossings at high angles in combina- 
tion with outward-turning screws or, alternatively, 
bossings at low angles with inward-turning screws. 
Propulsive efficiency with inward-turning screws 
does not vary greatly with angle of bossing, but 
with outward-turning screws falls materially with 
bossings at angles above 25 deg. 

As regards the more specific problems of pro- 
peller design, an exhaustive series of tests is in pro- 
gress on a family of screws all of which are of the 
same diameter and, in general, of unity pitch ratio. 
The open-water tests, covering systematic varia- 
tions of shape, blade thickness and number of blades. 
are now complete* and some progress has been made 
with further trials of these screws behind a repre- 
sentative single-screw model hull with raised stern. 
A research on similar lines is envisaged with twin 
screws, during which the effect of hull shape on the 
screws will be studied. Among other projected 
investigations, one of the most interesting concerns 
the problem of backing or stopping ships by means 
of their propellers. The principal objects of this 
research are to discover the factors which contribute 
to the control of vessels with screws rotating in the 
astern direction, and to obtain data on the torque 
loading of propeller shafting, as having a direct 
bearing on the stresses arising from sudden reversals. 
as well as on the design of electrical main machinery 
for ship propulsion. 

One other new research, to which reference may be 
made, in conclusion, on account of the increasing 
importance with which it is being regarded by marine 
and hydraulic engineers, concerns cavitation in 
relation to erosion. A survey of existing knowledge 
on the subject has been undertaken and ships 
suffering from eroded propellers and plating are 
being examined with a view to ascertaining the 
different ship conditions under which erosion occurs. 


MetroLocy DEPARTMENT. 

Statutory Comparisons. Light-Wave Standard of 
Length.—At the request of the Board of Trade, a new 
arrangement has been made under which the National 
Physical Laboratory will, in future, undertake the 
scientific work connected with the verification of the 
Parliamentary and Board of Trade standards, and 
the duty of advising the Board on technical problems 
relating to the standards which require exceptionally 
precise measurements and expert knowledge. This 
will involve the intercomparison and verification of 
the Parliamentary copies of the standard pound and 
yard and of the primary metric standards in the 
custody of the Board of Trade, as well as the verifi- 
cation of reference standards and of standards for 
the Dominions and Colonies. The Metrology Depart- 





mental work directed generally towards the improve- | 


Closer 
| definition of this requirement depends upon securing 
accurate ship data, and attendance at the trials 
of ships, models of which have been tested at the 


The relative merits of inward and outward turning 


ment is, at present, engaged on one of the most impor- 
| tant of these duties—the statutory decennial com- 
| parisons of the Imperial and Parliamentary stan- 
| dards of length and mass—which falls due this year. 
| Of the Imperial pound and yard, which are kept at 
|the Board of Trade, five sets of Parliamentary 
| Copies exist, which are deposited, respectively, in the 
new Palace of Westminster, and with the Board of 
| Trade, the Royal Mint, the Royal Observatory and 
the Royal Society. With the exception of the copies 
| deposited in the Palace of Westminster, these will all 
| be brought in turn to the Laboratory and the work 
|of comparing them with each other and with the 
Imperial Standards is, at present, in active progress. 
| Advantage is being taken of this opportunity to 


| re-verify certain other copies of the standard yard 
and pound which are used as references by the 
| Metrology Department and the Board of Trade. 

| The temperature at which length standards are 
|compared is naturally a matter of considerable 
| importance, and every precaution is taken to ensure 
| that the temperature of standards under observation 
|shall be uniform throughout their length and as 
| near as possible to the appropriate value in each case. 
|In the case of the Imperial and Parliamentary 
| Standards, this temperature is 62 deg. F., and will, 
| of course, remain unaltered. But as regards indus- 


| trial standards of length, a noteworthy change has 





-2 of propellers have been studied by experiments, | ng ; . ong . 

The problem of ship resistance in shoal water! carried out on twin-screw models, to show the | Recently oume Sine force. At its py oe 
presents an interesting disparity between model and |effects on wake, thrust deduction, and quasi- | 1931, the International et og h t eg ome 
ship trial results which has recently been investi-| propulsive coefficient of rotation direction and angle > ag a rw d . F) chenhd be 
oe ————= | of the bossings. It appears that the direction of | er Gag, © f if poe F 
e 50 (1931). : . | universally adopted (instead of 0 deg. C. or 62 deg. F. 
wilders in Scotland, | Ttation does not affect the augment of resistance | . 


due to the screw, but that the production of a low | 
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as hitherto used in France and Great Britain, respec- | 


in order that the determinations of mass deduced 


an ultimate reference standard, no radiation other 


tively) as the normal temperature of adjustment | from weighings shall not be falsified to a measurable | than the red line of cadmium has so far been gener- 


for all industrial standards of length in both metric 
and English measure. Following this decision, 
which has been agreed to by the British Standards | 
Institution, the National Physical Laboratory, as 
from January 1, 1932, now gives all measurements 
of engineers’ gauges, micrometers and similar 
objects at 68 deg. F., unless otherwise specially 
requested. This change involves no alteration in the 
fundamental units of length but only in the tem- 
perature at which work and gauges will normally 





extent by magnetic forces. With the object of | 
minimising errors arising from changes of tem- 
perature or temperature gradient during the course 


of observations, the balance has been installed in an | 
| in vacuo of the metre gauge have accordingly been 


inner chamber of a vault where the temperature is 
normally steady, and it will be read and operated 
from outside the chamber. Distant controls are 
provided for the separate operations of releasing 
or arresting the pans, stirrups and beam, and of 
interchanging the weights on the pans. 


Fig.16. TAPER SCREW GAUGE MEASURING MACHINE FLOATING MICROMETER TYPE 
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| determination of Benoit, Gabry and Perot. 


|the yard end-gauges, 
subjected to hardening and finishing processes. 





ally approved. It may be that conditions of excita- 
tion can be found which will prove more suitable 
for metrological purposes than the red radiation in 
the Michelson lamp, and additional measurements 


made in terms of the red radiation of cadmium 
exhibited by a lamp recently developed by the 
Studiengesellschaft fiir Elektrische Beleuchtung. 
It is also proposed to experiment with the Nagaoka 
lamp, in which a high-frequency method of excitation 
is employed at comparatively low temperatures. 
The main purpose of the preliminary work so far 
completed has been to gain experience in the adjust- 
ment and operation of the apparatus. Hence, in 
the case of measurements in air, the atmospheric 
conditions have not been precisely determined and 
the full degree of possible temperature control 
has not been imposed on the apparatus. Neverthe- 
less, the value obtained for the wave-length of the 
red radiation of cadmium in air in terms of the 
metre is in excellent agreement with the accepted 
The 
preliminary value for the wave-length of cadmium 
red in vacuo is likely to be less in error than the 
preliminary value in air, and it has been found that 
the mean value of the wave number for the metre 
gauge can be established to + 0-06 of a wave, or 
+ 1 part in 25,000,000. A detailed account of the 


work so far completed will shortly be published by 


the Royal Society. As regards the immediate 


| future, preparations are in hand for final determina- 


tions, both in air and in vacuo, of the metre and 
which have recently been 





















































































































































wocee AO i EFFECT ON SHEE OF NEAT- TREATING 1-1NCH STEEL BALLS. Fig. 18. STABILITY MEASUREMENTS OF VARIOUS MATERIALS. 
T 
ae ~ \Won . : Size | 3” STELLITE END GAUGES ; 1" HARDENED STEEL ROLLERS 
< b-—~ Fratial Sizes 3-00002 +eooee A 
= 0-9999 | | + t E ] 
' |a After Heating for 1 ho2r oo soease 
re b After Heating for 4 hours of Sesase *o00de 
3 Comert ] | | t t + = 209996 1-00000 
< ‘| 299994 0-99998 _ ~ 
y : | = 299992 099996 ae (e) | 
3 09997 + — | 
, t pe | | . 0-99994 ™“~ + 
© * a ee 150 Deg. Cent z STAINLESS STEEL ROD. 0-99992 + ; 
= o-9996 . le ; ENDS WORK-HARDENED BY o L Treatment |_ 
h a Va —_] Ms. CLOUODBURST TREATMENT wares A (As Pewchesed) | 
~ an f ie ee etl L pe 3 200020 (b eae 7 7 ) flaca 
= 0-9995 - EL erty Sm ata hSS — 300088 | rere . Cloudburst ea 
§ / | At 75 Deg. Cent 4 ooeagg |e Cloudburst +Magnetic | 
2 rontcntsornte STAINLESS STEEL be a 
& 0-9994 pee 0-99980 nn soe 2 Be 
3 bn / 3053040} - Annealed _| 0-99978 J 
z Soaue | | ile | } 19301991 
= 09993 \— i —~ = (b 
o 5 10 15 200 «235 303s 40 45 50S ocmes 2) 
(3447.8.) Total Time at Elevated Temperature —- Weeks. “ENGINEERING” oémin f L 4° NITRALLOY END GAUGE 
. : " —a: 0-57336 4 } ocean | | | (d) } 
be made to agree with these units. The consequent | A striking feature of modern oome' | are | | 
difference in actual dimensions, amounting to about | metrological research is the nee, ee 000007329 ~~‘ 1930 ios z 


0-00004 in. per inch for steel objects, is negligible 
in most engineering work, but may need to be taken 





extent to which optical inter- 
| ference methods are being 


into account in gauging of exceptionally high pre-|developed for measurements of length over a|The experiments will provide measurements of 


cision. Since the change involves an increase in the 


wide range of applications. Considerable atten- | 


| wave-length from which the refractive index of air 


temperature at which work or gauges must have|tion has already been given to optical means | will be determined. 


correct nominal dimensions, it follows that readjust- | 


slightly reducing their size. 

In the course of the statutory comparisons of | 
mass, the opportunity will be taken, with the co- | 
operation of the Bureau International des Poids et | 


Mesures, to carry out a comparison between the | to be carried out on the Twyman and Green inter- | Institute. A 


of standardising flat-ended block gauges, and | 
ment of male reference gauges can be effected by | results are obtained in satisfactory agreement with | 
forth-| the National Physical Laboratory was the only 


|mechanical measurements. During the 
coming year, it is proposed to modify existing | 
optical apparatus so that several gauges may be | 
measured in one operation. Experiments are also | 


Micrometers for Large Taper Screw Gauges, and 
Fine Wires.—Throughout the greater part of 1931, 


| recognised authority in Europe for testing the class of 
| gauge which includes tapered screw gauges made 
to the specifications of the American Petroleum 
large number of such reference 


Imperial pound and the International kilogramme. | | ferometer, as used by Kosters, for the measurement gauges were, consequently, submitted for test, 


For such work, demanding the utmost precision in | 


of gauges up to 8 in. in length. 


In the meantime, | and a demand arose for increased facilities for 


weighing, a new knife-edge balance to weigh loads | very important progress has been achieved with the | | measuring the taper and effective diameter of the 


up to 1 kg. has been constructed in the Metrology | 

Department and is at present undergoing finaladjust- | 
ments. It is hoped that this balance will improve | 
on the accuracy (of the order of one part in a hundred 
million) attainable with the existing instruments. | 

The new balance admits of weighings either in air | 
at ordinary atmospheric pressure, or in vacuo. Its | 

beam is of a novel design based on improved | 
methods of accurate adjustment of the three knives 
on the beam. The stirrups and pans also incorporate 
several new features. Precautions have been taken 
to exclude all magnetic material from the balance, 








optical equipment for determining the relationships | 
between the wave-length of light and the standards 
of length. Preliminary measurements of a 1-m. 
end-gauge have been made in terms of the red and 
| green radiations of cadmium, both in air and in 
vacuo, provision for the latter condition being 
incorporated in the design of the étalons, which 
are of tubular form so that their interiors may be 
exhausted. The radiations utilised have hitherto 
been derived mainly from a Michelson lamp. Whilst | 
it is not yet definitely established that the cadmium 
lamp provides the idea] radiation for the purpose of 





larger sizes. The readiness with which plug gauges 
of this type up to 7 in. in diameter could be measured 
on existing forms of floating micrometer machines 
led to the design and construction of a larger 
experimental instrument embodying the same 
principle but with a capacity up to 24 in. diameter. 
The essential features of this machine are shown in 
Fig. 16. It comprises a long and relatively narrow 
| bedplate of massive construction, mounted on legs 
at each end. Two Vee-grooves, machined along 
the upper surface of the bed, form ball runways for 
a floating carriage which supports two brackets, 
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one carrying a micrometer head, the other a fiducial | 


indicator. The brackets are held in position by 
Tee-bolts, the distance between them being adjust- 
able to suit the size of gauge to be tested. The 
screw gauge stands on a rotatable circular table, 
supported on an elevating screw passing through 
clearance holes in the floating carriage and in the 
bed of the machine. ‘To test the taper of the gauge, 
a series of comparative measurements is taken over 


a pair of thread-measuring cylinders which are 


moved thread by thread along the gauge, the height 
of the latter being adjusted step by step to maintain 
the wires between the measuring faces. To measure 
the effective diameter of the screw at a specified 
section, the reading on the screw at that section is 
correlated with a reading taken on a flat-ended 
length-gauge of approximately the same size. This 
involves setting the axis of the length gauge parallel 
to the measuring axis of the machine, and is accom- 
plished by supporting the length gauge in Vee- 
blocks on the table between the measuring faces 
of the machine. Considerable use has been made of 
this equipment which, despite its experimental form, 
has agreement to 0-O0O00l-in. with check 
measurements conducted, on the more elaborate 
sine-bar type of machine, on a number of taper 
gauges up to 22 in. diameter. 

At the other extreme of applied metrology, an 


given 


instrument has recently been designed in the depart- | 


ment (and will shortly be described in the Journal 
of Scientific Instruments) for measuring the thickness 
of very fine wires of about 0-00l1-in. diameter. 
device is a combination of a mechanical and an 
optical lever, so arranged as to give a magnification 
of about 15,000. It enables the diameter of a wire 
to be measured to within a few millionths of an inch 
and will reveal, to about one millionth of an inch, 


variations in diameter along the length of the wire | 


under test. 
Materials, Treatment, and Stability of End-Gauges. 


An important section of the work of the Metrology | 


Department, having valuable industrial applications, 
is concerned with the qualities and improvement of 
gauges as regards their behaviour in service. Investi- 
gations of the durability and stability of gauges, 
involving close observation of secular changes over 
long periods, have been in progress for a considerable 
time, and the results as they become available 
will be followed with interest, especially by mech- 
anical engineers. In 1927, a miscellaneous set of 
steel block gauges was heat-treated for arbitrary 
periods at temperatures ranging from 75 to 150 deg. 
C. The stability of these gauges has been subse- 


quently observed vear by year, and the most recent | 


results confirm the high degree of stability exhibited 


by the heat-treated gauges as compared with similar | 


untreated gauges. It is concluded that, by heating 


to the temperatures mentioned for a sufficient length | 


of time, the instability of the particular make of 
gauges investigated may be removed. Owing, 
however, to uncertainties regarding the previous 
treatment of other makes of gauges, it is not possible 
to draw general conclusions from the results. Further 
light on the influence of heating has been shed by 
observations of the changes occurring in the sizes 
of hardened steel balls maintained at elevated 
temperatures. 
reproduced in ENGINEERING* showing the 
changes in the size of a l-in. steel ball heated to 
150 deg. C. for successive periods amounting in all 
to 20 weeks. The treatment of this ball has been 
continued, and its variations in size over a period 
of one year are shown by the full line of Fig. 17. 
It will be noted that, following a rapid decrease 


was 


in size to a minimum and a subsequent increase | 


to a maximum during the first 11 weeks, this ball 
has since been slowly but persistently decreasing. 
The treatment is being continued at the same 
temperature. An entirely different curve, shown 
dotted in Fig. 17, has been obtained for a number 
of steel balls heated to 75 deg. C. In this case, no 
rapid initial decrease took place, and after a steady 
decrease at a diminishing rate, the size, after 22 
weeks, has remained practically constant. Stability 


tests are being conducted on a number of balls which | 


have been treated at 150 deg. C., some to the point 


where they attain a minimum size, others to the 





See vol. exxxii, page 291 (1931). 





The | 


Some twelve months ago, a curve | 


stage of maximum size. After treatment these 
balls are stored at ordinary room temperatures and 
periodically measured. It is realised that such 
balls are made of special steel and may, for that 
reason, exhibit unusual changes on heat treatment. 
Similar tests are therefore being made at 150 deg. C. 
on a number of 3-in. rods of various brands of tool 
steel, hardened initially under conditions recom- 
mended by the makers. 

The relative stabilities of various materials and 
treatments suitable for end-gauges are being 
appraised by periodical measurements of specimen 
| gauges and the results are exhibited in Fig. 18. 
Curves (a) are evidence of the high stability of stellite 
even in the unannealed state, and this quality, 
combined with its hardness, durability, resistance 











Fie 


to corrosion and the fact that its thermal expansion 
is closely equal to that of hardened steel, support 
its use for end gauges. Curve (6) shows that work- 
hardening by the “Cloudburst” process is not 
detrimental to the stability of stainless steel, although 
| the surface hardness attained (500 on the Vickers 
scale) is insufficient for end-gauge purposes. Curves 
(b,) relate to l-in. long by 1}-in. diameter cylinders 
of stainless steel which were work-hardened by 
| Severe compression to about half their original length 
under a final load of 200 tons. They reveal that 
stainless steel can be plastically deformed in com- 
pression without incurring any marked instability, 
and that small initial changes can be eliminated by 
suitable heat treatment. Further tests of “* Cloud- 
| burst’ hardened material are presented in curves (c). 
The instability shown by one of the untreated control 
specimens, B, renders these results somewhat incon- 
clusive, but it is probable that the treatments 
| had no ill effects as regards stability. The rela- 
tively small size of roller F was caused mainly by 
shrinkage as a result of heating to 120 deg. C. for 
| half an hour, the effect being similar to that referred 
to above in connection with the size of 1-in. steel 
balls. Finally, curve (d) shows the high degree 
of stability of a specimen of Nitralloy, surface 
| hardened by the nitriding process to 1,100 (Vickers). 
Brief reference may conveniently be made here 
to a widely different example of secular stability 
| provided by reinforced concrete. Specimens of 
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this material, in the form of beams and cylinders 
exposed to the weather, have been under observa- 
tion for the past seven vears. During this period 
they have shown no appreciable change in dimen- 
sions and the investigation has now been concluded 
Vibration Clock. Primary Standard Barometer. 

Among the standards maintained by the Metrology 
Department, that of time occupies an important 
division, in connection with which a large volume 
of test work is carried out on the rating of watches 
and chronometers. The present Laboratory stan- 
dard is a Shortt clock, of which the master pendulum 
is maintained under continuous thermostatic contro] 
For some time, however, the Department has been 
engaged on the development of a more refined 
instrument, in which the electrically-sustained longi 
tudinal vibrations of a metal bar held at its centre 
constitute a ** pendulum ”’ oscillating at a frequency 
of 2,367 cycles per second. A current generated 
by the vibration is amplified and fed to a phoni 
motor which may be used to exhibit time by driving 
a train of wheels. For high precision measurements, 
seconds signals are transmitted to a chronograph 
by which time observations can be made to 

second. The regularity of this instrument is natu 
rally dependent on the uniformity of temperature 
of the vibrating element, which is accordingly 
enclosed in a massive steel cylinder. The latte: 
is again surrounded by a circulating water bath in 








- 20. 


which, as the outcome of last year’s improvements, 
the temperature can now be maintained constant 
within + 0-002 deg. C. over periods of several! 
weeks. Preliminary trials have revealed that the 
vibrating element will have to operate in vacuo, 
and the provision of a suitable vacuum system is 
now receiving attention. 

The new primary standard barometer, with which 
pressures can be measured to an accuracy of 
so'sso in. of mercury, has now been completed 
and put into service. A paper describing this 
instrument, which is evacuated by means of a 
mercury-vapour pump when required for use 
and incorporates many novel features, notably 
a stainless steel tube fitted with glass windows, has 
recently been submitted to the Royal Society for 
publication. 

Pivot and Jewel Bearings.—Before concluding 
this summary of the Metrology Department's 
activities, reference must be made to a most inter- 
esting investigation of the causes and conditions 
of wear in pivot and jewel instrument bearings. 
Since the publication of the first year’s work,” 
tests carried out with stainless steel pivots rotated 
in contact with stationary sapphires have shown that 
rust develops on stainless steel (Ni 0-17 per cent., 
Cr 12-45 per cent.) precisely as on ordinary steel, 





* N.P.L. Collected Researches, vol. xxiv. See als 
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and that there is no significant difference in the 
wear, under similar conditions, of pivots having 
widely different hardness. A remarkable difference 
in the wearing properties of sapphire and fused- 
silica jewels has, however, been observed. Each 
of these substances was wear-tested in contact with 
a pivot made by mounting a »-in. diameter hardened 
steel ball on a staff of brass wire. In the case of the 
sapphire, the contour of the jewel remains com- 
paratively unchanged whilst a distinct flat is worn 
on the pivot. Quite the reverse occurs with fused 
silica. After one million revolutions the profile 
of the pivot, shown in Fig. 19, remains practically 
unchanged, whereas the fused silica jewel, Fig. 20, 
exhibits a clearly defined circular area which is the 
rim of a depression, worn into the surface of the fused 
silica, the radius of curvature of which is identical 
with that of the jewel. The debris seen in the photo- 
graph consists almost entirely of minute particles 
of silica and contains practically none of the rust 
which is copiously developed between steel pivots 
and sapphire jewels in relative motion. The fact, 
subsequently observed, that such rust does not form 
between steel pivots and diamond jewels has led 
to the suggestion that, whilst the attrition is pri- 
marily produced by molecular cohesion, the oxygen 
present in the rust may be derived from the sapphire, 
which is an oxide of aluminium. The similarity 
in composition and structure between the sapphire 
jewel (Al, O,) and the steel pivot (Fe,O;) may have 
a direct influence on the reaction between these 
substances, and this aspect of the choice of materials 
for pivot and jewel bearings is receiving further 
consideration. 
(To be continued.) 








ZINC ELECTRO-DEPOSITION. 


Tue electro-metallurgy of zinc has always shown 
itself to be a complex problem in view of the fact 
that zinc belongs to that class known as the less noble 
metals, i.e., those which are most electro-positive. 
The success of this work has become more necessary 
of recent years in view of its application to engineer- 
ing practice for the purpose of coating steel tubes 
with zinc. Apart from this, the great losses of 
metal in ordinary zinc metallurgy, and the costs 
generally involved have caused more attention to be 
devoted to electrolytic extraction. What commercial 
success has been achieved has resulted from over- 
coming great obstacles, since all the less noble 
metals give rise to difficulties in deposition. 

The deposition of zinc for ordinary plating 
purposes is exceedingly simple, but to deposit the 
metal in quantity from economically prepared 
solutions is quite a different matter. So much 
difficulty was experienced at one time that recourse 
had to be made to direct galvanising to ensure a 
suitable coating of zinc being obtained. Whilst this 
in some respects furnishes a good means of pro- 
tection, it is more detrimental to the quality of the 
metal coated, and accordingly many Admiralty speci- 
fications demand the electrolytic process being used. 

The first feature which assisted the development of 
zine electro-metallurgy generally was the demand 
for high-grade zinc for brass making, for which a 
higher price could be commanded. The electro- 
lytic product being free from lead and iron resulted 
in a much higher grade of brass being made. 
Amongst the principal difficulties encountered 
may be mentioned the high power consumption 
necessary to deposit a very base metal such as zinc 
from an aqueous solution using an insoluble anode. 
There is also the difficulty of finding a suitable anode 
material, and of securing a satisfactory cathodic 
deposit of zinc. In the recovery of zinc from the raw 
ore by electrolytic means, a series of roasting and 
lixiviation methods is first used whereby the result- 
ing liquors are purified and give an electrolyte of 
definite and constant composition. 

When complex ores are treated by this system, all 
the subsidiary metals can be recovered, which was 
practically impossible by the smelting system. These 
included silver, cadmium, and other metals of 
value. Poor ores of a class which would not pay by 
the older systems can be dealt with by electro- 
lysis. What happens when once the cathode 
surface has become coated with a layer of zinc 
is that hydrogen evolution is practically excluded 
owing to the considerable over-voltage at this metal. 


The higher the current density, the greater the over- 
voltage becomes, whereas the polarisation for zinc 
deposition itself is not greatly increased. The 
current efficiency is therefore raised, provided that 
the zine sulphate concentration in the electrolyte is 
high enough, and the circulation sufficiently vigorous 
to ensure a high zinc concentration at the cathode. 

When a high current density is employed, electro- 
lytes of higher acidity can be handled without 
much loss of current efficiency. One authority 
contends that at very high current densities, the 
efficiency may increase with increasing acidity. 
The complicated point is that the greater the hydro- 
gen ion concentration of the electrolyte, the higher 
is the conductivity, which means a lower voltage for a 
given current density and less tendency towards any 
treeing of the deposit. A too strongly acid electro- 
lyte not only leads to easier discharge of hydrogen 
ions, but can directly act chemically on the zinc 
which has been deposited. It should be noted, 
however, that electrolytically deposited zinc is so 
pure that it is not readily attacked by the acid, but 
nevertheless the current efficiency tends to fall off 
with increasing acidity at a given current density. 

Tank Equipment.—The tanks employed ‘for the 
deposition of zinc from the solution of its ores are 
similar to those used for depositing the metal on 
boiler tubes. The process, however, differs materi- 
ally, in that, on the one hand, zinc is recovered from 
solutions of the ore, whilst on the other, zinc anodes 
are inserted and thus directly create the solution by 
virtue of the electrolysis. The two systems of elec- 
trolysis may be discussed together because the zinc 
used for depositing on the tubes is that previously 
made by electro-deposition from the solution of the 
ore. In this country, preference appears to have been 
accorded to the lead-lined wooden tank, but in Ame- 
rica concrete vats and vats lined with asphalt have 
also been adopted. 

In the deposition of zinc from a solution of the 
ore, the anodes are composed of chemical lead, 
whilst the cathode starting sheets employed are 
made of aluminium. When depositing zinc for 
engineering purposes, the anodes are the zinc plates 
made by the above process, whilst the cathodes are 
represented by the tubes, or sections to be coated 
with zinc. In depositing the zinc plates, objeotion 
was long raised against the use of lead anodes, and 
hard lead was also tried without success, as the 
antimony present fouled the electrolyte with dis- 
astrous effects on the ultimate product. Experi- 
ence proved, however, that a protective layer of lead 
oxide formed on the surface of the anode, and 
together with manganese oxides which appeared in 
the form of impurities, offered such resistance to 
corrosion that the anodes lasted for years. 

The presence of too much manganese dioxide 
would result in an increase of voltage and hence a 
loss in current efficiency, and the anodes have there- 
fore to be scraped periodically to avoid this undue 
accumulation. The aluminium starting sheets 
suffer comparatively little corrosion in sulphate 
solutions and hold the great advantage that the 
zine can be easily stripped off. In order to ensure 
easy stripping, the aluminium surface must not be 
too rough, but on the other hand, too smooth sheets 
may prevent a good adhesion of the zine at the 
beginning of the operations. With steel tubes which 
have to be zinced, dressing and sand-blasting 
usually give the required surface without special 
treatment. 

Deposition.—Both anodes and cathodes are fitted 
with copper crossbars, which rest on corresponding 
*bus bars running along the sides of the tanks, 
whilst the electrodes themselves are connected in 
multiple when zinc plates are to be made. Where 
the deposition is to be made on engineering castings, 
&c., the usual basket arrangement is employed for 
holding them, but with long straight tube sections, 
an open wooden box is preferred. Generally 
speaking, the practice is to have the cathodes of 
somewhat greater area than the anodes, so as to 
reduce any possibility of treeing at the edges. 
The stripping of plates is sometimes rendered diffi- 
cult owing to the fact that the layers on the 
two opposite faces of the cathode tend to grow 
together, the edges taking a heavier deposit. One 
method of preventing this is to fit grooved wooden 








strips over the edges of the starting sheets. 


This trouble is not experienced in depositing zinc 
on tubes as the latter are generally of standard size 
} and thickness, at least for one operation at a time, 
and the zinc plate anodes are therefore easily 
arranged in the bath. The circulation of the elec- 
trolyte is performed by various systems. With 
plate deposition, the arrangement is to have the 
tanks constructed one above the other so that the 
circulation is effected by gravity, but for tubes, 
as all tanks may be utilised at the same time, 
advantage is taken of this and the circulation is 
assisted by a small centrifugal pump. 

In the deposition of zinc solutions of the ore, 
the electrolyte is slowly being reduced in zinc 
content, and the more rapid the circulation, the 
more rapid will be the extraction. The impoverished 
electrolyte is returned to the leaching vats to be 
enriched with fresh zinc. In the zincing of tubes, 
the electrolyte cannot become impoverished so long 
as there are anodes to supply the zinc, but it 
becomes foul and requires to be replenished with 
fresh acid. It is stated that aluminium improves 
the character of the zinc deposit, but the nobler 
metals must be almost entirely absent or these 
would be deposited before the zinc. 

The best conditions to maintain apply equally 
to the making of zinc plates and the deposition 
on steel tubes. What is most desirable is the 
production of pure, dense, and regularly developed 
deposits, and to ensure this the electrolyte should 
not contain less than 3 per cent., and not more 
than 8 per cent. of zinc. The proportion of acid 
must not be enough to cause any serious reduction in 
current efficiency, but should be sufficient to prevent 
the production of basic salts, which result in sponge 
formation. Whilst circulation is always advisable, 
it is most necessary when working at high current 
densities, or where the zinc concentration has 
fallen to a low level, as this ensures the maintenance 
of constant conditions at the cathode. Should it 
happen that the acid concentration has fallen, 
unless a good circulation is maintained, there will 
be nothing to prevent sponge formation. 

The deposition is best conducted compara- 
tively cold, since although a higher temperature 
would increase the conductivity of the solution, 
it increases the rate of chemical corrosion which 
lowers the hydrogen over-voltage, and thus results 
in a decrease of current efficiency. A high current 
density increases the current efficiency as it 
maintains a high hydrogen over-voltage. The 
smoothness of the deposit is improved by the 
addition of a small amount of glue or gelatine, or 
similar substances of a colloidal nature. As a 
general rule, the smoother the deposit the greater 
is the current efficiency. Practically all impurities 
which are more noble than zinc are deposited on 
the cathode, hence the necessity for working with 
pure electrolytes. 

Nature of the Deposit.—During the deposition 
the growth and nature of the deposit will be seen 
to vary. Although under the best conditions zinc 
forms a compact crystalline mass of greyish white 
colour, numerous points arise which tend to give 
irregular growths, and a surface which becomes 
“‘ warty,” and these can only be avoided by careful 
supervision. Many irregularities occur as a result 
of unforeseen impurities, as these may have a 
lower hydrogen over-voltage than the rest of the 
surface, cause hydrogen to be evolved, and give 
rise to spots which develop and cause neighbouring 
parts to be readily corroded. A further feature is 
that hydrogen bubbles tend to adhere to the deposit 
at certain points and prevent the continuance of 
the deposition Jocally, thus resulting in a honey- 
combed or irregular deposit. Observation shows 
that, if the surface of the deposit becomes at 
all irregular or rough, the hydrogen over-voltage 
will fall, whereby the discharge of hydrogen is 
facilitated and chemical solution becomes rapid. 
From this it will be gathered that once smooth 
deposits have been secured, it is of the utmost 
importance to maintain the conditions by keeping 
up the correct additions, as the process is more or 
less a cyclic one. 

The production of zinc sponge, once started, 
spreads rapidly over the whole surface ‘of the 





cathode and can seldom be arrested. An immediate 


addition of more acid, and a raising of the current 
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density has sometimes been known to stop this if 
the effect has not set in too strongly. Antimony 
is the most serious impurity, and should not be 
present in the smallest quantity, as it tends to 
sprouting and to the lowering of the current den- 
sity. Cobalt is probably almost as objectionable, but 
is seldom found in practice. Arsenic tends to form 
holes in the deposit, and even the smallest 
quantities cause a roughening of the surface. The 
presence of a minute proportion of copper is not 
so important, but larger amounts are said to be 


directly responsible for the production of zinc | 
Iron has been regarded as practically | 


sponge. 
harmless, but the amount of iron present in many 
commercial spelters would tend to undesirable 
corroding of the deposit. 
in sulphate electrolytes may be said to be harmless. 
the to uniform 
current 


Throughout ensure 


the 


process, 


operation, 


tends to maintain a regular deposit by increasing 
the conductivity of the solution, but incidentally 
makes hydrogen-ion discharge more easy, and, of 
course, increases chemical corrosion. 


SADI CARNOT, 1796-1832. 


We have, on many occasions, dealt with the work of 
Sadi Carnot, whose essay Réflerions sur la Puissance 
Motrice du Feu et sur les Machines Propres a Dévélopper 
cette Puissance was first published in 1824. Brought 
to light by Lord Kelvin, this essay has had a profound 
influence on the progress of science. The centenary 
of its publication was fittingly commemorated at a 
special meeting of the Société des Ingénieurs Civil de 
France, which was addressed by the President of 
the Society and by MM. D. Berthelot and Henry Le 
Chatelier, and of this we gave an account in our issue of 
January 29, 1926 (vol. exxi, page 141). Without 
repeating what was then said of Carnot’s views and their 
significance, it is only fitting that the centenary of his 
death should not go unnoticed. He was only 36 
when he died, and he published nothing besides his 
essay, but he left many manuscript notes containing 


views regarding heat and work which show that 
he was on the way to forestall both Mayer and 
Joule 


The presence of lead | 


efficiency is kept under | 
careful control, and, at a given current density, this | 
efficiency depends very largely on the concentration | 
of free acid in the electrolyte. Considerable acidity | 
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The scion of a celebrated family of Burgundy, Carnot 
was the son of Lazare Nicolas Marguerite Carnot | 
(1753-1823), the mathematician and engineer, who, 
during the Revolution, gained for himself the title 
‘organiser of victory.” Marrying in 1786, Lazare 
had three sons, the first Sadi who died in infancy, 
the second Sadi who is known for his memoir, and 
Lazare Hippolyte Carnot (1801-1888), who became a 
Life-Senator of France. The eldest son of Hippolyte 
was Marie Francois Sadi Carnot (1837-1894), the civil 
engineer and statesman who, in 1887, became President | 
of the Republic and was assassinated at Lyons, on June 
24, 1894. The name Sadi comes from a thirteenth 
century Persian poet, whose writings the elder Carnot 
admired. Nicolas Leonard Sadi Carnot, the author of 
the essay, was born in Luxembourg, on June 1, 1796, 
and after attending the Lycée Charlemagne, in 1812, 
gained admission to the famous Ecole Polytechnique 
and two years later, in October, 1814, entered the 
Corps of Engineers at Metz. His youth had kept him 
out of the Napoleonic wars and his life was destined 
to be spent in routine duties in the provinces and on | 
the staff in Paris, to which he was appointed in 1819, 
In 1827, he was made a captain, and the following 
year he retired from the army. He was essentially a 
student, but one with a wide outlook. Music, art, and 
literature occupied his mind no less than mathematics, 
physics and engineering. The scientific institutions of 
Paris in his day claimed many famous teachers, and he 
followed courses at the Collége de France, the Sorbonne, 
and elsewhere. He was familiar with the work of 
Rumford, Dalton, and Gay Lussac, and no one in 
France knew more about the steam engines of New- 
comen, Watt, Smeaton, and Trevithick. He early 
recognised the important part the steam engine was to 
jay in future developments, and accordingly set 
Limeclf to found an exact theory of its action. It is 
to be regretted that no full biography of him exists, | 
for the short biographical sketch written by his brother 
in 1878, gives us but glimpses of a character of great 
charm and versatility. He never married, and his 
death through cholera, on August 24, 1832, after a long 
period of illness, occurred at a time when Paris was swept 
by an epidemic. Even his brother does not say where 
he was buried, and, so far as we know, there is no 
monument to him. 
the name of Sadi Carnot will always be remembered. 


| 
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2,500-H.P. ELECTRICALLY-DRIVEN 
WINDING ENGINE. 


Tue electrically driven winding engine, which is illus- 
trated in Fig. 1, is installed about 3,200 ft. below the 
surface in No. 16A shaft of Crown Mines, Limited, 
South Africa, and is said to be the largest that has been 
constructed for this service. Itis used for winding rock 
up a vertical shaft, which is sunk to a further depth 
of 3,600 ft., and is electrically driven by equipment 
manufactured by Messrs. British Thomson-Houston 
Company, Limited, Rugby. The winder is of the 
double-drum type, each drum being of the cylindro- 
conical form, with minimum and maximum diameters 
of 12 ft. and 24 ft., respectively. One of these drums is 
keyed direct to the shaft of the winder, while the 
other is coupled to it through a multi-tooth clutch 
operated by compressed air, thus enabling adjustments 
of the rope to be effected. Each end of the shaft is 
driven by a 1,425-h.p. direct-current motor running at 
39-8 r.p.m., which was partially built up on site and 
transported underground. These motors are supplied 
from the motor-generator set illustrated in Fig. 2, 
which consists of a 2,500-h.p., 2,000-volt, three-phase 
induction motor coupled between two 1,050-kw. 


generators which generate direct-current at 1,100 volts. 


An exciter is also carried on the same shaft. The speed 


| of this set is 492 r.p.m. 


The rock which is handled by the winder is loaded 


|into skips, each of which weighs 4} tons and carries a 
|load of 10 tons, generally comprised of 8 tons of rock 
}and 2 tons of moisture. 
is capable of winding through the full depth in 89 
seconds, which, with an interval of 11 seconds between 
But so long as science is studied, !the winds, gives a total cyclic time of 100 seconds. 


With this load the machine 


In other words, 360 tons, of which 288 tons is rock, 





Warp-LEONARD MorTor-GENERATOR SET. 


can be wound per hour. The equipment also 
employed for winding men from a depth of 2,600 ft., 
utilising the large-diameter portion of the drum only. 
The cage provided for this purpose weighs 8,000 Ib., 
and is capable of carrying a load of 9,000 Ib. The trip 
of 2,600 ft. occupies 65} seconds, with 25 seconds 
between the winds. 


18 


161-Kv. Om Briast Crrcurr Breaker: ERRatum.- 
We regret that Fig. 3, in the article entitled “ 161-kv. 
Oil-Blast Circuit Breaker,’’ which appeared on page 140 
of our issue of July 29, was printed upside down. 


TELEPRINTERS IN Rattway OpeRATION.—In 1928, 
the London and North Eastern Railway installed Creed 
printers of the manual automatic and page-printing 
types on a circuit between York and Newcastle, and 
thus increased its capacity by 100 per cent., besides 
entirely obviating the delays which had formerly been 
frequent at busy times. It has now been decided to 
extend the use of this apparatus by installing teleprinters 
at sub-centres in Sunderland, Middlesbrough, and 
Darlington. Messages to and from the areas served by 
these places will be transmitted over sounder circuits as 
at present, but those requiring to go to York or any of 
the other sub-centres will be dealt with by manually- 
operated keyboard transmitters and page-type tele- 
printers. At York, all the teleprinter circuits will be 
concentrated on a switchboard with an ultimate capacity 
of 16 lines, which will enable connection to be made to 
three automatic transmitters with an operating speed of 
66 words per minute, and to three perforators for prepar- 
ing the perforated tape. Messages from one sub-centre 
to another will either be re-transmitted at York or trans- 
mitted direct via York, depending on the traflic con- 
ditions. It is anticipated that the scheme will result in 
increased speed and efficiency, as well as in a reduction in 
operating cost. 
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ELECTRICALLY-OPERATED PETROL PUMP. 


CONSTRUCTED BY MESSRS. BECK AND COMPANY, LIMITED, ENGINEERS, LONDON. 











ELECTRICALLY - OPERATED 
PETROL PUMP. 


TuE electrically-operated flow meter roadside’ petrol 
pump illustrated in the accompanying Figs. 1 and 2, 
is of interest not only from the point of view of design 
and construction, but from the fact that it is a wholly | 
British production, pumps of this nature having, 
hitherto, usually been imported. The pump is manv- | 
factured by Messrs. Beck and Company, Limited, 130, | 
Great Suffolk-street, London, 8.E.1, and has been | 
given the trade name of the “ Beckmeter” electric | 
metering pump, from the fact that the principle of the | 
firm’s well-known water meter has been embodied | 
in the measuring device. The employment of this | 
meter results in a high degree of accuracy at all rates | 
of delivery, while the capacity reaches the useful 
figure of from 10 to 12 gallons per minute. This rapid 
output combined with the fact that the customer does 
not have to wait for a container to be filled and a long | 
hose drained, the latter being of the so-called “‘ wet ” | 
type, should, it is claimed, appeal to the motorist, 
while economy in running, indicated by the fact that 
the operating cost is approximately | unit of electricity | 
per 1,000 galls. delivered, should be an asset to the | 
petrol vendor. 

From the external view given in Fig. 2, it will be | 
seen that the machine is very neat m appearance. 
It is finished in enamel with the dial shrouding and | 
delivery fittings chromium plated. The casing is in| 
halves as will be clear from the figure. Both halves 














|can be readily removed. As may be gathered from 
| Fig. 1, they enshroud a structure of angle iron, cross- 
| braced by the platforms carrying the several units of 
|the mechanism. Beginning at the bottom of this 
| figure the first unit is the suction filter. This has a 
| cover held in place by a bayonet-catch crossbar and is 
opposite a handhole in the front casing. The screen 
is of fine Monel metal gauze. A drain pipe and cock 
discharging into the tank return pipe prevents loss of 
petrol when cleaning. The pump is situated immediate- 
ly above the filter. It is of the Varley Paracyclic type, 
a description of which was given in ENGINEERING, 
vol. cxxxiii, page 383 (1932). The pump is driven by 
a Tex-rope belt from the motor above it. This is of 
} h.p., and is certified flame proof. It is wound to 
suit local voltage. A portable crank handle is provided 
for driving the pump, by means of a chain and sprocket 
wheels, in case of current failure. This is not shown 
in the illustration. The belt is tightened by adjustment 
of the motor holding-down bolts. 

The petrol on leaving the pump is delivered to 
the air separator at the top of the column. This is 
a closed rectangular tank with four connections. Three, 
on the bottom, consist of the pump delivery pipe, the 
supply pipe to the meter and the return pipe to the 


|tank. This latter is carried up inside the tank nearly 


to the top, and any air rising from the petrol is returned 
by it to the supply tank. A certain amount of petrol 
is also continuously returned to the tank by an overflow 
action ; the return pipe is fitted with a ball snift valve 
to prevent the formation of a vacuum. A top con- 


nection on the separator is coupled by a small pipe 
to the cover of the meter to enable any air in the meter 
itself to be evacuated. 

The supply pipe to the meter is corrugated to ensure 
flexibility. The meter is situated above the motor. 
It comprises a base containing the working parts and 
a domed cover through which passes the spindle 
actuating the indicating gear. The measuring device 
consists of five cylinders with their axes vertical and 
disposed in a ring round a central passage with which 
the delivery pipe to the hose is connected. The central 
passage terminates in a Monel metal) seating through 
the centre of which the opening is carried. It has five 
rectangular ports, each communicating with one of 
the cylinders, disposed round it. All six orifices are 
situated in a spherically-shaped surface which forms 
the valve seat proper. The valve, which is cup-shaped, 
rests on this surface, and is provided with radiating 
arms, the extremities of which are connected by rods 
to plungers in the cylinders. 

The valve does not sit square upon the seat but is 
tilted, with the result that some of the ports are un- 
covered and the petrol is forced by the pump into the 
cylinders concerned, while others are put in communi- 
cation with the central opening by a recess in the valve, 
the petrol in their cylinders being discharged to the hose 
pipe. This tilting action is continuous, that is, the motion 
of the valve is analagous to that of a swash plate, and 
an even discharge of petrol takes place. The ports 
serve alternately as inlet and outlet. The degree of 
tilt naturally controls the stroke of the plungers and 
therefore the measuring capacity of the cylinders. 
It is determined by a collar on which the edge of the 
valve rests as the tilting takes place. : This collar is 
screwed on to the lower part of the valve seat, the 
periphery of which is threaded, so that rotation of the 
collar alters its vertical height. Rotation is effected 
by external teeth meshing with a small pinion, the 
shaft of which extends through the meter base. This 
shaft is locked by the wire and seal, which is attached 
by the weights and measures inspector when verifying 
the delivery quantity. The accuracy of the meter 
is indicated by its sensitiveness to adjustment, a 
quarter turn of the regulating shaft resulting in an 
alteration in discharge of about six drachms. It is 
understood of course that the tilting action of the 
valve is derived from the plungers under the pres- 
sure from the pump, no two plungers being at the 
same position of the stroke at the same time. There 
are no.cup leathers, springs, &c., in the mechanism, 
and the plungers and cylinders are ground, and not 
packed. There is, therefore, virtually nothing to get 
out of order. 

The valve casting terminates in a rod, the extremity 
of which, when the meter is functioning, describes a 
circle in a horizontal plane due to the swash-plate action 
of the valve. This end engages with a lever on the end 
of the vertical shaft passing through the dome of the 
meter, the other end of which carries a similar lever, 
the whole forming, in effect, a crankshaft by which 
motion is transmitted to the indicating mechanism. 
This consists of an assembly of pinions, gear wheels, &c. 
resembling a clock in appearance. It operates pointers 
on two dials, one at the front and the other at the 
back, 10 in. in diameter, as well as a totalising indicator, 
and a mercury svvitch on the motor circuit. The dials 
are illuminated from the top by hooded electric lamps, 
and each is furnished with two pointers, one, coloured, 
and indicating complete gallons and the other, black, 
indicating fractions of a gallon. Resetting knobs 
project through the glass covers. The totalising 
indicator is shielded so that it can be read only by 
authorised persons. The connection to the motor 
switch forms the automatic cut-off which is demanded 
by certain local by-laws. It stops the motor when 
a predetermined quantity of petrol has been delivered, 
the object of this precaution being to avoid the complete 
emptying of the tank should illness or accident in- 
capacitate those in charge. The switch is thrown in 
again by hand, should the quantity of petrol required 
be more than the predetermined amount. 

The switch is also coupled to a trigger on the bracket 
in which the hose control cock is held when not in use, 
the putting of the control cock in place automatically 
stopping the motor. The petrol, after leaving the 
meter flows, through a sight feed of the usual type, 
having rotating vanes. It then passes through the 
hose, which is 10 ft. long, to the control cock. This 
is of the trigger-operated type and is designed so 
that the operator can give accurate measurement. 
It contains a secondary spring-loaded valve which 
ensures that the hose remains full and is therefore ready 
for immediate use at any time. The sudden stoppage 
of the flow does not affect the pump or motor other 
than by causing the former to by-pass the petrol 
automatically to the tank. The electric wiring inside 
the column is complete, only two external connections 
to junction boxes being required when installing. In 
addition to the two dial lights, there is a third on the 








top of the column to illuminate the usual glass globe. 
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All the wires are enclosed in heavy tubular metal 
conduits. The Beckmeter electric metering pump 
complies with the Board of Trade Regulations and is 
certified accordingly. 


STEAM LORRY WITH AUTOMATIC 
FUEL AND WATER CONTROL. 


Wutze legislation, in the days of the “man with 
the red flag,” had a paralysing effect on the develop- 
ment of steam road locomotion, the provision in the 
more recent Road Traffic Act, that where there is only 
one man in charge of a steam wagon he must stop the 
vehicle when the fire needs attention, appears to have 
stimulated invention. Proof of this lies in the pro- 
duction, by Messrs. the “ Sentinel’”’ Waggon Works, 
Limited, Shrewsbury, of a steam vehicle, the “ Auto- 
Sentinel,” which can be run continuously by one man, 
both fuel and water being supplied to the boiler 
automatically. The driver, therefore, can devote his 
attention to the road and steering wheel, and works, 
moreover, by not having to handle coal, in conditions 
of greater p Sem tig The coal in the new wagon is 
carried in a totally-enclosed steel hoppered bunker. 
This is filled through a chute at the back of the cab, 
but a hinged door on the top enables coal to be taken 
out by hand for lighting-up, or for use in an emergency. 
The bunker will hold 6 cwt. of coal, a supply normally 
sufficient for a journey of between 120 miles and 180 
miles, the exact distance depending, of course, on the 
load carried by the vehicle and the gradients and 
surface of the roads. The enclosure of the coal 
supply removes one of the objections urged against 
the steam lorry, namely, that it is dirty, an objection 
which, in some cases, was held to outweigh its admitted 
economy when handling heavy loads. 

The boiler is provided with a mechanical stoker so 
designed that it can be used with ordinary steam coal, 
i.2., not screened or graded, any large pieces being 
mechanically crushed to the correct size during the 
firing operation. The coal is deposited from the 
bunker on to a feed screw, which delivers it by a 
closed channel through an opening in the boiler side 
on to a rotating grate. The adoption of this form of 
grate ensures even distribution of the coal over the 
grate area and prevents the damping down of the fire 
such as ocours when fresh charges of cold fuel are 
discharged intermittently on to a fixed grate. The 
rotating grate is carried in a frame supported by three 
steel rollers which are protected from dirt, &c., and 
have dust-proof grease nipples for lubrication. The 
rollers are spaced circumferentially 120 degrees apart, 
and that at the front of the boiler is carried on a 
trunnion mounting fitted with a handle so that it 
can be swung clear of the grate in order that the grate 
can be dropped for cleaning the fires or for clinker 
removal. 

The feed-water is controlled by an automatic 
regulator, the ‘ Sentinel-Trist’’ Thermofeed, by 
means of which excess water is returned to the feed 
tank and the correct level is maintained in the gauge 
glass. The feed pump is, however, driven from the 
engine so that the amount of water delivered to the 
regulator is, normally, directly proportional to the 
engine speed. The regulator also controls the shaft 
driving the mechanical stoker. This shaft is operated 
from the engine, and the action of the regulator 
couples it or disengages it as necessary by means of a 
clutch. The quantity of coal automatically supplied 
to the grate is, therefore proportional to the amount of 
feed water delivered to the boiler. The rate of fuel 
feed may, further, be varied, to suit the quality of 
coal used, and the running conditions, by means of a 
lever in the driver's cab, connected with the fuel 
feed mechanism. The new wagon is very neat in 
@ppearance, and has a particularily wide range of view 
at the front and sides of the cab, a large porthole at 
the back of which permits following traffic, &c., to be 
easily seen. As the fitting of a mechanical stoker and 
automatic feed regulator in combination is distinctly 
novel for road vehicles, the design is of special interest 
technically, apart from the economic advantages it 
offers. 





ALUMINIUM WHEELBARROW.—A light-weight wheel- 
barrow has been produced by Messrs. The Cleveland 
Wheelbarrow and Manufacturing Company, Bedford, 
Ohio, U.S.A. It is constructed eatirely of high-strength 
aluminium alloys, with the exception of the axle, and 
weighs only 37 lb. The wheelbarrow has a sheet-metal 
tray blanked out of 14-gauge sheet and formed and 
beaded in the usual manner. The handles are of tubing, 
and the braces consist of channel sections. wheel 
dise is made from heavy te, while the tyre is formed 
from }-in. flat bar ; roller bearings in the hub of the wheel 
facilitate its movement. The barrow has an overall 
— of 5 ft., a width of 2 ft., and a height of 2 ft. 5 in. 
It n er of 3 cub. ft. of wet concrete, or from 
4 oub. ft. to 5 oub. ft. of sand. High-strength aluminium 


alloys are used throughout, to enable the barrow to 
stand up to the severe usage often accorded to this type | 
jon February 24, 1932. 
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THE STRENGTH OF MATERIALS AS 
AFFECTED BY DISCONTINUITIES 
AND SURFACE CONDITIONS.* 


By Professor F. C. Lza, O.B.E., D.Sc., M.Inst.C.E., 
M.I.Mech.E. 


Introduction.—Before proceeding to discuss the effect 
of discontinuities on the behaviour of materials under 
repeated stresses, it seems desirable to deal briefly with 
stress and the effect of repeated stresses on materials, 
as distinct from their behaviour under static stresses. 
Materials may be subjected to three types of stress, 
tensile, compressive, and shear stresses, and almost 
any combination of these three may exist simultaneously. 
A simple tensile test piece has on planes perpendicular 
to its axis pure tensile stresses, but on a plane inclined 
to the axis both tensile and shear stresses. Similarly, 
a simple specimen under conipression has shear stresses 
on planes inclined to the axis. A rod carried on 
two supports and loaded transversely to the rod is 
subjected to bending and shearing, and on any plane 
perpendicular to the axis there may be tensile stresses, 
compressive stresses, and shear stresses acting simul- 
taneously, A rod twisted by a couple is subjected to 
shear stresses only on planes perpendicular to and 
parallel to the axis, but on other planes, shear stresses 
and tensile stresses or compressive stresses may be 
acting simultaneously. 


to bending, or twisting moments and thus to the three 
types of stress; or to what is generally called a condi- 
tion of compound stress. Most materials under these 
stresses obey the well-known Hooke’s law, within a 
certain range of the stress. On certain planes the direct 
stress is a maximum, on others the shear stress. Which 
type of stress will cause failure of a material under 
certain conditions is a problem of real difficulty. The 
failure may be due to the maximum shear stress or the 
maximum direct stress (principal stress), or it may be 
associated with maximum strain. A specimen of mild 
steel twisted in a suitable machine will generally fail 
on a plane perpendicular to the axis. A similar specimen 
of cast iron or hard steel will fail on a plane inclined to 
the axis. In the former case it would appear to fail by 
shear, but in the latter by tension. It will be seen later 
that the stress that causes failure appears to be different 
when a discontinuity occurs in a material than when 
no such discontinuity exists, but for the present it is 
only necessary to point out the difference in behaviour 
of what may be called ideal specimens under repeated 
stresses, as compared with their behaviour under 
static stresses. 

Let a mild steel tested in an ordinary tensile testing 
machine have a tensile stress of 30 tons per square 
inch; if specimens of this same material are subjected 
to cycles of direct stress (tension and compression) the 
range of stress that will fracture the specimen will 
depend on the mean stress. If this is zero, the applied 
stresses will be first tension and then compression, and 
the range that will not produce fracture will be about 
+ 15 tons per square inch. A range of + 20 tons per 
square inch will produce fracture in a finite number of 
repetitions. The machines used for such tests have been 
described elsewhere. 

If the same material is subjected to cycles of bending 
stress in a suitable machine, the safe range of stress 
at zero mean stress will be again about + 15 tons per 
square inch. In a machine subjecting the material to 
cycles of shear stress the safe range of stress will be 
about + 10 tons per square inch. Figs. 1 and 2 show 
the type of curve from which this safe range of stress 
is interpolated. In Fig. 1 the range of stress applied to 
the specimen is plotted as ordinate and the number of 
repetitions to cause failure as abscissa. 

Curve No. 1 appears to become parallel to the axis 
of repetitions, and the limiting range of stress is that 
which the specimen will resist for an infinite number of 
repetitions, or, as generally taken for the purpose of 
comparison, the range which it will resist for more than 
10,000,000 repetitions. Curve No. 1, Fig. 2, shows the 
results of the same series of tests as curve No. 1, Fig. 1, 
but plotted logarithmically. It will be seen that for 
more than a certain number of repetitions the curve 
No. 1, Fig. 1, does become horizontal and indicates 
a real fatigue range. We shall see later that for certain 
types of discontinuities no clear indication of such a 
limiting fatigue range is given. The fatigue range 
curves obtained from all types of machines for the same 
material are similar. 

If the mean stress is now given a definite value, 
it is found that the fatigue range diminishes. Fig. 3 
shows the fatigue range as the mean stress is altered 
for an alloy steel and for the 0-14 carbon steel. Refer- 
ence to other curves will be made later. 

The Effect of Discontinuities—The effect of a dis- 
continuity in concentrating stress is well known. If 





* Paper read at the Joint Meeting of the Ceramic 
Society and the Society of Glass Technology, Sheffield, 
Abridged. 








Machine elements may be subjected to direct stress, | 


we take a glass rod and mark it with a file and load it 
transversely, it will break easily by tensile stresses at 
the bottom of the nick. If we break it without a nick, 
it will most probably break by shearing in planes at 
‘about 45 deg. to the axis of the rod. A bar of steel 
| or an ingot which can only be broken with very great 
| difficulty can often easily be fractured by bending or by 
la sudden blow when a saw cut or milled groove is 
|made in the material. In elements of machines or 
structures that may be subjected to repetition stresses 
discontinuities of form or of internal structure occur. 
The diameter of a shaft, for example, may for con- 
structional reasons change, and thus there will be a 
fairly rapid discontinuity of form. A dowel hole may 
be drilled in the shaft; a key bed or a screw thread 
may be cut in it. A wheel or pulley may be fixed 
tightly on to an axle and at the circumference where 
there is a tight grip on the shaft a sudden discon- 
tinuity in the di of stress takes place. Not 
infrequently crankshafts fail after a certain time at the 
junction between the webs and the crank ; axles fail 
within the wheels where, due to the shrinkage of the 
wheel on to the axle, the grip is particularly tight and 
fracture takes place within the wheel hub. Fractures of 
aeroplane engine shafts have been known to take place 
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after a few hours’ running, due to cracks commencing 
at small discontinuities of form. 

In certain, cases of mechanical discontinuities, as, 
for example, when a small hole is drilled in a shaft, or 
a groove or thread, with a known radius of curvature 
at the bottom of the groove, is made, the increase of 
stress due to the hole or groove can be calculated ; 
but in other cases the increased stress cannot be esti- 
mated with any degree of accuracy. If a groove were 
perfectly square, so that the radius at the bottom of 
the groove was infinitely small and the material 
behaved elastically, the stresses would be infinite, but, 
fortunately, nearly all materials used by the engineer 
have a certain amount of plasticity, and when the 
stress exceeds a certain amount they flow and thus 
the stresses at such sharp curves may, by the plastic 
yielding, be reduced to finite values. The range of 
stress during cycles of applied stress may, however, 
in all these cases be such that, although other parts of 
the particular element, where the apparent calculated 
stress is the same as near to the discontinuity and too 
low to cause fracture, yet failure may occur com- 
paratively easily near to the discontinuity. 

As distinct from discontinuity of form, it is possible 
to think of what might be called discontinuity of 
internal structure. All metals in common use consist 
of crystalline ates, the crystals being separated 
by material often of a very different composition from 
the crystal. At the crystal boundaries, therefore 
there are discontinuities, and it becomes important to 
ask whether these behave in a similar way to dis- 
continuities of form.. Suppose a piece of mild steel to 
be so prepared that there are no sudden discontinuities 
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of form; then under a certain range of stress the 
material will fail after, say, 10? repetitions, and at a 
slightly lower stress it will not fail. This may be 
said to be the safe range of stress. Whether the failure 
is caused by cracks commencing at the crystal bound- 
aries or in the crystal does not for the moment affect 
this safe stress. It is the safe stress for that material 
in its best form, and any lowering of the safe stress by 
a discontinuity of form can only be attributed to an 
increase in the stress at the discontinuity. If, how- 
ever, in a metal there are nuclei of impurities or small 
blow holes, then this may definitely behave in a manner 
similar to discontinuities of form. If a material is 
heat treated in some such way that at the surface of the 
material oxidation may have occurred at the crystal 
boundaries, or decarburisation, either by oxygen or 
hydrogen, has taken place, then the surface may be 
somewhat similar to a clean surface with fine tool 
marks or scratches cut into the surface. Again, 
suppose a metal has been cold-drawn, as in the drawing 
of wires, then it is well known that distortions of 
crystals take place, and it may be at crystal boundaries 
there may now be discontinuities in the form of sub- 
microscopic cracks which may cause stress concentra- 
tions, and thus failure under repeated stresses at much 
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lower stresses than might otherwise be expected. If, 
again, a surface is subjected to corrosive conditions 
and small pits are formed on the surface, or corrosion 
may even penetrate into the crystal boundaries, then 
concentrations of stress may be probable. It will be 
shown that when materials are heat treated and left 
black, or when they are cold-drawn or subjected to 
corrosive conditions, the surfaces are affected in some 
way that very considerably reduces the safe fatigue 
range for the material. 

Reference has been made to failure of materials 
under bending, or due to a blow, when a milled grooye 
is made in a specimen. Types of machines have been 
developed to test, by impact, the number of foot- 
pounds of work necessary to break a specimen of 
standard size with a standard type of groove. It is 
found that the impact necessary to break a specimen 
depends, for a standard specimen of given material in 
a specified condition, on the form of the notch. The 
smaller the radius at the bottom of the notch the 
smaller the blow required to break the specimen. 
Without a notch it is often difficult to break the 
specimen by means of a blow; it prefers to bend. It 
appears, therefore, in this case that at the sharp dis- 


of stress occurs which easily cracks the material when 
the blow is struck. Again, a grooved. specimen, 
supported in a particular way, may be struck a number 
of blows by a falling and rising hammer. The number 
of blows required for a given fall to break the specimen 
depends, on the form or sharpness of the bottom of 
the groove and upon the size of the specimen. Small 
spocene bend more easily than large ones of similar 
orm. 

Plasticity and Discontinuities.—Materials like glass 
have little or no plasticity, whereas mild steel and many 
other metals when stressed beyond the elastic limit 
can undergo considerable plastic deformation before 
fracture. As might be expected, therefore, the effect 
of a discontinuity of known form has a less effect under 
repeated stress conditions for a plastic than for a 
comparatively non-plastic material, and has much less 
effect under conditions of statical stress. This is seen 
| comparing the behaviour of a glass rod with a piece 
of copper wire. As already suggested, if in the neigh- 
bourhood of a discontinuity plastic flow can take place, 
then, as the cycles of stress are repeated, or in the case 
when a single blow breaks the specimen, plastic yield 
occurs, and the actual stress developed is less than in 
the more brittle or non-plastic materials. 





Fig.5. REPEATED BENDING TESTS 0-14 %C. 
STEEL SPECIMENS, PLAIN, VEE GROOVED 
in AND NICKEL PLATED. 
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Before describing experiments, a few illustrations 
from practice which the author has examined, where 
sudden discontinuities have led to a failure under 
repeated stress, may be considered. The wheel had 
been removed from a railway axle, and it was found 
that a crack 1 in. deep had perso at about. 2 in. 
from the inner face of the wheel and within the wheel. 
On measuring very carefully the diameter of the 
fractured shaft, it was found to be, in the neighbour- 
hood of the fracture, a few ten-thousandths of an inch 
larger than at other points along the axle. It appeared 
fairly clear that the axle had been gripped tightly near 
the fractured section. Although the axle had not 
actually broken across the whole section, the crack 
extended through a considerable portion of the section, 
and it was of the typical type of fatigue failure. 

The stresses in this axle calculated in the ordinary 
way were very much smaller than might have been 
expected to cause fracture, and the nature of the blows 
to which it had been subjected as the wheel passed 
over rail joints, points, crossings, &c., could not be 
known, but there is no doubt that near to where the 
fracture occurred the nominal stress was not nearly 
so great as in the mid part of the axle. It is probable 
that between this tight grip and the inner face of the 
wheel there had been sufficient play to allow of the 
full development of the bending stresses in this enlarged 
part of the axle, and these had been increased by the 
sudden discontinuity, so that the ‘‘ concentration ” of 
stress was greater than in the part of the axle of less 
diameter, where the bending moment was the same, and 
the nominal stress greater than at the fracture, A 
series of tubes was being tested under repeated stress, 
These were held in collets. The calculated stress in 
parts of the tubes well removed from the collets was 
about 12 tons per square inch, and at entry to the 
collet, where fracture occurred, was about 7 tons per 
square inch, Sudden discontinuities evidently, there- 
fore, had. the effect of increasing the stress to at least 
1-7 times that at the section of the tube where there 
was no rapid discontinuities. 

As another example, a copper alloy specimen was 
held in a collet, and for a special reason a very long test 
was being carried out. In the collet, the diameter of 
the specimen was such that the calculated stress was 
only 8 tons per square inch. In the reduced part of 


specimen fractured at the collet, so that in this case 
the effect of the collet was to raise the stress at least 
50 per cent. above that indicated by the calculation, 
It is of interest. to note that this specimen, at 
various ranges of repetition stress, ran 602,000,000 
repetitions before fracture. The author has also had 
referred to him other cases of shafts that have fractured 
at key holes and at the bottom of threads, in which 
cases a concentration of stress at the discontinuities 
has obviously been the p cause of failure. In 
some of the cases to which reference has been made 
the failures were due to repetition stresses applied in 
cycles without impact. In other cases, there is no 
doubt that impact had contributed to the failure, as, 
for example, in the case of the railway axle and the 
motor shaft referred to later. 

Experiments on the Effect of Grooves, &c.—In the 
author’s laboratory a great deal of work extending over 
a number of years has been carried out, but reference 
can only be made to a few examples. 

Particulars are given in Tables I and II of static 
tests on certain types of steels. If we compare No. 5 
of Table I with No, 4 of Table II, it will be seen that 
the maximum stress of the ungrooved specimen at 
fracture in Table I is 34-7 tons per square inch ; test 
Plain Pieces. 


Taste I.—Tensile Tests. 


























— 
Maxi- | Reduc us 
No ay mum tion | Elong of 
of r Material Ton “9 Stress of ation, | Elas 
Test 3 Tons | Area, per ticity 
_ ‘a7 per per cent. Tons 
ieee sq.in. | cent per 
8q. in 
1 | 0-86 per cent. 
C steel, 84. ..| 36-0 _— 29-6 7°56 | 12,500 
2 | 0-84 per cent, 
C Steel, 1 ..| 45-0 80-8 32-8 13-0 | 13,300 
3 | 0-09 per cent 
C Steel, nor | 
malised “|= 28-4 62-0 | 42-0 12,300 
4 0-14 per cent. | 
C Steel, nor- | 
mal .+| 18°5 28-9 — Witenes 12,300 
5 0-14 per cent. 
C Steel, oil- 
quenched 17-2 34:7 78-0 25-0 12,200 








Note.—Tests 1, 2, and 5. Ewing extensometer, 2 in. gauge- 
length. Test 4. Cambridge extensometer, 100 mm. gauge- 
length. 


TaBLe II.—Tensile Tests. Grooved Pieces. 
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| 
Maxi- 
- mum 
Material Form of Stress. Remarks. 
and Mark. Groove. Groove. Tons ‘ 
In. per | 
aq. in. | 
| 
0-84 per cent. 75 deg. Vee| 0-0035 84-2 - 
C Steel, $1 
0-84 percent. | *16t.p.i.W.| 0-025 88-3 At bottom 
C Steel, 81 of groove. 
0-14 per cent. 75 deg. Vee} 10-0035 35-6 Broke away 
C Steel, 14, from groove. 
oil-quench: 
0-14 percent. | *16 t.p.i.W.| 0-025 44-9 At bottom 
Keel, 14, of groove. 
oil-quenched 








* One groove similar to 16 threads per inch, Whitworth. 


piece No.4, Table Il, shows that the stress on the 
net. aréa of the bottom of the thread was 44-9 tons 
per square-inch. The specimen No. 3 of Table II did 
not: break at the bottom of the 75 degrees groove. __ 
It will be seen that the depth of the groove of speci- 
men No. 3, Table Ll, was only 00035 in., and of 
specimen No. 4, 0-025 in. Under static stress, there- 
fore, it is clear that a groove or a thread does not of 
necessity weaken the specimen when under pure 
tensile stress; The reason for this can possibly be 
found by examining Table I, in which it will be seen 
that before a plane specimen fractures a very ¢on- 
siderable amount of plastic flow takes place. ...For 
example, No. 5 elongates by 25 per cent., and the 
reduction of area sttioantene was 73 per cent. With 
the grooved specimen, No. 4 of Table II, plastic flow in 
the very short groove could not take place to the same 
extent. Table III shows the percentage increase of 


Taste III.— Percentage Increase of Stress in Grooved 














Specimens. 
| 
Material. Form of Groove. Seieet ante aon 
| 

Steel, $1 |. 16 bpaLW. 9-8 
ida sates 2) Rem |! ae 
Steel 0-14. t.p...W. 29- 
” 7 ” | 75 deg. Vee 2°56 

1 





the. statical stress. at) the bottom of the groove over 
and above that at the normal section. _ , 
The effect of repetition stresses on similar specimens 








continuity at the bottom of the notch a concentration 





the specimen it was 12-24 tons per square inch. The 





is entirely different from the effect of the static stresses, 
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Professor C. E. Inglis has shown that the stress at the 
circumference of a hole in a flat plate subject to tension 
is three times the mean stress. When a circular speci- 
men, subject to cycles of bending stress, has a small 


hole drilled mdicular to the axis, the conditions 
of stress are a. to those in the plate with a small 
hole. Inglis has also shown that at the root of 


symmetrically placed notches on the edge of a plate 
the intensity of stress is 1 + 2 Jt times the mean 


intensity across the plate, d being the depth of the groove 
and p the radius at the root. 

Griffiths has shown experimentally, by means of the 
soap film, that the ratio of the intensity of shear stress 
to the surface stress of a specimen subjected to torsion, 


for various grooves and values of . is as shown in 











Table IV. 
Tapiz IV. 

Ratio of Maximum Stress at Bottom of 
Groove to the Surface Stress in an Un- 

scratched Shaft. 

Values of d/p. 

| | 
AngleoftV. | § | 1. 6] «CS. 9. 

0 1-85 | 2-01 2-66 3-23 5-54 
60 1-84 2-00 | 2-54 -06 3-99 
90 1-81 1-95 2-40 2-64 3-12 
120 1-66 | 1-75 | 1:95 | 2-06 | 2-18 





To investigate the effect of discontinuities on the 
safe range of repeated stress, four types of machines 
have been used :—(1) The rotating cantilever machine ; 
(2) a machine in which a specimen is subject to cycles 
of constant bending moment throughout its whole 
length; (3) the Haigh machine, in which specimens 
are subjected to cycles of direct stress, tension, or com- 
pression, or both ; (4) a machine in which a specimen is 
subjected to cycles of shear stress. 

The composition of the steels and heat treatments 
are shown in Table V. Small holes, ,*; in. diameter, 
were drilled in specimens; keyways 0-13 in. wide, 
0-05 in. deep, were cut longitudinally in 0-35-in 
diameter specimens; grooves having angles of 15 
deg. and 55 deg. were cut, the latter being similar to 
the Whitworth standard thread ; depths are shown on 
Fig. 4. 

Taste V.—Composition of Steels. 











: — 
Marks. ©. | Ma. | a oe 
| | | 
S4 0-86 0-26 0-28 | 0-021 | 0-010 
81 0-84 0-20 0-30 | 0-085 | 0-028 
0-14 0-14 | 0-19 0-68 0-04 0-045 
cM oo | — -- _ _ 
' 
Heat Treatments; 81 and 84. Heated for 26 yy at 
= deg. in salt-bath. Brinell hardness after quenching in 


‘empered 490 deg. Brinell hardness after tempering : $0: 
vent Treatment; 0-14 © steel. Heated for 15 minutes at 
870 deg. Quenched in oil. 

The effect of the grooves, as compared with the plane 
test pieces under repeated stress, is shown in Figs. 4 
and 5. It will be seen that in both cases the effect of 
& groove or a small hole drilled in the specimen or a 
small key-way cut in the specimen is to reduce very 
materially the safe range of repetition stress. A sharp 
V-groove or a small drilled hole clearly has a serious 
effect, particularly on the hard steels. Fig. 5 shows 
that, in the mild steels the depth of the groove is 
important, as with a depth of groove of j,$y,5 in. 
deep, the range of repetition stress for more than 
30,000,000 repetitions is only reduced by about 2} tons 
per square inch, whereas a groove 0-0035 in. deep 
reduces it about 9 tons per square inch. On Fig. 5 are 
shown plotted also the results from a nickel-plated 
specimen. It will be seen that a nickel-plated deposit, 
0-0035. in. thick, reduces the range of repetition stress 
12 tons per square inch, as compared with the plane 
specimen. This is of very considerable interest and 
i . 


a 

able VI summarises the results of the tests and 
compares what may be called the actual concentra- 
tion with the theoretical concent:ation of stress. It 
will be seen that the actual concentration of stress, 
although very important and serious, is very much less 
than the value indicated by theory, and the difference 
is greater for the mild 0-14 C steel than for the hard 








“ The Penetration of ae 

a its Effect upon the —_. — of Metals and 
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on these Properties,” F. C. Lea, Proc. Roy. Soc., A., 
1929, vol. oxxiii, page 171. 

“The Effect of Surface 
deposited Metals on the Resistance 
Repeated Stresses,’’ R. H. D. Barklie and H. J. Davies, 
Proc. Inat. Mech. Bng., May, 1930, No. 3, page 731. 
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steels 81 and S84. This is no doubt what might be ground specimens of the same material 1 


ex , a8 the mild steel is much more plastic than the 
0-86 C steel. All these steels, however, as shown from | 
Table I, have considerable plastici 

able to relieve some of the stress t 
the material were perfectly elastic. 


t would obtain if 
In a brittle sub- 


stance like glass it might be expected that the full | 
theoretical concentration of stress would occur at the | t 
siderab e theoretical interest as well as of great practical 


slightest discontinuity. 


t is not possible in this paper to deal at any length | 


with the problem of nickel plating, but in the references 
given, data will be found which very definitely indicate 
that when nickel is deposited on the surface of steel, 
stresses of the order of from 12 tons to 18 tons per square 
inch are set up in the nickel, and this superimposed 
stress has exactly the same effect as a stress mechanically 
applied to a specimen would have on the safe range of 
repetition stress. It is also of interest to note that the 
effect of nickel plating specimens is almost the same as 
the effect of sharp grooving. If the sharp groove is 
made very shallow, as shown in Fig. 5, its effect on the 
range of stress is not nearly so great as a deeper ve, 
and the same is true of nickel deposits. To show that 
the cracks first starting in the nickel plating lead to a 
crack in the steel beneath it, Barklie 
and Davies* developed a rather 
ingenious method. A ted speci- 
men was coated with potassium 
ferricyanide acidified with hydro- 
chloric acid and dissolved with a 
gelatine solution. A specimen was 
then put into a Wéhler machine under 
a load which should cause fracture in 
about 10 hours. After 60 minutes 
blue lines appeared. These were 
very perceptible. These experiments 
which indicated high stresses in 
nickel leading to premature failure 
under repeated stresses, have led 
Barklie to develop a method where- 
by nickel and other metals can be 
deposited in a stressless condition. 
With a stressless nickel deposit the 
range of repetition stress is the same 

as that of the original specimen. 
The Effect of Surface Conditions 
Produced by Heat Treatment of Steels. 
—Very many steels have to be heat 
treated to produce the properties 
required, and can only with great 
difficulty be machined or polished 
after the heat treatment. For ex- 
ample, spiral springs are generally 
quenched and tempered, and it is 
practically impossible to machine or 
— them after such treatment. 
late springs can be ground after 
the shaping and heat treatment, 
although economically scarcely pos- 

sible for many purposes. 

The author's researches have 
shown very clearly that for spiral springs 
0 


range of repetition stress is very much lower than 


, and are therefore | s 


Fig. 6. CunvES 


ted from 
specimens of the same material. The National 
ical Laboratory has carried out tests on plate 
and have confirmed the results obtained from 

8 springs. 
The important fact that the surface condition after 
— and tempering has such a marked effect on 
of repetition stress, raises points of very con- 


and economic importance. The working stress in 
springs must of necessity be high, but the experiments 
indicate very clearly that with high initial stress the 
safe range of repetition stress is very much lower than 
tests carried out in the usual way on ground specimens 
would indicate. Fig. 6 shows the ranges of torsional 
stress obtained from black springs and also the range of 
stress to be expected from a steel having a tensile 
strength of from 80 tons to 90 tons per square inch. 
In no case did the experimental value from the black 
spring exceed 70 per cent. of that obtained from the 
ground specimen. The yoypere of the difference is 
clearly to be found in the surface condition of the 
black springs and in effects due to heat treatments. 
During the manufacturing processes they are exposed 


SHOWING THE RELATION BETWEEN THE 


PPROXIMATE SAFE OF STRESS AND MEAN STRESS 
FOR VARIOUS STEELS 





the safe)to oxidising atmospheres and a certain amount of 


decarburising of the surface takes place. This does 


might be expected from the same material when ground | not appear to give a complete explanation, however, 
and polished. Spiral springs are primarily subjected | and it seems necessary to assume that at the crystal 


TABLE VI. Tests or Drittep anp GRooveD SPECIMENS. 











! 
Theoretical 
= Actual | Concen- 
Material Form of Groove. d/p Tons per | Concen- tration of 
in tration. Elastic 
~ Material 
| 
Hard Steel, SlandS4 .. —, di be ; _ 38-5 _ —_ 
es be és rilled perpendicular to axis oa — 18-5 2-07 3 
bs deg. grooved, 0-050-in “| 6-4 14°5 2-65 5-96 
55 deg. V. grooved, 0-025-in. . ote 3-2 14-5 2-65 4-30 
55 deg. V. grooved, 0-0035-in. ..| 0-45 24 1-60 2-55 
a am os 75 deg. V. etdane 0-0035-in. os 5-83 16-5 2-33 5-14 
vs oe on .| Keywayed ‘ ee _ 28-5 1-35 _— 
Mild Steel, 0-14 per cent. C. .| Plain ee — 16-25 a _ 
” os ..| 55 deg. grooved, 0-025-in. * oe 3-2 10-75 1-52 4-30 
.| 75 deg. V. grooved, 0-0035-in. o% 5-83 11-5 1-41 5-14 
75 deg. V. grooved, 0-0035-in. ne 0-83 15 1-08 2-86 











to torsional stresses, and experiments have been carried 
out on the safe range of repetition stress of steels 
both in the spiral form and in a form suitable for testing 
in a special machine. 

The apparatus and machine used have been described 
elsewhere.t Fig. 6 shows experimental results. It is 
impossible to give further details in this brief paper. 
It can be said very definitely, however, that the range 
of repetition stress to be expected from materials with 
what is generally called a black surface is only from 





° Loe. « ott. 
t “The Failure of Some Steel Wares under oy te 
Torsional Stresses at Various Mean Stresses,” F 
= F. Heywood, Proc. Inst. Mech. Eng., April, 1927, 
403, and Encuveermve, 1927, vol. cxxiii, 
pages 562 and 621. 





boundaries changes are produced by the heat treat- 
ments and physical treatment which cause concen- 








trations of stress and thus cracks to develop. In some 
of the tests it seemed clear that initial cracks had been 
produced by quenching. 
(To be continued.) 
—- Panama Canat.—The total ber of cial 





through the Panama Canal during the 

June 30, 1932, namely 4,506, showed 
a ry fan of 1S 5 per cent. from the previous "3 
total. The tolls collected which ated 20,707,377. 
dols., resulted in a decrease of 16 per cent. from the 1931 
figure. From the point of view of the number io 
vessels utilising the Canal and the tolls collected, the 
figures for the 1932 commercial traffic are the lowest 
recorded since 1923. 


Sued yor ang 
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DIRECT-COMPARISON 


CONTOUR PROJECTOR. 


CONSTRUCTED BY MESSRS, E. LEITZ, WETZLAR, GERMANY. 





























Fia. 3. 


DIRECT-COMPARISON CONTOUR 
PROJECTOR. 


A common method of examining the accuracy of 
the contour of such parts as screw threads is by throwing 
an enlarged image of the part under test upon a 
similarly-enlarged template or drawing of the correct 
profile. The instrument here described, with the aid 
of the accompanying Figs. 1 to 3, is designed for the 
purpose of comparing actual parts, such as a master 
and its copies, without having to make either a template 
or drawing, though either can be used if desired. It is 
manufactured by Messrs. E. Leitz, Wetzlar. A 
general view of the instrument is given in Fig. 3, from 
which it will be gathered that it is of the reflecting 
type, requiring exclusion of external light. The 
diagrammatic representation of the optical system 
given in Fig. 2, however, shows the principles of its 
operation more clearly. At the bottom is the electric 
lamp A, which illuminates both the master part and 
its copy. Above it is a condenser B. Above that again 


@ table on which the master part is supported in the | 


beam of light. The tube D contains a system of 
lenses which presents an image of the master part, of 
the same size as the actual copy under examination 
on the table E, to the objective F. The objective 


transfers this image and that of the copy to the mirror | 


G, which reflects them in magnified form on to the 
screen H. The several parts can be identified without 
difficulty in Fig. 3. 

As shown in Fig. 2, the master part and the copy 





| are placed so that the enlarged images are separate, 
but it will be clear that they can be superimposed, and 
that the comparison may be made in various ways. 
Thus linear measurements may be effected by the use of 
an engraved glass scale on table C, and angular measure- 
ments either by the use of a glass protractor or by turning 
the table and reading the angles on its graduated scale. 
An actual-size template may be used instead of the 
master part, or a number of these may be carried in a 
rotating disc when a series of differing copies is to be 
examined. The lower table C can be rotated in a 
| horizontal plane, and is provided with a vernier for 
| fine adjustment. It is also adjustable vertically for 
| focussing purposes. It is further provided with iris 
diaphragms for regulating the beam of light according 
to requirements, which beam, after passing through the 
condenser, is parallel. The condenser is adjusted so 
that sharp undistorted images of parts even of con- 
siderable thickness are obtained. The upper table E 
is also adjustable, and is provided with vertical motion 
and horizontal motion in two directions at right angles. 
The different lenses of the optical system are fixed. 

For such operations as the measurement of pitch 
errors in threads resulting from hardening operations, 
| the special table shown in Fig. 1 is used. This has a 
| fixed base and a movable slide and is provided with 
an indexing device for successively advancing the 
threads on the copy into line with those on the master 

which are usually fewer in number. The threads 
are advanced by traversing the upper part of the table 
longitudinally, this traverse being effected by the 
| crank lever at the right of the figure. The lever actuates 
| a rachet mechanfsm which, by means of spur gearing, 
transmits a rotary movement to the lead screw of the 
table. The rate of feed is varied either by the changing 
| of certain pins which limit the movement of the ratchet 
| gear or by changes in the gear wheels. The total 
| amount of traverse provided is 150 mm, Transverse 
| adjustment, which is of particular value in examining 
| tapered tools and threads, is made by # screw in the 
lower part of the table. This screw is provided with a 
| graduated scale which reads to 0-01 mm. Both 
longitudinal and transverse slides are carried on ball 
ings. Pitch errors are measured by the auxiliary 
slide on the surface of the table. This is given longi- 
tudinal traverse by the screw seen in the background 
at the right of Fig. 1. The left-hand of the auxiliary 
slide makes contact with a feeler point on the dial at 
the left of the figure, which dial is attached to the main 
slide. The deflection of the pointer indicates the 
degree of relative travel between the auxiliary and 
main slides. 
| The operation of testing for pitch is as follows: A 
| glass strip engraved with the correct centres is clamped 
/in place in holders attached to the auxiliary slide. 
|The ratchet mechanism is adjusted to give the same 
| spacing as the graduations on the scale. If there is 
no pitch error, the contours of the copy and of the 
master will coincide, the centres also coinciding 
with those of the glass scale. This is true whether an 
actual master part, or an actual size template, is used on 
| the lower table or anenlarged template or drawing is used 
| on the screen. Should there be an error, the contours 
are made to coincide on the screen, and the scale line 
| image is brought to the centre, by moving the auxiliary 
| slide relative to the main slide. The amount of this 
movement, which indicates the pitch error, is then 
read off on the dial, the pointer of which has been pre- 

















viously‘set to zero. When testing the pitch of threads, 
the upper table is inclined to correspond with the pitch 
angle, an adjustment which does not interfere with 
pitch measurement. Taps, dies, &c., may be examined 
for accuracy in diameter, profile, and pitch by the pro- 
vision of suitable holding gear. An example is shown 
in Fig. 1, the work there shown under examination 
being a chasing die. 

The instrument may be used for testing the tooth 
profiles and pitch of gear wheels. To test for correct 
engagement of meshing teeth, one wheel is centred on 
a stud attached to the main slide and the other on one 
attached to the auxiliary slide. The dial indicator is 
then used to determine the correct distance between 
the wheel centres, An alternative method of measuring 
lengths, which has a somewhat higher degree of accuracy, 
is to disengage the ratchet mechanism and to remove 
the glass scale, the former being readily possible owing 
to the lead screw being provided with a half-nut only. 
The part to be measured is placed on the main slide 
and pulled up to precision gauge blocks abutting against 
a shoulder formed on an extension of the lower part 
of the table. This extension is seen to the left of Fig. 1. 
Below it is the weight by which the work is kept up 
to the blocks. The time required for checking the 
length of a number of similar parts in repetition 
work, can be reduced to a minimum by the selection 
of suitable blocks so that the correct length is indicated 
by the coincidence of the image of the end of the work 
with a line on the screen. 








THE SAFETY IN MINES RESEARCH 
BOARD. 


Tren years have passed since the Safety in Mines 
Research Board was first appointed and took over 
the Experimental Station at Eskmeals. The changes 
and improvements which have taken place during 
this decade are briefly referred to in the Tenth Annual 
Report of the Safety in Mines Research Board* which 
covers the year 1931. 

The Eskmeals Experimental Station, which was 
not only poorly equipped but had the disadvantages 
of being situated at a distance from the principal 
mining fields, has since been abandoned and replaced 
by the two well-equip and well-placed stations at 
Buxton and Sheffield. These acquisitions were 
rendered possible by grants made by the Miners’ 
Welfare Committee. 

The Buxton Station, which is specially adapted for 
large scale and dangerous explosions, covers an area 
of 411 acres and includes buildings, galleries and plant 
for experimental work of this nature. The Sheffield 
Station adjoins the University, and consists of labora- 
tories specially designed for chemcial, physical and 
electrical research in connection with problems affecting 
the safety of coal miners. The scientific staff, which 
in 1921 consisted of nine persons at Eskmeals, now 
numbers forty at Buxton and Sheffield. 

During the year under review, researches have 
been continued on the strength and structure of mine 
supports, and the strength and safety of winding ropes 
at the Imperial College at South Kensington, under the 
direction of Professor 8, M. Dixon. A staff of nine 
investigators is provided by the Board for work at the 
Imperial College. 

The organisation under Major Hudspeth referred 
to in the previous report, for the investigation of the 
falls of ground in mines, and with which part of the 
work at the Imperial College is co-ordinated, has 
now been completed by the formation of committees 
and the appointment of investigators in the chief 
mining districts where work is already in progress and 
in some cases has advanced sufficiently to indicate 
useful results. An investigation, under Major Huds- 

th, into causes and prevention of haulage accidents 
ee also been commenced. Spontaneous combustion 
and mine temperatures are the subject of research at 
Birmingham University by Professor J. 8. Haldane. 

A general conference of representatives of other 
countries was arranged at the Buxton Station from 
July 11 to 17, 1931, and was attended by delegates 
from France, Belgium, Germany, and the United 
States. One outcome of this meeting was that the 
regular interchange of reports between the various 
countries was arranged for and will be supplemented 
by correspondence and special reports. 

General interest has been aroused in the so-called 
“ routine test’ for determining in the laboratory the 
relative inflammabilities of different coal and road 
dusts in terms of the inert (stone) dust required to 
prevent their inflammation. Copies of the descrip- 
tion of the apparatus have been supplied to colliery 
laboratories and technical institutions. A closer 
specification of the apparatus has now been prepared 
to enable manufacturers to supply the standard 


* Tenth Annual R. of the Safety in Mines Research 
Board. London: H.M. Stationery Office, Adastral House, 
Kingsway, W.C.2. Price 2s. net. 
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form. An attempt is now being made to increase 
the precision of the gas-heated apparatus without 
detracting from its simplicity. At present, owing to 
its better control, the electrically heated form is the 
more precise of the two; however, in both cases it is 
desirable to standardise the conditions of working. 
For this purpose, samples of a standard mixture of 
coal and stone dust, just non-inflammable under 
gallery conditions of ignition, are supplied and may be 
obtained by applying to the Director of the Labora- 
tories at Sheffield. 

As the routine test is not satisfactory with dusts 
much coarser than will pass a 100-mesh I.M.M. 
sieve, a study has been made at Pittsburgh, by Dr. A. L. 
Godbert and Mr. H. P. Greenwald, to devise a test for 
use with coarser particles. 

Since it was proved that coal dust was instrumental 
in carrying on inflammation in the explosion which 
took place at Haig Pit, Whitehaven, in January, 1931, 
despite the fact that enough stone dust was shown 
to be present to prevent explosion, the question arose 
whether the stone dust used was less readily raised 
into the air than the coal dust or other stone dusts. An 
investigation has therefore been undertaken on the 
mode of dispersion of dust into a cloud and the factors 
on which this depends. 
showed the problem to be one of considerable com- 
plexity, and it may take some time before it will 
be possible by means of an experimental test to deter- 


mine whether a certain stone dust is entirely suitable | 
Meantime, it may be | 


under all conditions in the pit. 
accepted that the usual stone dusts employed in mines 
are adequate so long as they do not cake. 

The experiments to ascertain the influence of side 
openings on the inflammation of coal dust in an 
adequately stone-dasted roadway which were carried 
out during the year have provided interesting results. 
The tests were made in the 4 ft. diameter gallery, which 
is 900 ft. long and was closed at one end. The dust 
cloud was ignited by means of a cannon with a 2 in. 
bore and 2 ft. 9 in. in length, charged with 20 ozs. 
of gunpowder stemmed with 2 lb. of coal dust from 
the Top Hard Seam, Mansfield Colliery, Notts., 
and placed 15 ft. from the closed end of the gallery 
with the muzzle pointing into an * impetus tube ” 1 ft. 
in diameter and 10 ft. long, loaded with that quantity 
of the mixture of coal and stone dust which contained 
2 lb. of coal-dust. The flame produced was about 
75 ft. in length. The side openings were located in two 
special sections of the gallery, the first extending from 
310 ft. to 335 ft. and the second from 635 ft. to 660 ft. 
from the point of ignition. In each of these sections 
were eight openings, four on each side of the gallery, 
the total area of the openings being equal to the 
cross section of the gallery. The experiments showed 
that a dust inflammation does not propagate so readily 
along a roadway when an opening, such as a branch 
road, affords release of pressure behind the flame. 

Further tests were then made to ascertain the 
amounts of stone-dust necessary to prevent the flame 
from reaching the openings. The results showed that 


Preliminary experiments | 


POLE-MOUNTIN 


G OIL SWITCH. 


CONSTRUCTED BY MESSRS. CROMPTON PARKINSON, LIMITED, ENGINEERS, LONDON. 
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shot-firing is not more liable to ignite firedamp than | 
single shot-firing. 

Clay stemming has been found to be much more | 
readily ejected from a hole than sand. The latter, | 
however, is difficult to use with horizontal holes, but | 
a mixture of sand and clay which can be inserted | 
in the same way as clay resists ejection in the same 
manner as sand when a shot is fired. 

The researches under Professor Dixon on falls of | 
ground have been continued. In view of the increasing | 
use of steel supports, underground tests of steel arches 
of various sections and with various linings have been | 
continued. During the year, five sets of steel arches | 
were tested in the 400-ton testing machine, which has 
been modified as a result of experience gained in 
previous tests. The method of test involves the 
application of uniformly distributed vertical and 
horizontal loads through the medium of sand which | 





more stone-dust is required to stop an explosion of | 
coal dust if there is an opening ahead of the flame ; | 
the extra stone dust necessary is proportional to the 
size of the opening, and for an opening of constant 
size, is less the farther that opening is from the point | 
of ignition. The effect is similar to that observed | 
when tests are made in galleries of different lengths; | 
that is, less incombustible dust is required in a long 
gallery than in a short one to prevent ignition. The 
effect, in general, is that the presence of side-roads in | 
& long roadway increases the danger of dust ignition | 
in the roadway and reduces the factor of safety of a| 
stone-dusted long roadway to that of a shorter one | 
similarly dusted. 

In connection with researches into the spontaneous | 
combustion of coal, experiments have been made on | 
the effect of “ inhibitors"’ or anti-catalysts. It has| 
been shown by investigators in France that vapours | 
of carbon tetrachloride and phosphorous oxychloride | 
prevent the combustion of glowing charcoal. This | 
suggests the possibility of inhibiting the various modes 
of combustion of coal which give rise to danger in 
mines, such as slow oxidation and combustion and | 
the explosion of dust clouds. Tests are now being | 
made not only with the reagents mentioned, but also 
with others. 

Among the electrical researches, mention may here 
be made of a new shot-firing apparatus which has 
been evolved as the result of experiments. This 
apparatus, which has been constructed in the Board’s 
laboratories, employs dry cells and, it is claimed, is 
lighter, cheaper, and more easily maintained than 
the usual type of exploder, and should also prove more 
reliable for multiple shot-firmg. Another type which 
can readily be made safe and will shortly be available, 
is the dynamo type, in which the electrical energy 
is provided by a small hand-operated shunt-wound 
dynamo. 
preliminary experiments have shown that simultaneous | , 


In the investigations relating to explosives, | contain bacteria which, so long as the hemp remains | 


is contained in suitably designed boxes. The top 
crossheads apply load to the top surface of the sand 
in the sand box through a grillage designed to distribute | 
the load uniformly. The sand in the boxes of the 
horizontal loading gear is restrained by side carriages 
which are connected across the machine by tie rods. 
The main jacks for applying the vertical load are 
situated below the floor of the machine, whilst the 


| jacks for applying the side load are carried on the 


side carriages which apply their load to the sand 
boxes through the medium of rollers in order to prevent 
any portion of the vertical load from being taken by 
the side carriages. 

The tests carried out demonstrate that striking 
increases in the strength of the arches are obtained 
by using heavy channel fishplates instead of the usual 
standard type, and by the use of brick linings, the 
latter being further strengthened by laying the bricks 
on their faces instead of on edge. 

In the wire-ropes research, it has been found that 
internal corrosion is not serious as a rule where the 
acid content of the core is low throughout the rope ; 
in some ropes, a high acid content of the core has been 
associated with severe internal corrosion. In some 
cases the core samples from the dead coils show a 
much higher acid content than those from other parts 
of the rope. Since these dead coils are not subjected 
to any wear or corrosive influences, it is evident that 
the acidity is either present in the new rope or is 
produced in the course of time as the result of some 
instability in the core or the core dressing. On the 
other hand, the lower acid content of worn parts 
of the rope may be due to the acid being neutralised 
by chemical combination with the metal of the wires. 
Further, it appears that, according to researches made 
in the Phillipine Islands into the quality of hemp, that 
under certain conditions of cultivation the fibres may 


é 


iry, are dormant but set up fermentation in the fibres 























in the presence of moisture. These points are being 
investigated. 

In view of the fact that, under certain conditions, 
steels containing a small percentage of copper are 
more resistant than plain steels to corrosion, trials 
have been made on the production of rope wire from 
hot-rolled copper-steel rod; no difficulty was en- 
countered in producing hard-drawn wire possessing 
the necessary mechanical ptoperties. 

The examination of ropes which have failed in 


| service continues to show the need for careful attention 


to capping, and particularly, when using white metal, 
to ensure that the grease-filled fibre core is removed 
and the wires properly cleaned. 








POLE-MOUNTING OIL SWITCH. 

Tue oil switch shown in the accompanying illus- 
trations has been designed by Messrs. Crompton 
Parkinson, Limited, Bush House, London, W.C.2, for 
mounting on H or single poles in the same way as a 
pole-mounting transformer, and can therefore be used 
for tee-off control or as a sectionaliser. As will be seen 
in Fig. 1, it is supported on bracket-type steel mount- 
ings, the end of one of which is extended so as to form a 
support for the tank when it islowered. This operation 
is effected by a winch, which enables the tank to be 
held in position, when it is raised, until the seeuring 
nuts have been tightened up. The cover of the switch, 
from which the operating mechanism is suspended, 
is divided into three compartments, those in which 
the interna] terminals are housed being filled with 
compound. On the other hand, the free-handle 
mechanism, which is operated by a quadrant and lever 
from the base of the pole, and the contacts, are placed in 
the centre compartment, access to which is obtainable 
by removing a watertight cover. The whole of the 
live metal is under either oil or compound. A flag 
indicator, easily visible from the ground, and seen in 
Figs. 1 and 2, shows whether the switch is on or off. 
The terminal connections are of the grip type and are 
fitted with outdoor insulators when bare wires are used, 
thuseliminating any danger from birds. Theseinsulators 
can, however, be replaced by single or three-core cable 
glands when necessary. The switch, which is designed 
to carry currents up to 150 amperes at 11,000 volts 
and has a rupturing capacity of 75,000 kv.-a., is fitted 
with an overload trip on each phase. This consists of 
& multi-turn coil and a magnetic circuit, which are 
carried on a cross-bar of insulating material below the 
oil switch. The overload coil and the magnetic system 
are therefore at the same potential and are both inac- 


cessible when alive and well removed from earthed 


metal. The coil plunger is fitted with a non-adjustable 


oil-dashpot time lag, and transmits the tripping force 
horizontally to a Bakelite tripping bar on each phase, 


and so to the circuit-breaker. 
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CANADIAN AVIATION AND THE 
NATIONAL RESEARCH LABORA- 
TORIES, OTTAWA. 


By J. H. Parxi* 


EXxamIn ATION of a map will disclose the fact that 
at the present time some three-quarters of the area 
of the Dominion are still unserved by roads or 
railways. Most of this area has been but little 
explored owing to its relative inaccessibility by 
surface transportation. Aircraft, however, requiring 
no prepared surface track between point of departure 
and destination, and, when of the boat or float type, 
requiring only the natural landing facilities provided 
in the numerous lakes and rivers, are well able to 
give access and transportation to such regions. 
The mobility and range of vision provided by aircraft 
enable the topography of country to be readily 
and rapidly determined and air transportation of 
personnel and supplies of ground parties greatly 








Fre. 1. 


following first the waterways, and later the railways 
may in future be expected to follow the airways. 
Aircraft, in expediting the development of the great 
northern country, rich in natural resources, will 
| play an important part in the commercial expansion 
of Canada. 

| To enable aircraft to assist to the full extent of 
| which they are capable, in the development of the 
| Dominion, machines of special types, suited to the 
services required and the operating conditions, 
must be provided. These include freight carriers, 
capable of operating in the north country under 
| all conditions, mail planes, photographic machines 
| and aircraft for forest patrol, crop and forest dusting, 
&c. No such machines wholly satisfactory for 
Canadian conditions are now available. These 
machines can, and should be produced in Canada, 
Just as the extensive sea borne commerce of the 
great maritime nations gives rise to and supports 
‘the thriving ship-building industries of those 





| governments of most other countries, would make 
| possible the securing of information essential for 
|the production of improved aircraft and motors 
|suited to the needs of the country, would place 
at the service of the builders of Canada means for 
the solution of their technical problems, and would 
enable the Dominion to do her share in adding to 
the scientific and technical knowledge so necessary 
in the successful development of commercial air 
routes within the British Empire. 

In view of the present and future importance of 
aircraft in the development of the country, pro- 
tection and utilisation of its natural resources 
and in the daily life of the citizens, not only of the 
great cities, but of the remote settlements, the 
National Research Council has, with the approval 
of the Privy Council Committee for Scientific and 
Industrial Research undertaken to provide aero- 
nautical research and testing facilitiesin the National 
Research Laboratories. These facilities include a 











ae 
tit 


Sa 
} 


- 


3/3. 


\. lar 
i Bf jhe 


STi 


3s @ t 
oa a | wee 
4p ae 
: Sans 
— -2 | 


: E | 
4 — 
visite | * 


3,3 


a 





ENGINEERING 


THe NaTionaL ResEarcn LABORATORIES BuILDING, OTTAWA. 


facilitates detailed geological, water power and, nations and their prosperous maritime commerce] wind tunnel for aerodynamic work, a model testing 
other investigations in promising locations, as|at the same time depends upon an up-to-date and | basin for hydrodynamic investigations, a dynamo- 


disclosed by aerial reconnaissance. 
thus, in the past few years, been the means of | 
greatly extending our knowledge of the natural 
resources of the northern regions. But knowledge 
of the vast potential wealth locked in these regions 
will be of little use unless the key, in the form of 
transportation facilities is provided. 

Provision of rail transportation in the near future 
to much of this territory is impracticable and water 
transport, even when feasible, is limited to a short 
period of the year. Air transportation, on the other 
hand, is practicable with adequate frequency and 
regularity throughout the year with the exception 
of relatively short periods during the fall freeze-up 
and spring break-up. While air transportation 
is not likely in the near future to be able to handle 
bulk freight, such as grain, it has already been 
demonstrated to be quite feasible, even with existing 
types of aircraft, for the transportation into this 
country of construction supplies, mining equipment 
and machinery, and of products, such as furs and 
gold, out of it. It is, therefore, considered that, 
until the development in any particular locality is 
sufficient to justify the building of a railway, air- 
craft must be largely depended upon to provide the 
necessary transportation. It is not improbable 
that in certain regions the requirements and 
conditions may be such that aircraft can continue 
to provide all the facilities needed. It thus appears 
that air transportation provides the key to the 
development of these regions for many years to 
come and the development of the Dominion after 





an industry capable of constructing and maintaining 
the aircraft required, and a flourishing industry 
depends upon successful aviation. The two are 
mutually interdependent. Hence, if Canadian 
aviation is to be rendered independent of foreign 
builders and aircraft, every effort must be made to 
build up a strong aircraft industry in the Dominion. 
Otherwise, as in the case of most countries, which 
are backward industrially, Canada must purchase 
from other countries, and, in so doing, pay these 
countries for their expenditure and efforts in 
developing their aircraft. Not only will the cost 
then be greater than if a strong Canadian industry 
had been developed, but the Dominion will be 
rendered dependent upon foreign builders for her 
aircraft, which, however, unsatisfactory it may be 
in ordinary times, may prove disastrous in times of 
emergency. 

Until the present, aircraft builders in Canada 
have been seriously handicapped in their efforts 
to develop improved aircraft suited to Canadian 
requirements through lack of adequate research 
and testing facilities, They are also placed at a 
distinct disadvantage in competing with builders 
in foreign countries having at their disposal exten- 
sive government research laboratories. Research 
facilities are most needed and can do most useful 
work during the early stages of the establishment 
of the industry and yet it is precisely during this 
period that the industry is itself least able to 
provide such facilities. Well equipped aeronautical 
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laboratories such as have been provided by the 





Aircraft have | efficient industry, so does the sound development of | meter and other equipment for engine tests, and 
national aviation depend upon the building up of | 


facilities for calibration and adjustment of aircraft 
and allied instruments. All this equipment is now 
in operation. Because of its nature and size the 
aeronautical equipment had to be housed in separate 
buildings. For this reason the aeronautical 
laboratories are not housed in the main laboratory 
building, but adjacent to it in buildings, known as 
the Annex, formerly a lumber mill. A view of the 
National Research Laboratories, which are situated 
in Ottawa, is given in Fig. 1. The laboratories were 
officially opened on August 10. 

Aerodynamic Laboratory.—The wind tunnel may 
be said to be the principal source of the information 
on which the design of aircraft is based to-day. 
Free flight testing of full-scale aircraft, although 
a well recognised and freely used method of securing 
aeronautical information is expensive, tedious and 
hazardous. An alternative is to use small-scale 
models. The difficulty of properly supporting and 
measuring the air reactions on a model moving 
through the air led to the development of the wind 
tunnel, in which the model is held stationary and the 
air moved past it. Under these conditions, the 
reactions on the model areidentical with those it 
would experience if moved through still air at the 
same relative speed, while its manipulation is much 
simpler. Tests of a model in a wind tunnel furnish 
information concerning the aircraft at much less 
expense, in less time and without the hazard involved 
in full-scale test of an aircraft in free flight. The 
design of aircraft at the present time, is very largely 
based on wind tunnel information and an aircraft 
of new design is seldom built and flown before wind 
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tunnel tests have been made on its model. Tests 
of propellers, radiators, windmills, and other air- 
craft accessories can also be conveniently made in 
a wind tunnel. In addition to purely aeronautical 
work there are many other valuable uses to which 
a wind tunnel may be put in securing information 
concerning air flow and pressure. Work on wind 
mills for power generation, wind pressures on build- 
ings, chimneys, towers, and transmission lines, 
ventilators, automobile and train resistance, ven- 
tilation problems and the calibration of instruments, 
may be done in wind tunnels. 

For the wind tunnel at Ottawa, the open throat, 
closed return type was because of its 
superior efficiency, compactness and accessibility. 
The tunnel was designed to fit within an existing 
building and to be operated by power supplied 
from a small hydro-electric plant on the property. 
The air stream diameter is 9 ft., and the normal 
maximum power, 600 h.p. The air circuit is in 
the form of a broad figure 8. The air issuing from 
the nozzle, traverses, as a free jet 12 ft. long, the 
working section, enters a collecting bell 10 ft. in 
diameter at the throat, and passes through an 
expanding cone to the 13-ft. diameter four-bladed 
metal propeller. Behind the propeller there is a 
transition section in which the cross section changes 
from circular tosquare. The airstream then divides 
and passes through two return passages of increasing 
rectangular section to the 17-ft. square entrance 
to the nozzle where the streams re-unite, to pass 
through a second transition section where the cross 
section becomes circular again before passing through 
the nozzle. 

The tunnel is built throughout of heavily re 
inforced concrete with the exception of the nozzle, 
collecting bell and expanding cone which are con- 
structed of B.C. cedar. Near the entrance to 
the expanding cone there is located a protective 
screen of stream-line wires arranged with shock 
absorbers, and provision is made for placing a 
honeycomb in the 17-ft. section of the nozzle. 
The air is guided around the corners on the passages 
with a minimum of loss and turbulence by means 
of steel vanes of a form devised as a result of a 
research carried out in the laboratories. The 


selected 


propeller is driven, through a long shaft supported 
in antifriction bearings, by a 600-h.p. shunt motor. 

Power lines from the hydro-electric plant pass to 
the 2,200-volt control panel and thence to a 760-h.p. 
synchronous motor, 250-volt direct-current generator 
unit. 


The direct current from the generator passes 
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to the direct-current board and the propeller motor | 


through a circuit breaker. A special automatic 
electro-mechanical control system has _ been 
devised to maintain constant dynamic pressure in 
the air jet. Three control panels are located at 
convenient points near the jet. The aerodynamic 
balances are of the wire suspension sub-frame 
type with electro-magnetic sensitivity adjustment 
and variable damping. They are designed to 
measure lift, drag, and pitching moments of models 
of span up to 6 ft. 
supported above the jet on a steel and concrete 
platform. 

Construction of the tunnel was authorised in 
September, 1929, and its design by the staff was 
immediately commenced. Construction started in 
November, 1929, and the tunnel was first operated 
on full power early in June, 1931. Tests so far 
made indicate the tunnel to be one of the most 
efficient in existence. The power factor is 0-38, and 
air speeds in excess of 150 m.p.h. have been attained. 
At the present time, the tunnel is the largest and 
highest speed atmospheric tunnel in the Empire. 
A view of the nozzle and control panel of the tunnel 
is given in Fig. 2 and of the collecting bell and 13-ft. 
propeller in Fig. 3. 

Hydrodynamic Laboratory.—Flying boats and 
aircraft fitted with floats are extensively used in 
Canada, particularly in the north country, where 
the numerous lakes and rivers provide landing places 
for such craft, in country otherwise devoid of landing 
facilities. The development of improved floats 
and hulls and of the performance of aircraft fitted 
with them is thus of great importance in the 
Dominion. For this work, as in the improvement 
of vessels, an hydrodynamic laboratory equipped 
with a testing basin is essential. Canada does not 
possess a basin for this work, and builders of air- 
craft floats and hulls have been consequently 
seriously handicapped in their efforts to improve 
their products. The Government has also found 
great need for a basin in connection with its air 
operations. As the second element of its aeronautical 
research equipment, therefore, the National Research 
Council has built a testing basin. Two existing 
buildings, with slight alterations and additions, 
were converted into a single building about 410 ft. 
long, well suited to house a testing basin. After 
consideration of the various factors, it was decided 
to build a basin 400 ft. long, 9 ft. wide, and 6 ft. deep. 

The basin is constructed of heavily reinforced 
concrete, the inside being treated with several coats 
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The balances are carried on rails | 
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of waterproofing paint. Heavy railroad rails are 
bolted to 6 in. H-beams, which in turn are bolted 
to cast-iron caps on piers extending up from the 
basin walls. Wooden splash troughs extend along 
the two sides of the basin. Waves thrown up by 
models under test pass over the top of the walls 
into the troughs and the water flows back to sumps 
and is pumped back into the basin. The surface of the 
water thus settles rapidly and tests can be made more 
frequently than would otherwise be the case. 

The carriage is constructed of light structural 
steel and runs on four steel wheels mounted in 
roller bearings. A pair of guide rollers, at each 
end of the car on one side, running in contact with 
the sides of the head of one rail, keep the car on 
the track, as the track wheels have no flanges. As 
a maximum speed of 40 ft. per sec. was proposed, it 
was not feasible to rely on traction between 
wheels and rails and a cable drive was decided 
upon. An induction motor drives, through a gear 
reduction, a variable speed transmission, on the out- 
put shaft of which is mounted the driving sheave. 
Cables pass from the car, around the driving sheave, 
thence to the other end of the basin, around an idler 
sheave and back to the car. The arrangement is 
similar to that in a traction elevator. 

An automatic control gear has been provided on 
the variable speed transmission, which controls 
the car throughout the test run and return auto- 
matically, accelerating and decelerating the car. 
This control works satisfactorily and the designed 
speed 40 ft. per sec. has been exceeded. It is thus 
possible, with a } scale model to make tests beyond 
take-off speed. The towing dynamometer now in 
use is of the wire suspension type and indicates 
resistance, trim, draft and speed. The dynamo- 
meter is now being arranged to record these 
quantities automatically. 

While designed primarily for testing aircraft 
floats and hulls, the basin is such that tests of the 
hulls of vessels, including power boats, marine pro- 
pellers, calibration of meters and similar work, may 
be conveniently done. A view of the testing basin 
with aircraft floats under test is given in Fig. 4. 

Engine Test Laboratory—The Government of 
Canada, by subscribing to the convention relating 
to International Air Navigation undertook to certify 
the airworthiness of aircraft and engines produced 
in Canada, and Air Regulations, 1920, state that 
aircraft engines for export are to be tested to estab- 
lish their air worthiness. Up till the present time, no 
facilities for making such testsexisted in the country. 
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Fig. 4. 


As the testing of engines for this purpose is very 
properly a function of the National Research 
Council, the Council has installed equipment for 
the performance testing of aircraft engines. A 
complete engine testing plant has been installed, 
capable of accommodating air or water cooled, 
tractor or pusher, right or left hand rotation engines 
developing up to 1,000 h.p. at speeds up to 2,500 
r.p.m. The dynamometer is of the hydraulic type 
of British manufacture and is complete with a 
250 h.p. fan capable of producing an air current 
of 130 m.p.h. for cooling air-cooled engines and all 
necessary auxiliary apparatus. Provision is made 
for applying a thrust equal to the propeller thrust to 
the engine under test. 

The equipment, due to its flexibility and range, 
will enable much research work to be done in con- 
nection with internal combustion engines, and, 
being the only one of its kind in the country, per- 
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jand have work in hand that will require many 
;months to complete. Work already done and in 
| progress includes tests of aircraft skis, floats, engines, 
fuels, oils, spark plugs, locomotives, motor cars, 
roof ventilators and instruments. It will be apparent 
from this list that the usefulness of the aeronautical 
equipment is by no means confined to aeronautical 
investigations. 
that non-aeronautical work will in the future exceed 
that of a purely aeronautical character. Thus the 
aeronautical laboratories being equipped by the 
National Research Council provide the Government 
with the necessary research and testing facilities for 
the development of improved aircraft for its air 
services, to aid in the control of civil aviation, safe- 


|guard its citizens travelling by air, and to carry 


out its international obligations and place at the 
disposal of the Canadian aircraft builder and operator 
facilities they have heretofore lacked, which will 





mits investigations of a character which would not 
otherwise be possible. In addition, tests of other | 
prime movers, such as electric motors and steam | 
engines, can be conveniently made with the equip- | 
ment. Complete equipment is available for the | 
determination of the detonation characteristics of | 
aircraft engine fuels under different conditions. 
Equipment is also available for determining other 
characteristics of the fuels and, in addition, the 
characteristics of oils, and engine accessories such | 
as spark plugs. A view of the hydraulic dynamo- | 
meter with a radial aircraft engine under test is | 
given in Fig. 5. | 

Aircraft Instrument Laboratory.—A laboratory, 
well equipped with necessary equipment, including 
a refrigerating chamber is available for the cali- 
bration and adjustment of aircraft and allied instru- 
ments, such as altimeters, barographs, aneroids, 
tachometers, air speed indicators, compasses and | 
pressure gauges. 

Instrument and Model Shops.—Machine and wood- 
working shops have been fitted up on the property 
to serve all divisions of the National Research 
Laboratories. In these shops, much of the equip- 
ment of the aeronautical laboratories has been 
and is now being made, including basin carriage, 
wind tunnel and towing balances. 

Work in Progress.—Although the aeronautical 
laboratories have been completed only a short time 
and are not yet fully equipped, urgent work has 
already been undertaken with improvised equip- 
ment, and valuable results obtained. At the present 
time the aeronautical laboratories are fully occupied 

















enable them to improve the design and performance 
of their machines. The aeronautical laboratories 
therefore should in the future aid materially in the 
progress of Canadian aviation, the building up of an 
independent Canadian aircraft industry and through 
these the development of the Dominion. 








STRESS PHENOMENA OCCURRING 
IN PILE DRIVING 
By E. N. Fox, B.A. (Cantab).* 

WHEN considering the practical problem of pile 
driving, two main conditions have to be satisfied. 
Firstly, the pile must be driven to such a resistance 
(depth) that when subsequently loaded no further 
penetration of the pile occurs. Secondly, the stresses 
produced in driving must not so impair the strength 
of the pile that it fails under its subsequent load. 
The first condition is of equal importance whatever 
type of pile is being used, but the second condition 
is of especial importance in the case of reinforced- 
concrete piles, since the danger of violating it is 
greater the more brittle is the material of the pile. 
In order to ensure that the first condition is satisfied 
use may be made of test piles driven to varying 
depths and then loaded, but this method is, in 
general, long, laborious and costly. Furthermore, 
the results obtained on one pile may not necessarily 
hold true for another pile, even in the near neigh- 
bourhood, and so, in general, a pile-bearing formula 
is used in which the necessary data are obtained 
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On the contrary it is not unlikely | 





from observations on the actual pile under considera- 
tion. With regard to the second condition, the use 
of test piles, subsequently drawn or excavated 
and then examined, is prohibitive in cost, and so 
the stresses are usually calculated on theoretical 
assumptions and the driving conditions then so 
chosen that these stresses shall not exceed a certain 
value. 

Very many pile-bearing formule* have been 
developed in which, as a first approximation, the 
pile has been assumed to be compressed uniformly 
along its length, but it is only recently in a paper 
by D. V. Isaacst that a pile-bearing formula has 
been derived which takes into account the wave 
nature of the stresses produced and does not, 
therefore, depend on the assumption of uniform 
compression. As the present writer, in connection 
with the problem of the damage suffered by rein- 
forced-concrete piles during driving, has also been 
engaged on the application of the wave theory to 
pile-driving phenomena, a short critique of the 


|indications given by such wave analyses may be 


of value. 

(a) Isaac’s Theory.—As the paper cited above 
is published in an Australian journal and may not 
be generally available, a brief résumé of the main 
points of the theory involved will be given. The 
monkey is assumed to meet the dolly with a velocity 
due to its effective height of fall and, on impact, 
Waves are set up in the monkey and in the pile 
according to the known theory of longitudinal 
waves in thin rods,{ and it is then found that for 
values of the ratio of length of monkey to length of 
pile occurring in practice, the waves in the monkey 
can be neglected. 

If nothing is interposed between the monkey and 
the pile, the stress at the pile head will reach a high 
maximum instantaneously, and when reflected waves 
arrive from the foot of the pile the stress at the head 
of the pile will again change instantaneously by a 
finite amount and these discontinuities of stress 
will travel up and down the pile. In practice, a 
dolly and packing are used to prevent this sudden 
rise of stress, and in the paper cited the cushioning 
effect of the packing between helmet and pile is 
represented for the first stage of impact by an elastic 

* Hiley, A. Struct. Dng., 1930, 8 (7), 246-59 (8), 
278-88. Bennett, R. Inst. Civil. Eng. Selected Engi- 
neering Paper, No. 111, 1931. 

ol Ianace, D. V. Inst. Aust. Eng. J., 1931, 3 (9), 
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spring which thus causes the stress to rise to a 
maximum in a finite time. After this maximum 
is reached the packing is assumed to remain of 
constant thickness for the remainder of the impact, 
unless after the arrival of the reflected wave from the 
foot the stress exceeds the previous maximum 
whereupon the packing is further depressed elasti- 
cally until a new maximum stress is attained, and 
similarly for further reflected waves. 

The conditions at the foot are assumed “ plastic,” 
i.e., no movement of the toe of the pile occurs 
until the compressive stress reaches a value p, 
after which the toe moves against the constant stress 
resistance p until the velocity of the toe again 
becomes zero, whereupon movement ceases and the 
stress becomes less than p, but further movement 
may occur if, due to reflected waves from the head, 
the stress at the toe again reaches the value p. 
Expressed mathematically, let :— 
== mass of monkey, 
== effective height of fall, 
= velocity of monkey on impact, 
= total area of cross section of pile, 
= length of pile, 
= velocity of longitudinal waves in the pile, 
== effective Young's Modulus for material of pile,* 
== time after beginning of impact, 
co-ordinate of any cross section of pile measured 

from head of pile, 
displacement of cross section 

position, 
displacement of head of pile, 
displacement of foot of pile, 
displ t of key, measured from posi- | 
tion at t = o. 
constant denoting 
dolly. 

The notation is illustrated in the accompanying 
diagram. 

Let dashes denote differentiation with regard to ¢. 

We then have for the waves in the pile the usual 
wave equation : 


&" Wepre 





= Bee oO 


stiffness of packing and | 


es 8 


po a > (1) 
bt 2? 
which has the general solution 
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representing waves travelling down and up the pile. 
We have also total pressure across any cross section : 
7: 
eon 

For the first stage of impact the elastic pressure 
in the packing and dolly is k(n — é,) 

.*. Pressure at head of pile 
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AE (>) 9 = #0 — &. (3) 
This pressure is also retarding the monkey and 
therefore we have 


M 7" (4) 
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After the pressure as given by (3) has reached its 
maximum, the second stage of impact commences 
and we then have in place of (3) the equation 

7 — & = constant = C. - (8’) 
This constant C can be used instead of k as a measure 
of the cushioning effect of packing and dolly. 

At the foot of the pile we have no movement 
while the compressive stress is less than p, i.e. 
we have 
& 0 ° . ° « (5) 
When the compressive stress reaches the value p 
we have instead of (5) the equation 
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We have also to consider the initial conditions at 
t= 0 which are 
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y = V = V2gaj (6) 
avers z=<l (7) 


An approximate correction for propagation losses 
in the pile can also be made by assuming that a 
wave travelling distance z in the pile has its ampli- 
tude diminished by the factor e-**. 

From these equations the functions f and F 


ean be calculated for successive intervals 2 : of 


time and the state of the pile at any time completely 
determined. 


* For definition of E in the case of a reinforced pile | 
eee Section (b). 


In the paper cited, numerical calculation of the 
wave forms f and F has been carried out from these 
equations for varying valuesof the constants involved, 

}and diagrams are given in which (1) driving resist- 
/ance p is plotted against set per blow for varying 
~. , 1, and C, and (2) - is plotted against 


) 
values of - 
A 


C for different constant values of the maximum com- 
pressive stress occurring at the head of the pile. 
Simple approximate formule are also given to 
include the effects of helmet, dolly and skin friction, 
while the bearing capacity and driving resistance are 
connected by a semi-empirical formula. 

From the diagrams and the formule the bearing 
|capacity in any practical case can be determined, 
| provided numerical values can be assigned to the 
|constants involved. The only constant which it is 
| difficult to estimate is the permanent compression in 
| the packing and dolly, and Isaacs circumvents this 
| difficulty by making a further assumption, viz., 
| that the maximum compressive stress in the concrete 
| must be less than 80 per cent. of the static compres- 
‘sive strength in order that fatigue failure of the 
concrete may not occur. 

In applying the theory to practice, he considers 
jonly cases where the pile head shows signs of 
| damage, and assumes that the maximum compres- 





from initial |Sive stress in the head is then 80 per cent. of 


|the known static strength, and thence deduces 
' theoretically a numerical value for the permanent 
compression in the dolly and packing. Values 
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obtained in this way are used in calculating the 
| bearing capacities of piles for several practical 
driving conditions, and the results are compared 
with those obtained from existing pile formule. 

(b) Alternative Theory.—The attention of the 
Building Research Station was first directed to the 
problem under discussion by complaints that, in prac- 
tice, many reinforced-concrete piles were so damaged 
by driving to the specified depth or set that they could 
no longer be guaranteed to take their designed loads. 
It was at once felt that, in order to obtain a clearer 
understanding of the action of the various factors 


, . . 
| involved, it was necessary to secure a more accurate 


janalysis of the stresses concerned than that given 
by the usual statical approximation. 

The form of the waves set up by the impact of 
a heavy mass on a rod and of one rod on another rod 
had long been known, and the problem thus 
became (1) To incorporate the effect of the different 
velocities of elastic waves in steel and concrete ; 
(2) to choose boundary conditions at the head and 
| foot of the pile which would most closely represent 
| the effects of the dolly, helmet, padding and ground 
resistance, and would at the same time give wave 
forms amenable to mathematical calculation. With 
regard to (1) it was found that for ratios of length 
to diameter such as occur in piles, the effect of the 
| differing wave speeds could be represented by 
longitudinal waves travelling along the pile with 
|@ mean speed dependent on the percentages of 
|longitudinal and spiral reinforcement, and the 
| problem could thus be reduced to that of a homo- 
| geneous pile. The equivalent homogeneous pile is, 
|in fact, one possessing the average density of the 
reinforced-concrete pile and having a Young’s 
modulus given very approximately by the relation 





(Ee+ (Ee—Ee)p,} { Ee-+(Es—Ec)p, + Esp, (+—°) | 

E = —_— — 
e+ (Ea—Ee)p, + Eaps (+9) 

where E,, E, are Young’s moduli for steel and 
concrete, respectively, ¢ is Poisson’s ratio for con- 
crete, and p,, 2, are the percentages of longitudinal 
and spiral reinforcement, respectively. For (2) 
several types and combinations of boundary condi- 
tions were tried out, and eventually mathematical 
solution of the wave forms was carried out for the 
following end conditions. At the head of the pile 
the effect of dolly and packing is represented by a 
“ visco-elastic ” spring throughout the whole range 
of compressive stresses, impact ceasing directly the 
stresses at the head tend to become negative, while 
at the foot of the pile plastic conditions are assumed. 
By a visco-elastic spring is understood one which 
possesses the usual elastic resistance to compression 
and in addition exerts a frictional resistance of the 
viscous type and suffers permanent set which 
develops at a rate proportional to the impressed 
force. 

This assumption takes into account, in a simple 
way, the main phenomena occurring in the dolly, 
and while the laws assumed to govern these pheno- 
mena may not hold accurately in practice, it is 
doubtful whether much can be gained by using 
more complex relations in the absence of any 
experimental evidence to indicate the form of 
these relations. The effect of a second impact of 
the monkey after rebound from the pile can be 
allowed for in the theory, but, in practice, this effect 
will be small compared with that of the main impact. 

In addition to the notation already used, let :— 


P = pressure in dolly, 


€ = elastic compression in dolly, 
8 = permanent compression in dolly. 
We have, as before, for the waves in the pile 
2c © 
RE a (8) 
82 $27 
with the general solution 
& =< (9) 


x f x 
s(t- =) +B (t+ =) . 
We have also, as before, pressure at head of pile 
pressure retarding monkey 
dé 
ba 
The total compression in the dolly is 


t= 


—AE( ) 9 =P=—Mna . (10) 


(11) 
The pressure in the dolly is partly elastic and partly 
frictional 


n—-igme+s 


P=ke+ae’ (12) 
where « is a constant. 
We have also the rate of increase of permanent set 


«P 


4.€., 


é.¢, s =hP (13) 
where fh is a constant. 
Eliminating « we thus have 
yf —i =e +thP=hke+e’(l+ha) 
P=ke+ae’. 
Eliminating ¢ from these we get 
hkP+(1+ha)P’ = k(n’ — &’) + a(n” — &")- 
Substituting for P in terms of » from (10) we get 
(M+ Mha)n’” + (a + hkM) 9” + kn’ wes 


= ki,’ + ai,” 
Now from (9) we have 
fo’ = f’ (¢) + F’ (®) 
be 1 Ee ae 
(s)eno ms at t a a (| 
.*. From (10) and (15) we get 
- AE, AE, 
M7” = — ewe -- F’ (t) 

ws = 43 9, SAB eg (16) 

a a 


Hence eliminating , from (14) and (16) we get 
Maa) ,, Méka)\ , 
(M+ Maa + 52) a+ (a+ MAR + aE)? 
+ kn’ = 2k F’ (t) + 2aF* (t) (17) 
The further equations necessary for the solution of 
the problem are given by the conditions at the foot, 
(5) and (5’), and the initial conditions (6) and (7). 
It can be shown mathematically from these 
equations, and it is obvious physically, that no 
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reflected waves reach the head of the pile until a 


time 2 has elapsed. 


to 


l 


F (t) = 0 


4.€., o<t*< (18) 


Hence for this period 0 < ¢t < : . the equation 
a 


(17) takes the simplified form 
7” +2nn" + pn’ =0 (19) 
where 
o+Min+ Se 


2a=> — 





(20) 





If p* > n?*, the solution of (19), which satisfies the 


initial conditions, is given by 
V * : 
heady { @ - nye "*singt+2qn 
a—- e~ ™* cosq t) } 


Vv tes = 
~f {aa-e mt cosqt)—ne "teingt } 


where 
g=p— (21) 
If p? < n*, the corresponding solution is 
¥ 
"oP {+ (@ + mje"! sinhgt + 2qn 


(l—e —"F cosh gt) } 
Vv 
~ i {qa—e™! cosh gt) — ne~"* 


sinh gt } 

where 
g=n—p . 
n is thus given by (21) or (22) for the 


0O=<t< 2. Hence from equation (16) &, = f (¢)is 
given since F’ (t) = 0 from (18). 


(22) 


Now the equations (5) and (5’) can be written, by | 


virtue of (2), in the form 


Hat) ers tna on 
ef (t~ 5) - oF (t+ g)=? es 


We thus see that these equations give the function 


F in terms of the function f for a time 2 previous. 


Hence, since f is known for the interval 0 < t < AS 


F will be known for the interval 23 =ti< .. and 


a 
therefore 7 can also be found from (17) for this 
second interval. — 
Thus by (16) f can be found for this interval, and 
thence F for the next interval, and so on. 


In this way €=f(t—=)+¥F (t+ =) canbe 


found for all values of ¢ and zx, and the pressure | 


—E ($f) can also be found. 


across any section 
Cz 
The position of the cross section of the pile at 


which the maximum stress is developed can thus | 


be calculated, and it is found that this position will 
vary with driving conditions, and there is thus the 
interesting possibility that a pile may have failed in 
its embedded portion while the portion above 
ground is still sound. 

(c) Derivation of a “ Zero-Set” Pile-Bearing 

Formula.—The final value of &, will give the set per 
blow, and if the driving resistance p is plotted 
against €, for varying values of the constants, a 
pile-bearing formula can be developed similar to 
that proposed by Isaacs. 
__ Considerable simplification, however, is achieved 
if the results are used to obtain a pile-bearing formula 
of the “ zero-set ” type as first proposed by Roland 
Bennett. 

In this case, no movement of the toe will occur, 
and the driving resistance will be given by the 
maximum pressure occurring at the foot. The 


equation (23) will now hold throughout the whole 
impact, and hence differentiating (23) we have 
I 
r (:- a)tF (t+ 5) = 0. 
-*. Pressure at foot 


~Er(-)-2r (2) 


2E,, 
A 


(-2) 


interval of time | 


Hence driving resistance = maximum value of 
pressure at foot = maximum value of 


7 f () 

In general, under practical conditions, this 
maximum value will be reached in the interval 
os<t< 24 for all but the shortest piles 

Now we have from (16) and (18) 


E - M ” 
FO) = — sg 


and thence from (21) and (22) we get after simplifi- 
cation 

E M V M nt. 

afru= xX: ve. \/ ~ e~ "* sin (qt + $) 


when 





P—nWw=¢>od. Si =» —o 
Nn 
E , _ M Vv? mM St. 
af se. al = e sinh (¢¢ + ¢). 
when 
ponwt=—¢<0. smh ¢ = —*2. 
P $ P JEM 


For the first case, p > n, the maximum value of 
expression on right occurs when g = n tan (qt + ¢). 
| Hence if we define a constant @ by the equation 
i 7 6 we have q = n tan 8, since n* + q* = p’*, 
and therefore the maximum occurs when gt = 9—¢. 

We thus have, if D is the driving resistance, and 
p and n are given by (20). 


(a) p>n = 
a! = e— (9 — ) cot @ 
k 


| 


2 MV pt 


D= A 





where 
n= pcos 0 





6 T 
. , 0o= ,x-= (24) 
Sin =—-— sing —“eor 2 
$ JAkM $ 
Similarly, we have for the second case 
()p<n 
_2MVp / M ~—(@—¢)cothe 
SS k ° 
| where 
n = pcosh 0 8 
Sinh ¢ = —*— sinh 0 }@mo e 
JkM 


| For the cases of very heavy monkey, very short 
| pile, &c., in which the maximum compression occurs 
|at a later interval, the formule for D will be more 
| complex, and will not be considered here as it is not 
| proposed that the theory should be applied to 
practice until experimental data have been obtained 
| for the constants involved. When these data have 
| been obtained, approximate corrections for propa- 
| gation losses, skin friction, &c., can be included in 
| the above, and it is hoped that a simple and complete 
| pile-bearing formula will thus be obtained. 
(d) Strength of Concrete under Impact.—When 
| considering the damaging effect of the stresses, it is 
| first of all necessary to decide which criterion of 
|rupture, if any, can be applied to the problem in 
hand. By analogy with the different behaviour 
of metals in static and impact tests, it would appear 
unreasonable to expect the static strength of concrete 
to apply also to concrete under dynamic stresses. 

Isaacs, as already mentioned, has based his results 
on the assumption that the fatigue strength can be 
applied, but this also is doubtful, since the number of 
blows necessary to drive a pile is generally far less 
than the number of repetitions of stress necessary to 
cause failure of a fatigue type. If it be assumed that 
the major resistance in the dolly is elastic, approxi- 
mate wave forms may be derived from the preceding 
theory by neglecting the effects of permanent set 
and friction and using the known elastic constants 
of the dolly. It is then found that the calculated 
stress, for hard driving, may rise considerably above 
the static strength of the concrete, but only remains 
above it for a time of the order of 1/1,000 sec. In 
practice, the effects of set and friction in the dolly will 
tend to reduce the stresses, but it is not necessarily 
true that such reduced stresses will be below the 
static strength. 

The writer has been unable to trace any record of 
actual measurement of dynamic stresses in concrete, 
but justification for the possibility of stress waves 


number of times without causing failure of the con- 
crete may be obtained by analogy from the results 
of experiments by B. Hopkinson* on steel wires, 
from which he concludes that stresses above the 
static strength may be applied for times of order 
1/1,000 sec. without causing failure even of the 
elasticity of the steel. 

This result can be explained theoretically in the 
light of modern research on metalst since it has been 
verified experimentally that the resistance of a 
metal to deformation is of two types :—(1) Aresistance 
to the relative sliding of one layer of atoms over 
another, this resistance increasing with increased 
velocity of slip. (2) A resistance to the tearing 
apart of the atoms. In a static test considerable 
permanent deformation precedes failure, which is 
due to the overcoming of the sliding resistance, 
while in an impact test, since the resistance to sliding 
increases with velocity of slip, very little slip occurs 
and the metal behaves elastically right up to failure 
which occurs by a tearing apart of the atoms. Ina 
metal which exhibits considerable permanent defor- 
mation in a static test, the tearing resistance is much 
greater than the resistance to relative sliding, and 
hence elastic stresses higher than the static strength 
can be developed under impact without causing 
failure. 

In the case of concrete less is known of the actual 
mechanism of failure since, unlike the case of metals, 
no definite slip planes are likely to exist. However, 
since in a static test of concrete the final deformation 
is mainly permanent, slip of some kind must occur, 
and it would appear reasonable to suppose that 
the resistance to this slip will increase with increased 
velocity of slip. In this case, it is to be expected, 
as in the case of metals, that concrete under impact 
stresses of short duration will suffer very little 
permanent set, and will be able to withstand stresses 
of such a magnitude that, if prolonged as in a static 
test, would lead to failure. Hence failure may not 
occur under a limited number of such impacts, but 
since with each blow a small amount of permanent 
set may accrue, the elastic character of the concrete 
is likely to change gradually, and it is conceivable 
that the application of a sufficient number of impacts 
will induce failure. It would thus appear that any 
criterion of failure under impact must be in the 
nature of a relationship connecting the number of 
impacts necessary to induce failure with the stresses 
produced and their time of duration, but until 
experimental data have been obtained it is impos- 
sible to predict the actual form of this relationship. 

(e) Conclusion.—The preceding analyses indicate 

how the theory of elastic waves can be applied to 
pile-driving phenomena, and it may be said, in 
general, that the gain in accuracy afforded by such 
analyses will more than counterbalance any loss in 
simplicity as compared with previous theories. The 
gain in accuracy will be especially great in those cases 
in which at any instant a large part of the total 
strain in the pile is concentrated over a small portion 
of the pile. When considering the probable damage 
suffered by the pile in such cases, it would appear 
essential to calculate the probable stresses by means 
of a wave analysis, which will indicate such stress 
concentrations, rather than by an analysis in which 
the stress is assumed the same everywhere along the 
pile. One can, therefore, conclude that.the wave 
theory of the phenomena occurring in pile driving 
represents a distinct advance in method over pre- 
vious theories, but that its advantages cannot be 
applied in practice to the optimum extent until 
experimental data have been obtained in order to 
substantiate the theory and enable numerical 
values to be assigned to the constants involved with 
the requisite degree of accuracy. 
Research is now proceeding at the Building Re- 
search Station in co-operation with the Federation 
of Civil Engineering Contractors, with a view to the 
measurement cf the stresses produced in reinforced- 
concrete piles on impact, and it is hoped that even- 
tually the results of both theory and experiment will 
combine to give a better understanding of the stress 
phenomena associated with pile driving and of the 
strength of concrete under such stresses. 





* Hopkinson, B. Roy. Soc. Proc., 1905, A 74, 498. 
+ First Communications of the New International 
Association for the Testing of Materials. Groups A 
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AUTOMATIC MULTI-OPERATION 


PRESS. 
Tue mass-production of pressed parts of thin metal 
is undoubtedly speeded up by carrying out the 


successive operations necessary for finishing in a single 
machine An interesting example of the multiple 
operation machine is the ** Hilo” press made by Messrs. 
Hiltmmann and Lorenz, Aue, Saxony. We here give a 
short description of this press illustrated by Figs. | 
to 10, on this and pages 267 and 274. The machine 
will handle blanks up to 200 mm, (7-87 in.) in diameter 
by 5 mm. (0-196 in.) thick, and will draw work of any 
depth up to 150 mm. (5-9 in.) and, as it has five dies 
performing consecutive operations at one stroke of the 
ram, together with automatic gear for transferring the 
work from one die to the other, production is continuous, 
the rate being such that five completed pieces are turned 
out per minute. The feed is automatic and may 
either strip metal or prepared blanks. If previously 
prepared blanks are fed, a rotary indexing mechanism 
is employed, Such a mechanism shown on the 
machine illustrated in Figs. 1 and which 
give views of the front ard rear, respectively. The 
general construction is, however, best shown in 
Fig. 3 opposite, from which it will be gathered that 
the frame consists of a base, two columns and a top 
cross bar, the four pieces being held together by four 
shrunk-in tie rods. 

The crankshaft is supported in three bearings formed 
in the cross bar, and has two cranks operating the ram. 
It is driven from both ends, though the double-reduction 
gear shown in Fig. 2. Power is transmitted to the 
first motion shaft from a 40 1.p. electric motor by 
means of a belt. This shaft is fitted with an air- 
operated friction clutch for easy engagement. but hand 
gear is also fitted as a standby. The press may be 


be 


Is 


2, above, 


stopped in any position of the ram by means of a brake | 


connected with the clutch. The main air valve is 
actuated by a bar extending across the machine so 
that control is possible from any point. The 
may be vertically adjusted relative to the crankshaft, 
by either hand or power, and is balanced by the air 
cushioning cylinders seen in the centre of the crossbar 
in both figures. These cylinders are connected by rods 
to the ram and slide upon the piston rod which is 


specially packed so as to be air tight for long periods. | 
It will be noticed | pair of rods is coupled at the top by a crosshead having! moment. 


The pistons and rods are stationary. 





ram | 


in Fig. 1 that the pitman caps, in addition to the 
ordinary bolts, are secured by straps passing over them 
and attached to the body, to relieve the bolts of 
excessive stress during the return stroke. A similar 
precaution is taken with regard to the caps of the outer | 
crankshaft bearings, these being provided with wedge 
pieces. The dies are mounted in a frame consisting of 
an upper part and a lower part which are aligned with | 
each other by four guide posts. The whole frame may | 
be removed from the press and another set substituted | 
when a different part is to be produced. The frame 
is disconnected from the ram at the top and the table 
at the bottom, and then drawn out on self-contained 
rollers running on the rails seen in Fig. 1, being there- 
after handled by a crane. 

\ complete frame is shown in the press in Fig. 1, 
with another on the floor at the right hand. Some 
of the individual dies of which the lower part of the 
frame is composed are seen in the foreground. Whena 
fresh frame is inserted in the machine, it is run into} 
place on the rollers and then lowered on to the table 
by the operation of two screws. It is then bolted up. | 
A converse action is followed for removal, the frame | 
being slightly raised and the rollers adjusted to take 
the weight. It is stated that a set of dies can be} 
changed in less than one hour. The rail brackets are 
hinged vertically so that they may be swung out of the 
way when not in use. Views of a set of dies are given 
in Figs. 6 to 8, page 274. Individual adjustment is 
provided for the upper tools by means of worm gearing. | 
Each tool has also an ejector rod operated by an| 
ejector bar, which is roughly adjusted by hand wheels, 
fine adjustment for the individual tools being made by | 
a right and left-hand threaded gear on each spindle. | 
The bottom tools are encircled by a lifting ring, the 
purpose of which is to lift the work clear of the tool, 
so that it may be gripped by the transferring mecha- | 
nism and moved horizontally to a position over the | 
adjacent tool for the next operation. These rings can | 
be readily identified in Fig. 6 by means of the vertical | 
rods by which they are raised and lowered, which | 
movements are effected by the mechanism shown in} 
Figs. 3 and 4, opposite. 

This consists of a yoke carrying five plungers to which | 
the ring rods are attached. The yoke is carried by 
four rods, i.¢., two at each side, moving in brackets 
attached to the outer sides of the main columns. Each | 


| 


Fic. 2. 


a slide on its upper part and provided with a roller 
in the centre. The roller engages with a cam on the 
end of the crankshaft, contact being ensured by the 
weight of the whole gear. Rotation of the crankshaft 
thus causes a reciprocating movement of the lifting 
system. The contour of the cam is such that, when 
the downward stroke of the ram has been completed, 
the lifting rings follow the receding ram and carry the 
drawn shells upwards to the transfer level. Each 
plunger has independent means of adjustment in 
height, to suit the differing depths of the shell con- 
cerned. To avoid breakage from excessive stresses 
due to incorrect adjustment, the nuts of the side rods 
at the bottom yoke are provided with the shearing 
washers shown in Fig. 5. 

The method of transferring the work from one die 
to the other may now be described, but it is necessary 
to make clear that the method of feed is not being 
dealt with, there being several ways of effecting this. 
The transfer mechanism is shown, somewhat diagram- 
matically, in Figs. 9 and 10, page 274. Two feeding 
bars AA are arranged parallel, one each side of the 
dies, and are coupled at one end by a cross-bar con- 
nected with a lever system, which gives the bars a 
oscillating movement in a horizontal plane. Beneath 
the feeding bars are a pair of gripping bars BB which 
are connected to the feeding bars by levers and links 
as shown, and which thus naturally have also a hori- 
zontal reciprocating movement in a longitudinal 
direction. At each die the gripping bars are furnished 
with plates CC, formed to suit the contour of the 
work as it is formed at that particular die. The plates 
are fastened to the bars by set screws in slotted holes, 
so that individual adjustment is possible, and are 
advanced to grip the work or withdrawn to release it 
by partial rotation of the feeding bars. This rotation 
is effected by levers actuated by rods and cams deriving 
motion from the crankshaft. A cycle of movements is 
as follows. Just before the ram reaches its topmost 
position, after an operation has been done, the gripping 
plates are advanced and seize the work, which has 
been lifted clear of the bottom dies by the means just 
described. Longitudinal movement of the gripping 
bars then follows, the amount being such that the work 
is centred accurately over the next die. The descending 
top tool then commences to operate, the gripping 
plates having been withdrawn at the appropriate 
It will be noticed that the operating levers 
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are made in two pieces socketed one into the other, the , 
object being to provide a weak spot, indicated by a 
ragged dotted line in one lever, across which the lever 
will shear under excessive stress caused by maladjust- | 
ment. While the drawing operation is being done, the | 
plates, being retracted sufficiently far to clear the dies, | 
are returned to their original position in line with the | 
preceding die. It will be clear that this movement | 
returns the first pair of gripping plates into a position 
to receive a fresh blank, and, conversely, a reverse 
reciprocation delivers a finished piece of work. 

In order to make clear the functioning of the press, 
which is in the main designed for the production of | 
parts for motor-cars such as control sleeves, wheel 
hubs and brake drums, the operation of forming the 
latter has been selected, and is shown in Figs. 6 to 8, 
previously referred to. It may be pointed out that 
most of the parts of the tools are of mild steel; tool 
steel, however, is employed for the parts subjected to 
most wear, such as the dies and lifting rings. The 
ram is in its lowest position in Fig. 6. The lifting rings 
are provided with springs, and are depressed as the 
top dies descend until the drawing operation is com- 
pleted. On the ascent of the ram the lifting rings 
follow up to the level of the gripping plates, at 
which level they are arrested by stops. In the first 
die the blank is given a cup-shaped form with a 
flange, but this form is not attained directly, as the 
chamfered edges of the top tool and lifting ring in the 
earlier part of the movement draw the blank into a 
cone, from which it is converted into the cylindrical 
shape by the subsequent movement of the ram, without 
wrinkling. The end of the cup is kept flat by the 
spring-loaded ejector in the top die, which ejector also 
forces the work out of the die as the ram ascends. The 
springs on the lifting ring clear it from the bottom 
die. 


| against a shoulder in the die, forms the recess. 





_ Due to the necessity of gripping the blank in the | 
first draw, the cup is left with a relatively wide flange, | 
which has to be removed. This is done in the second | 
set of dies. The surplus is simply sheared off by the | 
top die, the cup being held on the bottom die by a| 
hollow ejector inside the top die. The annular trim- | 
mings accumulate round the bottom die as shown, | 
until a certain thickness is reached. The last part of 
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the movement of the top die forces the rings on to 
four knives, which cuts the bottom one into four 
segments, which fall out of the machine as indicated 
in Fig. 8. The others are not cut until they succes- 
sively reach the bottom position by the deposition of 
more above, but, in the meanwhile, form an elastic bed 
against which the knives cut—an arrangement which 
gives the edges a longer life. The third set of dies 


| finishes the cup to size, straightens out the sides, and 


burnishes it. 

The fourth operation is that of recessing the bottom 
of the cup inwards. A ring at the bottom of the top 
die holds the sides in place while the ejector, butting 
The 
small spring-controlled rod in the centre does the actual 
ejection on the ascent of the ram. The dies for the 
final operation are more complex, as the shape of the 
recess has to be preserved whilst a hole is punched 
through its centre. The outside of the cup is held bya 
ring on the top die, while another ring, of the same 
contour as the inside of the recess, holds the interior 
part down. The punching tool is carried in a holder 
with three guide rods, and the inner holding down ring 
is carried by three bolts at the end of radiating arms 


|of the centre rod, which arms are in recesses between 


the punch guide rods. The bottom die is hollow, the 
centre punchings falling down the central opening. 
When the ram descends, the external and inner holders 
first engage and the completion of the stroke brings 
the punch into action. 

Although, logically, not in the proper order, the 
mechanism for feeding the unworked materia] has now 
to be considered. The automatic indexing dial feed 
seen at the right of Fig. 2 can be used either for supply- 
ing previously formed blanks or partly-worked shells. 
The openings of the dial are adjustable within wide 
limits to suit different sizes of work and no making- 
up rings are, therefore, required. The use of this 
mechanism in conjunction with the arrangements for 
the rapid change of the die sets, permits work which 
requires 10 or 15 operations with intermediate anneal- 
ing to be done in the one press. There is, however, 
an alternative method of feeding blanks by a vacuum- 
operated gear. The blanks are piled in a magazine, 
which can be exchanged immediately for a full one 
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when empty; the working part of the device consists 
essentially of a movable, open-ended cylinder, and 
piston. The piston first moves downwards while the 
cylinder remains stationary, but when it reaches the 
end of its stroke, t.e., when the contained air has been 
expelled, both cylinder and piston move together 
until the open end of the cylinder makes contact with 
the top blank in the mazagine, an air-tight sealing 
arrangement being provided on the cylinder end. The 
piston now commences to move upwards, thus creating 
a vacuum in the cylinder with the result that the blank 
adheres to the latter. At a predetermined point of 
the piston stroke, the cylinder moves upwards also, 
lifts the blank to the level of the gripping bars, which 
seize it and deliver it to the first die. The pile of 
blanks is automatically raised at each stroke, so 
that the top one is always presented to the cylinder at 
the same level. The possibility of delivering two 
blanks adhering to one another or the accidental 
feeding of a blank of too great a thicknes. are guarded 
against by a balance which automatically weighs the 
blanks and rejects any over weight before they pass 
into the press. Before entering the dies, the blanks 
are automatically covered on both sides with a soda 
compound or oil. 

For strip feeding, alternative methods are also 
provided. A roll feeding gear, which also serves as 
a straightener, may be used. One or two pairs of 
rolls, depending on the thickness of the strip, are 
employed and the mechanism can be arranged to 
move the strip transversely after each feed movement 
so that the blanks are cut out in a staggered fashion, 
a method which reduces waste. Before the strip 
enters the dies it is automatically coated on both sides 
with oil. If necessary, a second set of rolls may be 
arranged at the rear of the press to pull the waste 
strip through when it can be then wound on a reel. 
A set of these rolls is seen in Fig. 2. It will be under- 
stood that the strip is fed across the machine trans- 
versely, while the gripping bars transfer the blanks 
longitudinally from one die to the other. The second 
method is used for thicker strip not supplied rolled 
up. The mechanism consists of stationary gripping 
jaws and feeding jaws mounted on a reciprocating 
slide. The gripping and fecding motions taking 
place alternately. The strip is first introduced by 
opening the gripping jaws by a hand lever, and there- 
after the two sets of jaws operate so that a positive 
amount of feed only can take place. The degree of 
feed is determined by adjustable dogs. The mechanism 
is operated from the crankshaft, the connecting gear 
being fitted with means for adjusting the stroke so 
as to avoid any possibility of damaging the stops. 
Before entering the feed mechanism, the strip is pulled 
through a straightening gear and after leaving it, 
automatic oiling takes place. 

The dies as shown in Figs. 6 and 8, are fitted with 
spring relief, but an alternative arrangement of air- 
cushioning can be fitted. The total drawing pressure 
of the press is 600 metric tons and the end pressure is 
900 metric tons. For deep drawing operations, air 
cushioning is desirable as a constant resistance can be 
obtained throughout the whole length of the stroke. 
A separate compression chamber is provided for each 
die. These are fed from amain chamber through 
reducing valves, which can be set so that the appropriate 
resistance for each operation is developed, while a 
relief valve on each die chamber ensures a constant 
pressure. This arrangement is stated to require only a 
relatively small air compressing set. The press can, 
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of course, be used for simple blanking and punching, 
when spring relief is generally found suitable, 
The base of the press contains a sump for the cooling 


lubricant which is delivered to the several dies through | 


individually-controlled pipes by a pump. The surplus 
is caught in a channel and returned to the sump. 
All the bearings of the working parts are fed by two 
Bosch mechanical lubricators supplying a total of 
16 points. The total weight of the press is about 118 
tons. 


THE ELECTRIC PROPULSION 
OF SHIPS.* 


By Cuaries C. Garrarp, Ph.D., M.LE.E. 


Ar first sight it might appear a rather extraordinary 
thing to propel a ship by electricity. Electricity is, of 
course, by far the best means known for transmitting 
power over distances, but in a ship the distance the 
power has to be transmitted is only a few score feet. 
To do this electrically, two transformations are neces- 
sary, that is, from mechanical to electrical, and back 
again from electrical to mechanical, in order to trans- 
mit the energy of the prime mover to that of the 
screw. 

The earliest examples of electrically-propelled ships 
were, probably, two fire boats put into use in Chicago 
in 1908. One of the earliest larger electrical vessels 
was the collier Jupiter (5,400 shaft horse-power), 
which dates from 1912-1913, and is still in commission 
with the original machinery, under the changed name 
of U.S. airplane carrier Langley. This ship was the 
forerunner of the tremendous application of electric 
propulsion in the American Navy. 

On the basis of the known losses of the different 
types of propelling machinery, it is generally possible 
to prove mathematically that the electric system is 
the most efficient, the main consideration in such a 
calculation being the different power requirements 
of the screw and the prime mover. The difference in 


speed between the two ends of the driving equipment | 


necessary to obtain efficiency, involves the use of some 
kind of gearing between them, and it is the ability of 
the electric drive to act as a speed-changing gear 
which gives it its advantages. The problem is, 
however, an economic one, and the effect which the 
electric drive has on the revenue earning capacity of 
the ship as a whole is probably more important than 
the reduction of fuel costs. In some cases, the greater 
amenity of electrically propelled passenger ships is of 
great value, and in other cases, increased ease of control 
and mancuvring are the determining considerations. 
The question of the adoption of electric propulsion 
for a particular vessel is, therefore, one for the naval 
architect rather than for the electrical engineer. 

I do not propose in this paper to prove the economic 
advantage of the electric drive as applied to the propul- 
sion of ships. The large number of electric ships 
already built—there are nearly one hundred turbine- 
electric ships in existence, or building, with a total 
horse-power of upwards of one million, and the total 
shaft horse-power of Diesel-electric ships exceeds 
100,000—may be reasonably said to render the repeti- 
tion of such proof unnecessary. The number of ships 
of all kinds having Diesel-electric propulsion runs into 
hundreds. These include cargo vessels, tug boats, 
ferry boats, dredgers, fire boats, trawlers, self-loading 
vessels, oi] tankers, coastguard cutters, salvage boats, 
oil barges, yachts, &c. In this paper, I deal with the 
various methods whereby electric propulsion is applied 
to the different classes of vessels, and with some matters 
of arrangement and control, which I hope may be of 
interest. 

Before coming to electric ship propulsion in Great 
Britain, some remarks regarding the work in this line 
which has been done in America may be of interest, 
especially as a much greater tonnage of electrically- 
wey vessels has as yet been constructed in the 

Jnited States than elsewhere. It is generally thought 
that in America the high scale of wages prevented 
experiments or initiation in such things as new develop- 
ments in marine propulsion. This has certainly not 
been the case in the electric propulsion of ships. 

One of the chief reasons for the considerable progress 
which electric ship propulsior made in the United 
States was the Jones-White Merchant Marine Act 
of 1928. This Act was passed in the United States to 
deal with the decline in merchant shipbuilding in that 
country after the war, due to the high building costs 
there as compared with other countries. Under that 
Act, large mail contracts were placed with American 
shipping companies, and loans were made at low interest 
rates for the construction of new vessels. Many of the 
ships built under this stimulus were electrically pro- 
pelled, and there is little doubt that the example which 
had already been set by the American Navy helped 





in this. Up till January 1, 1931, 62 vessels (excluding 
* Pa 
tion at York on Thursday, September 1, 1932. 


r reed before Section G of the British Associa. | of high-resistance material and the inner one of copper. 


warships), with turbine-electric drive totalling 867,600 
h.p., had been completed or contracted for in the United | 
States, against nine vessels, having 127,900 h.p., else- 
where. 

The figures for Diesel-electric were 121 vessels, | 
totalling 88,280 h.p., against eight vessels with 16,700 | 
h.p. in other countries. Of the American figures, some | 
20 per cent. were ordered or under construction in 1930. 

Electric Propulsion in the American Navy.—The 
most spectacular event in the history of electric 
ship propulsion was the decision of the American | 
Naval Authorities to adopt electric propulsion for 
new battleships and battle cruisers. The first large 
ship to be thus launched in the year 1917 was the | 
U.S. battleship New Mexico. The fact, | 








that last year it was decided to change the electric 
drive on this ship to geared drive is naturally of 
rticular interest to a discussion of this subject, 
and, at first sight, might appear to constitute a weighty | 
argument against the whole system. investigation, | 
however, it would appear that such a conclusion would 
not be correct, and the decision which was taken to 


Pig.1. U.3.3°NEW MEXICO” ARRANGEMENT OF MACHINERY. 


| and 


speed, and the outer high-resistance bars give the 
high torque required for reversal. The reversing 
pole-changing switches were oil-break, and 
although large enough to break full-load current. 
this was never done, as the field was always opened 
before moving them. All reversing was done at low 
speed and low voltage. 

It will be clear from this very abridged description 
that the switch and interlocking gear of this induction 
motor type of drive must be relatively very complicated 
compared with the synchronous motor drive, and 
the chances of mistakes in operation are greater. 
The trials of the New Mexico gave the following 
results :— 


~ pee Water rate. 

— es Increase from 
9. 

en - full to 0-48 

-» 2 13-96 speed, 16 per cent. 


The main point to be remembered about the New 
Mexico is, however, that she was not designed as 
an electrically-propelled ship at all. This is very 
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make the change confirms the arguments brought 
forward in this paper. 

The New Mexico has a displacement of 32,000 
tons, and was originally designed for a speed of 21 
knots, and then developed 31,300 shaft horse-power. 
Two steam turbines were used and four induction | 
type motors. These latter had pole-changing switches 
giving 24 poles or 36 poles; the generators being 2 pole 
the speed reductions were 12 to 1 and 18 to l, 
respectively. The reason for the pole-changing 
devices was to improve the economy at cruising 
speeds, as then one generator could drive the four motors | 
in parallel. From 17 knots upwards, each generator | 
drove the two motors on the same side of the ship. | 
It was not possible to drive the two inboard motors 
from one generator, and the two outboard motors | 
from the other. The motors were always backed on 
the 36-pole arrangement, as this gave the higher 
reversing torque. Ordinary speed variation of the 
propellers was done by changing the speed of the 
turbo-generators, which were quarter-phase, two-pole, | 
| 2,100 r.p.m. machines, and provided with owtehes | 
| to change the windings when operating two or four | 
| motors, respectively, with a view of decreasing the | 
‘internal copper losses. The motors of the New | 
| Mexico were of the double squirrel cage type; the 





slots of the rotor had each two bars, the outer one 


The copper squirrel cage is the effective one at full 


| clear from a comparison of the machinery layout of 
| the New Mexico, shown in Fig. 1, with that of the U.S.S. 


California, Maryland, and West Virginia, Fig. 6,* on 
Plate IX. The latter ships were originally designed to use 
electric propulsion, and the more economical layout is 
obvious. In 1931 it was decided to increase the horse- 
power of the New Mexico, Mississipi and Idahot by 
some 8,000 shaft horse-power, and tenders were invited 
for new equipment of either the geared turbine or 


turbo-electric type. The American Navy Department 


had no fault whatsoever to find with the previous 
electrical equipment of the New Mexico which had 
been perfectly satisfactory. The decision to go over 
to the geared drive was made simply on the tenders 
received. These were in the following proportion :— 


Firm A Geared turbines ... 100 per cent. 
Electric drive - 165 ” 
»  B Geared turbines ... 156 ” 
Electric drive 206 »» 


It is somewhat difficult to reconcile these tenders 
made by firms of equal standing. The large dis- 
crepancy between the prices of the two tenderers 
prevents any definite conclusion being drawn as to the 





* Figs. 1 and 6 are taken from Commander S. M. 
obinson’s book, Electric Ship P: ion. 

t The Mississipi and Idaho were not electric ships, 
but originally had direct-coupled turbines. ey were 
changed to single-reduction geared turbines to bring all 
three ships the same with the increased horse-power. 
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relative costs of the electric and geared drives, as 
it will be seen the price of the electric drive of Firm A 
is near that of the geared drive of Firm B. It is 
clear, however, that no general conclusion of the relative 
merits of the turbo-electric and geared turbine systems 
can be drawn from the decision which the Bureau 
of Engineering at Washington had to make on the 
basis of these tenders. The question of the adoption 
of electric ship propulsion must, however, be decided 
in each case upon the design of the ship as a whole. 
The New Mexico was originally designed as a single- 
reduction geared turbine ship, and it was to be expected 
that geared turbines would give the better results. 
To put the electric drive in a vessel not designed for it 
was doubtless a mistake. 

As the American naval vessels are the outstanding 
examples of the turbine induction-motor system, 
some further details of other electric ships of that 
Navy are given below. 

The California, Maryland and West Virginia were 





very similar to the New Mexico, but were specially 


Fig.2. 





SALIENT POLE SYNCHRONOUS INDUCTION MOTOR. MARINE TYPE 


the 36-pole stator winding. Reversing is done with 
the 24-pole arrangement. The rotor windings are taken 
to slip-rings which connect them to liquid rheostats. 

The change-over from 24 poles to 36 poles takes 
place automaticaiiy in the rotor winding. It will be 
seen that the large torque necessary for reversing is 
provided by the use of external rotor resistances. The 
liquid rheostat consists of two tanks, the electrolyte 
(sodium-carbonate solution) being circulated from the 
lower to the upper tank by a pump; the lower tank 
is cooled by a cooling coil. When the electrolyte is at 
the highest point the whole rheostat is shorted by the 
short-circuiting switch. All the alternating-current 
switches are of the oil-immersed type, some bei 
provided with vertical disconnecting plugs to facilitate 
removal for cleaning and overhauling. The control 
gear is relatively complicated, there being 19 operating 
levers. 

The airplane carriers Lexington and Saratoga are 





the largest electrically-propelled ships in the world. 
The Lexington was originally designed for a battle- 
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designed electric ships. They had the same horse- 
power as the New Mexico, but their turbines have 
downward exhaust instead of upward. As regards the 
electrical machinery, practically the only difference 
from the New Mexico is the rotor of the propulsion 
motors. This has a definite winding combined with a 
high-resistance squirrel cage, both being located in one 
slot. For reversing, a contactor opens the definite 
winding, the stator being connected in the 36-pole 
condition. When the motor is at full speed the definite 
winding is short-circuited. If the motors are backing, 
only the 36-pole connection can be used; but if they 
are ahead, then the 24-pole arrangement can be 
employed, if desired. It will be seen that this type 
of motor requires a switch in the rotor winding as 
well as the pole-changing switches in the stator 
winding. 

The Tennessee, Colorado and Washington are prac- 
tically sister ships of the California, and the general 
arrangements of the machinery are similar. The main 
motors are three-phase with two independent windings 
of 24 poles and 36 poles. The rotors are of the definite- 
wound type and act as a definite winding for the 24-pole 
arrangement of the stator and as a squirrel cage with 


cruiser, but work on her was suspended in February, 
1922, upon the signing of the Washington Treaty for the 
Limitation of Armaments. Work was renewed a few 
months later on her conversion, in accordance with the 
terms of the treaty, to an aircraft-carrier. The U.S.S. 
Saratoga is a similar vessel and was launched in 1925. 
Their normal displacement is 33,000 tons, and speed 
33 knots. Steam is raised by 16 oil-fired boilers, each 
of 14,500 sq. ft. heating surface, and there are four 
35,200-kw. turbo-generators running at 1,755 r.p.m., 
5,000 volts. There are four pairs of propulsion motors 
totalling 180,000 shaft horse-power, each pair driving 
one of the four propellers, which turn at 217 r.p.m. at 
full speed. The motors have rotors which are squirrel- 
cage wound for starting and phase wound for regular 
operation. The stator winding has 44 poles for low 
speeds and 22 poles for high speeds. 

The Lexington and Saratoga are interesting as the 
electric drive was not used mainly with the idea of 
steam economy. The auxiliaries were steam-driven, 
which, of course, is the reverse of economical. Every- 
thing was, in fact, sacrificed to space and weight; 
nevertheless, electric propulsion was adopted. The 





justified in that respect, at least, the choice made by 
their designers. 

Electric propulsion has also been adopted for a con- 
siderable fleet of coastguard cutters in the United States. 
The engine-room layout of such a vessel is shown in 
Fig. 7, Plate XI. The single propulsion motor of the 
synchronous type is of 3,000 h.p., 2,300 volts, three- 
phase, 60-cycle, 163} r.p.m., and receives power 
from a single turbo-generator rated at 2,600 kw., 
3,600 r.p.m. All auxiliaries are electrically driven, 
taking their power from the main turbo-generator. At 
full power the speed is 16} knots. It is claimed that 
these vessels can put out to sea under weather condi- 


being | tions impossible for other classes of ships. 


Ocean-Going Liners.—For these vessels the turbo- 
electric system has been most general hitherto, although 
the Diesel engine is not out of the question, and 
synchronous propulsion motors are usually used, The 
advantages of the electric system for such ships may be 
summarised as follows :— 

(1) Increased overall efficiency. 





Fig. 3. 











































(2) Higher speeds can be obtained under heavy sea 
conditions. 

(3) Flexibility in the location of the machinery 
assists in the disposition of the weights for proper trim, 
lessens the amount of steam pipes, avoids long pro- 
peller shafts, allows condensers to be placed vertically 
below turbines, improves ventilation, and lessens 
congestion. 

(4) Reduced vibration and noise ; increased comfort 
for passengers and crew. 

(5) Increased safety by allowing better subdivision 
by watertight compartments, and disablement of 
part of the prime movers does not vitally affect working 
of the ship. 

(6) Avoids reversing turbines and cushioning effect 
of air gap of electric machinery substituted for the 
varying pressure on the teeth of the gears. 

Electric Propulsion Using Alternating Current.— 
Alternating-current generators, if they are to be of 
light weight and small diameter, have to be driven at 
speeds of 1,500 r.p.m. or 3,000 r.p.m. If such electrio 
generators are to be used, then the only prime movers 





which can be considered are steam turbines, and the 


speed records obtained on the completion of the vessels | only comparison we have to make is that between the 








270 


geared turbine and the turbo-electric system. In such 
a comparison only ships exceeding, say, 3,000 shaft 
horse-power come into consideration. As regards 
efficiency of the drive at full load, there is very little 
difference, the single-reduction mechanical gear being 
slightly more efficient and the double-reduction gear less 
efficient than the turbo-electric drive ; this comparison 
only applies to full-speed conditions. At lower speeds, 
however, the efficiency of the electric drive will be 
much higher than the mechanical gear, due to the 
inherent higher efficiency under these conditions, and 
to the fact that one (or more) turbines can be shut 
down while feeding all the screw motors in parallel 
from the smaller number of prime movers. This renders 
the electric drive very suitable for a vessel which runs 
at different times on varying schedules. With syn- 
chronous motors, the speed of the turbo-generator 
bears a constant ratio to the propeller revolutions per 
minute. At low power, the propellers are running 
slower, but the power required to drive them falls off 
much quicker than their speed. Hence the power 
delivered by the smaller number of turbo-generators, 
even though these are running at reduced speed, is 
sufficient to drive the ship, and the waste of running 
the larger number of turbines at still lower individual 
powe ris avoided. 

Propeller Torque Characteristics of Electrically- 
Propelled Vessels.—Naturally, the maximum duty 
imposed upon a propulsion equipment is to reverse 
the ship when travelling at full speed in the ahead 
direction. Fig. 8 illustrates the torque exerted on the 
propeller shaft under these conditions, the speed of 
the ship being constant in the ahead direction. In the 


first moment of reversal forward power is removed from | 


the propeller shaft, and the revolutions per minute fall 
suddenly to about 70 per cent. of the revolutions per 
minute corresponding to full speed. In other words, 
the way of the ship keeps the alternator revolving at 
70 per cent. revolutions per minute without any driving 
torque being applied. A reversing torque now 
applied to the propeller shaft, and this has to be con- 
tmually increased until the revolutions per minute of 
the propeller (still revolving in the ahead direction) are 
about 40 per cent. of the full revolutions per minute. 
At this number of revolutions per minute, the reverse 
torque is about equal to full load torque. In other 
words, to reduce the revolutions per minute of the 
propeller shaft to 40 per cent. of the full-speed revolu- 


18 


tions per minute, a reverse torque exceeding full-load | 


torque has to be applied to the propeller shaft, the ship 
itself meanwhile maintaining constant speed through 
the water. Having reduced the revolutions per minute 
to 40 per cent., the reverse torque required to reduce 
the revolutions per minute to zero is smaller than full- 
load torque until the direction of rotation of the pro- 
peller is actually reversed, when the necessary torque 
increases with the speed of the propeller in the reverse 
direction. During this process, of course the vessel 
has been losing way, and once the propeller has been 
reversed, the actual reversal of the ship follows, It is 
clear, however, that if the propulsion equipment cannot 
exert a reversing torque while the propelling motor is 
rotating at 40 per cent. of full speed in the forward 
direction, it would never reverse the propeller at all. 
The foregoing conditions are rendered more difficult 
in the case of multi-screw vessels if turning be taking 


place When turning, the power on the screw on the 
outboard side of the turning circle drops, and that on 
the screw on the inboard side of the turning circle 
rises. It will, of course, be understood that if 


manceuvring is to be done quickly, the propulsion 
equipment an ot 
torque over and above the theoretical minimum, and 
in order to meet all conditions, it must be able to exert 
upon the propeller shaft under all 


must possess excess mana 


uvring 


this excess torque 
conditions of spe ed of the latter. 

T'urbo-Electric Propulsion Using Synchronous Indue- 
V otors rhe three-phase salient-pole synchronous 
type propulsion motor, shown in Figs. 2 3, which 


fron 
2 and 
is largely used for turbo-electric ship propulsion, runs, 
under normal conditions, synchronously with the 
turbo-generator, with an electrical periodicity of 50 
cycles per second. The yx riodk ity of 50 is chosen for 
the same electrical and magnetic considerations as have 
caused that periodicity to le standardised for land 
purposes. The motor voltage is generally about 3,000 
volts between phases, and the machines are usually 
wound three-phase, necessitating, of course, three main 
A synchronous motor has to be excited by 
direct current, it being, in fact, in this respect, the exact 
reverse of an electric alternator. A synchronous motor, 
as such, cannot be self-started, its synchronous torque 
only existing when it is running in synchronism. To 
make it self-starting it has an asynchronous motor 
winding added to it. This consists of a high-resistance 
squirrel-cage winding embedded in the pole faces of the 
machine. On applying an alternating current to the 


cables, 


stator, a current is induced in this winding which pro- 
vides the starting torque and the large torque required 
operation 


for reversing, during which the motor is 
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running asynchronously. The required torque is 
obtained by a suitable design of the squirrel-cage 
winding. It is, of course, not possible to apply the 
full voltage of the alternator to the terminals of such 
a motor suddenly. To make the connection, for 
starting or reversing, the speed of the alternator is 
reduced, say to one-fifth full speed, and the excitation 
of the generator (the motor being unexcited) gradually 
increased from zero to full value, and, in fact, super- 
normal generator excitation is applied momentarily. 
A gradually increasing current flows into the motor, 
which runs up in speed. Presently nearly synchronous 
speed, corresponding, of course, to the reduced speed of 
the turbo-generator, is attained, 
whereupon the field switch of the 
motor is closed, which applies 
direct-current excitation to its 
salient poles. It may be mentioned 
that the motor is said to have 
salient poles because its field wind- 
ings are arranged on separate 
distinct cores, forming respectively 
north and south poles, like an 
ordinary direct-current dynamo. 
This is in contradistinction to the 
non-salient pole machine, in which 
the direct-current exciting wind 
ings are placed in slots in the 
circumference of a rotor of uniform 
circular cross section. The salient 
pole machine has speed-torque 
characteristics which render it very 
suitable for marine service. 

The result of exciting the field 
winding of the rotating propeller 
motor is to cause a synchronising 
torque to come into existence, 
which pulls the machine into 
electrical synchronism. By adjust- 
ment of the field winding, the 
current taken by the motor can 
be regulated for unity power 
factor, this being, in fact, one of 
the chief advantages of this type 
|of motor. 
| Further, it continues to follow 
the speed of the main turbine 
exactly. There is no varying slip, 
depending on the load, as with an 
induction motor; thus the relative 
speeds of the propellers can be 
very accurately adjusted. If two 
screws derive power from 
alternator, then their speeds remain 
|} exactly the same always. 

Speed variation is obtained by 
varying the speed of the steam 
turbine. This method of propul- 


| Fig. 5. 


one 
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interest. Compared with the direct-current drive, the 
use of alternating-current machinery necessarily intro- 
duces certain complications. It is all the more neces- 
sary, therefore, to give the problem the closest study 
in order to simplify, and therefore render the routine 
operations of driving the vessel the more safe. It was 
mentioned above that for the main control of the 
battleship Tennessee, having four motors and two 
generators (total rated shaft horse-power 29,000), 19 
operating levers are required. Against this may be 
set the Monarch of Bermuda, which has likewise four 
motors and two generators (total shaft horse-power 
19,000), but the control of which has been reduced to 


Fig. 4. 


FULL-SPEED REVERSAL ON TRIALS OF S.S. VICEROY OF INDIA" 


Reversal Made at 18-5 Knots 


Ship Stopped in Two Minutes Ten Seconds 
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sion is suitable for large commercial vessels which 
operate continuously on definite routes. In such 


vessels it is of little economic importance to use power 
from the main units for auxiliary purposes ; they are, in 
fact, generally provided with special auxiliary generators 
which are of a sufficient size as to be reasonably efficient. 

For large passenger vessels and high-speed freight 
carriers, this type of propulsion is highly efficient, and 
as the electric machinery works at unity power factor 
the cost of the plant is reduced. Further, a speed of 
75 per cent. of the maximum can be obtained with half 
the main generating plant shut down, and thus with no 
sacrifice of efficiency. 

Control Gear for Turbo-Electric Drive with Synchro- 
nous Motors.—This being what may be regarded as the 
standard method of ship propulsion for large commer- 
cial vessels, a short description of the principles under- 
lying the method of control, upon which a great deal 


| of the success of the installation depends, may be of 
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of 
performs all the operations of starting and reversing 
the ship. 
controls of the Monarch of Bermuda are exercised in 
the engine room under telegraphic communication 


four operating hand-wheels, the turning which 


As is generally the case in such ships, the 


from the bridge. It will be realised that if, in such 
ships, bridge control is to be adopted, then the reduc- 
tion of the number of operating hand-wheels, or levers, 
to a minimum is essential. 

P. & O. Turbo-Electric Liner “ Viceroy of India.”— 
The Viceroy of India is a twin-screw liner of 19,050 tons 
displacement, with two turbo-generators, the electrical 
equipment being made by Messrs. British Thomson- 
Houston Company, Limited. The two motors are of 
the salient-pole, synchronous type, each capable of 
developing 8,500 shaft horse-power. The diagram of 
connections is given in Fig. 11, Plate \1 ; a view of the 
main electrical control board is reproduced in Fig. 4 


above. It will be seen that the contro] is by means 
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of six levers (three per turbine). The functions of these 
levers are successively as follows :— 

(1) To vary turbine speed from 3,110 r.p.m. down 
to about 700 r.p.m. during the first half of the travel of 
the appropriate lever; during the second half of its 
movement the lever operates a camshaft which opens 
and closes contactors for regulating the motor and 
alternator fields. At the end of its travel both fields 
are open-circuited. Thus, complete control of the 
speed is given by the lever No. 1. 

(2) To reduce speed down to 110 r.p.m. 

(3) For reversing. This can only be operated when 
all field circuits are switched off. 

Starting is effected by running the turbine up to 
700 r.p.m. and moving No. 1 lever to its first notch. 
This closes and over-excites the alternator field, so 
that the motor starts as an induction motor. On the 
second notch the motor field is excited and the motor 
is pulled into synchronism with the alternator, and the 
field of the latter is then reduced to normal. 

Fig. 11 shows how both motors can be run from only 
one alternator by the use of machine isolating and tie 
switches. These are operated by hand-wheels, so 
interlocked that only two can be closed at one time. 
In addition to the levers mentioned above, there are 
hand-wheels for controlling the excitation of the 
propeller motors. 

In order to secure the advantage of quick closing 
given by electric contactors with the reliability of 
mechanical operation, Messrs. The British Thomson- 
Houston Company (B.T.-H. and Watson’s British 
Patent 276,085) use an arrangement of a series of cams 
mounted on the shaft, or geared thereto, of the master 
control switch for the contactors. Rotation of the 
shaft first closes the circuit of the closing coil of the 
contactors and at the same time brings the corre- 
sponding cam into such a position that the contactor 
is held closed by this means, after the circuit of its 
closing coil is broken. 

Should the contactor closing coil fail to function for 
any reason, then the contactor is mechanically operated 
by the cams alone. The latter, therefore, operate as a 
stand-by to the purely electrical working. A record 
taken on the trials of the vessel is given in Fig. 5. 

The “ Monarch of Bermuda.”—This vessel is the 
first quadruple-screw, electrically-propelled passenger 
liner built. The propulsion system is turbo-electric, 
using synchronous salient-pole induction motors. There 
are two turbo-generators each of 7,500 kw., and four 
motors each of 4,750 h.p. 

The whole of the propulsion and other electric 
equipment was supplied by Messrs. General Electric 
Company, Limited, of London, and embodies many 
interesting features. In particular, the system of 
control is novel, allowing, as it does, a complete series 
of combinations between the motors and the generators, 
with a very marked reduction in the number of control 
hand-wheels. This result has been rendered possible 
by the use of a large measure of automatic electric 
control. In some quarters it has been considered that 
automatic electric control is not sufficiently reliable for 
marine purposes. This idea underlies the design of the 
combined electric and cam-operated contactor referred 
to above. But land practice with automatic electric 
stations, has shown conclusively that automatic opera- 
tion is more reliable than hand working. Further, it 
can only be regarded as irrational to adopt electric 
machinery to drive a vessel and yet hesitate to employ 
all the advantages which electric control brings in its 
train. The engineers responsible for the design of the 
control gear for the Monarch of Bermuda determined, 
therefore, to disregard all previous mistrusts and to go 
as far with automatic electric working as the circum- 
stances permitted. The extreme flexibility which has 
resulted adds, there can be no doubt, very considerably 
to the safety of the vessel. 

In addition to these inherent advantages of the 
electric control, a system of emergency control has 


ever combination of machinery is used, the same pair 
of main control wheels and pair of reversing hand wheels 
perform all the control. The use of automatic switch- 
gear allows all connections to be automatically arranged 
so that the operation of control remains unaltered no 
matter how the machinery is connected. 

As has been already mentioned, in the case of the 
American naval vessels, oil-immersed switches were 
extensively used for making and breaking the main 
connections. Present practice, however, is to use air- 
break contactors. While the latter obviate the fire 
risk due to the presence of oil, which is, however, 
but small, their chief advantage is that'they are more 
accessible, and the contacts are more durable, Prac- 
tically all arcing at the contacts is obviated by carrying 
out all switching operations with the field circuits of 
the machines broken. Thus, but small currents (due 
to remanent magnetism in the generators and motors) 
are actually made and broken. Owing to the fact that 
the magnetic field of an electric machine does not die 
away instantaneously when its field circuit is broken, 
care must be taken that there is a short time interval 
(amounting to a few seconds) between the rupturing 
of the field circuit and the operation of the main con- 
tacts. This time interval is arranged to take place 
automatically. The main control board of this vessel 
is illustrated in Fig. 13, Plate XI. 

Under ordinary running conditions, the whole control 
is exercised through the four handwheels DW 1, DW 2, 
Cl andC2. DW 1 and DW 2 pre-select the connec- 
tions for ahead or astern working; everything else, 
viz., starting up and speed control, is done by the 
wheels C1 and C2. The several other wheels on the 
boards are extraneous to the normal control. Their 
functions can be seen from the table attached. Hand- 
wheels M1,M2,M3 and M4, are only effective when 
the main control wheels are at“ stop.” If they are then 
turned they cut off the corresponding motor circuits. 
The booster field regulators 23 and 28 are only required 
in heavy weather to increase the excitation of the 
alternators above the normal. The emergency field 
wheels EFW 1 and EFW 2 are used in connection 
with the emergency operating gear to be described 
later. 

From starting to full ahead the turbines are first run 
at very low speed (,'; full speed), by opening the 
starting valves S 1 and § 2, and the wheels DW 1 and 
DW 2 are put in the ahead position. The main control 
wheels C 1 and C 2 are then moved in a clockwise direc- 
tion to the “ dead slow” position, at which the ahead 
contactors D1, D 2, D3 and D4 close automatically. 
The first half-revolution of the wheels C 1, &c. increases 
the steam supply, so that the turbines run up to one- 
fifth speed, and at the end of this half-revolution the 
alternator field contactors close automatically. <A 
sequence catch arrests movement of the wheel at this 
point. The full direct-current voltage of 220 volts is 
thus applied to the alternator fields, which are thus over- 
excited to give the strong magnetic field necessary for 
starting the motors. The latter now start to revolve 
as induction motors. ‘lhe alternating current in the 
motor circuit quickly rises to a peak value and, as the 
motors gain speed, falls to a steady value, when the 
motors attain a speed corresponding to the speed of 
the turbines. 

The main control wheels are now released from the 
first sequence catches (by a slight anti-clockwise 
motion) and are then moved forward to the second 
sequence catches which again stop further motion. 
At this point the field contactors of the motors close, 
which apply 220 volts direct current to the motor 
fields. The motors thereupon pull into synchronism, 
which fact is indicated by a fall in the value of the main 
current. The second sequence catch is then passed, in 





a similar manner to the first one, and at the end of the 
second half-revolution of the control wheels C 1, &c., 
the booster fields are closed and the booster voltages 


been provided which can be put into use should the | build up in opposition to the 220 volts direct-current 


automatic system fail. 


It will thus be seen there area | Supply, thus reducing the alternator fields to normal 


number of safeguards capable of dealing with several | excitation. 


successive breakdowns, so that a total disablement of 
the vessel, due to failure of the electrical machine 
18 & very remote possibility. Figs. 9 and 10, Plate XI, 
will give an idea of the arrangement of the electrical 
machinery in the vessel. 

_A diagram of the main power circuit connections is 
given in Fig. 12. From this it will be seen that any | 
motor can be connected to either alternator, but it is | 
not possible to parallel the two alternators. Normally, | 
when running at full power, the two starboard motors | 
are connected to the starboard alternator, the port 
machinery being similarly connected. But an impor- 
tant alternative arrangement is possible which is 
particularly useful in rough weather to equalise the 
loads on the alternators ; this is to run the two inboard 
motors from one alternator and the two outboard motors 
from the other. When running lower than full speed, 
of course, one turbo-alternator is shut down and four 
(or any smaller number) of motors are supplied by the 
other generator. It must be borne in mind that what- 





The main control wheels have now made each 
one complete revolution, during the first half of which 
the turbine speed was increased from ,;'; to } value 
and held constant at } during the second half-revolution. 
The wheels C1, &c. can now be moved forward a 
second complete revolution, which has the effect 
of altering the governor gear of the turbine so that 
full speed is attained; during the whole process, of 
course, the turbine is under the control of the governor 
as regards its speed. 

Full ahead to stop is carried into effect by turning 
the control wheels C 1 &c., back through two revolutions 


to the stop position, when the process is the reverse | 
The sequence | 


of that set forth in previous paragraphs. 
catches are not operative when moving the wheels 
anti-clockwise. It must be remembered that all 
switching of the main contactors is done “ dead,” 
i.e., with the field circuits broken. 

To change from full ahead to full astern, the 
wheels C1, &c., are returned through two revolutions 








to stop. The direction switches DW1 and DW 2 
are thrown to astern and the operations are then 
repeated as described for full ahead, 

For alternative running with two inboard motors on 
one alternator and two outboard motors on the other 
alternator the connections are changed by means 
of the isolators IM 1, IM 2, IM3 and IM 4, Fig. 12. 
This can only be done when both the control wheels 
C1 and C2 are at stop. The operation of wheel C1 
will now control the two outboard motors, and wheel 
C2 will control the two inboard motors exactly as 
before. All necessary changes of connections are made 
automatically. 

For running all four motors from: one alternator, 
the necessary connections are made by the isolators 
IM 1, IM2, IM3, and IM4, which can again only 
be done when C1 and C2 are both off. If the star- 
board alternator is to be used, the operation of the 
isolators necessary to arrange this has the effect of 
automatically altering all the other connections, so 
that wheel C 1 now controls all motors and everything 
now goes on as before. In addition, speed limit 
solenoids automatically come into action which limit 
the speed (to about 70 per cent.) so that the one 
turbine in use is not overloaded. This limitation of 
speed comes into action in all cases when one turbine 
only is being used, e.g., when working with two motors 
only from one turbo-generator. 

In the event of the failure of the electrical operation, 
full control can be exercised by the mechanical 
emergency gear, which will be understood by reference 
to Fig. 14. It will be seen the direction contactors 
are provided with emergency direction control wheels 
HE 1 and HE2. These cannot be moved unless 
one or both (according to running conditions) main 
control wheels C1 and C2 are in the stop position. 
When the latter are in the stop position, the interlock 
levers IL 1 and/or IL 2 can be thrown down. This 
allows the direction contactors to be moved (by HE 1 
or HE 2) as required. When this has been done, the 
interlock lever is returned to normal, which locks the 
direction contactors and unlocks the control wheel 
or wheels C1 and C 2. 

The field contactors can now be operated by the 
emergency field control wheels EFW1 and EFW 2. 
It will be seen there are four field contactors, each 
for the starboard and port side, respectively, ‘.e., 
for one alternator two motors and one booster. These 
emergency field control wheels, however, can only be 
moved when the main control wheels C1 or C2 are 
in some position between stop and } speed. The 
wheels EFW 1 and EFW 2 are provided with sequence 
catches, as are the wheels C1 and C2. A second 
swinging interlock bar is provided, which prevents 
C1 being returned quite to its stop position, unless 
EFW | has been returned to off, thus preventing any 
change of position of the direction contactors, either 
electrically or mechanically, unless the fields of all 
machines have been opened. 

Complete electrical and mechanical interlocking 
is provided, but it is only possible here to give a rough 
idea of some specially interesting points on this. 

The mechanical interlocks include the following 
in addition to those already described :— 

(a) Between the ahead and astern direction con- 
tactors preventing both closing at the same time. 

(b) Between the control wheels C1 and C2, and 
all the motor isolators IM 1, IM 2, &c., and the alterna- 
tor isolators IAI, &c. 

The latter interlock (6) is effected by the levers 
IL1 and IL2. Movement of IL 1, for example, 
rotates the two horizontal shafts shown, which, it 
will be seen, are connected together by bell cranks. 
These shafts carry additional discs (not shown in the 
figure) which engage in other discs on the motor and 
alternator isolators (similarly to those shown in the 
figure for the emergency direction control wheel). 
With lever IL 1 in the upward position, none of the 
four handwheels controlling these items on the star- 
board side can be moved. They are free to move, 
however, with IL 1 in the downward position. But 
IL 1 (and correspondingly IL 2) can “ be put 
downwards when C | is at stop, and pulling IL 1 down 
locks C1 at stop. Hence the motor and alternator 
isolators can only be moved when C | is at stop. 

Under normal running conditions the starboard 
and port mechanical interlocks are independent of one 
another. Should it be desired to work with one of 
the alternative systems of running (e.g., the two 
inboard motors from one alternator and the two 
outboard from the other) it is necessary that the 
mechanical interlocks should be coupled and act as 
one. This is effected by the lever Attached to 
this lever L is a series of bell crank mechanisms (not 
shown) engaging with cams on the four motor isolators. 
With lever L in the uncoupled position, it is impossible 
for starboard motors to be connected to port alternator, 





while the latter is in service, and similarly port motors 
are prevented from being connected to the starboard 
alternator. These latter interconnections can only 
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PERSONAL. 


Messrs. Davipson anp Company, LiwITeD, Sirocco 
Engineering Works, Belfast, by acquiring the fan patents 
and trade works rights of Messrs. Aeroto, Limited, 
formerly of Bush House, London, W.C.2, and Letchworth, 
Herts., have secured the manufacturing rights for Aeroto 
high-efficiency, stream-line, screw-type fans, formerly 
vested in that concern. 

Messrs. EpGarR ALLEN AND Company, L«imITep, 
Imperial Steel Works, Sheffield, 9, inform us that Mr. 
8S. P. Hewitt, has been appointed general manager of 
Messrs. Edgar Allan and Company (Canada), Limited, 
116, MecGill-street, Montreal. He will be responsible 


be made when the lever L is locking the two mechanical 
interlocks together. 

The two levers IL 1 and IL 2 are further interlocked 
with the door of the control cubicle on the Castell 
key system. This system uses keys having numbers 
embodied on them. Thus only keys and locks having 
the same number work together. To obtain possession 
of the cubicle door key, both levers IL 1 and IL2 
have to be put in their downward position (thus 
locking both main control wheels at stop). The key 
may then be turned (which locks IL 1 and IL 2 in 
their downward position), then withdrawn and inserted 
into a socket on the door framework of the high 
tension cubicle. Turning the key in this trips out 
the circuit breakers controlling the excitation of the 
propulsion system, which cannot be closed again until 
the key is turned back. 

The action of turning the key in this socket releases 
the actual cubicle door key, which can then be turned 
to unlock the door, thereby trapping, however, the 
first key which cannot be turned back. After the 
cubicle door has been unlocked, the second key can 
be removed, and if kept in the possession of the 
engineer while inside the cubicle, effectively prevents 
anything being made alive again during inspection 
and repair work. 


sales. Mr. J. K. Schofield will remain secretary and 
treasurer to the company, while Mr. G. E. Membery 
will continue to be in charge of the Toronto branch and 
will act as sales manager. 

Messrs. AtrreD HersBert Limtrep, Coventry, are 
the distributors of Ardoloy, a high-speed cutting alloy, 
made from British material by Messrs. The British Thom- 
son-Houston Company. Limited. Rugby. 

Messrs. Bever, Peacock anp Company, Liwirep, 
Manchester, have acquired by purchase the business 
and assets of Messrs. Richard Garrett and Sons, Limited, 
Leiston, Suffolk. The works are now styled the Richard 
Garrett Engineering Works (Branch of Beyer, Peacock 
and Company, Limited). The business will be continued 
as heretofore, and spare parts of Garrett products will 
be available. 

Mr. R. K. Jorsoxn, M.B.E., Commercial Secretary 
to H.M. Embassy at Buenos Aires, is now in this country 
on an official visit. He will be available at the offices 
of the Department of Overseas Trade, 35, Old Queen- 
street, London, 8.W.1, from September 19 to 24, for the 
purpose of interviewing manufacturers and merchants 
interested in the export of United Kingdom goods to 
the Argentine. At a later date he will visit a number 
of industrial centres in the provinces. Firms desiring 


( To be 


continued.) 


ENGINEERING TRAINING AND 
EDUCATION. 


The Institute of Marine Engineers.—The Council of 
the Institute of Marine Engineers has asked us to draw 
the attention of young engineer apprentices and 
students to the regulations governing the entry of 
student-members into the Institute. Admission to 


the student section is obtained by examination, and oe w - — se 4 communicate with 
candidates should be under twenty-five years of age ~ . coy —ty = a ee 
as by eTerence di dd Ou. 
and have completed at least one year of attendance at Mer man I . _— 
day or evening classes, as part of a regular course of Messrs. ELECTRA, LIMITED, tupert-¢ ourt, szondon, 
7 : : W.1, have informed us that Messrs. 8S. West and L. | 
training in the science of engineering or naval architec- | Brown have left them and that Mr. C. Blomfield has 


ture, at an approved educational institution. Arrange- 


; joined them as engineer. 
ments are now being made for the next annual examina- 


- Messrs. A. C. Wickman, Limwrrep, Coventry, have 
tion, which will be held from April 3 to 6, 1933, at | pean appointed agents in Great Britain and Ireland 
various centres, according to the candidate's place of|for Messrs. Birmingham Electric Furnaces, Limited, 
residence. Applications to sit at the examination manufacturers of “ Birlec ’’ furnaces. Messrs. Wickman 


should be made by March 1, 1933. 
and copies of previous examination papers may be 
obtained on application to the secretary of the Institute, 
85-88, The Minories, London, E.C.3. 


Full particulars | are now in a position to offer the most modern electric 
furnaces for all heat-treatment processes. 


BOOKS RECEIVED. 


Modern Diesel Engine Practice. By Ornvitte Apams. 
New York: The Norman W. Henley Publishing 
Company. [Price 6 dols.] 

Induction-Coil Theory and Applications. 


CONTRACT. 
Messrs. Tue Bririse Taomson-Hovston Company, 


Limirep, Rugby, have just received an order from Messrs. By E. TaYtor 


‘ . y . _ . > ‘i i i 
Associated Electrical Industries (India) Limited, for a JONES. . +" 9 : Sir Isaac Pitman and Sons, Limited. 
large synchronous motor to drive a continuous sheet-bar at F500 12s. - net.] . , . 
United States Bureau of Labour Statistics. Bulletin 


and billet rolling mill at the Jamshedpur works, of Messrs. 
The Tata Iron and Steel Company, Limited. The motor, 
which is of the totally-enclosed type with closed-circuit 
air cooling, will be rated at 7,500 h.p., 6,300/3,150 volts, 
50 cycles, 0-8 leading power factor, 93-8 r.p.m., and will 
be able to take peak loads of 18,750 h.p. The order 
includes the automatic control gear for starting, reversing, 


No. 566. Union Scale of Wages and Hours of Labour, 
May 15, 1931. Washington: Government Printing 
Office. [Price 15 cents.] 

Ohio State University. Engineering Experiment Station. 
Bulletin No. 70. Equilibrium Studies in Systems 
Containing Magnesium Oxide, Iron Oxide, and Magne- 

H. G. Fisk and W. J. Mc- 


and emergency stopping. The diameter of the motor sium Aluminate. By " - > - mn 
will be 26 ft., and that of the shaft 2 ft. Caueutey. [Price 10 cents.) No. 71. Radio Trans- 
mission Characteristics of Ohio at Broadcast Frequencies. 
; By J. F. Bryne. [Price 25 cents.] No. 72. The 
Cuancrs or Appress.—Messrs. J. H. Humphreys Effect of Size of Specimen on the Strength and Elastic 


Properties of Cast-Iron. By A. H. Drerxer. [Price 
25 cents.} Columbus: Ohio State University. 

Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda, No. 1437. Pitot-Static Tube Factor 


and Sons are removing their works to more commodious 
remises. Their address, after September 6, will be 
Slackriding Electrical Works, Werneth, Oldham.—Owing 
to increased business in connection with the “ Bastian ” 


Electrode boilers, Messrs. Bastian and Allen, Limited,| %% Low Reynolds Numbers. By E. Owsr and F. C. 
have removed their works and offices from 26, Cross- JOHANSEN. [Price Is. 6d. net.] No. 1447. Thrust 
street, London, N.1, to larger premises at 12 and 14, Integrating Tubes, Wind-Tunnel Experiments. By 
Church-road, Hanwell, London, Wt. C. W. H. Lock, F. C. Jonansen, and H. L. Nrxon. 
at [Price ls. 3d. net.) No. 1450. Reports and Memo- 
Smanonwar Pustic Works DerartmMent.—-The con- randa Published between January l, 1931, and April 1, 
struction and maintenance of bridges, public buildings 1932. [Price 6d. net.) No. 1457. Two Reports on 
and roads, the excavation for, and the —~ of, sewer Pail Buffeting. [Price 26. 3d. net.] London: His 
and drain pipes, and the treatment of sewage, constitute | _ Majesty's Stationery Office. 
Stresses in Simple Structures. By Leonarp CHURCH 


the main duties of the Shanghai Public Works Depart- 
ment. In addition, however, the Department ie respon. 
sible for the collection and removal of house odie, 
the cleansing and watering of streets, and the cultivation 
and maintenance of public parks. Works for the manu- 
facture of concrete ware, including pipes, channels, | 
kerb stones, pavement slabs, fence, posts, piles and tiles, 
are also under the control of the Department. The 
annual report for 1931 of Mr. C. Harpur, O.B.E., Com. 
missioner for Public Works, shows that the activities of 
the Department have been weil maintained. During 
the year under review three new reinforced-concrete 
continuous-frame type bridges have been constructed 
and a number of fire and police stations, schools, 
hospitals, markets, and other buildings have been com- 
pleted or are in course of erection. Important street 
widenings have been carried out, involving 29,860 super | Atomintcum Paint ror WaTER Prres.—An interesting 
yards of foundation and surface. A total length of | example of the utility of aluminium paint was given by 
nearly 2} miles of surface-water drains and culverts | Colonel Corlette in his presidential address before the 
ani about 5} miles of main sewers have been laid during | Institution of Engineers, Australia, in March 1931. He 
the year under review. A total quantity of 38,000,000 | stated that by painting large water pipes laid on the 
gallons of water has been used for street watering and j surface of the ground in the Newcastle district, with 
washing, and 351,092 tons of house and road refuse were | aluminium paint, it had been possible to deliver water 


disposed of, much of this being used for filling in low-| at a temperature oi 10 deg. F. lower than if the pipes 
lying ground 


Ureuv#art and CHartes Epwarp O'Rourke. Second 
London : MeGraw-IHiill Publishing Company, 
[Price 21s. net.] 


edition. 
Limited. 


Autumn CoursE on ELECTRICITY IN AGRICULTURE.— 
A four-day course on the principles and applications 
of electricity to agriculture will be held from Wednesday, 
October 5, to Saturday, October 8, at Greater Felcourt, 
East Grinstead, under the personal direction and super- 
vision of Mr. R. Borlase Matthews. The mornings, from 
10 to 12, will be occupied by lectures and discussions, 
while the afternoons, from 2 to 4.30, will be devoted to 
the inspection and study of farm equipment. 


had been tarred. 





for the conduct of the entire Canadian business, including | 


TENDER. 


| We have received from the Department of Overseas 
| Trade, 35, Old Queen-street, London, S.W.1, particulars 
of the undermentioned tender, the closing date of which 
is given. Further details may be obtained on application 
| to the Department, the reference number appended being 
| quoted in all communications. 
| Steam Rollers.—The supply of one 8-ton and one 5-ton 
| tandem steam asphalt road rollers. The boiler should 
xe oil fired and steam steering gear provided. The 
| Director-General, Tanzim Department, Egyptian Ministry 
of Public Works, Cairo ; October 8. (Ref. No. A.11,474). 








Machinery Belting—The Commercial Secretary to 
| H.M. Embassy at Brussels, reports that he has been 
approached for the names of United Kingdom firms in 
& position to supply machinery belting. Interested United 
Kingdom manufacturers should communicate with the 
Department of Overseas Trade, quoting reference No. 
G.X.11,792. 








NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

The General Outlook.—Another general strike, the 
second within two years, in the manufacturing section 
of the Lancashire cotton trade, which, last week-end, 
closed down nearly 800 mills and threw out of work 
200,000 operatives, will, it is feared, add further to the 
depression under which the north-western area iron ancl 
steel and heavy engineering industries are at present 
labouring. Already textile-machinery manufacturers 
who a few months ago benefited from the increased 
demand for Lancashire cotton goods, which took place 
earlier in the present year, have been afiected by the 
uncertain conditions ruling in the last few weeks, and in 
addition, engineering firms in the cotton towns report a 
diminution of business. Any prolonged stoppage would 
quickly reflect its influence in other branches. Mean- 
while, in both the iron and the steel industries, contract 
commitments are few and only for small quantities. 
The recent agitation by the machine-tool industry for 
extension of credit facilities with Russia is being con 
tinued, and hope is entertained that some development 
may be secured from the recent pressure, which will 
enable firms in the area to participate in important 
contracts expected to be placed shortly by the Soviet 
Government. 

Motor Manufacturers and the Salter Report.—The threat 
of heavier taxation of motor vehicles, contained in the 
Salter Commission report, is giving rise to acute anxiety 
in motor manufacturing circles. An official of Messrs. 
Fodens Limited, Elworth Works, Sandbach, in an 
interview, stated that since the publication of the report, 
many customers, on the point of placing orders for new 
machines, had delayed their purchases in view of the 
threat of higher taxation. Similar deferring of purchases 
is reported by other leading motor vehicle manufacturers 
in the area. Orders for motor omnibuses, however, 
continue to accrue. At a general meeting of Messrs. 
Karrier Motors, Limited, of Huddersfield, a resolution 
in favour of the amalgamation of the company with 
Messrs. T. 8S. Motors, Limited, Maidstone, was unani- 
mously approved. 

Recent Orders.—Extensive additions are to be carried 
out to their factory at Trafford Park, Manchester, by 
Messrs. W. T. Glover and Company, Limited, cable 
manufacturers, at a cost of over 30,000/. The main 
contract for the work has been secured by Messrs. Unit 
Construction Company, Limited, and Messrs. John 
Booth and Sons, of Bolton, will supply the steelwork 
required in the extensions. Messrs. Kendall and Gent 
(1920), Limited, machine-tool makers, of Gorton, 
Manchester, have completed, for the Japanese Navy, 4 
200-ton milling machine, capable of dealing with 
unusually large castings for the shipbuilding and heavy 
engineering trades. Electrical equipment for the 
machine has been provided by Messrs. Metropolitan- 
Vickers Electrical Company, Limited, Trafford Park. 
Messrs. Edward Wood and Company, Limited, Ocean 
Ironworks, Trafford Park, have supplied 4,000 tons of 
steelwork required in connection with a new store just 
completed at Leeds for Messrs. Lewis’s Limited, the 
well-known drapery firm. 





Launcn oF H.M.S. “ Porporse.’—H.M. Submarine 
Porpoise was launched at the Naval Construction Works 
of Messrs. Vickers-Armstrong, Limited, Barrow-in- 
Furness, on August 30, by Lady Fuller, wife of Admiral 
Sir Cyril T. M. Fuller, K.C.B., late Second Sea Lord. 
No information regarding the characteristics of the 
vessel are available for publication, but it is stated in 
the current issue of Jane’s Fighting Ships that the 
submarine was built under the 1930 estimates, and that 
the armament includes one 4-7 gun. The vessel is the 
16lst submarine launched from the Barrow shipyard. 








Dr. Francts MAxwett.—We greatly regret that 
through a confusion of names in a notice of Modern 
Milling of Sugar Cane, by Dr. Francis Maxwell, in our 
issue of August 19 (page 206 ante), our reviewer referred 
to the “ recent death of the author.” Dr. Francis Max- 
well, we are glad to say, is still carrying on his business 
as consulting engineer and sugar technologist at 334-5, 
Abbey House, Victoria-street, Westminster, S.W.1, and 
as a Member of the Institution of Mechanical Engineers, 
is not to be confused with the authority on agricultural 
chemistry with whom we regret having identified him. 
We tender our sincere apologies for the mistake and 
trust that no serious inconvenience will have been caused 
' thereby. 


“ 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—A welcome turn for the 
better has occurred in the Cleveland pig-iron trade. 
Recent sales have been large and numerous in com- 

rison with transactions that have been reported for a 
ong time past, and encourage the hope that needs will 
shortly be such as will stop additions to the heavy stocks 
with which ironmasters are encumbered. Business with 
overseas firms is still extremely light, and unlikely to 
increase materially, but home requirements are steadily 
growing. Merchants are not at liberty to sell to principal 
home users, and as there is little other demand, sales 
by second hands are few and small. Ironmasters, in 
their effort to compete with sellers of other irons for 
Scottish trade, continue to offer Cleveland pig at special 
low terms to firms beyond the Tweed, much to the 
dissatisfaction of customers here to whom price con- 
cessions are refused. Makers fixed minimum figures for 
home trade remain: No. 1 Cleveland, 6]s.; No. 3, g.m.b., 
58s. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 forge, 
57s. 

Hematite——The downward tendency in values of 
East Coast hematite pig has been checked, and the 
opinion now prevails that prices may stiffen a little, 
notwithstanding heavy stocks and the preparation to 
enlarge output by re-starting two blast furnaces at the 
Ayresome Ironworks after a long period of inactivity. 
Producers’ own consuming works are expected to need 
larger supplies, and ironmasters hope to arrange further 
contracts with customers in Sheffield, the Midlands, and 
in South Wales. Second hands possess fair quantities 
of hematite, but are not disposed greatly to undersell 
makers, who do not name below 60s. for ordinary qualities 
and 60s. 6d. for No. 1 grade of iron. These figures are 
very low compared with the rates ruling for Cleveland 
pig. 

Foreign Ore.—There is little or no activity in foreign 
ore. The nominal price of best rubio remains at 14s. 6d. 
c.i.f. Tees. 

Blast-Furnace Coke.—Local users of Durham blast- 
furnace coke are not obliged to buy, as they still have 
substantial supplies of their own makes to draw upon. 
— average qualities are no more than 14s. 6d. delivered 

ere. 

Manufactured Iron and Steel.—Most branches of 
manufactured iron and steel are still very short of work, 
but inquiries are a little better. Orders for shipbuilding 
material are very few and small, and little new work for 
railway requisites is coming in, but producers of bridge 
building requirements are busy and report further 
contracts arranged. The Tees Side Bridge and Engineering 
Company has secured orders for a small bridge over the 
Tugela River in South Africa, a steel suspension bridge 
over the Potara River, British Guiana, and for construc- 
tion of large sheds for the London Electric Railway. 
Quotations: common iron bars, 91. 15s.; best bars, 
101. 5s.; double best bars, 107. 15s.; treble best bars, 
lll. 5s.; packing (parallel), 8/.; packing (tapered), 
107. ; steel billets (soft), 5/. 7s. 6d. ; steel billets (medium), 
61. 12s. 6d.; steel billets (hard), 71. 28. 6d.; iron and 
steel rivets, 11/. 5s.; steel ship plates, 81. 15s.; steel 
angles, 81. 7s. 6d.; steel joists, 8/. 158.; heavy sections 
of steel rails, 82. 10s., for parcels of 500 tons and over, 
and 9/. for smaller lots; fish plates, 12/. 10s.; black 
sheets (No. 24 gauge), 7/. 15s. to 8l.; and galvanised 
corrugated sheets (No. 24 gauge), 91. 7s. 6d. 

Scrap.—Several descriptions of scrap are in rathe™ 
better request. Demand is chiefly for heavy cast-iron 
and machinery metal. Borings are 22s. 6d.; turnings, 
30s.; light cast iron, 3ls.; heavy cast iron, 35s. ; 
machinery metal, 36s.; and heavy steel, 35s. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

New Master Cutler—On October 4, Lieut.-Colonel 
A. N. Lee will, with old-time ceremony, be installed 
Master of the Cutlers’ Company of Hallamshire. A 
director of Messrs. Walker & Hall, Limited, silversmiths, 
cutlery, and electro-plate manufacturers, of Sheffield 
and London, Lieut.-Colonel Lee is a native of Notting- 
ham, who for a considerable number of years has been 
er pa identified with industrial developments in 

heffield. He practised as a solicitor in Nottingham 
from 1903 until the outbreak of war. He served with 
distinction during the Great War, and became a General 
Staff Officer in France. The annual Cutlers’ Feast will 
be held on October 19. 

Tron and Steel—Usually a slack month, August has 
proved no Bo to the generai rule. With the 
disappearance of holiday influences and °stock-taking 
slackness, a more hopeful undertone is becoming evident, 
and is giving expression to forecasts of increased activity 
during the autumn. Armament and naval work is 
likely to improve after a period of record depression. 
British Government orders are anticipated in connection 
with the 1931 and 1932 programmes, the former having 
been delayed, and important foreign orders are in pros- 
pect, notably from Portugal. Revival in this section 
would produce a corresponding benefit in the lighter 
trades respecting the supply of tools and fittings. Cham- 
ber of Commerce reports comment on the brighter pros- 
pects. One of these states that the world wants more, 
not less, steel, and that if and when financial and political 
difficulties are half smoothed out the steel industry will 
be busier than in 1929 or any other year. Home and 
foreign inquiries for steel and steel products are again in 
the ascendant. Barcelona is inquiring in Sheffield for 
saw blades for the cold-cutting of metal, and for appa- 





ratus for sharpening milling cutters ; Portugal for square 
wire for making nails; India for shuttle-making machi- 
nery; Bimingham for file-cutting machines, and Ma- 
chester for saw-edged knives. The demand for hand 
and machine tools is improving. Taking the trade as a 
whole, Sheffield toolmakers are sending products of great 
value to foreign users, and on home account are meeting 
with diminished competition. More hacksaw blade- 
making machinery is being laid down. Slow progress 
is still the predominant feature in raw and semi-finished 
materials. Prices are mainly in favour of buyers, most 
of whom are carrying small stocks which will require 
substantial enlargement when business opens out in the 
finished trades. The latest quotations are as follows :— 
Hard basic-steel billets, 7/. 17s. 6d.; soft basic-steel 
billets, 57. 17s. 6d.; West Coast hematites, 85s.; East 
Coast hematites, 83s. 6d. ; Lincolnshire No. 3 and Derby- 
shire No. 3 foundry iron, each 63s. 6d.; Lincolnshire- 
forge and Derbyshire forge iron, each 59s. 6d.; bars 101., 
sheets 11/., heavy steel basic scrap 33s., heavy cast-iron 
scrap 35s., light steel scrap 30s., light cast-iron scrap 
328. 6d., nickel scrap 6l.'10s., nickel-chromium scrap, 
41. to 41. 5s. 

South Yorkshire Coal Trade.—There has been a marked 
improvement in house-coal business during the past week 
owing to the decision of South Yorkshire colliery repre- 
sentatives to raise pithead prices 2s. per ton on and from 
September 1. The improvement has not been restricted 
to best qualities, distributors having received a large 
number of orders for inferior grades for delivery before 
August expires. Steam coal has taken on a firmer 
tone owing to the reduction in supplies through local 
holidays, and quota exhaustion. South Yorkshire hards 
are firmer on export account, but there is little improve- 
ment in the inland position, though forward inquiries 
are slightly more numerous. The trouble in the textile 
trade is retarding business in smalls, best-washed 
qualities being the brightest feature. Furnace and 
foundry coke shows a slight improvement, while a steady 
business proceeds in gas coke Quotations: Best 
branch hand picked, 25s. to 26s. ; Derbyshire best house, 
20s. to 2ls.; Derbyshire best brights, 17s. to 18s. ; 
screened house coal, ,15s. to 16%.; screened nuts, 15s. to 
16s.; Yorkshire hards, 16s. to 18s.: Derbyshire hards, 
16s. to 188. ; rough slacks, 8s. 6d. to 9s. 6d.; nutty slacks 
78. to 88. 6d.; smulls, 4s. 6d. to 5s. 6d. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—The dearth of new shipbuilding 
contracts has had a very serious effect on the production 
of heavy steel, and with the demand so small, it has been 
found extremely difficult to carry on some of the rolling 
mills. Reports give no indication of prospects getting 
any better, and the immediatejoutlook is not very hopeful 
as there are few inquiries in the market either for ship- 
building material or for steel for general purposes. The 
black-steel sheet trade continues to move along very 
satisfactorily and is undoubtedly the brightest side 
of the industry, and although a much larger tonnage 
could be produced the present output is exceedingly 
good. This is the case in the lighter gauges. On the 
other hand. the heavier gauges and galvanised sorts“are 
not in large request. Keen competition exists for orders 
for the latter and shading is said to be not uacommon. 
The following are the current market quotations :— 
Boiler plates, 91. per ton; ship plates, 8/. 15s. per ton ; 
sections, 81. 7s. 6d. r ton; black-steel sheets, } in., 
71. 15s. per ton; and galvanised corrugated sheets (No. 
24 gauge), 11/. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade——Conditions in the West of 
Scotland malleable-iron trade have not changed as 
consumers are themselves very short of business, and 
the demand this week is no better than of late. As 
the tube trade is quiet there are few orders from that 
quarter, while other buyers are also specifying very 
little. The re-rollers of steel bars report few orders 
and any of those secured are mostly of small tonnage. 
Prices are as follow :—‘‘ Crown” bars, 91. 15s. per ton 
for home delivery, and 9/. 5s. per ton for export; and 
re-rolled steel bars, 6/. 10s. per ton for home delivery 
and 61. 5s. per ton for export. 

Scottish Pig-Iron Trade.—A dull tone prevails in the 
Scottish pig-iron trade, and the production—though 
severely limited to that from one blast furnace—with 
the stocks on hand, is much in excess of the current 
demand. The continued import from India militates 
against the local make and lots from the North of England 
also come periodically into the Clyde, but supplies from 
the Continent have not been so heavy during recent 
months. Prices are steady and are as follows :— 
Hematite, 68s. 6d. per ton, delivered at the steel works ; 
foundry iron, No. 1, 72s. per ton, and No. 3, 69s. 6d. per 
ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig iron from Glasgow Harbour for the week 
ending last Saturday, August, 27, amounted to 200 tons. 
Of that total 150 tons went overseas and 50 tons coast- 
wise. During the corresponding week of last year 
only a third of the above tonnage was shipped. 








GALVANOMETER Mirror FOR SounD REcORDING.— 
Messrs. Taylor, Taylor and Hobson, Limited, Stoughton- 
street Works, Leicester, have sent us a specimen of 
one of the minute galvanometer mirrors which they make 
for use in connection with sound recording. The mirror, 
which is rectangular, the sides measuring 0-032 in. by 
0-018 in., is of optically-worked glass 0-004 in. in thick- 
ness, and the silver deposit is produced by cathode 
sputtering protected by backing. The weight of the 
mirror, it is stated, is 0-0001 gramme. 





NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Welsh Coal Trade.—While the general volume of 
business continues insufficient to keep collieries working 
regularly, and supplies of most classes of coal are exces- 
sive to requirements, the restriction in output caused 
by the lack of demand is making itself felt. While 
bituminous large coals are freely obtainable, some 
descriptions of dry large are so well placed for orders 
that buyers are compelled to pay from 3d. to 9d. above 
the schedule minima prices for quick deliveries. Some 
classes of best smalls too, have become tight in consequence 
of reduced outputs caused by the lessened production 
of large, which, of course, means a smaller production 
of small. Sized classes, in particular, have become 
searce, owing to the limited make caused by the smaller 
production of large, with the result that dry nuts com- 
mand up to 25s., or about 7s. over the schedule, while 
bituminous nuts, too, are scarce and tight, but available 
at about ls. per ton over the minimum prices. Buyers 
requiring named brands of coal are sometimes compelled 
to await delivery because of temporary shortage due to 
the intermittent working of pits, though shippers with 
options can readily secure their requirements. —_ 
ments of coal foreign in the past week amounted to only 
264,960 tons, of which 68,590 tons went to France, 
43,190 tons to Canada, 38,100 tons to the Argentine, 
and 27,000 tons to Italy. Cardiff cleared 129,130 tons ; 
Newport, 41,480 tons; Swansea, 67,160 tons; Port 
Talbot, 19,360 tons; and Llanelly, 7,830 tons. 

Co-operative Production and Selling—Progress is being 
made with the scheme of the leading Welsh colliery- 
owning companies in connection with the plans for more 
co-operation in respect to oe and selling arrange- 
ments for Admiralty and Monmouthshire coals. A firm 
of chartered accountants, not connected with the coal 
industry, has been appointed to check the transactions 
of the companies connected with the scheme, and further 
meetings of representatives of the collieries are taking 
place to perfect their plans to avoid cut-throat competi- 
tion for orders and, at the same time, pool their resources 
to secure business. It is understood that the various 
colliery companies will continue to sell their products 
in the same way as at present, but that big contract 
inquiries will be subject to special consideration. The 
scheme is expected to operate from the beginning of 
October. 

Iron and Steel.—Exports of iron and steel last week 
amounted to 9,051 tons, compared with 8,103 tons in 
the previous six days. Exports of tin-plates and terne- 
plates were raised from 3,415 tons to 4,522 tons, of black- 
plates and sheets from 369 tons to 1,076 tons, and of 
miscellaneous goods from 2,559 tons to 3,157 tons, while 
clearances of galvanised sheets fell from 1,760 tons to 
297 tons. Imports of iron and steel from the Continent 
were lowered from 8,581 tons to 7,613 tons, of which 
Belgium supplied 6,321 tons and France 1,292 tons. 
Scrap amounting to 1,222 tons was also received, of 
which 980 tons came from France and 242 tons from 
Ireland. 








University oF Toronto ENGINEERING SocreTy.— 
An insight into the occupations and activities of students 
at a Canadian University may be gained from a perusal of 
the Transactions and Year Book of the Engineering 
Society of the University of Toronto. The Transactions 
portion of the volume contains several theses, in con- 
densed form, submitted for degrees, and summaries of 
addresses delivered before the Engineering Society. 
The latter cover a wide range of subjects from a discussion 
on “ Anti-Knock Fuels" to a dissertation on “ Russia 
as I Saw It.”” The Year Book portion is entirely devoted 
to the social and athletic side of the students’ life. 

EmerGceNncy Drivine or AN Omnisus.—The practice 
of propelling an omnibus by means of the starting and 
lighting battery is not one which is to be recommended, 
but drastic measures are sometimes necessary in cases 
of emergency. A report has just been received by Messrs. 
The D.P. Battery Company, Limited, Bakewell, Derby- 
shire, that a breakdown occurred on an omnibus fitted 
with one of their Kathanode batteries and by engaging 
first gear and making use of the starter, the omnibus was 
driven about three-quarters of a mile to a point at which 
attention could be given. The two-year-old battery 
with which the vehicle was provided, it is stated, with- 
stood the strain without difficulty and the lighting of the 
omnibus was not interfered with. 





Roapway Goops Transrort Guipe.—The second 
edition of The Roadway Goods Transport Guide has 
recently been published by Messrs. Roadway Publications, 
Polebrook House, Golden-square, London, 8.W.1. We 
understand that the volume, which covers the whole of 
the British Isles, has been completely re-edited and 
re-arranged. The guide constitutes a directory to the 
motor haulage industry and contains the names and 
addresses of some 12,000 haulage contractors. The 
data given include the area or radius served by the 
contractor, the classes of haulage undertaken, the number, 
load capacity and t; of the vehicles owned, and the 
addresses of depots, branches and agencies. An index 
covering some 10,000 regular and long-distance services, 
which run throughout the year from and to all parts of 
England, Scotland and Wales, is given at the beginning 
of the volume. Other sections of the Directory comprise 
lists of clearing houses, of breakdown equipment services, 
and of warehouses and wharfingers in Great Britain. 
Directories of local hauliers and of coastal and inland- 
waterway shipping firms are also included. The price 
of the volume is 12s, 6d. net. It is well bound, clearly 

rinted, and the matter is arranged in neat and concise 
ashion. 
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Brrtrisn Stream Rattcans 1x Roumania.—-The first 
of a comsignment of Sont'nel-Cammell steam railcare, 
ordered some time ago from Messre. Sentinel Waggon 
Works, Limited, by the Roumanian State Railways, 


left Birmingham recently, and travelled on its own wheels | 
to its destination. The route taken was via the Harwich- | 


Zeebrugge train ferry, and thence through Aachen, Pasau, 


Hegyeshalom, Lokoshaza and Curtici. The vehicle is | 


61 ft. 8 in. long and weighs 32 tons. The journey across 
England, the North Sea, and the Continent was arranged 
by the London and North Fastern Railway Company 
and Messrs. Crowe and Company (London), Limited, 
foreign freight contractors, acting in co operation. 
Wreck Sraristics.—- Returns issued recently by 
Lloyd's Register of Shipping show that 54 ships, of 
100 tons gross and upwards, totalling 64,473 tons, were 
totally lost or condemned in consequence of casualty or 
stress of weather during the quarter ending March 31, 
1932. Forty-nine of these, aggregating 59,786 tons, 


x 


were steamers and motorships, the remaining 5 being 


sailing ships, all of which latter were of foreign nation- | 
ality. Among the 49 steamers and motorships lost, 14, | 


making together 6,450 tons, flew the British flag. Vessels 
otherwise broken up or condemned, during the three 
months under review, totalled 84, comprising 337,979 
tons. Of these, 82, making together 336,912 tons, were 
steamers and motorships and 22 totalling 145,247 tons 
were British. One British sailing ship of 166 tons and 
one foreign one of 901 tons were also broken up. 
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SCIENCE AND ENGINEERING. 


We think it was from Sir David Brewster that a 
sanguine perpetual motion inventor sought counsel 
as to whether he was morally justified in proceeding 
further with his ideas. A firm believer in the adage 
which specifies the ultimate director of the idle, 
he feared a general deterioration of morals, when, 
as he confidently anticipated, he had abolished 
the necessity for work. Whilst this latter need is 
certain to persist, rationalisation and mechanisation 
have enormously increased the productiveness of 
labour and made it possible to reduce hours of work 
even whilst enhancing the general standard of living. 
Much further progress in this direction may be 
confidently anticipated, and in his presidential 
address to the British Association, Sir Alfred Ewing 
raises the question as to ‘“ How is man to spend the 
leisure he has won by handing over nearly all his 
burden toa mechanical slave ?”’ There is no doubt 
a real problem here, and it may ultimately be 
solved by man largely interchanging the proportions 
of time he spends in earning his living and in 
pursuing his hobbies. These latter will always 
provide him with that opportunity for “ self- 
expression’ which of recent years has provided 
the text of many smart, but often superficial, 
scribes. 

Sir Alfred described his address as ‘‘ An Engineer’s 
Outlook,” and it is of some interest to compare 
his observations with the Gedanken zu einer 
Weltanschauung vom Standpunkte des Ingenieurs, 
in which, on his retirement from the Chair of Engi- 
neering at Zurich, Professor Stodola gave his 
reflections on the conditions of the day. Both 
are struck by the radical changes recently effected 
in the philosophy of science, and in social condi- 
tions, and both recognise that it is to the engineer, 
who stands between capital and labour, that 
society must look for the solution of its present 
problems. As matters stand to-day, the counsels 
of the engineer find the more ready acceptance in 
other than labour circles, though it is he who has 
been mainly responsible for the vast improvement 
which has been effected in the average conditions 
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of existence. On questions of policy, however, 
his views have never been welcome in industrial 


circles, and those who, to-day, talk the most glibly 
about the necessity of scientific planning are 
commonly the most averse to deferring to expert 
opinion. 

Both Professor Stodola and Sir Alfred contrast 
the confidence with which, a mechanical explanation 
of all natural phenomena was sought for fifty years 
ago, with the accepted ideas of to-day, where models 


2\|are regarded as illustrative merely and in no way 


truly representative of reality. The cloud which, 
some 30 years ago, Kelvin described as threatening 
the view that light and heat could be regarded as 
modes of motion, has since blotted out the ether 
of Faraday and Maxwell, and enveloped the whole 
subject in a fog of unintelligibility. In claiming 
that the cocksureness of the nineteenth century 


5| was confined to the lesser lights of science, Sir 


Alfred was probably solely thinking of the incursions 
of physicists and biologists into philosophy, since 
Kelvin is on record as declaring that ‘“‘ one thing 
we are sure of, and that is the reality and sub- 
stantiality of the luminiferous ether,’’ and Maxwell, 
who ranks amongst the highest in the scientific 
hierarchy, declared most dogmatically that ‘* though 
in the course of ages catastrophes have occurred, 
and may yet occur in the heavens, though ancient 
systems may be dissolved and new systems evolved 
out of their ruins, the molecules out of which these 
systems are built—the foundation stones of the 
material universe—remain unbroken and unworn.” 
Possibly, in asserting in the course of his address 
that all protons and all electrons are exactly alike, 
Sir Alfred is being equally rash. At any rate, 
useful and inevitable as this hypothesis may be, 
it remains an hypothesis and is, and will probably 
ever remain, incapable of proof. Whether the 
doctrines of the conservation of energy and of 
momentum are absolutely true is equally unknown. 
So far as the measurements go, each is conserved 
even in the encounters of electrons and photons, 
yet we have a strong suspicion that the living cell 
does succeed in dodging the second law of thermo- 
dynamics, which as Eddington has pointed out, 
simply implies that the immutable tendency of nature 
is towards an ever-increasing randomness. “ Un- 
shuffling,” never occurs spontaneously, and even 
in the case of the orderly arrays found in crystals, 
this order has been gained only by an increase in 
randomness elsewhere, as can be shown by direct 
measurement. The living cell appears to have 
properties that the crystal has not, and if it really 
does dodge the second law, there must be, it would 
seem, on some infinitesimal scale, a violation of the 
law of conservation of momentum. 

Referring to the earlier history of the British 
Association, Sir Alfred drew attention to a number 
of important discoveries which had been first 
announced at its meetings. Here Bessemer first 
explained his process; and Rayleigh and Ramsay 
the discovery of argon. Still more important is 
the part the Association has played in the estab- 
lishment of the international system of electrical 
units, which is based upon the pioneering work of 
the British Association Committee. Some notable 
engineering papers have also been read before the 
Association, and in particular, the illuminative 
address on bridge work, given by Sir Benjamin 
Baker, at Aberdeen, and amongst the more import- 
ant of recent work on this subject must be ranked 
the discussion at Hull in 1922. 

Sir Alfred’s comments on the scientific attain- 
ments of the earlier British engineers raises the 
question as to what constitutes science. These 
engineers had, unquestionably, very little facility 
in mathematics, but mathematics and science are 
by no means synonymous terms. Indeed, in 
pioneering work it often happens that the oppor- 
tunities for the computer are small. Sir Charles 
Parsons took high mathematical honours at Cam- 
bridge, but employed very little of the higher 
mathematics in developing his steam turbine, yet we 
should be very loth to dub his procedure as unscienti- 
fic. Again, who were the more scientific—the 
chemists who, as the result of their laboratory work, 
were disposed to question the value of sand filtration, 
or the engineers, who, basing their views on public 
health statistics, were convinced of its efficacy ? 
In very much of his work the pioneering engineer 





has to skirmish ahead of the army of science. This 
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The general plan followed in strengthening exist- 
ing Indian bridges has been, Mr. Fereday stated, 
to add new girders alongside the old, care being 
taken to ensure a fair distribution of theload between 
the new and the old work. Every case requires 
individual consideration, and the details of the con- 
nections are special for almost every bridge. The 


was certainly true with regard to thermodynamics. 
Fifty years ago, Continental engineers, who were 
much better versed in this theory than most British 
engine builders, were, on theoretical grounds, apt 
to question the value of compounding, which might, 
in fact, never have been tried had the teachings of 
the schools prevailed. The plan of basing the 


design of the Menai Bridge on model experiments 
was, it may be noted, more scientific, if also more 
costly, than the methods now in vogue. It did give 





working conditions, moreover, vary widely, and com- 
plete and detailed plans of the procedure to be 
followed are prepared before work is started. In 
the case of the Attock bridge, the strengthening of 


information as to the probable strength of the 

structure, whereas to-day we merely learn something | which was described on page 561 of our issue of 
as to possible maximum stresses. On the other | May 13 last, no less than 14 schemes were, we under- 
hand, the pioneer in heavy electrical engineering | stand, completely thrashed out before the final 
found theory in advance of his practice, yet we | decision was taken. This wearisome work in the 
can recall quite distinguished professors of electrical | office resulted, however, in large economies at the 
engineering who, when it was first proposed,| site. The Attock bridge with its 304-ft. spans 
looked decidedly askance at the Gaulard-Gibbs | represents probably the heaviest operation of this 
system of distributing electricity by means of| kind yet undertaken in India, but Mr. Fereday’s 
transformers. Sir Alfred referred with justice to | work has also covered the strengthening or con- 
the great assistance the aeroplane engineer has| struction of many other bridges, including four 
derived from recent scientific work, which has gone | across the Indus. Amongst them is the Landsdown 
far to free classical hydrodynamics from the reproach | bridge at Sukkur, which has a cantilever span of | 
of having nothing to do with real fluids. The| 790 ft. This was built in 1905, but calculation | 
extraordinarily rapid advance which has been made | showed that the floor system was unequal to modern 
in this branch of engineering cannot, however, be| loads. It would be interesting to have details of 
attributed wholly to the adoption of the methods | the condition of this floor, but data as to the actual 
of science. The war made full-scale experiments | behaviour of steel work in service conditions have 
possible with a recklessness of life and limb which | ever been exceedingly scanty. The pigeon holes 
would never have been tolerated in peace conditions. | of railway engineers’ offices are full of instructive 
Our status as engineers can, however, be main-| records, but very few find their way into print. 
tained only by research and experiment, and the | Throughout the reconstructions, traffic had to be 
advantage of guiding this by the methods of | maintained both by road and by rail, and in the case 
science lies in the fact that in random research, | of the Adomwahan bridge over the Sutlej matters 
not thus controlled, progress is proportional only | were further complicated by the decision to lower 
to the square root of the effort expended. | the floor level by 5 ft. 

If the engineer is indebted to science for guidance| Mr, Fereday made an interesting comparison 
which enables him to avoid the wasteful method of | between the practice in our bridge yards fifty years 
random research, he has very fully repaid the | ago and that which is being followed to-day. The 
debt. It is, in fact, largely mechanical improve- | earlier Indian bridges were, Mr. Fereday recalls, 
ments to which is due the disturbance of the | either of wrought or cast iron. The change over 
comfortable ae the last oe gt more | to steel was gradual and a number of bridges were 
precise measurement became possible, the innate | built in which both iron and steel were used. Among 
simplicity which Faraday attributed to nature | these was the Attock bridge already mentioned, 
became no longer a tenable creed. It was the|and Mr. Fereday remarks that the hybrid charac- 
pin of or measurements accurate to | ter of the material added greatly to the difficulty of 
small quantities of the second order which led to imati : shen increasi affic 
the doctrine of relativity. Fortunately for the| end heater loads mado reuforccment neccesary 
engineer, the classical mechanics applies unmodified | Most of these early bridges had double or triple web 
to matter in the mass, so that he can rely without | bracing, and the flat bar diagonals commonly used 
hesitation on geometric and mechanical intuitions, | have been found to be often unequally stressed. 
and picture processes in a way which is no longer | This, Mr. Fereday attributes to the bridge yard 
permissible in certain branches of physics. practice of the day. The rivet holes were marked 

= off with wooden templates and with much care, 
but since the steel changed in length with alterations 
of temperature a bar marked off at six o’clock in 
the morning might be ¥-in. shorter than its fellow 
on which the work was done during the heat of the 
day. It may be noted that a similar defect was not 
uncommon with the eyebars, so largely used in 
| America at about the same date. Cases are on record 











BRIDGEWORK. 

In modern conditions, the difficulties of the bridge 
engineer have relation rather to matters of erection 
and transport than to stress analysis. In the case 
of new bridges, it is sometimes the transport | 
problem which may most tax the ingenuity of the 





! 

| Some interesting theoretical questions are raised 
by Mr. Fereday’s paper. When Fairbairn on the 
insistance of the Board of Trade strengthened the 
Torksey bridge, no attempt was, we believe, made 
to ensure a fair proportioning of the load between 
the new and the old plating, yet as is well known, 
this bridge held an excellent record under loads 
much heavier than it was designed for, and with 
the addition of a central girder is still in service 
on a main line. It would be interesting to know 
how the American bridges in which eyebars of 
unequal length were assembled on the same pins 
have behaved ; and it is of course notorious that 
rolled shapes have often very heavy internal stresses, 
yet give no indication of this in service. Whilst 
therefore it is prudent and rational to equalise 
the loading on new and old metal, there does seem 
to be evidence that small departures from this 
ideal will have no serious consequences, In many 
cases indeed the range of stress will be the same 
on two bars of which, under the dead load, one is 
carrying an undue share of the total. As failures 
in service conditions of the tension members of 
bridges, though rare, seem always to be due to 
fatigue, it is the range of stress which may be of 
primary importance. 

As evidence of the internal stresses which may 
exist in steel shapes, Mr. Fereday cites the experi- 
ments of Professor Robertson, who found that 
in specimens cut from a 24 in. by 7} in. steel beam 
the limit of proportionality ranged from 6 tons to 
12 tons per square inch, the yield point from 13 tons 
to 18 tons per square inch, and the tensile strength 
from 29-5 tons to 32-5 tons per square inch. 
Mr. Fereday points out that the average limit of 
proportionality was less than 9 tons per square inch, 
which is the working stress now being used for 
large spans. He suggests that in appraising the 
importance of the above figures, it should be 
borne in mind that mild steel to the British 
Standard Specification No. 15 has been used without 
question since 1912. Elsewhere in commenting on 
the proposal to use high-tensile steel for moderate 
spans he notes that with mild steel there is a con- 
siderable reserve of strength above the yield point 
to meet such exceptional shocks as may accompany 
aderailment. The reserve in the case of high-tensile 
steel is much smaller. It may be noted that in 
Professor Robertson’s tests, the range in the 
ultimate strength was much less than that in the 
yield point or elastic limit. 

For Indian bridges a so-called impact formula has 
been developed on the basis of researches on the 
actual behaviour of bridges, made largely with 
the Fereday-Palmer stress recorder, and extending 
over many years. This Indian “impact” factor 

5 ¥ 
L + 45 Com 
menting on this, Mr. Fercday points out that such 


formule are not rational, but are merely highly 
convenient expressions covering the effects observed. 


is where L denotes the span in feet. 





engineer, but where it is a question of replacing or 
strengthening existing structures, with minimum 
trouble to traffic, it is the work on the site which 
makes the heaviest call on his powers both of 
invention and organisation. Even in this country 
where spans in general rule small, and facilities of 
every kind are at hand, much scheming is involved | 
in the replacement even of a 60-ft. span during the | 
small hours of a Sunday morning. In India, | 
conditions are more difficult still. Rivers are wide 
and spans often considerable, whilst the periodical | 
floods may restrict operations to a few months of 
each year, and even during the working season 


in which on erection bars differing in length by as 
much as }-in. were assembled on the same pair of 
pins. 

To-day, Mr. Fereday observes, British yards 
have introduced the use of metal jigs with steel 
bushings in place of wooden templates and the holes 
are drilled. The work is designed, moreover, so as 
to have a miminum number of different parts and a 
maximum of similar parts. This system is particu- 
larly valuable where a number of identical spans 
are required, as for many large river crossings. Thus 
the Bassein bridge has 196 spans of 62 ft. 6 in. each, 





there may be many daylight hours during which | whilst on the recently erected Bally bridge, there are 
heat renders activities of any kind impossible. Since | 5°V®" of 350 ft. The same system of securing 
the daily Press is much more interested in the |imterchangeability has been adopted for plate 
conflict of parties than in man’s war with nature, | £itders of from 20 ft. to 60 ft. spans, and these may, 
the work of the engineer in India has received but | Mr. Fereday suggests, be kept in stock when economic 
slight recognition save in purely professional conditions improve. 
circles. | The failure of the Quebec bridge drew attention 
Some account of the difficult problems met with in| to the desirability of some rational method of 
strengthening a number of large Indian bridges was | proportioning the lacing of struts. A convenient 
given in a very valuable and instructive paper, The rule is given in Mr. Fereday’s paper. He designs 
Science and Art of Bridge Building, presented to | the lattice bars for a shear equal to Ar/9y, where 
the Institution of Engineers, Australia, by Mr. H. J.| A denotes the total area of the column, r its radius 
Fereday, M.Inst.C.E. This paper constituted a/of gyration about an axis perpendicular to the 


contribution to the proceedings organised last | lacing, and y is the maximum fibre distance from 
March, to celebrate the completion of the Sydney | that axis. 
Harbour Bridge. 


All dimensions are taken in inches, and 
formula gives the shear in tons. 


the 








Both here and in America the plan is being increas- 


| ingly adopted of so arranging matters, that a bridge 


has its designed shape when fully loaded, not under 
no-load conditions. By this procedure, secondary 
stresses diminish as the load increases, and are a 
minimum at full load. This plan is, no doubt, 
rational enough, but may involve the danger of 
structures being designed for ease of calculation 
rather than for efficiency in service. 

In a recent address to the Phi. Beta Kappa 
Honour Society, entitled by a curious coincidence 
The Evolution of Art and Science in our Bridges, 
Dr. J. A. L. Waddell makes the claim that the 
“science ’’ of bridge building has been developed 
mainly in America. This claim will hardly be 
admitted on this side of the Atlantic if the term 
science is to have its usual signification. Excellent 
as has been much recent American work, few 
would claim that any American has made such 
fundamental contributions to the theory of structures 
as Maxwell, Cremona, Mohr and Castigliano, 
|whilst for years the experimental work of Fair- 
| bairn provided aimost the sole reliable basis for 
| fixing the thickness of plating under compression. 
M. Rabut, again, the eminent French engineer, 
jwas the first to investigate with reliable instru- 
|ments the actual stresses in bridges ; and this led 
| him to recognise the important part played by the 
| floor in relieving stresses on the chords. He was 
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able to show conclusively that many bridges which 
the mere computer would condemn as unsafe, were 
either fully up to their work, or could be made so 
by local reinforcements. Possibly Dr. Waddell is 
using the term scientific in a very restricted sense. 
Scientific design involves, however, the considera- 
tion of all-important factors and not merely of those 
which can be reduced to exact calculation. It was 
probably a limited view of what constituted the 
science of bridge building which led Mr. Cooper to 
denounce the Forth Bridge as “the clumsiest 
structure ever designed by man” and “ the most 
awkward piece of engineering that, in my opinion, 
was ever constructed.” It is apparently a similar 
view which leads Dr. Waddell to disapprove of 
trusses with double intersection bracing in spite of 
their excellent record in service. It is certainly 
true that double intersection trusses have withstood 
injuries which would have ruined the simple type 
even were it of double the weight. Mr. Fereday 
points out in his paper that multiple bracing reduces 
secondary stresses and tends to smooth deflection 
curves. 

It will be generally admitted, that American 
engineers have of recent years made some very 
valuable contributions to the science and art of 
bridge building, even if their work has been less 
fundamental than that of the European pioneers. 
Some of the investigations made in connection with 
the Philadelphia-Camden bridge will probably 
rank as classical, and in no other country can be 
found such splendid examples of suspension bridges. 
Dr. Waddell himself, in addition to his very exten- 
sive construction work, has made engineers of all 
countries his debtors by the generally excellent 
maxims embodied in his various treatises, and for 
the extraordinary industry with which he has 
worked out curves, giving closely approximate 
weights for every conceivable type of bridge. The 
latest additions to these appear in a paper to the 
American Society of Civil Engineers on the 
Economic Proportions and Weights of Modern High- 
way Cantilever Bridges. 








NOTES. 
THE COMPLETION OF THE 1931 CruISER PROGRAMME 


CONSIDERABLE satisfaction will be felt in ship- 
building circles at the decision of the Admiralty 
to place the orders for the three cruisers authorised 
im the 1931 programme. Two of these vessels, the 
Ajax and Amphion, with a standard displacement 
of 7,000 tons, will be of the Leander class, while the 
third, the Arethusa, will be a smaller vessel of 
5,450 tons standard displacement. On the com- 
pletion of this programme, and of those of 1929 and 
1930, the Navy will possess six vessels of the Leander 
class, the Leander, Neptune, Orion, Achilles, Ajax 
and Amphion. The vessels of this class represent a 
reaction from those of the 10,000-ton Treaty type 
which have been widely criticised. They have a 
length of 554 ft., a beam of 55 ft. 2 in., and a mean 
draught of 16 ft. They mount eight 6-in. guns, 
four 4-in. anti-aircraft guns, and two 2-in. multiple 
anti-aircraft guns; and have six 2l-in. torpedo 
tubes in triple mounts. The eight 6-in. guns are 
mounted in pairs in four turrets, representing a 
return to earlier practice. The propelling machinery 
consists of Parsons’ geared turbines, and the vessels 
are of the quadruple-screw type with a designed 
shaft horse-power of 72,000 to give a speed of 
32 knots. It is stated that the 6-in. guns will be 
constructed on the “ auto-frettage ’ system instead 
of being wire wound. The original designs of the 
Leander were modified to include a hanger in the 
aft superstructure, and it is probable that this 
modification will also be incorporated in the five 
later ships. Details of the Arethusa are not yet 
available. In addition to the three cruisers, the 
1931 programme embraced the construction of one 
leader and eight destroyers, four sloops, three 
submarines, a shallow draft gunboat, a mining 
tender, and a vessel for boom defence. The con- 
tract for the eight destroyers, two of the submarines, 
two of the sloops, and the auxiliary craft remains to 
be placed, the programme having been greatly 
retarded in the interests of economy. Of the 
earlier 7,000-ton cruisers, the Leander, Neptune and 
Orion were laid down in Government yards, and 





| the contract for the Achilles was placed with Messrs. 
|Cammell Laird. Of the two remaining cruisers, 
the contract for both the hull and machinery of the- 
Ajax has been placed with Messrs. Vickers-Arm- 
strongs, while Messrs. William Beardmore and Com- 
pany will build the machinery for the Amphion, 
the hull being built in H.M. Dockyard, Portsmouth. 
The hull for the Arethusa will be built in the Chatham 
yard, the order for the machinery having been 
placed with Messrs. Parsons Marine Steam Turbine 
Company. 


NaTIoNAL INDUSTRIAL RESEARCH. 


The report of the Committee on New Industrial 
Development, which was established in March, 
1931, by the Economic Advisory Council, was 
published on Tuesday by H.M. Stationery Office. 
The Committee has been sitting under the Chair- 
manship of Mr. J. H. Thomas and has examined 
the various arguments put forward in support of 
the proposed establishment of a new national 
research organisation as outlined in its terms of 
reference. After due consideration, the members 
of the Committee state in their report, that they 
have come to the conclusion that such an organisa- 
tion would “cut right across” the existing 
organisation of the Department of Scientific and 
Industrial Research, and would be likely, in practice, 
by the confusion of purpose and distraction of 
effort it would cause, to injure rather than to for- 
ward the cause of scientific research in British in- 
dustry. They are satisfied, moreover, that the 
existing Government organisation for the promotion 
of industrial research is efficient and sufficiently 
flexible to meet any future charges in the needs of 
industry. Consequently, they do not recommend 
the formation of a new national organisation along 
the lines suggested. The evidence which has been 
presented to them, they state, gives a clear indication 
of the valuable services rendered to industry by 
the research associations instituted by individual 
industries, and they hope that it will be possible 
for these associations to continue to receive financial 
assistance from H.M. Government to enable them 
to function efficiently until such times as they can 
be entirely supported by the industries concerned. 
The questions of centralisation and large-scale 
tests are also dealt with. The members of the 
Committee are of opinion that it is doubtful whether 
greater progress would be made by attempting to 
work on more centralised lines. In this connection, 
they consider that there is little danger that 
discoveries made in one portion of the industrial 
field as a by-product, as it were, of the main research 
carried on in that particular sphere, will be wasted 
owing to lack of knowledge of them in the industries 
to which they are of chief interest. Turning to the 
question of the facilities which should be available 
for large-scale tests, it is their considered opinion 
that this matter is not one which can be settled in 
general terms. Moreover, it appears to them that, 
in so far as organisation is concerned, the require- 
ments of development research seem adequately 
provided for by the machinery of the Department 
of Scientific and Industrial Research. 








CHAPTERS IN NAVAL AND MARINE 
ENGINEERING HISTORY—XVIII. 
By Ena.-Captrarn Epoar C. Smiru, O.B.E., R.N. 


In the preceding articles, the survey of the 
progress of the work of the engineer, as applied to 
ships, has been brought down to the early ‘eighties 
of last century, by which time practically all 
steamships were driven by compound engines, and 
auxiliary steam machinery had been applied to 
many purposes. Just as iron had superseded wood 
as the material for the hulls of ships, so had steam 
effected a revolution in their propulsion and opera- 
tion. 
than sailing vessels, but their total tonnage was 
rapidly increasing, and the decline of the sailing 
ship had already set in. Thanks to the application 
of engineering science, ships were larger, stronger, 
safer and faster, and both for war and commerce, 
steam wasin the ascendency. But with the ’sighties 





engine instead of the compound engine, it became 
‘possible to build ships of still greater length, size 
and speed, so that the ships of 1900 were as superior 
to those of 1880, as those of 1880 were to those of 
1860. 

A contemporary review of the position of 
the steamship in the early ‘eighties was given in 
David Pollock’s Modern Shipbuilding and the Men 
Engaged in it, 1884, while examples of marine 
machinery were illustrated and described in Dr. 
W. H. Maw’s handsome volume, Recent Practice in 
Marine Engineering, 1883. Both these works were 
published when our supremacy as builders of 
steamships and marine engines was unchallenged, 
and from one of the lists contained in Pollock’s 
book, it will be seen that of 138 steamships of over 
4,000 tons gross tonnage afloat, only 10 had been 
constructed abroad, seven in France and three in 
the United States. Of the 138 ships, more than 
half had been built on the Clyde, while the majority 
of the remainder had come from either the Tyne, 
the Mersey, Barrow, or Belfast. But even when 
Pollock wrote, rival establishments were springing 
up abroad, and before the end of the century the 
construction of large steamships had become an 
international industry. Especially active were the 
constructors of Germany, from the yards and shops 
of which came some of the most remarkable steam- 
ships of the time, surpassing in size and power any 
constructed elsewhere, and with which she was 
enabled for ten years, from 1897 to 1907, to hold 
the blue ribbon of the Atlantic. 

The progress of the steamship in the twenty years, 
1882 to 1902, cdn be illustrated by a comparison of 
the Inman liner City of Rome with the North 
German liner Kaiser Wilhelm ITI. Save for the 
already derelict Great Eastern, in 1882 the City of 
Rome was the largest ship afloat. She was 560 ft. 
long, of 8,141 tons gross tonnage, and was driven by 
a compound engine of 11,890 h.p. The Kaiser 
Wilhelm II, built in 1902, was 678 ft. long, of 19,361 
tons gross tonnage, and had four sets of quadruple- 
expansion engines driving twin screws, with a total 
of 43,000 h.p. A corresponding advance was also 
made in the size and power of warships. In 1882, 
the finest cruisers had a displacement of 7,000 tons 
and engines of 6,000 h.p. Twenty years later there 
were cruisers in commission of 14,000 tons dis- 
placement and 30,000 h.p. It is with the machinery 
of these larger vessels that it is intended to deal in 
this article. But it should be remembered that some 
of the greatest achievements of the marine engineer 
during the period under consideration, were to be 
seen in the new types of vessels, torpedo boats, 
torpedo-boat catchers, and torpedo-boat destroyers. 
The development of those interesting types of 
vessels will always be associated with the names 
of Thornycroft, Yarrow and Normand, to whose 
work reference will be made in the succeeding article. 

The outstanding feature in marine engineering 
progress during the last quarter of the Nineteenth 
Century was undoubtedly the adoption and develop- 
ment of triple and quadruple-expansion engines 
working with steam pressures of from 150 Ib. to 
250 lb. per square inch. The triple-expansion 
engine, after the initial difficulties had been over- 
come, proved as superior to the compound engine 
as the latter had proved superior to the simple- 
expansion engine. It led to a further economy 
in fuel, a reduction in the weight of machinery 
and the space it occupied, and enabled engines 
to be built of much greater size and power. Though 
to-day it has been superseded in many cases by 
the steam turbine and the oil engine, it is still in 





Steamships, it is true, were still less numerous | 





a new epoch in the history of the steamship was 
inaugurated, for with the use of steel in the place 





of iron, and the adoption of the triple-expansion ! in steam pressures, all sorts of difficulties were met 


favour for certain classes of vessels. But the adop- 
tion of the triple-expansion engine was accom- 
panied by many other improvements, among the 
most notable of which was the introduction into 
warships of water-tube boilers in place of cylindrical 
boilers. Then, also, to the use of forced draught 
were added the practices of feed heating and of 
superheating, both leading to increased boiler effici- 
ency. With the increase in the size and speed of 
engines, new materials were used in construction, 
and there were improvements in pistons, rods, 
shafting, valve and valve gear, bearings and methods 
of lubrication, and particular attention was paid 
to the question of balancing. With the great rise 
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with and had to be overcome. New types of packing | 
for piston and valve rods were introduced, copper 
steam pipes gave place to lap-welded wrought-iron | 
pipes, and then to steel pipes, and stop valves, pipe 
joints and fittings generally all had to be altered 
to meet the new conditions. One very valuable 
improvement during the period was the introduc- | 
tion of solid-drawn steel boiler tubes. Then, too, 
lengthy experiments were carried out to determine 
the value of steam jacketing ; research led to im- 
proved condenser design, and inventors brought 
about a revolution in pumping plant. The work 
done in experimental tanks and the introduction of 
progressive steam trials gave designers fresh data, 
and the discussions at meetings of the technical 
societies reflected the growth of the acknowledg- 
ment of the interdependence of abstract science and 
engineering upon which all progress depends. 

With all the various developments throughout 
the twenty or twenty-five years during which the 
multiple-expansion engine reached its maximum 
size and output, before being superseded by the 
steam turbine, it is obviously impossible to deal. 
It is, therefore, proposed only to touch upon the early 
history of the triple expansion engine, its application | 
to Atlantic liners and cruisers and the contem- 
porary adoption of water tube boilers. A wealth of 
information on these and other subjects is to be found 
in the 7'ransactions of the various technical societies, | 
some of which contain masterly historical reviews. | 
Among these may be mentioned the papers read | 
by Marshall, Blechynden, McKecknie and Maginnis 
before the Institution of Mechanical Engineers in 
1881, 1891, 1901 and 1909, respectively, and the 
reviews contributed to the Institution of Naval 
Architects, in 1891 and 1897, by Engineer Vice- 
Admiral Sir John Durston, and, in 1911, by Engineer 
Vice-Admiral Sir Henry Oram. To these may be 
added the remarkable presidential address of Sir 
William White to the Institution of Civil Engineers 
in 1903 and the Thomas Lowe Gray Lecture on 
“Progress on Marine Engineering,” delivered 
before the Institution of Mechanical Engineers, 
January 3, 1930, by Engineer Vice-Admiral Sir 
R. W. Skelton. Other historical papers are to be 
found in the Transactions of the Institution of 
Engineers and Shipbuilders of Scotland, the North- 
Kast Institution of Engineers and Ship. 
builders, and of the Institute of Marine Engineers. 


Coast 





Like the compound engine, the triple expansion | 
engine had a long history before it was extensively | 
applied to the propulsion of ships. An account of the 
work of the pioneers of both types, is given by the | 
distinguished French locomotive engineer Anatole | 
Mallet (1837-1919) in his Evolution Pratique de la | 
Machine &@ Vapeur, contributed to the memoirs of 
the Société des Ingénieurs Civil de France, in August 
and September, 1910. The idea of expanding 
steam in three successive stages, Mallet points out, 
was mooted as early as 1823. Perkins suggested the 
same plan in 1827. One of the earliest triple- | 
expansion engines in this country was built by Daniel | 
Adamson (1818-1890) in 1861-62. The first to 
apply a triple-expansion engine to a steam vessel, | 
however, was Benjamin Normand (1830-1888). | 
In 1870, Normand built a three-stage expansion 
engine, which, in 1871, after the conclusion of the 
Franco-Prussian War was titted in Boat No. 30 of 
the Compagnie des Bateaux-Omnibus de la Seine. 
This engine, like some other early triple-expansion 
engines, had two of the cylinders placed tandem-wise 
and had only two cranks. For several years 
Normand had been designing marine compound 
engines, and in some degree, he may be regarded 
as the Elder of France, his first compound engine 
being fitted in the Furet in 1860. Subsequent to 
his work with Boat No. 30, Norriand installed two- 
crank triple-expansion engines in the Faulconeer 
(1871) and Montezuma (1872) and to several other 
vessels. Normand, who was the elder brother of the 
eminent naval constructor Jacques Augustin Nor- 
mand (1839-1906), up till 1865 had been connected 
with the famous works at Havre, but after that was 
in business for himself. Unfortunately he lacked 
some of the qualities possessed by his brother, and 
when he died at Rouen at the early age of 58, he 
was in very reduced circumstances. Though the 
importance of his work was fully recognised in France 
his merits have been little appreciated in this 














country. Contemporary with the work of Normand 
in the ‘seventies, was that of Ferguson, Franklin, 
Taylor and Kirk. In 1872, Ferguson fitted a three- 
crank triple-expansion engine in the launch Mary 
Ann, and in 1873 and 1874 engines of this type 
were fitted by Franklin in the small vessel Sexta, 
and by Kirk in the Propontis. Two years later 
Alexander Taylor fitted a two-crank triple-expan- 
sion engine in the yacht Isa. 

The largest of these early triple-expansion engines 
was that fitted in the Propontis, the engine of which 
had cylinders 23 in., 41 in. and 61 in. in diameter 
by 3 ft. 6 in. stroke. Steam was supplied at 
150 lb. pressure from Rowan water-tube boilers. The 
engines themselves were successful, but serious 
accidents occurred with the boilers, and they were 
replaced by cylindrical boilers working at only 
90 lb. per square inch. Under these circumstances, 
it was not to be expected that the Propontis would 
lead to other vessels being fitted with triple- 
expansion engines, and it remained for Kirk seven 


TABLE I.—Twriy-Screw ATLantic LINERS WITH TRIPLE OR QUADRUPLE-EXPANSION ENGINES. 





been about 1,880 and her coal consumption about 
1-7 lb. per indicated horse-power per hour. Messrs. 
Thompson had been strongly advised by some of 
their friends against the experiment, but events 
proved that their faith in Kirk had not been mis- 
placed, and it thus fell out that this firm of sailing 
ship-owners became the pioneers in the use of the 
triple-expansion engine for long distance voyages. 
The Aberdeen, it may be added, had a long 
and successful career and the engines remained 
unaltered till she was scrapped soon after the war. 
As with the screw propeller, the surface condenser, 
and the compound engine, the triple-expansion 
engine found many to condemn it, but such objec- 
tions as were raised, were, to use the words of 
Seaton, rather the echo of old battle-cries, than the 
sound of new ones. Since the advent of the 
compound engine, large numbers of steam-driven 
cargo vessels of moderate size had come into 
existence, and it was among the owners of these 
that the triple-expansion engine was first regarded 
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| 
“ Gross | Boiler ‘vlinde | s | ty | Speed 
Date. Ship. Length. | Tonnage. Press. Cylinders. | Stroke. | ~ a | peed. 
} 
ws | Lb. In. Ft. In. | | Knots. 
1888 City of Paris 527 10,798 150 | 45,71, 113 5 0 | 20,600 20 
1890 | Majestic 565 | 10,147 180 | 43,68,110 .. . 2 19,500 20 
1893 | Campania 601 | 12,950 165 57 (2), 79, 98 (2) as 5 9 31,000 22 
1897 | Kaiser Wilhelm der 627 | 14,349 | 178 52, 89-7, 96-4(2) ..| 5 8-8] 30,000 | = 
| Grosse | 
1299 Oceanic 685 7,274 192 474, 79, 93 (2) ee B 28,000 21 
1900 | Deutschland 662 | 16,502 | 220 36-6 (2), 73-6, 103-9, 6 0-8 38,900 234 
| 106 *3 (2) | 
1902 Kaiser Wilhelm II 678 19,361 225 37 -4 (4), 49 2 (4), 5 10-86 43,000 234 
| 78-4 (4), 112-8 (4) | 
| es re { als aut eis Bs 
TABLE II.—Crutsers wits Trrece-Expansion ENGINES AND TWIN ScREws. 
| ] ; 
Displace- | Boiler | | Indicated 
Date Class of Ship. Length. ae. Phone. Cylinders. Stroke. | —4 | Speed. 
- aE GEE ——— me 
Ft. Tons. Lb. Ft. | Knots. 
1886 | Orlando 300 5,600 | 130 34 8,500 19 
1890 | Kdgar 360 7,350 | 150 4} 12,000 20 
1805 Powerful 500 14,400 | 260 4 25,000 22 
1898 Diadem 435 11,000 | 300 | 34, 534, 64 (2) 4 | 16,500 204 
1900 Drake 500 14,100 300 434, 71, 814 (2) 4 30,000 23 
1904 Shannon 490 14,600 275 40§, 654, 749 (2) + | 27,000 23 


years later to demonstrate fully in the Aberdeen 
the advantage to be gained by the use of engines 
of this type. Alexander Carnegie Kirk was born | 
at Barry, Forfarshire, in 1830, and died at Glasgow 
October 5, 1892. After attending Edinburgh 
University he was apprenticed to Robert Napier and 
became draughtsman to Maudslay, Sons and Field. 
Later on he became successively manager of the 
firm of John Elder and Company, Fairfield, where | 
the Propontis was built, and manager of R. Napier 
and Sons, the builders of the Aberdeen. A man of 
high scientific attainments, his work as a marine 
engineer was recognised by his being given the 
degree of L.L.D. by Glasgow University. It was 
largely through his representations that triple- 
expansion engines were introduced into the Rova! 
Navy. The Aberdeen was a vessel 350 ft. long 
and 4,000 tons deadweight capacity, built for the 
Aberdeen line of G. Thompson and Company, a 
firm which had hitherto carried on trade with 
Australia and other parts by sailing vessels, among 
which was the famous clipper Thermopylae. She 
was fitted with two double-ended cylindrical boilers 
supplying steam at 125 lb. pressure to a three- 
crank triple-expansion engine having cylinders 
30 in., 45 in. and 70 in. in diameter and 4 ft. 6 in. 
stroke. The photograph of the engine as it stood 
in the shops of Messrs. Napier, which forms the 
frontispiece of the fifth edition of Seaton’s Manual 
of Marine Engineering, shows that the Aberdeen’s 
engine was the prototype of thousands of triple- 
expansion engines constructed during the last fifty 
years. Few ships ever made such a successful 
debut or influenced future developments more 
than the Aberdeen. On trial when developing 1,800 
i.h.p. the coal consumption was only 1} Ib. per 
indicated horse-power per hour. Her first voyage 
was to Australia and back. On April 1, 1881, she 
left Plymouth with 4,000 tons of cargo and coal, 
and after replenishing her bunkers at the Cape, 
reached Melbourne on May 14, after 42 days 
steaming. Her average indicated horse-power had 


with favour. Ina paper read before the Institution 
of Naval Architects on July 29, 1886, W. Parker, 
the chief engineer surveyor of Lloyds, said that 
since the Aberdeen commenced running, there had 
been at least 150 sets of triple-expansion engines 
made for the British mercantile marine, while 
about 20 sets of compound engines had been altered 
into triple-expansion engines. He also gave a list 
of the ships, the dimensions of their engines, the 
builders, and the owners. Among the latter, 
the great mail companies figured but little. Another 
feature of the list was the predominance among the 
builders, of the firms on the North-East Coast. The 
construction of cargo vessels was almost a monopoly 
of this district, and to the development of the 
triple-expansion engine many North-East Coast 
engineers devoted themselves. With the work of 
such as F. C. Marshall (1831-1903), Alexander 
Taylor (1846-1906), John Tweedy (1850-1916), 
and others, it is not possible to deal, but in passing, 
reference may be made to the engines designed by 
Thomas Mudd (1852-1898) of the Central Marine 
Engine Works, West Hartlepool. The marine 
quadruple-expansion engine had made its appearance 
as early as 1884, when the County of York was built 
at Barrow. Such engines, however, were for some 
time little used. But, in 1894, Mudd designed a 
five-crank quadruple-expansion engine having two 
low-pressure cylinders, for the Inchmona. The 
engines were only of 948 indicated horse-power, but 
with steam at 255 lb. pressure, superheated 60 deg. 
F., the coal consumption for all purposes was as low 
as 1-15 lb. per indicated horse-power per hour. 
The first Atlantic liners to be fitted with triple- 
expansion engines were the single-screw ships 
Aller, Trave, and Saale, built at Fairfield for the 
North German Lloyd, just after the completion of the 
Etruria and Umbria. They were followed by the 
Lahn for the same line, but all four vessels were 
smaller and slower than the Cunard ships. Of far 
greater importance were the Inman liners City of 
Paris and City of New York, built by J. & G. 
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Thomson at Clydebank. With these vessels, a new 
era in Atlantic travel opened. Both had triple- 
expansion engines and twin-screws, and a speed of 
over 20 knots. During the next few years, about 
20 twin-screw Atlantic liners of 20 knots or more 
were fitted with either triple-expansion or quadruple- 
expansion engines. Some particulars of some of 
the vessels are given in Table I, the figures included 
in which show the gradual increase in size, power, 
and speed. All the vessels were fitted with cylin- 
drical boilers, but their machinery differed con- 
siderably, the cylinders in some cases being super- 
imposed, with the H.P. cylinders placed above 
either the I.P. cylinders or the L.P. cylinders. In 
the Campania, for instance, each engine had five 
cylinders and three cranks, while in the Deutsch- 
land, each engine had six cylinders and four cranks, 
and each engine of the Kaiser Wilhelm II, eight 
cylinders and six cranks. The engines of these 
vessels, together with those of the Kronprinzessin 
Cecile, 1908, marked the greatest development of 
the reciprocating engine, the birth of which will 
always be connected with the names of Newcomen 
and Watt. They were magnificent structures 
standing 40 ft. or 50 ft. high, and represented the 
highest art of the mechanical engineers of the 
Nineteenth Century. It is, perhaps, to be regretted 
that none of them has been preserved. 

The application of the triple-expansion engine 
to warships was contemporary with their adoption 
for Atlantic liners. In 1884, F. C, Marshall, of 
Hawthorn, Leslie and Company, designed triple- 
expansion engines of 8,000 h.p. for the Italian cruiser 
Dogali, and the following year the same type ot 
engine was fitted in the gunboat Rattlesnake and 
specified for the battleships Victoria and Sans Pareil. 
The dimensions of the triple-expansion engines 
of successive classes of cruisers in the Royal Navy 
are given in Table II. A comparison of some of the 
figures with those contained in Table I show marked 
differences in naval and mercantile practice, 
especially as regards steam pressures and the length 
of stroke of the engines. All the liners had cylin- 
drical boilers, but from the Powerful onwards, 
all cruisers had water-tube boilers. As to the 
engines, those of the Orlando class were three- 
crank horizontal engines, the last large horizontal 
engines fitted; those of the Edgar class were of 
the ordinary vertical three-crank type, but the 
engines of practically all vessels built after 1895 
had engines with one high-pressure, one intermediate 
pressure and two low-pressure cylinders, driving 
four cranks. Cylinders placed tandem-wise were 
out of the question for warships, while the length 
of stroke had to be kept as short as possible. To 
compensate for the short stroke the revolutions 
had to be increased. The revolutions per minute in 
the Drake class were 120, in the Shannon class 125, 
while the speed of revolution was still higher in 
some other ships. It was in the Shannon class and 
somewhat similar vessels, the last cruisers to be fitted 
with reciprocating engines, that forced lubrication 
was applied to the main bearings and crank heads. 
There are many ways of comparing marine machi- 
nery, but here it may be noted that in a liner 
of 1900 one ton of machinery was needed for each 
six or seven horse power, while in a cruiser of the 
same tonnage the horse power developed per ton 
was twelve. The machinery of the King Alfred, 
of 30,000 h.p., for example, weighed 2,500 tons, 
while that of the Deutschland, of 38,900 h.p., 
weighed 5,670 tons. 

The introduction into the Royal Navy of triple- 
expansion engines supplied with steam generated 
in cylindrical boilers, occurred at a time when great 
pressure was being put on the engineering branch to 
reduce the weight of machinery. To meet this 
demand of the naval designers, among the steps 
taken was that of cutting down the size of boiler 
installations, while endeavouring to work boilers | 
under forced draught up to an air pressure of 2 in. 
of water. This procedure immediately led to 
trouble ; there were many. breakdowns and not 
a few accidents. The principal trouble arose | 
through the overheating of the tube ends and tube 
plates, which invariably led to leakage. Many | 





efforts were made to overcome the difficulty, and a | 
partial solution of the problem was found by fitting 
the tube ends in the combustion chamber with 





protective ferrules. Messrs. Humphrys and Ten- 
nant suggested the use of ferrules screwed into the 
tubes, Mr. Peck, of Yarrow’s, ferrules leaving an 
air space between the ferrules and tubes, and it was 
partly from these suggestions that the so-called 
“* Admiralty,” “Chatham,” or “Cap” ferrule 
was evolved. Made of malleable cast-iron, cap 
ferrules were cheap and easily renewed, and though 
with prolonged steaming they became clogged with 
scorie, they proved of great service and “ brought 
more peace of mind,” as one writer said, “ than 
many a grander and more elaborate mechanical 
invention.” But, in spite of the use of ferrules, 
in the end the attempt to force cylindrical boilers 
unduly had to be abandoned, and the maximum 
air pressure for forced draught was fixed at 1 in. of 
water and the pressure for natural draught at 
4 in. of water. The crisis which had arisen over the 
boiler question was partly the reason for the appoint- 
ment, in 1892, of a Committee of Design, composed 
of both naval and civilian engineers, to report on 
the machinery for warships. It had been 

that steam pressures should be lowered, but the 
Committee were opposed to that. On the other 
hand, they recommended that the amount of heating 
surface in ships should be increased and that experi- 
ments should be made with water-tube boilers. 
With the last recommendation may be said to have 
begun the long controversy, sometimes referred to 
as ‘‘the Battle of the Boilers,” which, lasting more 
than a decade, accompanied the supercession of 
the cylindrical boiler and the development of the 
triple-expansion engine. The gunboat Speedy had 
already been fitted with Thornycroft boilers, and 
the gunboat Sharpshooter was thereupon chosen for 
trials with the Belleville boiler, which afterwards, for 
reasons sound enough at the time, was the first to 
be used in our larger ships. After the trials with 
the Belleville, came others with the Niclausse, the 
Babcock and Wilcox, the Diirr, and the large-tube 
Yarrow boiler. Never before or since has the 
limelight of public opinion been thrown so strongly 
on so purely a technical problem as that of boilers 
for the Navy. The matter was discussed in Parlia- 
ment and in the Press, and elsewhere, often with 
little knowledge, but generally with great energy. 
Finally, however, the question was referred to a 
Committee composed of distinguished engineers 
whose labours extended over nearly four years. 
Their first interim report was published early in 
1901,* their final report in the summer of 1904.t 
The extent to which water-tube boilers had been 
adopted in the various navies of the world was 
shown in a series of tables included in an article 
on Naval Boilers, published in ENGINEERING, 
vol. Ixxvi, page 855, (1903), giving the approximate 
horse-power of boilers either fitted or being supplied. 
The grand total amounted to nearly seven million 
horse-power, Great Britain heading the list with 
about two and a half million horse-power. These 
figures are evidence of the revolutionary character 
of the change which had taken place in the pre- 
ceding ten years. Whatever the opinions held at 
the time, no one to-day questions the wisdom and 
courage of those responsible for the change. 


THE TURBO-ELECTRIC LINER 
**QUEEN OF BERMUDA.” 


THe quadruple-screw liner Queen of Bermuda, 
which was launched yesterday, September 1, at the 
Barrow yard of Messrs. Vickers-Armstrongs, Limited, 


| has been built for the carriage of passengers, mails, 


general and refrigerated cargoes for the Furness 
Bermuda line of Messrs. Furness Withy and Company, 
Limited, for the New York-Bermuda trade. The vessel 
is stated to represent an improvement on the Monarch 
of Bermuda, which was completed by the same builders, 
in October last at their Walker yard, and was des- 
cribed in ENGINEERING, vol. cxxxii, pages 650 et seq 
(1931). The length on the waterline is 576 ft., the 
moulded breadth 76 ft. 6 in., and the depth to “C” 
deck 43 ft. 3 in. The designed speed is 19} knots, 
and the net tonnage 25,000. The vessels is constructed 
to Lloyds highest class, and has four complete steel 
decks with additional steel decks in the holds at the 


| forward and after ends, together with two almost 


complete decks in the superstructure. The usual 
water-tight bulkheads divide the hull into numerous 





* See ENGINEERING, vol. lxxi, page 335 (1901). 
t See ENGINEERING, vol. xxviii, page 192 (1904). 





compartments, and the provision of a double bottom, 
together with a complete double skin up to the water- 
line, will afford a maximum of safety at sea. 

Accommodation will be provided fer 731 passengers, 
whose comfort has received the first consideration in 
the design of the vessel. Fewer staterooms have been 
arranged for than in the Monarch of Bermuda, and it 
has therefore been possible to make them more spacious. 
The passengers will be accommodated in single-berth, 
two-berth, and three-berth staterooms, a unique 
feature being the provision of a bathroom for each 
stateroom. The first-class dining saloon will have a 
seating capacity for 400 persons. The remaining 
first-class public rooms will consist of the lounge and 
social hall, fitted with balconies and equipped with a 
stage and a cinema hall, the library, two writing rooms, 
the smoking room, and a dance hall with two veranda 
cafés and a cocktail bar adjacent. The usual second- 
class public rooms will be provided. A large swimming 
bath has been arranged aft of the dancing hall. This 
bath will be enclosed, but large openings will be provided 
to give an open-air effect in hot weather. ere will 
also be a -equipped gymnasium. Special attention 
has been paid to the open decks to ensure large clear 
areas for deck games, and the decks have been carried 
as far aft as practicable. The boat deck will con- 
stitute a promenade free from all obstructions, the 
lifeboats being suspended about 8 ft. above the deck. 
There will also be a promenade on ‘‘ A” deck, which, in 
common with the front of the boat deck, has been 
completely enclosed with steel weather screens, with 
closely-spaced frameless windows, which will give a 
clear view to the passengers when seated on deck chairs. 

Two of the forward holds and one after hold have 
been arranged for insulated cargo. Four l-ton and 
one 15-ton derricks with electric winches wiil be 
arranged round the foremast to serve Nos. 1 and 2 
hatches. At the after end, two electrically-operated 
cargo lifts will be fitted with ship-side doors for trans- 
ferring cargoes to and from the vessel in accordance 
with American practice. Quick mancuvring of the 
vessel will be ensured by a large windlass on the fore- 
castle deck, with warping capstans forward, amidships, 
and aft. The vessel will be handsomely fitted and 
decorated throughout, and all the usual services 
now customary on passenger luxury liners will be 
provided. 

As in the Monarch of Bermuda, turbo-electric 
propulsion will be employed, with high pressure and 
high temperature steam. The total power required to 
propel the vessel at its maximum speed is approxi- 
mately 19,000 h.p. There will be four G.E.C. electric 
propulsion motors, each of 4,750 h.p., coupled to 
separate propellers, the propeller speed being 150 r.p.m. 
The motors will be of the alternating-current synchron- 
ous type with welded frames. They will be cooled 
on the enclosed system, and provided with integral 
electric heaters to prevent internal condensation when 
the vessel is in dock. The motors will be supplied 
with current from two G.E.C. turbo-alternators, 
installed in the main engine room, the voltage being 
3,000. Each turbo-alternator will consist of an 
alternating-current generator, rated at 7,500 kw., 
driven by a 10,000 h.p. turbine at 3,000 r.p.m. Pro- 
vision will be made for connecting each of the four 
propulsion motors to either turbo-alternator. The 
provision to be made for the protection of the propulsion 
equipment is stated to be so comprehensive that it will 
be possible to maintain the vessel under way in prac- 
tically any emergency that might arise. 

The steam-generating installation will consist of 
two batteries, each consisting of four boilers of the 
Babcock and Wilcox high-pressure marine type, with 
superheaters and tubular air heaters. Steam will be 
generated at a pressure of 400 lb. per square inch, and 
superheated to from 650 deg. to 675 deg. F: The total 
generating surface will be about 39,720 sq. ft., and the 
total superheater surface 17,840 sq. ft. The total 
area of the air heaters will be about 21,120 sq. ft. 
The boilers will be arranged purely for oil burning 
under the Howden closed-stokehold system of forced 
draught. As regards the auxiliary machinery, the 
main condensers will be of the Weir regenerative 
twin type, with a total cooling surface of 20,000 sq. ft., 
sufficient to maintain a vacuum as nearly as possible 
of 28-25 in. with a sea temperature of 88 deg. F. The 
main and auxiliary feed circuits will be of the Weir 
closed feed type, with electrically-driven pumps. The 
two main feed pumps will also be of the Weir type, 
driven by steam turbines, and each capable of deliver- 
ing 125,000 lb. per hour against a discharge pressure of 
500 lb. per square inch. The remainder of the auxiliary 
machinery will also be of the latest improved type. 





GeRMAN AEROPLANES IN Carna.—Two new Junker 
aeroplanes of the latest type arrived recently in China 
from Germany and were delivered to the consignees, 
the Eurasia Aviation Corporation. These machines, 
it is stated in the Chinese Economic Bulletin, were ordered 
some months ago for service on the Nanking-Sinkiang 





airway. 
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THE STRENGTH OF MATERIALS AS 
AFFECTED BY DISCONTINUITIES 
AND SURFACE CONDITIONS.* 


By Professor F. C. Lea, O.B.E., D.Se., M.Inst.C.E., 
M.1.Mech.E. 


(Concluded from page 258.) 


The Effect of Cold Working on Surface Conditions. 

It is rather a remarkable fact that the effect 
of cold working on steels produces surface conditions 
that are almost exactly similar to those produced by 
quenching and tempering, and the safe range of repeti- 
tion stress that can therefore be applied to springs 
of cold-drawn wire and to wire ropes is very much less 
than might be anticipated from the strength to which 
wires embodied in ropes are usually drawn. Wire ropes, 
therefore, like springs, although capable of taking high 
static stresses, are only able to resist comparatively 
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low repeated stresses, and thus there is no doubt in the 
author's mind that many cases of failure of ropes are 
explained by the surface condition producing much 
higher stresses than calculated from the working 
conditions. 

The experiments which have been carried out on 
the effect of repeated stresses on cold-drawnt 
materials fully confirm this view. Reference has been 
made in the early part of this paper to the effect of 
collets in the concentrations of stress, and thus to failure 
under repeated stresses. It will be appreciated, there- 
fore, that to test wires under repeated stresses is a 
matter of considerable difficulty, This has been 
largely overcome by the device of casting on the ends 
of the wires low melting temperature alloys in special 
jigs. These alloys can be gripped in the collets, and no 
difficulty has been found in obtaining fractures under 
repeated stresses well removed from the collett grips. 

The Effect of Corrosion on Failure under Repe 
Stresses. It is clear that if materials are stressed under 


* Paper read at the Joint Meeting of the Ceramic 
Society and the Society of Glass Technology, Sheffield, 
on February 24, 1932. Abridged. 

t “Torsional Fatigue Tests of Cold-drawn Wires,” 
F. C. Lea and J. Dick, Proc. Inst. Mech. Eng., 1931, 
vol. exx, page 661. ‘ The Properties of Cold-drawn Wires 
with particular reference to Repeated Torsional Stresses," 
F. C. Lea and R. A. Batey, Proc. Inst. Mech. Eng., 
December 1928, No. 4, page 865. 

t F.C. Lea and J. Dick, Proc. Inst. Mech. Eng., 1931, 


vol, cxx, page 661. 


conditions where corrosion is to take place surface 
effects may be produced which may have an important 
effect on the safe range of repetition stress to which a 
material may be subjected. Only a few examples can 
be considered, but it can be said very definitely that 
the effect of small pits produced by corrosion very 
seriously affects their behaviour under repeated stress 
conditions. Figs. 1 and 2 (page 256 ante) show the effect 
on a mild steel (0-14 carbon) of running the specimen 
under conditions where corrosion takes place. From 


| 


a syphon a drop of liquid is allowed to fall periodically | 
on a Selvyt which is in contact with the rotating | 


It will be seen from Fig. 1 that the range of 


| specimen. 
| repetition stress is lowered from 16 to about + 7 by 


either a solution of common salt or a weak acid solution. 
On plotting the results of these tests the difference 
in the types of curves obtained from a bright specimen 
| and a corroding specimen is very marked, as shown in 
| Fig. 2. 


For the polished specimen there is a very clear 
indication that there is a real 
fatigue limit, as shown by curve 
No. 1 becoming parallel to the 
“number of repetitions” axis. 
Curves 3 and 4, however, sug- 
gest that it is very doubtful 


cathode had a range of repetition stress a little higher 
than in air. When tested as a cathode in an acid- 
bath the range for 2 x 10* repetitions was only + 6 tons 
per square inch. When tested in the same acid-bath 
without current the fatigue range for 2 x 10° repe- 
titions was less than + 6 tons per square inch and 
the corrosion was very much more marked than when 
current was passing; for 10’ repetitions the total 
fatigue range would probably be not more than one- 
third that in air or caustic soda solution. The log 
plottings for the specimens tested in acid solution 
suggested that there was no real fatigue limit. A 
|cathode in NaOH is protected from corrosion, and 
hence the fatigue range is not lowered. The type of 
fatigue failure is, however, quite different from that of 
the specimen tested in air. The hydrogen acts so as to 
make the mild steel specimen fail as though it were 
a hard, brittle steel or as a mild steel specimen in 
which is drilled a small hole. When the specimen is 
| acting as a cathode, hydrogen penetrates into the 
| metal and if broken in tension, whether in an acid or 
| alkali bath, there is little contraction of area and the 
| fracture is of a brittle character. If, however, the 
| current is cut off a short time before the tensile test the 
normal ductile fracture is obtained. It is of interest 
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Fig.10. iMPACT TESTS.ALLOY STEEL. 
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whether there would really be a fatigue limit, and that | 
failures will be likely to occur if sufficient time was 
given at even very small stresses. 

It is of interest to note that the corrosive effect is 
influenced by the stress to which the material is subject, | 
and also that the range of repetition stress is, as shown 
by the curves, very considerably affected by the 
corrosion. They reciprocally accentuate each other. 

Corrosion effects seem to be very largely a problem 
of the corrosive agent penetrating probably the crystals 
and crystal boundaries of materials, and that the 
discontinuity thus produces concentrations and makes 
the actual stress some multiple of the apparent stress 
applied by the loads in the machine. The photo-| 
micrograph, Fig. 7, shows the penetration by distilled | 
water into a specimen of 0-32 C steel which had not} 
broken after 113,248,000 reversals of stress. In time, | 
the specimen would no doubt heve fractured. 

Specimens Tested as Cathodes.*—Cycles of stress were | 
produced in the special repeated stress} torsion machine. | 
Specimens were tested in air, 


in baths of various | 


ated S0lutions (Fig. 8), and in baths through whichf electric | 


currents of various densities were passed to the | 
specimen which was a cathode. 

Specimens of mild steel, 0-14 C and other steels were 
tested. In air the range of stress shear of the 0-14 C. 
steel for 10’ repetitions was about + 9 tons per square 
inch. In a bath of caustic soda, the specimen as a 











* F. C. Lea, Proc. Roy. Soc., 1929, A., vol. cxxiii, 


page 171. 
+ Proc. Inst. Mech. Eng., December, 1928, No. 4, Page | 





865. 
> 
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Loc, eit. Proc. Roy. Soc., A., 1929, pages 123 and 171, ' 





|to break the specimen. 
| failure due to impact as well] as failure under tensile 





Fig.l1. EFFECT OF REPEATED IMPACT ON 
ONE SIDE OF SPECIMEN. 
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to note that when cathodes are tested under a single 
blow in the Izod machine the presence of hydrogen 
does not affect the magnitude of the blow required 
This fact suggests that 


stress when hydrogen is present are of the same kind, 


| probably due to fracture commencing at crystal 


boundaries, or the hydrogen may cause a distortion 
of the crystal lattice which leads to fracture without 
shear sliding, and under the single blow sliding cannot 
take place. 

Impact Tests : Static and Dynamic.—The effect of a 
discontinuity on the energy of a blow required to 

reak a specimen is well known, and in the machines 
used to test what is frequently referred to as the 
brittleness of materials the energy required to fracture 
the specimen in one blow is found. To obtain com- 
parative results it has been found necessary to stand- 
ardise the specimen and also the form of the notch. 
A Vee groove, 45 deg. angle, having a depth of 2 mm. 
and a radius at the root of 0-2 mm., is generally used. 
The standard specimen is 1 cm. square in section. 
Circular specimens and smaller specimens can be used, 
but different sizes and forms do not give the same 
comparative results, Although impact tests with 
grooved specimens do indicate a very valuable property 
of the material, it is very difficult to relate them to 
other tests. The tests do indicate, however, the 


| danger of grooves or other sharp discontinuities in 


machine elements subjected to blows of any kind. 
Experiments on the effect of repeated small blows 
have been carried out on many materials under, and 
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free from, corrosive conditions. Fig. 9 shows the 
diagrammatic arrangement for carrying out the test. 
The specimen under corrosive conditions was moistened | 
by a Selvyt cloth dipping in the solution. The Stanton 
machine was used and the fall of the hammer can be 
controlled. The specimen is circular an 
on a beam and struck a blow near to the notch. The 
specimen is turned over between consecutive blows 
so that the stress is alternately tensile and compressive | 
on two opposite sides of the specimen. The standard | 
specimen is } in. diameter; the two supports are 4} in. | 
apart. The notch is 0-079 in. deep; the angle is) 
45 deg. and the radius at the root of the notch 0-0079 in. | 
The number of blows to cause fracture is plotted against | 
the height of the blow. The weight of the falling | 
hammer is about 5} Ib. and the energy per blow per | 
inch of fall is thus 5-5 in. per pound. 

Fig. 10 shows results from an alloy steel (3 per _. 





Ni, 0-6 per cent. Cr), and illustrates the very mark | 


effect of the notch on the energy required to cause 
fracture. Fig. 11 shows that the results from striking 
a blow on one side are not very different from those 
obtained when the blow is struck on alternate sides. 
Figs. 12 and 13 shows the plotting for a 0-14 carbon 
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steel for specimens tested under ordinary and under 
corrosive conditions. From the log plottings it will 
be seen that the tests have not been sufficiently long 
in this case to indicate a real limit. 

The effect of corrosion is seen in producing, after a | 
time, a lowering of the blow necessary to cause fracture, | 
by the dotted line crossing the full line. For early | 
fracture the wetted specimens are not seriously affected | 


by the corrosive solution, but the curve for these | 


specimens is apparently much less likely to become | 
finally parallel to the axis of number of blows than | 
for the norma] specimen. When the height of fall is 
sufficient to produce an early fracture, the time of 
action of the corrosive agent is not sufficient to affect | 
the result. With time the difference between the two | 
curves becomes more marked, but the difference 
produced by the corrosive agent is not as great as that | 
resulting in the same time under cyclic repeated stress | 
conditions ; this suggests that the corrosive agent does | 
not seriously affect the concentration of stress at the 
bottom of the notch. It has already been noted that | 





LABOUR NOTES. 


the new Decree has temporarily repealed consist of the 
| limit of 180 days and the differentiation in the method 
A report dealing with the development of public | 


of relief according to whether the unemployed person 


ownership and control of industry is to be presented | concerned had or had not exhausted the statutory 
by the General Council at next week’s Trades Union | right. Before December 31, 1932, when the Decree is to 


principles which, in the opinion of the General Council, 
should underlie the different forms of public corporation 
and public regulation, outlines briefly the different 
types of public corporation that have been established, 
and shows how they work and are constituted. It is 
pointed out that there are several methods of securing 
some measure of public control, but that the actual 
details of control or regulation must, in fact, be adapted 
to the circumstances of the industry or service. 





The question of Labour representation on boards 
of management controlling public undertakings is 
dealt with in the report, and the conclusions reached 
are that for industry as a whole, a National Industrial 
Council, constituted in accordance with the recommen- 
dations of the Melchett-T.U.C. Conference, or on some 
other basis, should be established for the discussion 
of the general problems of industry ; in entire industries 
or services, boards of management should consist of 
persons appointed by the Government, solely on the 
ground of their fitness for the position, not excluding 
persons from any class, but not selected as representing 
particular interests. Advisory committees should 
be constituted to represent particular interests, 
including Trades Unionism ; in individual undertakings, 
the trade unions should assume more responsibility 
as regards Labour questions, including recruitment, 
dismissal, discipline, working conditions, ete.; and 
works’ councils, with the workers’ side organised by the 
trade unions, might be established for regular con- 
sultation on all internal matters not coming within 
the scope of the ordinary negotiating machinery. 





A communication received by the International 
Labour Office at Geneva, and published in Industrial 
and Labour Information, states that eighteen countries 
were represented by over 600 delegates at the Fifth 
International Congress for Scientific Management. 
The meetings, which took place in Amsterdam, dealt 
with twelve questions, including three or four with 
a certain general bearing on labour problems. The 
establishment of standard methods of costing was one 
of the first to be discussed. From the point of view 
of labour, it was obviously interesting in at least two 
of its aspects. On the one hand, standard methods of 
costing would tend, it is pointed out, to some extent, 
to prevent cut-throat competition arising out of an 
imperfect understanding on the part of the manufac- 
turer as to what his costs really were; on the other, 
they would furnish the essential practical basis for 
any equitable system of wage determination. 





The papers contributed on the subject of incentives 
to workers contained, it is stated, material of con- 
siderable interest. The most important point emerging 
from the debate on this question was the absolute need 
for able and sympathetic management as the basis 
for any incentive system. A noteworthy feature of 
the discussion was the stress laid by certain of the 
speakers on the desirability of enlisting the goodwill 
and active co-operation of the trade unions. Among 
the other questions on which papers were submitted 
and discussions held were: “‘ How to organise in the 
enterprise itself the technical and mental preparation 
of the foremen in respect of the application of ration- 
alisation’’; ‘‘ Preparation, distribution and control 
of labour in agriculture”; ‘“‘ How can scientific pro- 
duction standards be established for office work and 
how can an equitable method of remuneration be 
based thereon.” The business meeting of the Congress 


elected Mr. Limperg, the chairman of the Congress, 


to succeed Mr. de Fréminville as president of the 
International Committee for Scientific Management ; 








th i j . | - - 
o samme in true of cocladed hydrogen | and assigned the secretarial functions of the Inter- 


| national Committee to the International Management 
Te Late Mr. W. A. Coutson—We note with regret Institute at Geneva. It was decided to hold the next 

the death of Mr. William Arthur Coulson, which occurred | Congress in 1935. 

at his home in Kilmacolm, near Glasgow, on August 22. 

Mr. Coulson was one of the founders of the firm of Messrs. | , 

Mavor and Coulson, Limited, Glasgow, and, as a young| A French Decree suspends until December 31 next, 

man, took an active part in the promotion of machine the limitation of the maximum period after which 

mining. He was associated with his firm for upwards of | unemployed persons cease to be entitled to relief 

40 years and retired only a few years ago. His interests | from municipal or departmental unemployment funds. 

in the business were mainly financial and commercial, | This period was fixed at 120 days in the year by a 


but he studied electricity in the early part of his career 6 
and became an associate member of the Institution of Decree of December 28, 1926, but was afterwards 
Electrical Engineers in 1886, and was elected to full | raised to 150 days by a Decree of May 1, 1931, and 


membership in 1891. He was also for many years a| then to 180 days by a Decree of June 5, 1931. Later, 
director of Messrs. Creed and Company, Limited, tele-| a Decree of November 11, 1931, provided that un- 
graph engineers, Croydon. Mr. Coulson was of a kindly | employed persons in need might receive relief after the 
but retiring disposition, and he avoided publicity. The | expiry of 180 days, and that the welfare or relief offices 
regard in which he was held by the employees of Messrs. | which granted the allowances might, under certain 
conditions, receive subsidies for this purpose from the 
national unemployment fund. The provisions which 











Mavor and Coulson, Limited, was manifested last year, 
when, on the occasion of the firm’s jubilee, a handsome 
presentation was made to 


him. 





d is supported | Congress, at Newcastle-on-Tyne. It embodies general | expire, a further examination of the position will be 


made, and if necessary the Decree will be extended. 





The executive council of the American Federation of 
Labour has decided to abandon its traditional opposi- 
tion to compulsory unemployment insurance. At a 
recent meeting, the president, Mr. William Green, was 
directed to formulate a compulsory unemployment 
insurance plan to be enacted, if it ed the test of 
constitutionality, by Congress, rather than through | 
submission to the legislatures of the various States. 
Mr. Green was instructed to frame his insurance plan 
so as to protect the right of a trade unionist to retain 
his membershp and his insurance benefits even if he 
elected not to accept an offer to work in a non-union 
shop. It is understood that Mr. Green will begin 
work at once on a plan to be submitted to the council 
at its next meeting, in Washington, on October 18. If 
the plan as drafted is 4 pth it will be placed before 
the annual convention of the American Federation of 
Labour in Cincinnati, next November, for ratification. 





The executive council also adopted a series of 
suggestions regarding relief methods which should 
be adopted this winter, when it is believed that 
13,000,000 workers will be unemployed. The council 
recommended that relief agencies in all cities, towns 
and communities be strengthened and supplied with 
funds adequate to meet the situation and urged that 
~ be taken in various localities to raise relief funds, 
and that there should be co-ordination of local relief 
agencies. State Governments are to be asked to 
draw upon the resources of the States and to use their 
taxing and borrowing powers to supplement the work 
of the local relief agencies, by supplying funds for 
relief purposes. The executive council also called 
upon the Federal Government to assist, and declared 
that if necessary a special session of Congress should 
be called for the purpose of appropriating additional 
funds for relief purposes. 





Mr. James D. Hackett, Director of the Division 
of Industrial Hygiene in the State of New York Labour 
Department, states in a recent report, that much of 
the accident prevention work of the past has been 
based upon the theory that the employer must help 
the worker, Little support has been given to the idea 
that the worker can help himself. Machine accidents, 
for which the employer has, especially, responsibility, 
are being reduced, the records show, not only through 
the employer’s humanitarian impulse, but also through 
the fact that there is now a well-established demand 
for integrally guarded machines. Thus the machine 
problem is gradually coming under control, and we 
are left with a clearer field to consider “‘ human 
element” accidents. Statistics show, Mr. Hackett 
says, that man failure, and not machine failure, is 
the more considerable factor in the accident rate. 
Some men deliberately take chances; others, because 
of fatigue or divided interest, inattention, or what not, 
suffer accidents, although their intentions are good. 
The trouble is, that they have not been trained in 
habits of carefulness. They do not remember that 
while one may take a chance of getting hurt, one may 
not be able to control the extent of the injury that 
may be suffered. 





No phase of shop work is, in Mr. Hackett’s opinion, 
more worthy of the worker’s personal attention than 
accident prevention. Nearly every accident can, he 
says, be prevented; every accident is a dead loss to 
the worker. It is much easier for the worker to-day to 
learn how to prevent accidents than it was ten years 
ago. Organised workers especially, could readily obtain 
information about accident prevention in their own 
particular fields, because two-thirds of the accidents 
that occur are typical and those to guard against. Ex- 
perienced workers know the hazards of their jobs, 
and it would call for very little effort on their part 
to communicate that inlaemation to inexperienced 
workers. New recruits to industry would, therefore, 
Mr. Hackett says, start work with experience to guide 
them. That would be, he thinks, a great help, and it 





could easily be done, All that is required to ensure 
success is systematic application, and the effect would 
be bound to be a reduction of typical trade accidents, 





Addressing the Institute of Public Affairs at the 
University of Virginia, Mr. John P. Frey, the secretary- 
treasurer of the Metal Trades Department of the 
American Federation of Labour, said that the growth 








of trade unionism will not absolve industry from its 
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responsibility for creating unemployment. 
logical improvements continue to be made in industrial | 
methods and processes, there will be a continued | 
elimination of labour for which industry must assume 
the moral responsibility. If industry should fail to 
reduce the hours of labour and pay an economically 

sound wage, then industry will be justly condemned 

for creating unemployment. The wage earners and 
the public will be justified under these circumstances 
in placing such obligations upon industry that it can 
be compelled to assume the full responsibility for 
unemployment caused through economically unsound 

industrial policies. The men whose ability, energy 

and foresight enabled them to erect the structure of 

industrial production which has amazed the world, 

possess the intelligence to discover the serious social 

and economic errors which have been permitted to 

develop. If they fail, or refuse, to the 

changes in policy which must be made to prevent the 

creation of a permanent army of unemployed, then, 

Mr. Frey declared, Labour must prepare itself to play 

a more widespread and determined part in regulating 

the hours of labour, the wage rates, and other conditions 

of employment. 


recognise 


The Managing Committee of the Fascist General 
Confederation of Italian Industries recently had under 


discussion questions of social policy, with special 
reference to wages. It was noted that the reduction 
of hours, with a view to avoiding dismissals and 


making possible the engagement of a larger number of 
workers, was widely practised by Italian manufacturers 
in all cases where it was not prevented by 
technical or economic difficulties. It was pointed out, 
however, that the increase in the wage level, which 
everyone desired to “ould only result from an 
improvement in the economic position. If the cycle 
of production, distribution and consumption 
regarded as a whole, it would not be possible to accept 
the view that an artificial increase of wages would lead 
to the more intensive working of industry by increasing 
the welfare of the working class and the prosperity of 
the community. 


serious 


see, 


were 


The question of the wage level, the Committee 
believed, should be considered in relation to the special 
conditions of the country It should also be borne in 
mind that if a limit to the mechanisation of production 
were set by the necessity of keeping in employment 
the largest possible number of workers, employers must 
tind compensation for the employment of relatively 
large numbers in the maintenance of a low level of 
wages. If this supreme necessity were not respec ted, 
and if the level of wages were to exceed this limit, 
employers would either find it impossible to continue 
in existence, or would be driven to seek means of 


reducing the consequences of the high cost of labour, 
and such means could only be found by reducing the 
namber of workers. 








If techno- | 

















Last week's conferences, under a neutral chairman 
of representatives of the employers and representatives 
of the operatives in the manufacturing section of the 
Lancashire cotton industry having failed to agree, the 
Central Board of the Northern Counties Textile Trades 
Federation instructed members of the affiliated organ- 
isations to withdraw their labour at noon on August 27. 
About 75 per cent. of the members, it is claimed, 
obeyed. The discussions broke down on the question 
of the re-instatement of workers who were already on 
strike, the principal issue of wages never being reached. 
The Operative Spinners’ Amalgamation are balloting 
their members on the straight question for or against 
the wages reduction in the spinning section proposed 
by the Federation of Master Cotton Spinners’ Associa- 
tions. 

At the end of July, 27,000 members of the Boiler- 
makers and Iron and Steel Shipbuilders Society were 
‘signing the books” as compared with 27,055 at the 
end of June. The number in receipt of superannuation 
increased from 2,438 to 2,445, and the number in 
receipt of sick benefit decreased from 1,176 to 1,150. 
The expenses in July—which had to bear five weeks’ 
outlays—were 3,620/. 3s. 8d.; in June, they amounted 


to 3.5581. 48. 2d. 


delegates 
men, who are 


At 
representing 


conferences held earlier in the week, 
the London omnibus 
members of the Transport and General Workers’ 
Union, passed the following resolution :—** This 
special conference of ‘bus delegates, having considered 
the Company’s proposals and the reports in connection 
therewith, demands that the Executive Council shall 
authorise strike action to operate on September 23, 
the date the Company has announced for the operation 
of the proposals. It is understood that the carrying 
of the above resolution does not preclude further dis- 
cussions with the Company.” The proposals alluded 
to relate to wages and working conditions. 


IMPROVEMENTS AT Goote Docks.—By arrangement 
with the Aire and Calder Navigation, who are the owners 
of the Docks, the London Midland and Scottish Railway 
Company has recently completed an extensive scheme 
comprising the provision of a large shed, sidings, and 
cranes at the north side of the West Dock at Goole. 
The shed is 502 ft. long and 75 ft. wide, and four sidings, 
each about 560 ft. long, are laid at the back, two being 
under cover. Two further sidings, approximately 1,040 
ft. long, are laid on the quay side in front of the shed. 
The equipment of the shed comprises five 30-cwt. and 
one 5-ton overhead electric travelling cranes, each 
with a span of 70 ft. 7 in. On the quay side there are 
eight 3-ton portable electric level-luffing cranes with a 
minimum and maximum rake of 20 ft. and 53 ft., respec- 
tively. The cranes can deal with three-ton loads at a 
speed of 180 ft. per minute. The slewing speed is 
400 ft. per minute at the jib head and the luffing speed 
150 ft. per minute. On the quay and sidings, 15 electric 
capstans have fitted to facilitate the movement 
of wagons 


been 
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‘THE JEFFREY FLEXTOOTH COAL 
BREAKER. 


EXPERIENCE shows that the value of a coal for 
steam raising purposes depends to a great extent 
not only on the actual size of the pieces fired, but 
on their uniformity. Tests have also proved*that 
crushed lump coal gives better results than natural 
slack, so that the reduction of run-of-the-mine coal 
to lumps of suitable dimensions is a matter to which 
it is worth while paying some attention in these diffi- 
cult times. This reduction can, of course, be very 
efficiently effected by a single roll breaker, which 
gives a product between 6 in. and 1} in. To make a 
further reduction and to ensure a uniform smaller 
product a slow-speed machine of the roll type with 
fixed hammer can be employed, but it is claimed 
that the swing hammer machine may offer the advan- 
tages of being more robust, and of being equipped with 
a safety device for dealing with material containing 
tramp iron or other foreign matter. 

A machine of this type is illustrated in Fig. 1 above. 
It is manufactured by Messrs. British Jeffrey-Diamond, 
Limited, Wakefield. As shown in the section, Fig. 2, 
it is equipped with a number of swinging hammers, 
mounted on a rotor, and forming a series of flexible 
teeth, which are free to move radially on spindles 
on which they are mounted. As the rotor revolves, 
the teeth are thrown outward by centrifugal force and 
crush the coal, which is fed in through an overhead 
hopper by compressing it against the breaker plate. 
It is thus reduced to a size small enough to allow it to 
pass through the space between the ends of the breaker 
teeth when the latter are in their outward position and 
the breaker plate, and the delivery of a uniform product 
with a minimum of smalls and fines is thus said to be 
ensured. If, however, any hard material comes in 
contact with the teeth the latter are swung back behind 
the outer face of the rotor, and the material is passed 
through the wider space thus formed. Uniformity is 
assisted by providing an unusually large screening area, 
the bars in which can be spaced at distances suitable 
to the size of product required from 2 in. to } in. This 
screen also prevents any tendency of the machine to 
choke. Further, the breaker plate is hinged so that 
easy access to all working parts is obtainable. 

We understand that this machine, known as the 
Flextooth crusher, is made in seven sizes, ranging from 
20 in. by 12 in. to 42 in. by 48 in. The smallest runs at 
500 r.p.m. and will take lumps up to 8 in. It has a 
capacity of 5 tons per hour when } in. lumps are being 
delivered, and of 25 tons when the product is 2 in. 
lumps. The largest machine runs at 250 r.p.m. and 
can admit lumps up to as large as 24 in. Its capacity 
is 90 tons per hour when reducing to } in. and 350 tons 
per hour when arranged to give a product of 2 in. 
With the machine set to deliver } in. and under, the 
percentage of medium hard bituminous coal passed 

| through a } in. mesh screen was 92 per cent. 
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AN ENGINEER’S OUTLOOK.* 
By Sm Atrrep Ewrne, K.C.B., F.R.S. 


Acary, for the fifth time, the British Association 
meets in York, a city of proved hospitality and the 
stage of great events. Last year the Association cele- 
brated its centenary. For President we had a man 
who fittingly embodied the imperial aspect that is 
part of the glory of the British Association. Now 
we revisit our birthplace well aware of our maturity. 
We have scored our first century and begun to compile 
our second. At once the question arises: Do we still 
give the community reason to support us? Or are 
we a survival, trading on a reputation which our 
present activities do little to increase? I put the 
question bluntly, but it need not detain us long. I am 
confident you will find no trace of decrepitude. It is 
true that the sciences included in our purview have 
become specialised and differentiated to a degree that 
would make ridiculous any claim to the qualified 
omniscience which was possible in our early days. 
It is also true that each department of science now 
has its own society of votaries who meet as it were 
in a masonic temple and converse in a jargon that has 
little if any meaning for the general ear. But these 
very facts make this Association the more useful. 
Notwithstanding the restrictions of specialism, science 
has its own broad outlook, demanding expression and 
explanation to laymen. And more than ever is it true 
that laymen want to have intelligent contact with the 
seekings and findings of the scientific mind. 

I say seekings and findings rather than conclusions, 
for that word has too final a ring. Here we may note 
a striking change in the temper of the investigator. 
I am old enough to remember a time when some of the 
spokesmen of science (never, indeed, the greatest) dis- 
played a cocksureness that was curiously out of keeping 
with the spirit of to-day. Among contemporary leaders 
nothing is more general than the frank admission that 
they are groping in a half-light, tentatively grasping 
what at best are only half-truths. Things that to one 
generation seemed to be essential parts of a permanent 
structure are treated by the next as mere scaffolding. 
The quest of truth goes on endlessly, ardently, fruit- 
fully. And yet with every gain of knowledge, we 
realise more clearly that we can never really know. 
To understand, as Einstein lately said, is to draw one 
incomprehensible out of another incomprehensible. 
From time to time we discover a fresh relation between 
observed phenomena, but each of the things which are 
found to be related continues to evade our full com- 
prehension; and that is apparently the only kind of 
discovery that we can achieve. Our joy in the quest 
itself never fails ; we are constantly learning that it is 
better to travel than to arrive. 

The philosophical implications of this altered attitude 
are many—indeed they concern the deepest springs of 
thought. What I wish at the moment to point out 
is that the new spirit strengthens a sense of brotherhood 
between the scientific adept and the average man, 
who in his own way is also commonly a seeker after 
truth. Obviously, too, the advance of science makes 
an increasing claim upon the layman’s notice through 
its technical applications. It invades his home and 
alters his ways; it affects almost every feature of the 
daily round ; it brings him interests, comforts, wealth ; 
it enormously enlarges his powers of work and play. 
And, further, at a time like the present, when we carry 
a load of social and political and economic discontents, 
the ordinary citizen doubtless reflects that if only we 
could apply the dispassionate temper of science to the 
difficulties of the hour we might face them with less 
waste of effort and greater likelihood of settlement. 


| which every atom is built. 


be a highly complex structure, built up, so to speak, 
of two sorts of blocks or brickbats—the electrons, which 
are indivisible units of negative electricity, and the 
protons, which are indivisible units of positive elec- 
tricity. It is strangely simple to be taken back, as 
it were, to the nursery floor and the childish game, and 
given just two sorts of blocks, exactly alike in each 
sort, and exactly the same number of each sort, with 
which to build the universe of material things. The 
blocks are unbreakable; we cannot produce them or 
destroy them, or change them. In respect of electrical 
quality the two kinds are equal and opposite, but they 
contribute very unequally to the atom’s mass, each 
proton (for some reason not yet understood) contri- 
buting about 1,840 times more than each electron. 
Every substance is made up of blocks of the same two 
sorts. If you compare different substances you find 
that the diversity of their chemical and other properties 
arises solely from differences in the number and arfange- 
ment of the blocks which compose their atoms. Any 
atom, in its normal or electrically neutral state, must 
contain an equal number of protons and electrons. 
All the protons in any atoms are gathered close together 
at the centre, along with some of the electrons, forming 
a compact, dense portion which is called the nucleus. 
Although the nucleus accounts for nearly the whole of 
the atom’s mass, it occupies no more than a very 
minute fraction of the atom’s volume. Those of the 
electrons which are within the nucleus doubtless serve 
to bind the protons together; the other electrons 
constitute, as it were, a voluminous crinoline, or rather 
a series of crinolines, extending relatively far away 
from the centre and giving the whole atom an exceed- 
ingly open structure. Within that open structure up- 
heavals may be caused by outside agents in various 
ways. One or more of the electrons in the crinoline 
may be temporarily removed (as, for instance, by the 
action of heat or by the incidence of energetic radiation), 
and the atom is then said to be ionised ; for a time the 
balance between positive and negative is upset. But 
the missing electron returns to its place, or another 
comes instead, and when this happens a definite amount 
of radiation is given out, much as energy is given out 
when a weight falls from one to another landing of a 
staircase. We may speak of the landings as energy 
levels. The radiation which issues when an electron 
falls from one energy level to another constitutes what 
is called a photon. It has two aspects, behaving in 
one like a particle and in the other like a group of waves, 
and at present we have to accept both though we cannot 
fully reconcile them. The photon carries a definite 
quantity of energy and is characterised by a definite 
frequency of vibration. Its energy depends on the 
two levels between which the electron falls, and this 
determines the frequency of the vibration which the 
photon conveys, for the frequency is equal to the 
energy divided by that mysterious constant of nature, 
the Quantum of Action, discovered by Planck. In any 
element all the atoms have the same set of energy levels ; 
these contribute to the emission spectrum and account 
for its groups of spectral lines. In heavy atoms there 
are many energy levels, and consequently very many 
lines appear in their spectra. 

All matter consists of the two kinds of electricity, 
protons and electrons, held apart we do not know how. 
To the early experimentalists who electrified rods of 
resin or glass by rubbing them, electricity seemed no 
more than a curious attribute of matter : now we regard 
it as matter’s very essence—the ultimate stuff out of 
If you ask, What is electri- 
city ? there is no answer, save that it is a thing which 
exists in units of two sorts, positive and negative, with 
a strong attraction for each other, and that in any atom 








These are a few of the reasons why the British | 
Association keeps its hold on the public. It links | 
experts with one another and with laymen, to the} 
benefit of all. Experts gain by indulging in a short | 
interval of comparatively lucid self-expression. They 
gain also by trying to understand each other, which is 
by no means so easy as might be supposed. 

In the middle ‘nineties there set in an astonishing | 
renaissance of physical science, which has centred in the 
study of the atom and extends by inevitable logic to 
the stars. In quick succession came three great 
discoveries: the X-rays by Réntgen in 1895, radio- 
activity by Becquerel in 1896, and the electron by 
J. J. Thomson tin 1897. Sensational, puzzling, up- 
setting, these events inspired every physicist to new 
activities of thought and equipped every laboratory 
with no less novel methods of research. A flood of 
further discovery followed, the flow of which continues 
unabated. Within the last few months notable items 
have been announced that well deserve our attention. 
It may not be inappropriate if I try for a few minutes 
to touch on one or two aspects of this subject, as it is 
seen through the eyes of an engineer. 

Thanks mainly to J. J. Thomson, Rutherford and 
Bohr, we now recognise the atom of any substance to 





’ Presidential Address delivered before the British 
Association at York, on Wednesday, ;August 31, 1932. 
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you find them somehow held apart against that attrac- 
tion, with a consequent storing of potential energy. 
They are prevented from coalescing, although the 
difference of potential between them is nearly a 
thousand million volts. Why they do not flash 
together is a mystery—one of the many mysteries which 
physicists have still to solve. 

Engineers are accustomed to the idea of storing energy 
in a condenser by charging the opposed plates to a 
potential of a few scores or hundreds or thousands of 
volts. That is done by transferring some of the crino- 
line electrons from one to the other plate ; it involves 
only a minute supplementary separation, which 
disappears when the condenser is discharged. In 
every atom we have a permanent separation of elec- 
tricities; the protons and electrons look at one 
another, so to speak, across an immensely greater 
dielectric gulf, which no laboratory operation ever 
causes them to bridge. That is why every atom is a 
magazine of energy, the quantity of which (mc*) is 
proportional to the atom’s mass. 

Any of the usual operations of the electrical engineer, 
such as charging and discharging a condenser or a storage 
battery, or driving a dynamo and conducting electricity 
from it to a distant station where it can actuate a 
motor or heat the filaments of lamps to incandescence, 
may be described as the setting up and the breaking 











down of a comparatively small extra difference of poten- 
tial between the opposed electricities in some of the 
atoms of the engineering plant. In every process of 
industrial electricity what happens is a temporary 
enlargement of the potential difference which always 
exists between electrons and protons, and then a 
return to what may be called Nature’s status quo. 
But those supplementary differences of potential which 
the engineer first superimposes and then allows to 
disappear are exceedingly small, even at their greatest, 
in comparison with the gigantic difference which the 
normal condition of the atom itself involves. 

A notable event of the year is the strong evidence 
which Dr. Chadwick, of the Cavendish Laboratory, 
has found for the existence of what is called the 
neutron—a type of particle in which an electron and 
a proton are associated in particularly close juxta- 
position. There is a like close association between 
electrons and protons in the nucleus of any heavy 
element, but it had not previously been discovered in a 
single isolated pair. Twelve years ago, Lord Ruther- 
ford conjectured the existence of such a particle and 
described the properties it should possess. Its excessive 
smallness and density, together with its lack of an 
external electric field, give it a unique power of pene- 
trating matter. It is too slim to be confined, under 
pressure in any vessel; it will simply slip through 
the walls. The normal hydrogen atom has the same 
two constituents, one proton and one electron, but in 
nothing like the same intimacy of association, for the 
hydrogen atom wears its electron as a bulky crinoline 
which confers on it an immensely greater volume. The 
neutron, on the other hand, may be said to have taken 
the crinoline off, folded it up and put it in its pocket. 
Not to be too fanciful, we may at least describe the 
partners as clasping one another so tightly that the 
electron has ceased to be a fender; none the less, as a 
unit of negative electricity it still serves to give electrical 
balance to the pair. Though so close together, the 
two constituents of the neutron remain separate and 
distinct, parted by nearly as many million volts as 
ina hydrogen atom. In this hitherto unknown particle, 
whose existance the experiments of Dr. Chadwick 
seem to have definitely proved, we have a new physical 
entity of extraordinary interest and a powerful tool 
for further research. 

Lord Rutherford was the first to discover and name 
the nucleus. It is the inner sanctuary of the atom, 
the repository of secrets many of which have yet to 
be disclosed, almost unapproachable, not only because 
of its smallness but because of the electric field in which 
it is encased. Recognising the nucleus to be a richly 
charged strong-room, Rutherford has spared no effort 
to break it open. He has submitted it to a furious 
bombardment, using as missiles the alpha particles 
which radioactive substances project. These particles, 
each consisting of four protons and two electrons 
compactly built together, have the necessary velocity 
and energy to penetrate to the atom’s heart. Ruther- 
ford had perforce to fire into the brown; he could not 
aim his gun, nor even tell when it would go off: the 
chances of a hit were no more than one in many millions. 
But hits were, in fact, obtained—hits so effective that 
they chipped off protons and caused the missile to be 
absorbed, thus realising the dream of the alchemist by 
making one element change into another. That was 
a dozen or more years ago; since then his attack 
has lost none of its severity. It has been taken up 
under his guidance by a school of workers and many 
further secrets of the nucleus have been revealed. 

Quite recently, two of his disciples, have gone one 
better, as disciples sometimes do, to the joy of their 
lords. Dr. Cockcroft and Dr. Walton have used 
missiles of their own making instead of those that come 
spontaneously and intermittently from substances such 
as radium or thorium. By beautiful devices they have 
applied their knowledge of electrical engineering and 
their mastery of electrical technique to project single 
protons into the nucleus of lithium, using a steady 
potential of several hundred thousand volts to give | 
the projectile sufficient penetrating power. An atom 
of lithium has (usually) seven protons and four electrons 
in its nucleus ; the other three electrons constitute the 
crinoline. Here again it was a case of firing into the 
brown: out of millions of shots a few reached their 
billet. When the projected proton forces an entry 
into the lithium nucleus it creates a domestic disturb- 
ance of the liveliest kind. For with the seven protons 
already in occupation it makes an eighth; the group 
then splits into two sets of four, each taking two of the 
electrons, and they fly violently apart with an energy 
drawn from the atomic magazine. The result is that 
two helium atoms are formed. This is a notable achieve- 
ment, the first artificial splitting of the atom by a labora- 
tory process in which there is no recourse to the violent 
projectiles which radioactive substances provide. It 
has been followed up by successfully applying the same 
method to break up the atoms of other elements. 

It is a satisfaction to learn that in all the encounters 
and emissions and absorptions that are studied among 
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atoms and photons and the parts of atoms, there is, | 
so far as we yet know, strict compliance with the 
accepted principles of conservation in respect of momen- | 
tum and energy and mass, though matter (in the ordi- | 
nary sense) is liable to transformation into energy and 
energy into matter. When radiation is emitted some | 
matter disappears, for the atom that emits it loses “| 
little of its mass; when radiation is absorbed a like | 
quantity of matter comes into being. 

But the engineer finds himself obliged to admit that 
no mechanical model of the atom can be expected to 
give an adequate picture of that strange new world. 
Our mechanical ideas are derived from the study of 
gross matter, which is made up of vast aggregates of 
atoms, and any model must share the limitations this 
implies. It is futile to explain the constitution of the 
atom in terms applicable to gross matter, just as it 
would be futile to study the psychology of an individual 
by observing only the movements of crowds. So we 
must expect to find within the atom and among ita | 
parts qualities and actions different in kind from | 
those we know, and paradoxes which without a wider | 
vision we cannot interpret. Such a paradox indeed | 
confronts us at the present time, when we try to 
harmonise the wave aspect and the particle aspect 
of the photon, of the electron, and indeed of matter 
itself. These things are still a mystery—a riddle which 
some day we may learn to read. Meanwhile, we do} 
well to remember that any attempts to portray the 
structure of the atom in the language of ordinary 
experience is to give undue significance to symbols 
and analogies that are more or less invalid. 

Let us now glance back to the early days of the 
Association, and trace a little of what it has done for 
the advancement of science, both pure and applied. 
The two inevitably march together. Between discovery 
and invention there is, in effect if not always in form, a 
close partnership with a constant interchange of advan- 
tage. No discovery, however abstract, is safe from 
being turned to practical account ; on the other hand, 
few, if any, applications fail to react in stimulating 
discovery and providing the experimentalist with more 
effective weapons cf attack. 

From the first the Association took cognisance of 
engineering as one of the subjects it was created to 
advance. One of its earliest acts, and a very wise one, 
was to invite reports on the state of science. These 
were called for in many different fields and were written 
by the best available experts. In the first batch of 
such reports were two that dealt with engineering, 
one on the Strength of Materials and the other on 
Hydraulics. As it happened they were of very unequal 
merit ; but they are alike in this, that they demonstrate 
how conspicuous was the lack of science on the part 
of early British engineers. 

The engineers of those days were big professional 
figures. They had covered the country with a network 
of roads and bridges and canals; they had drained 
the fens; they had built harbours and lighthouses. 
By multiplying factories, by extending the uses of 
coal and iron, they were laying the foundations of that 
commercial supremacy which, so long as it lasted, 
we took for granted as a sort of national right. They 
had taught the world how to light towns by gas, and 
were beginning to drive ships by steam. Above all, 
they had shown that a new era of locomotion was 
about to set in. A railway connecting Liverpool 
with Manchester had been opened. Its success was 
proved, and schemes were projected that would soon 
utilise labour on a large scale for a host of tunnels 
and cuttings and embankments, and so relieve the 
scourge of unemployment which—as we also know— 
follows the scourge of war. The engineering pioneers 
were sagacious men who put their faith in experience ; 
they knew little of theory and cared less. Instinct and 
personality carried them through difficulties of a kind 
that science might have helped them to solve or to 
avoid. They had the sense to profit by their own 
mistakes. 

It is significant that in 1832, when the British 
Association called for a report on the present state of 
our knowledge of Hydraulics as a branch of engineering, 
the terms of reference included this curious phrase: 
‘* Stating whether it appears from the writings of Dutch, 
Italian and other authors that any general principles 
are established in this subject." The report was 
written by George Rennie, a son of the greater Rennie 
who left us a monument of his genius in Waterloo 
Bridge. After giving a good summary of the work of 
foreign theorists the reporter remarks: “It only 
remains for us to notice the scanty contributions of | 
our own countrymen. While France and Germany 
were rapidly advancing upon the traces of Italy, | 
England remained an inactive spectator of their 
progress.” 

It is clear that there was much need for the scientific 
leaven which the new Association could, and did, 
provide. 

Another of the early concerns of the Association | 
waa with the performance of steam engines. At the, 





| bering that Oxford is the home of lost causes. 


date of our foundation more than fifty years had passed 


| since the inventions of Watt provided an engine fit to 


serve as a general means of producing power. Its 
earliest application, and still at that date its most 
common one, was in the pumping of mines. Engineers 
took a professional and even sporting interest in what | 
they called its ‘ duty,’’ meaning the amount of water | 
pumped through a given height for each bushel of | 
coal consumed. Nevertheless it is remarkable that | 
neither they nor the physicists of that period had any | 
notion that the process involved a conversion of heat | 
into mechanical work. It is difficult for us now to} 
imagine a world of physics and engineering where the | 
idea had not yet dawned that there was such a thing | 
as energy, capable of Protean transformations, but in | 
all of them conserving its total amount. Enlightenment | 
was soon to come, and our meeting-rooms furnished | 
the scene. In 1843, Joule brought before one of the 
sections his first determination of the mechanical | 
equivalent of heat. He spoke with the modesty 
natural—in those days—to a man of twenty-four. 
His paper was received in chilly silence. Two years 
later, after further experiments, he reappeared ; 
but again no notice was taken of the heresies of a youth- 
ful amateur. Nothing daunted, he prepared a fuller 
case for the Oxford meeting of 1847, perhaps remem- 
In 
@ narrative written many years later, Joule has told 
how the Chairman suggested that as the business of 


| the Section pressed he should not read the paper, 


but merely give a brief account of his experiments : 
“This (he says) I endeavoured to do, and discussion 
not being invited, the communication would have 
passed without comment if a young man had not risen 
in the Section and by his intelligent observations 
created a lively interest in the new theory. The young | 
man was William Thomson.” 

But Thomson, though deeply interested, was not 
at first convinced. Nearly four years more were to 
pass before he satisfied himself that the doctrines of 
Joule did not clash with the teachings of Carnot, of 
which he was then an enthusiastic proselyte. At 
length he became a convert; he saw, as we should 
now say, that the First Law of Thermodynamics was 
in fact consistent with the Second. Then indeed he 
accepted the principles of Joule in their entirety and 
was eager in their support. Quickly he proceeded to 
apply them to every part of the physical domain. 
Along with Clausius and Rankine, he formulated the 
principles which govern the whole art of producing 
power by the agency of heat. The steam turbine of | 
Parsons, the gas engines of Otto and Dugald Clerk, 
the oil engines of Daimler and Diesel, with all their 
social consequences, are among the practical results. 
On the same thermodynamic foundation was built 
the converse art of mechanically producing cold, which 
we employ in ever-increasing measure for the import 
and storage of our food. Joint experiments under- | 
taken by Joule and Thomson led to a further discovery 
which later enabled the process of refrigeration to be 
carried very near to the limit of coldness which Thomson | 
himself established as the absolute zero. In the hands 
of Linde and Claude, the “* Joule-Thomson effect,”’ as 
a means of producing extreme cold, has created new 
industries, through the liquefaction of air and the | 
separation of its constituents by methods of fractional | 
distillation. Nevertheless, cold though the Associa- | 
tion’s first reception of Joule was, we may claim that 
in effecting a conjunction between him and Thomson 
it made amends. Their meeting in 1847 ushered in a| 
new era both of scientific theory and of engineering | 
practice. 

] 


Of the Association’s many other services there is 
little time to speak. When the telegraph developed | 
in the middle of last century and spread itself across | 
the Atlantic, largely under the guidance of that same 
William Thomson (whom later we knew as Lord Kelvin), 
there were no accepted units in which electrical | 
quantities could be measured and specified. The | 


| to have had no use for inert gases. 


|elements, that first introduced us to isotopes. 


| transformations and historian of the rocks. 


which moved the Government of the day to take 
action. The Laboratory was constituted, and Sir 
Richard Glazebrook was appointed its first head. 
What it has become in his hands and the hands of 
his successor, Sir Joseph Petavel, does not need to be 
told. From small beginnings it has grown to be an 
influential factor in the world’s scientific progress, 
and a legitimate subject to national pride. 

It may safely be said that there is no department of 
scientific endeavour our meetings have not aided, no 
important step in the procession of discovery they 
have not chronicled. It was at our meeting of 1856 
that Bessemer first announced his process of making 


|a@ new material—what we now call mild steel—by 


blowing air through melted pig iron. Produced in 
that way, or by the later method of the regenerative 
furnace and the open hearth, it soon revolutionised 


| the construction of railways, bridges, boilers, ships, 


and machinery of all sorts, and it now supplies the 
architect with skeletons which he clothes with brick 
and stone and concrete. It was at the Oxford meeting 
of 1894 that Lodge demonstrated a primitive form of 
wireless telegraph based on the experiments of Hertz, 
a precursor of the devices that were brought into use 
alittle later through the practical skill and indefatigable 
enterprise of Marconi. At the same meeting there 
was an epoch-making announcement by the late Lord 
Rayleigh. His patient weighings of the residual gas 
which was found after depriving air of all its oxygen 
led him to the discovery of argon. That was a surprise 
of the first magnitude; it was the herald, one may 
say, of the new physics. Next year his colleague 
Ramsay presented other members of the family of 
inert gases. It is curious to recall the indifference 
and scepticism with which these really great discoveries 
were received. Some of the chemists of that day seem 
But the stones 
which the builders were at first disposed to refuse are 
become head stones of the corner. In the architecture 
of the elements they fill places that are distinctive 
and all-important; they mark the systematic 
sequences of the periodic law. In a metaphor appro- 
priate to atomic physics we may describe them as 
coy ladies with a particular symmetry in their crinoline 
of electrons, unresponsive to advances which other 
atoms are ready to make or to receive. Inert though 
they be, they have found industrial uses. Helium 
fills airships; argon fills incandescent lamps; and 


| neon, so modest a constituent of the atmosphere that 
| you might think it born to blush unseen, has lately 


taken to blushing deliberately and even ostentatiously 
in the shop-signs of every city street. In the field of 
pure science it was neon, outside the radio-active 
And 
helium bas a greater glory as the key to radioactive 
Disciples 
of evolution should be grateful to helium for delivering 
them from the cramping limits of geological time which 
an earlier physics had mistakenly imposed. 

My own recollection covers many surprises that are 
become commonplaces to-day: the dynamo, the 
electric motor, the transformer, the rectifier, the 


| storage battery, the incandescent lamp, the phono- 


graph, the telephone, the internal combustion engine, 
aircraft, the steam turbine, the special steels and 
alloys which metallurgists invent for every particular 
need, wireless telegraphy, the thermionic valve as 


| receiver, as amplifier, as generator of electric waves. 


To that last we owe the miracle of broadcasting. Who, 
a generation ago, would have imagined that a few 
yards of stretched wire outside the window and a magic 
box upon the sill should conjure from adjacent space 
the strains of Beethoven or Bach, the exhortations of 
many platforms, the pessimism natural to those who 
forecast the weather, and the optimism of orators 
who have newly dined ? 

Among the inventions which have revolutionised the 
habits of modern man some were developed by steps 
that were mainly empirical. Others, especially those 








| established. 


scientific world was as badly off then for a standard that are most recent, have had a very different history ; 
of electricity as the commercial world is now for @| science has been their incubator and their forcing- 
standard of value. The need of electrical standards | house. In the advance of any invention there is 
was urgently felt, by none more than Thomson himself. bound to be an element of trial and error, but when 
He stirred the Association to act. A strong committee | the scientific method is consistently applied the pro- 
was set up, and in time its work served as a basis of portion of error is smal] and progress is swift. We see this 
international agreement. There is no danger that any | exemplified in the development of mechanical flight, 
country will wish to “go off’ the standards thus/| where one difficulty after another has been vanquished 
To settle them was an incalculable boon | by aid of well-directed theory and well-related experi- 
to science no less than to technics. It paved the way ment. Or consider that immensely important modern 
for the revolution of the eighteen-eighties, when| art, the art of communication by telegraph and tele- 
electricity passed, almost suddenly, from being no| phone, by wire and wireless. There the efforts of 
more than the servant of the telegraph, to be master | scientific ‘engineers were dominant at every stage, and 
of a great domain. It was then that the fundamental | jt was through their guidance that the art quickly 
discoveries of Faraday, the centenary of which we | achieved its world-wide triumphs. It is true that in 
lately celebrated, came into the kingdom for which | the story of long-distance radio-telegraphy there was 
they had waited nearly fifty years. a striking episode where the courage of the practical 

Another notable achievement of the Association | inventor forestalled the discovery of a recondite 
was to promote the establishment of a National | scientific fact. It happens that the wireless waves 
Physical Laboratory. Informal talks at our meetings | from a radio-station, instead of shooting out straight 
in the ‘nineties led to the appointment of a committee | into space as such rays might be expected to do, become 
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THE HARDOM ¥ “ee and more does mechanical production take the 
place of human effort, not only in manufactures but 
ETER TESTING MACHINE. in all our tasks, even the primitive task of tilling the 
ound. So man finds this, that while he is enriched 
MESSRS. THOS. FIRTH AND JOHN BROWN, LIMITED, SHEFFIELD. vith a multitude of possessions and possibilities 
beyond his dreams, he is in great measure deprived 
of one inestimable blessing, the necessity of toil. We 
invent the machinery of mass-production, and for the 
sake of cheapening the unit we develop output on a 
gigantic scale. Almost automatically the machine 
delivers a stream of articles in the creation of which the 
workman has had little part. He has lost the joy of 
craftsmanship, the old satisfaction in something 
accomplished through the conscientious exercise of 
care and skill. In many cases unemployment is 
thrust upon him, an unemployment that is more 
saddening than any drudgery. And the world finds 
itself glutted with competitive commodities, produced 
in a quantity too great to be absorbed, though every 
nation strives to secure at least a home market by 
erecting tariff walls. 
Let me quote in this connection two passages from 
a single issue of The Times.* In different ways they 
illustrate the tyranny of the machine. One is this: 
“‘ The new Ford works built upon a corner of Essex . . . 
will soon be able to produce motor-cars at the rate of 
| two a minute.” The other comes from Moscow. It 
| also relates to the mass-production of motor-cars, and 
| indicates how Russia is reaching out towards a similar 
| perfection under the austere stimulus of the Five Years’ 
Plan: “The Commissar lays down dates for the 
delivery of specified quantities by each factory and 
invests 21 special directors with extraordinary powers 
|to increase production, threatening each director 
| with personal punishment if deliveries are belated.” 
We must admit that there is a sinister side even to 
the peaceful activities of those who in good faith and 
with the best intentions make it their business to 
| adapt the resources of Nature to the use and con- 
venience of man. Where shall we look for a remedy ? 
|I cannot tell. Some may envisage a distant Utopia 
in which there will be perfect adjustment of labour 
| and the fruits of labour, a fair spreading of employ- 
ment and of wages and of all the commodities that 
machines produce. Even so the question will remain : 
| How is man to spend the leisure he has won by handing 
| over nearly all his burden to an untiring mechanical 
slave ? Dare he hope for such spiritual betterment as 
| will qualify him to use it well? God grant he may 
| strive for that and attain it. It is only by seeking he 
| will find. I cannot think that man is destined to 
| atrophy and cease through cultivating what, after all, is 
lone of his most God-like faculties, the creative in- 


genuity of the engineers 


























THE FIRTH HARDOMETER. 


bent in the upper regions of the atmosphere, taking a| discovery and invention in which he used to take | Wuewn the Firth Hardometer, which is made by 
surprising and convenient curvature which enables 


unbounded delight. It is impossible not to ask: | Messrs. Thos. Firth and John Brown, Limited, Atlas 
them to travel round the surface of the globe. An) Whither does this tremendous procession tend ?| and Norfolk Works, Sheffield, was first introduced, it 
unlooked-for kindness on the part of Nature has pro- | What, after all, is its goal? What its probable influ- | was recognised by the makers that the features of 
vided what we now call the Heaviside layer, by which | ence upon the future of the human race ? | primary importance to the user, in addition to the 
she works this happy trick. The strange fact that| The pageant itself is a modern affair. A century ago | reliability of the results obtained, were the ease and 
the rays could somehow bend was recognised and | it had barely taken form and had acquired none of the | rapidity with which the instrument could be handled. 
applied by Marconi before anybody had a rational} momentum which rather awes us to-day. The| These features have been maintained and improved 
explanation to suggest. Speaking broadly, however, it | Industrial Revolution, as everybody knows, was of | in subsequent designs, the latest of which is illustrated 
was scientific nursing of the infant art, and scientific | British origin; for a time our island remained the| by the photograph reproduced on this page. The 
culture throughout its period of growth, that brought | factory of the world. But soon, as was inevitable, | Hardometer may be used for ball or diamond-indenter 
it to the splendid manhood which now blesses mankind. | the change of habit spread, and now every country, | hardness tests, the load being applied by means of 
I think we may regard the whole art of electrical] |even China, is become more or less mechanised. The | handwheel and screw through a specially calibrated 
communication as an unqualified blessing, which even | cornucopia of the engineer has been shaken over all| spring and trip mechanism arranged so that it is only 
the folly of nations cannot pervert. In that regard it | the earth, scattering everywhere an endowment of | possible to apply the exact load. The diameter of the 
differs conspicuously from some other inventions.) previously unpossessed and unimagined capacities and | impression is measured by a microscope fitted with 
Before it came into use the sections of civilised man! powers. Beyond question many of these gifts are | an eyepiece scale, and from this diameter the hardness 
were far more separate than they will ever be again. | benefits to man, making life fuller, wider, healthier, | number, which is the load in kilogrammes divided by 
There could be scant sympathy or understanding, little | richer in comforts and interests and in such happiness | the area of the impression in square millimetres, can 
chance of effective co-operation among communities |as material things can promote. But we are acutely | be obtained. 
scattered over the earth. A calamity might fall on| aware that the engineer’s gifts have been, and may | An important feature of the Hardometer has been 
one and be already old before others knew of it to| be, grievously abused. In some there is potential | the facility with which the scale of the measuring 
offer help. Now we have all the world made practically | tragedy as well as present burden. Man was ethically microscope can be accurately aligned over the impres- 
instant in its interchange of thought. Through this| unprepared for so great a bounty. In the slow evolu-| sion on the specimen, and the recent introduction 
physical linkage, which annihilates both space and/tion of morals he is still unfit for the tremendous | of a high-magnification micro-projection head, which 
time, there is opened a possibility of quick discussion, | responsibility it entails. The command of Nature | enables the impression and scale to be seen together on 
common resolution, simultaneous action. Can you| has been put into his hands before he knows how | 4 vertical ground-glass screen, has rendered it necessary 
imagine any practical gift of science more indispensable | to command himself. | for this alignment to be made with extreme precision. 
as a step towards establishing the sense of inter- | I need not dwell on consequent dangers which now | It was desirable, however, to effect this without 
national brotherhood which we now consciously lack | press themselves insistently on our attention. We | impairing the simplicity and rapid handling associated 
and wistfully desire ? | are learning that in the affairs of nations, as of in-| with the earlier designs. In these, the terminal 
In the present-day thinkers’ attitude towards what is | dividuals, there must, for the sake of amity, be some | points of the arc of swing of the microscope were deter- 
called mechanical progress we are conscious of a | sacrifice of freedom. Accepted predilections as to| mined by the contact of the ends of a segmental groove, 
changed spirit. Admiration is tempered by criticism ; | national sovereignty have to be abandoned if the | cut round the periphery of the lower end of the revolving 
complacency has given way to doubt ; doubt is passing | world is to keep the peace and allow civilisation to| pillar, with the projecting ends of two adjustable set 
into alarm. There is a sense of perplexity and frus-| survive. Geologists tell us that in the story of evolu- | screws in the base casting. With this arrangement, the 
tration, as in one who has gone a long way and finds | tion they can trace the records of extinct species which | length of the groove was, of course, limited by the 
he has taken the wrong turning. To go back is im- perished through the very amplitude and efficiency of | diameter of the pillar, and it will be obvious that 








possible ; how shall he proceed? Where will he! their personal apparatus for attack and defence. This | greater accuracy of alignment could be obtained by 
find himself if he follows this path or that? An old | carries a lesson for consideration at Geneva. But | increasing the radius of the arc over which the termina 
exponent of applied mechanics may be forgiven if he| there is another aspect of the mechanisation of life | contacts operate. This has been effected in the new 
expresses something of the disillusion with which, now | which is perhaps less familiar, on which I venture in 

standing aside, he watches the sweeping pageant of | conclusion a very few words. 





* The Times, June 25, 1932. 
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design by providing an extension arm securely locked 
to the pillar and moving over a sector plate of large 
diameter cast integral with the base of the instrument. 
The plate, as shown in the illustration, is formed with 
two fitted with adjustable hardened-steel screw 
stops. The impression is made with the extension 
arm in contact with one of these stops, and the head is 
then swung round until the arm makes contact with 
the other stop, in which position the microscope 
scale will be precisely aligned over the impression. 
With this arrangement, we understand, it is a simple 
and rapid operation to register the microscope scale 
over the indentation with the high degree of accuracy 
required when the projection head, not shown in the 
illustration, is being used. 

Another feature which may be noted is a new central 
locking device for the pillar. In this, a locking bolt 
passing down the axis of the pillar is fitted at the 
bottom with a conical-headed nut which is drawn, by 
comparatively light pressure on the handle at the top 
of the pillar, into firm frictional contact with a conical 
seating in the base, so that the pillar can be securely 
locked in this way in either of the two terminal positions. 
Additional new features are the three-point bearing for 
the base, the form of the star wheel for raising and 
lowering the load head, and the provision of a one- 
lock lever for securing the load head in any position 
on the pillar. These points, and those previously 
mentioned, will doubtless be fully appreciated by 
engineers and metallurgists making use of the instru- 
ment. 


RURAL ELECTRIFICATION AND THE 
GRID.* 
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The Rural Problem.—Some confusion exists as to 
what is and what is not a rural area. The author's 
definition of a rural area, when considering the question 
of rural electrical development, is the entire country 
with the exception of the towns of 10,000 or more 


inhabitants and their immediate vicinity. This, of 
course, with but a few exceptions, means the local 
government areas of rural district councils. Out of a 


total of 88,000 square miles in Great Britain, upwards 
of 81,000 square miles, or over 92 per cent., consists of 
rural districts in England and Wales or extra-burghal 
districts in Scotland; but the population of these 
districts is only 22 per cent. of the population of the 
whole country, and the density per square mile is} 
only 115 as compared with an average density of | 
4,900 inhabitants per square mile in the urban and | 
burghal districts of Great Britain. It may, however, 
be remarked that even this low rural density is much 
higher than that on the Continent in areas where 
electricity supply is a success. 

Undoubtedly, during the early years it will not | 
prove remunerative to supply from 30 per cent. to 
40 per cent. of the rural areas of Great Britain, owing | 
to the infertile nature of the soil, &c. The actual | 
position is as follows :—About 18 per cent. of the area 
in England and Wales consists of woods, forest, moun- 
tain, heathland, &c., and a further 40 per cent. consists 
of permanent grassland. Upwards of 28 per cent. 
consists of arable land, and the remaining 13 per cent. | 
represents land occupied by towns and villages, &c. 
Turning to Scotland, over 67 per cent. of the area 
consists of deer forests and heathland, and a further 
7-8 per cent. consists of permanent grassland. Nearly | 
17 per cent. consists of arable land, and the remaining 
8 per cent. represents the land occupied by towns and 
villages, &c. 

The population of the poorer areas is very slight. 
The best load will be obtained in those areas where there 
is a large percentage of arable land, though good | 
pasture dairy-farming cent-es may be made very | 
attractive. A good general rule, based on the expe- | 
rience of those responsible for large rural schemes, is | 
that if one-fourth of the area of the land is arable, an | 
electricity supply can be provided safely, which will 
prove profitable to the supply undertaking. In con- | 
nection with the villages, those of under 50 buildings 
are generally dependent upon the local farms and 
are not so very attractive from the supply point of 
view, as the occupiers are not usually very well paid. 
In conjunction with the surrounc ing farms, however, 
they are worth considering, and also when they happen | 
to be on the route to other larger villages the cost of | 
a supply is proportionately small. An estimate of 
the possible revenue from cottages can be obtained 
from figures which are now available as a result of the | 
work of several independent investigators, who have | 
found that the average labourer can afford to spend | 
ls. 6d. per week, i.¢., 31. 184. per annum, upon electricity. 
Such a figure will act, of course, allow for much more 





Continental 


| vening rural areas were neglected. 
’ with the availability of a cheap bulk supply | 
rural areas, it | 


|a@ rural area is as follows. 


included. In rural districts it is safe to estimate on 
a consumption of about 40 units per annum for lighting 
only, and such apparatus as might be used at lighting 
rates. 

The Present Position of Rural Electrification—About 
50 per cent. of the electricity supply undertakers to-day 
are authorised to give supplies of electricity for all 
purposes in rural areas. A census of the position 
was taken by the Electricity Commissioners in 1930, 
which disclosed that over 82 per cent. of the rural 
population reside in areas for which distribution powers 
have been granted. 

The Electricity Commissioners in their report give a 
detailed analysis of the returns of 223 out of the 320 
authorised undertakers concerned with supplying rural 
areas. The areas of these undertakers include over 
53 per cent. of the total area and upwards of 62 per 
cent. of the population of the whole area, hence they 
can be accepted as a general indication of the position 
and the class of development that is taking place. Two 
of the most outstanding features of these returns are : 
(1) the large proportion of domestic consumers, repre- 
senting as they do more than 90 per cent. of the total 
consumers; and (2) that over 80 per cent. of the 
total sales were to factories, works, &c. No doubt, 
many of the domestic consumers were on the out- 
skirts of the more populous centres, and this would 
partly account for their high percentage, while the 
consumption from factories, &c., seems to indicate that 
line extensions were primarily carried out to obtain 
this load and that any domestic or farm load obtained 
was purely a secondary consideration. This tendency 
to look upon the farm as of less importance than 
even domestic supply has much to do with the present 
backward state of rural development. 

Unfortunately, many undertakers adopt a policy of 
entirely neglecting the farmer, often on the plea that 
their experience of laying down an isolated line into 
a rural area has resulted in the expenditure of a large 
amount of capital on which little or no return is 
obtained. They cannot or will not see that if the 
greatest possible rural development is to be obtained, 
an area must be considered as a whole and due regard 
paid to the individual loads to be obtained from farms 
and villages, &c., within the area. This can only be 
done by proceeding on the basis of carefully planned 
schemes of transmission and distribution that will 
provide for a supply to practically every building in 
the area. 

The Central Electricity Board and the Rural Problem. 

As an outcome of the Electricity (Supply) Act of 
1926, one of the greatest difficulties in rural electricity 
supply will be removed, i.e., the provision of the costly 
generating stations hitherto required. The problem is 
therefore simplified to one merely of distribution, and 
conditions are tending to become more like those of 
and American undertakings, where a 
great deal of rural development has already been 
carried out, owing to the fact that transmission lines 


centres. 
Until comparatively recently, the usual method of | 


| developing an area outside a borough or urban boundary | 


was merely to add the suburban and semi-rural areas 
to the urban area, with the result that the large inter- 
Until the coming of 
the “ grid, 
at the less populated centres in the 


seemed as though these intervening areas were to be | 


neglected for all time. 
Essentials of Success for Rural Schemes.—As the 
technical and commercial development of a rural 


area requires quite different experience from that of | 


urban work, it is of importance that any rural area | 
should be of a minimum size, to stand the necessary 
overhead charges. To a certain extent, some of these | 
charges have to be apportioned to the town work in 
an urban scheme, to which a small rural area is added. 


This means that any rural area must be of a minimum | 


size if it is to stand on its own feet. For the purpose 


of this paper, small dependent areas will be omitted, | 


and consideration will rather be given to a rural area 
which can be made entirely self-supporting without the 


adventitious financial assistance of an urban under- | 


taking. From the author’s experience, the most 
desirable way of tackling the problem of electrifying 
First decide how large an 
area is necessary to ensure the success of such a scheme. | 
Such an area should have a population of at least | 
120,000, to justify its development as a separate 
undertaking. This question of the minimum size of | 
area is very important, for the area can only be success- 
fully developed if a thoroughly competent technical | 
and commercial staff is employed, the cost of which must | 
be spread over as wide an area as possible. Further, 
| electrifying a small area apart from a general scheme, 
| not only entails waste of capital, but also makes the 


district to district, i.c., each area from the beginning 
forming a part of one large scheme. This will cut 
down the capital expenditure per head per person 
served to a minimum. 

Mid-Lincolnshire Scheme.—As a practical example, 
it may be helpful to consider an actual scheme prepared 
upon the above basis. For this purpose, it is proposed 
to take the Mid-Lincolnshire scheme. The first Order 
applied for was for the whole of the County of Lincoln, 
with the exception of those parts for which Orders had 
already been granted. The total area of Lincolnshire 
is about 2,761 sq. miles, with a population of approxi- 
mately 602,000. About three-fifths of the population 
reside in municipal boroughs and rural districts, where 
there were authorised Electricity Supply Undertakers. 
The area applied for, therefore, consisted of 1,932 
sq. miles with a population of approximately 219,000. 
In this area, there were 12 urban districts and 14 
rural districts. Owing to competition for certain 

of the area (which in the main were the more 
prosperous) the area that was eventually granted by 
the Electricity Commissioners was reduced to 1,250 
sq. miles, with an approximate population of about 
138,000. When the scheme was first considered, there 
was no hope of a supply from the Central Electricity 
Board for some years to come. It was proposed, 
therefore, to obtain a supply from the ironworks at 
Scunthorpe for the Northern portion, a supply from 
Grimsby for the Eastern portion, a supply from Lincoln 
for the Central portion, and a supply from Peter- 
borough for the Southern portion. 

The area lost from the original application was about 
603 sq. miles, containing a population of about 68,000. 
In view of this, it was decided to apply for another 
order for an area situated in parts of the Administrative 
Counties of Leicester, Rutland, Northampton, and 
the Soke of Peterborough. The geographical position 
of this area was such that it could be economically 
operated in conjunction with the Lincolnshire Scheme. 
There was a boundary line of 36 miles common to both 
areas and it also brought within the Lincolnshire 
Scheme an area nearly equivalent in size to that lost 
in the north of the County. Owing to the general 
novelty of the scheme, and to delays occasioned by 
the opposition to the Lincolnshire Order and the 
necessity for applying for an additional area, several 
years of valuable time were lost, so much so, in fact, 
that when the actual details for both areas were finally 
prepared, it was found that supplies from the Central 
Electricity Board would be available in the greater 
part of the area by the time the distribution lines 
could be erected. This scheme comes within the 
Mid-East England Scheme of the Central Electricity 
Board, and supplies will be taken from the Board at 
the following points:—Lincoln, Sleaford, Boston, 
Grantham, Bourne, Peterborough, Stamford, Oakham, 
| and Melton Mowbray. 
| Originally the scheme was based upon the main 
| distribution pressure of 6,600 volts, as this was then 





| pass through the rural areas to connect the larger | the permissible limit of air-break switches. However, 


the Electricity Commissioners were eventually satisfied 
that this type of switch was quite satisfactory at 
11,000 volts ; hence advantage was taken of this higher 
| voltage and the plans were modified accordingly. 
In such a scheme as this, no matter where it is being 
carried out, there are certain fundamental considera- 
tions which generally apply, and it was on these that 
the Lincolnshire statistics were prepared. The econo- 
mic radius of an 11,000 volt line is 10 miles; hence 
leach “ electrical’ district should cover an area with 
| a radius of 10 miles from the central distributing point. 
| Having determined the economic area for the 11,000- 
volt transmission lines, it then becomes necessary to 
| consider the economic layout of the 400-volt distribu- 
| tion lines. The extent of the preliminary develop- 
| ment from the 11,000/400-volt transformer station will 
| be an area with a radius of 600 yards; hence the 10- 
mile area should be so divided up on this basis as to 
obtain the information necessary to determine whether 
| such an area can be successfully developed. 

Estimating Costs of Rural Scheme.—To obtain a 
preliminary estimate of the construction and operating 
cost and the revenue to be anticipated from such an 
area, reference should be made to the census returns 
and the 25-in. Ordnance Survey maps on which the 10- 
mile circles have been drawn. Great Britain, by the way, 
| is much better off than the Continent in respect of official 
|maps. From the official census returns can be found 
the density of population, the number of inhabitants 
| per dwelling, and the character of the employment of 
those residing in the villages. In the main, the popu- 

lation of the villages will consist of agricultural workers, 
| and it is for this reason that the villages are first consi- 
| dered, as they are the basis on which the actual farm 
|load is made up. As a result of this investigation it 
will be mn +4 to determine which is the best circle 
in which development should be commenced. The 





than lighting, though a few small appliances might be | electrification of the districts surrounding this area | proposed development within the circle is the next point 
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|far more expensive, even if not impossible. When | 
the area has been chosen it should be laid out so that 
‘the development will proceed systematically from 








to consider. This should be done by using the 25-in. 
Survey maps and drawing a circle with a radius of 
600 yards around each village. This will give the 
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economic limit of the distribution lines from a trans- 
former point at the centre of the circle. The houses 
in the parish outside this circle should be counted and 
due allowance made for them in the census returns. 
The actual population and the number of dwellings 
within the latter circle will then be known and from this 
the possibility of successfully supplying electricity to 
each village can be determined. Fig. 1 gives a general 
idea of such a distribution scheme within one of the 
ten-mile circles, though the ultimate ring main 
development is not indicated. 

During the first two years, experience has shown that 
it is safe to estimate a consumption of about 19 units 
per head of population to whom a supply is available, 
rising to 40 units during the two following years and 
70 units at the end of the sixth year. Taking the cost 
of current from the Central Electricity Board at a 
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figure of about 3/. 10s. per kilowatt plus 0-3d. per unit 
(kw.-hour)—at which it is hoped that supplies will 
eventually be available—the estimate of the cost of 
current can be taken at (a) one penny during the 
first two years, t.e., a load factor of about 12-2 per cent. 
(6) 0-65d. during the third and fourth years (a load 
factor of 22-8 per cent.) ; and (c) 0-625d. during the 
fifth and sixth years, when the load factor of the 
undertaking, providing a really effective publicity 
campaign has been carried out, will be in the neighbour- 
hood of about 24-5 per cent. The actual cost of the 
current purchased is thus obtained, allowance being 
made for losses in the lines and transformers of 25 per 
cent. 

To obtain an approximate estimate of the receipts of 
the undertaking an average price of 4d. per unit should 
be allowed during the first two years, 3}d. per unit 
during the third and fourth years, and 3d. per unit during 
the fifth and sixth years. For administrative manage- 


| The actual construction costs, the mileage of which 


can be calculated from the Ordnance maps, may be 
based on the following figures, which in all cases 
should not exceed 4401. per mile of 0-05 sq. in. 11,000- 
volt line, 6501. per mile for 0-05 sq. in. 400-volt lines. 
Transformer stations may be allowed for at the rate 
of about 330/. each for brick-built stations and 1001. 
for pole transformers ; in addition to which, provision 
must be made for section switches, crossings, services, 
&c., which will require about 10 to 12 per cent. of the 
total of the preceding items. Remunerative working 
requires an annual revenue of about 20 per cent. of the 
total capital expenditure. From the above it will be 
seen that the chief item of expenditure consists of the 
cost of the overhead lines. 

The first sections of 33,000 and 11,000-volt lines for 
the Lincolnshire Scheme have just been erected at 











pole, it was, therefore, decided that the additional 
cost of a continuous earth wire, with the stronger poles 
which would have been necessary, was not warranted. 
But instead, a protection of greater value than a con- 
tinuous earth wire was adopted. Projecting some 
12 inches above the top of each pole is a wrought-iron 
spike pointed sharply like a centre punch and gal- 
vanised. This is connected to the earth plate by means 
of an earth wire which also serves to earth the cross- 
arms. The principle of this form of protection is 
exactly the same as that of the so-called lightning con- 
ductor on a factory chimney, and is intended to prevent, 
by brush discharge, the building up of high potentials 
between the earth and clouds in the neighbourhood of 
the line. This principle was first employed by Mr. B. C. 





Maguire some years ago in Northern China, and, if one 
can judge by negative results, it proved satisfactory. 
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mal Fig, 3. 
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|a cost of 5001. and 3801. per mile respectively, which | 
lis considerably below the original estimates. It must 
|be borne in mind that the former line is of the 
suspended insulator type very strongly built, as it 
is not intended to duplicate it; it also has to withstand 
salt-spray storms direct off the North Sea. Mr. E. C. 
Maguire, the engineer to the Mid-Lincolnshire Elec- 
tric Supply Company, Limited, and the contractors, 
Messrs. W. T. Henleys, must be congratulated upon 
| these economical figures. 

| Rutter pole construction (see Figs. 2 and 3) is adopted 
for the 10-mile 33-kv. line from Boston to Midville. 
The normal span on this line is 520 ft. The conductors 
are cadmium-copper 3/0-161-0-05 sq. in. copper equiva- 
lent. The line presents two new and interesting con- 
structional features. Firstly, tension clamps for a 
three-strand conductor of this hard material presented 
some difficulty. The ordinary bolted clamp was 
considered unsuitable on account of its weight, being 
likely to cause vibration-fatigue and breakage of the 
conductor where it leaves the clamp, and the lighter 
cone-type clamp was scarcely practicable with a three- 
strand conductor. Therefore a new method of making 
off was devised, and on test gave such consistently 
satisfactory results that it was adopted. The make-off 
consisted in passing the three wires, untwisted and 
placed side by side over a thimble and then, after twist- 
ing the ends into the interstices in the main cable, 
affixing three single clamps at 4-in. intervals. At 8 in. 
from the first clamp the wire is cut and the end bound 
|in with 14 S.W.G. soft copper wire. The second and 
third wires are carried a further 8 and 16 in. respectively 
and then similarly bound. Owing to the lightness of 
this method, a gradual damping effect is obtained. 
Fig. 2 shows the top of a 32-kv. straight-line Mid-Lincoln- 
shire Rutter-type pole and Fig. 3 a side view of the pole 
at a road crossing. 














ment and repairs during the first six years (which 
period will be partly. constructional) an allowance should 


The second point of interest is the protection pro- 
vided against atmospheric disturbances. The ground | 














Figs. 4 and 5 show the straight line 11-kv. Henley 
type pole construction, on the 124 mile 11-kv. line from 
Midville to Skegness. Fig. 5 showing the arrange ment 
at a road crossing. The design m the crossarm is 
primarily intended to give greater clearance between 
ironwork and the line to avoid birdscausing a breakdown. 
The line is 7/0-136 hard drawn copper, 0-1 sq. in. in 
area, and the normal span is 360 ft. Where the wire is 
0-075 sq. in. in area, the spans are 330 ft. Individual 
earth plates are adopted and since it was not practicable 
to fit the lightning spike to straight line poles with this 
construction they were only fitted at angle positions 
and at crossings where H -pole construction was adopted. 
It was intended to employ modern mechanically 
operated pole-hole diggers throughout. However, drain- 
age channels greatly interfered with the use of these 
appliances. 

Consumption of Electricity on Farms.—It might be 
well at this juncture to consider the future of the farm 
proposition. A farm is a definite area of land from 
which the farmer must produce as much as possible. 
Taxes, rates, rents, transport and materials are very 
high in this country, compared with others, and are not 
likely to be reduced much for years to come, hence 
the salvation of the British farmer does not lie in the 
prairie type of farming, where under modern con- 
ditions, with modern machinery, two men can sow, 
grow and combine-thresh the wheat on as much as 
1,000 acres, and take a holiday each winter. Rather, 
the English farmer must farm intensively and produce 
as much as he can from his area of land. 

This will mean the employment of different machinery 
and different methods from the prairie farmer it will 
also mean the employment of more men at much higher 
wages than at present, and so attract the town worker 
out to the healthier life on the land. Now the 
farmer, as it will be his business to farm and not 
become an amateur engineer, will have to rely upon 
electrically operated machinery. Admittedly there are 


be made of from 5 to 8 per cent. of the total capital |over the whole route is low-lying and damp and_/ difficulties, not the least of which is that so many 


expenditure. 





|eminently suitable for individual earth plates at each! people in England fuse their intellects to create 
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educational monthly journal, direct mail publicity 
and liberal use of posters showing the various applica- | 
tions of electricity, exhibitions, demonstrations and 
travelling exhibition vans equipped with cinemas 
and lantern lectures. It is also essential that arrange- 
ments be made for practical demonstration of the use 
of electricity at a group of farms of various sizes. | 
Such farms must be reasonably and properly equipped 
with electrically operated machinery, together with | 
an electric plough. Ploughing should also be demon- 
strated in various parts of the area. The importance 
of carrying out such educational activity systematically 
cannot be over emphasised. It should be carried out 
from district to district, the development proceeding 
from one centre of supply to the next. To educate 
the rural dweller in the uses and advantages of electricity 
is not enough, and if such educational work is to have 
its maximum effect, facilities should be available for 
the rendering of hire, hire-purchase and deferred | 
payment schemes, not only for wiring but also for | 
motors, cookers and all other current consuming devices. 
Supply authorities are also in a fortunate position when | 
providing equipment, &c., for they can see that the 
consumer obtains only the most appropriate and | 
suitable type of equipment for the work required. | 
This aspect is of extreme importance, owing to 
fact that little suitable equipment is to-day available | 
for farm work ; so true is this, in fact, that the author 
has found it necessary to prepare specifications of 
entirely new types of machines in connection with | 
schemes in which he is interested. These specifica- 
tions have been prepared not only for a thermal | 
storage cooker and thermal storage water heated | 
but also for a general utility farm machine which | 
| will accomplish most of the barn operations and at | 
the same time provide the supply undertaking with 
a good load factor, as it can only be employed for | 
one purpose at one time. Similarly the cooker and 
water heater will be of the low-consumption long-hour 
type, as opposed to the present English practice of 
installing cookers and water heaters of from 2 kv. to| 
8 kw. demand. 

Tariffs.—To obtain a general use of electricity in 
rural areas it is essential] to offer a suitable two-part | 
tariff, and for such a tariff to be really successful | 
a low charge per unit is essential. The guarantee of 
a minimum contribution from agriculturists should, 
except in very isolated districts, be dispensed with, 
as such a practice has done much to retard the growth 
of rural development schemes. It is also fundamentally 
wrong as it penalises the small user at the expense of 
the larger one. The function of a power supply 
undertaking should be that of a public utility, and, 
therefore, it should treat a community as a whole and 
not as isolated individuals, who are, or are not, in 
a position to give the required guarantees. Of all 
the multitudinous types of tariffs now in use, in the | 
author’s opinion the most satisfactory for rural work | 
is, in the case of houses and cottages, a basic charge | 
based on the floor area of the premises, say one penny 
or less per square foot, with a low running charge not 
exceeding one penny per unit—as a simple mnemonic 
this may be expressed as “a penny a foot and a penny 
a unit.” In the case of farms, a running charge of 
one penny per unit plus a basic charge based on the 
acreage of arable land, say not over half-a-crown 
per acre, will be found in the majority of cases to 
give a fairly reliable cover for the average maximum 
demand. 

The success of the Central Electricity Board scheme 
depends upon the universal use of electricity. Farming 
is the one big field which has been more or less 
neglected by electrical engineers. It is a ficld, 
however, in which there are enormous possibilities of 
electrical development. In the whole country there 
are 418,000 farms, but only on 4,000 of these is 
electricity being used. Still, some six years ago there 
were only about 600 farm users of electricity, so that the 
increase is really very rapid. The extent of the load 
when the remaining 414,000 farms use electricity will 
be tremendous, for if electricity were used on all of 
these, even on the basis of less than the present use 
of power, the agricultural consumption would be greater | 
than that of all other industries in this country put 


together. 


difficulties. There are four classes that must be brought 
into closer co-operation—the farmer, the implement 
maker, the electrical engineer, and the electricity 
supply undertaking. The author has already compiled 
a list of nearly 300 uses of electricity that he has actually 
seen on farms; there are 67 on his own farm, so that when 
one hears of an electrified farm with a solitary motor, 
one begins to wonder what is the definition of the word 
“ electrified.”” Evidently more imagination will have to 
be intelligently applied. Of course a start has to be made 
slowly, but let us consider the possibilities. Cast all 
preconceived ideas aside, for after all to-day farming is 
carried on after the fashion of a weaver with a hand 
loom, i.¢., with antiquated methods and machinery. 

What is wanted is to put an efficiency engineer on to 
the job. At present farming in this country is to a 
great extent either a peasant industry or a rich man’s 
hobby; it is certainly not a business in the best sense of 
the word. All the 300 uses of electricity mentioned are 
not applicable to every farm, but those that are must 
be sifted out. In a number of parts of England, farm 
consumptions already reach 10 to 20 units (kw.-h.) per 
acre, which is quite attractive from the point of view of | 
the electricity supply undertaking. But this figure 
should be considerably exceeded to the mutual advan- 
tage of both parties concerned. 

Now proceeding with the consideration of a farm as | 
a factory, consider in a big way the possibilities. A hay | 
drying and disintegrating plant with electric motors | 
aggregating 150 h.p., will shortly be erected in England. | 
This will need the crop of 600 acres of land. In the 
near future it is anticipated that 1,000 of such plants will 
come into existence. The harvesting of the crop will 
be continuous throughout the growing season—making 
for regular work along factory-like lines. On Conti- 
nental farms it is customary to incorporate factories 
that deal with the farm products and feed the spent 
waste to the cattle, e.g., alcohol manufacture, the brew- 
ing of beer, the manufacture of starch from potatoes 
and sugar from beetroots. We already have the beet- 
sugar factory in our midst. The one-man flour mill is 
available. The vegetable, fruit and chicken canning 
industry is making a start, and has a tremendous | 
future before it. All these farm industries absorb a | 
considerable amount of power. The 150-h.p. electric 
plough is already in operation, and a 250-h.p. equip- 
ment is under construction (there are about 200 electric 

loughs in Europe). The 80-h.p. combined harvester 
aas already appeared in England. Artificial rain 
watering of fields with 30-h.p. turbo-pumps is already 
being carried out. Electric soil heating is a growing | 
practice. Cows are already milked on moving plat- | 
forms along the lines of those used in factories for the 
erection of motor car chassis and similar mass pro- 
duction work. Then there is the enormous field of 
refrigeration and thermal storage. These various appli- 
cations are already in use in different parts of the world ; 
they are not mere figments of the imagination. The 
farmers in every country, even in this industrialised 
country, already use more power than all the factories 
put together. Why should it not be electric power ? 
—and they can use a great deal more, when the elec- 
trical engineer comes to their assistance. The electric 
power consumption possibilities of the farmer are 
enormous and well worth careful consideration and 
investigation. It will make rural electrification a most 
attractive proposition to the electricity supply under- 
taking. 

The Successful Operation of a Rural Undertaking.— 
Tt has been shown already that there exists an 
enormous field for electricity in the rural areas. It is 
not suggested, however, that this load can be obtained 
in the same way, and by the same methods, as those 
that have been adopted to build up an urban load. 
In fact the rural problem is an entirely different one, 
and must be approached from an altogether different 
angle. The arguments used to convince the factory 
manager will probably bear little or no fruit when 
applied to the farmer, and the difficulties to be over- | 
come are not by any means as simple as they may 
sometimes appear. Electrifying a farm is not such an 
easy matter as belting an industria] motor to an existing | 
farm machine. Fortunately some British electrical | 
manufacturers are now forming special departments | 
to cater for farm requirements. This step, which was | 
long overdue, is a very welcome oue, and will do much 
to help the undertakers in providing their farm 
consumers with adequate equipment. Before the} Moror-Ventcte ReoisTRation inv Great Brirain.— 
farmer will purchase such equipment, however, the | ee sumnbes of 2 hes SS ace cone ae 
Supply Authorities must make a determined effort to | : . B ? my Thee 
Sthtnven him concerning the advantages of electricity, ee ae Ceaiy Peels | SSTED SONS Coes any See 


: - power increased from 12,897 io June, 1931, to 13,603 
and at the same time have available a supply of elec- | in June, 1932, motor cycles declined from 5,346 to 4,937, 
tricity at a reasonable price. This will involve two 


and goods vehicles, from 4,400 to 3,697. 
important aspects of the Undertaking policy, viz., | 
(1) propaganda activities and (2) tariffs. | SPANISH Rape ere oFr TS | 
Propaganda.—With regard to propaganda this| &Noenves.—A confidential report on the market for| 
should be carried out systematically and consistently | imteraal-combustion engines | ya and = pom 4 
and should take the form of newspaper advertising | Islands has been prepared and issued recently by the 
5 path oes : *| Department of Overseas Trade, 35, Old Queen-street, 
distributing suitable literature through the various London, 8.W.1. Interested United Kingdom firms 
associations to be found in the countryside, particularly | desiring to a copy of the report should apply 
women's institutes, the systematic circulation of an to the Department, quoting reference No. G.X. 11,712. 
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CATALOGUES. 


Trolley *Buses.—Messrs. The Sunbeam Motor Car 
Company, Limited, Wolverhampton, have sent us a 
catalogue of electric trolley "buses. 

Motor Starters.—Leaf catalogues of double-pole push- 
button starters for electric motors, are to hand from 
Messrs. Igranic Electric Company, Limited, Bedford. 


Lubrication.—Messrs. British Isothermos Company, 
Limited, Thames House, London, 8.W.1, have sent us 
a copy of a quarterly technical bulletin dealing with 
lubrication and describing the Isothermos axle box. 

Circulators.—A descriptive circular of the Westwood- 


Brittain patent water circulator for Lancashire and 
Cornish boilers is to hand from Messrs. British Boiler 


| Circulators, Limited, Broadway Court, 8, Broadway, 


London, 8.W.1. 

Road Rollers.—A catalogue of road rollers driven by 
oil engines has been issued by Messrs. Aveling and Porter, 
Limited, Rochester. They are of the usual three-wheel 
type and the firm produces nine sizes ranging from 5 tons 
to 16 tons weight. 

Water Meters—We have received from Messrs. 
Glenfield and Kennedy, Limited, Kilmarnock, a descrip- 
tive catalogue of their domestic rotary water meters for 
small consumers. It has a straight-line index and is 


| suitable for fixing to a wall or post. 


Welding.—We have received the first number of a 
quarterly journal, entitled Sif-Tips, issued by Messrs. 
Suffolk Iron Foundry (1920), Limited, Stowmarket, and 
containing practical information on welding, especially 
the autogenous welding of cast iron. 

Carrying Belts—A catalogue of carrying belts as 
used in conveyors and elevators, is to hand from Messrs. 
Fleming, Birkby and Goodall, Limited, Halifax, who 
manufacture all kinds of belts for such purposes and in 
all the sizes and strengths required. 

Electric Protective Device—We have received from 
Messrs. Brown, Boveri and Company, Limited, Baden, 
Switzerland, a circular explaining their extinction coil 
for protection against earthing faults, and describing 


| the theory and method of application. 


Watches.—Messrs. Findlay and Company, 
Chambers, Hammersmith, London, W.6, 
have issued a list of stop watches, chronographs, stop 
clocks, &c., of Swiss make, in a useful range of patterns 
for laboratory and industrial purposes. 

Switchgear.—Messrs. Crompton Parkinson, Limited 
Guiseley, Leeds, have issued a new catalogue of switch- 
gear designed for the control of industrial power circuits, 
large motors, &c., for currents up to 600 amperes at 
650 volts or 300 amperes at 3,300 volts. 

Shearing Machines.—We have received a catalogue 
illustrating a metal shearing machine, having additional 
jaws for punching, notching and angle trimming, from 
Messrs. Henry Pels and Company, Limited, 40, Osnaburg- 
street, London, N.W.1. Both portable and stationary 
forms are shown. 

Pressure Gauges.—A catalogue of pressure gauges 
and fittings is to hand from Messrs. Payne and Griffiths, 
Limited, Ladywood-road, Birmingham. The range of 
instruments covers all usual requirements for pressure, 
vacuum, hydraulic, railway vacuum, altitude, ammonia, 
tyres, traction, &c. Dimensions and prices are stated. 

Conveying Plant.—Messrs. Robert Boby, Limited, 
Bury-St.-Edmunds, have issued a series of thirty 
illustrations of machines and apparatus constructed by 
them for lifting and conveying coal, coke, ashes, clinker, 
limestone, cement, grain, and also packages of material. 
The firm also undertakes the construction of steel frame- 
work for buildings. 

Coolers.—A catalogue of machines for cooling water, 
oil, &c., used in the circulating cooling systems of 
engines, condensers, air compressors, heat-treatment oil, 
&c., and for cooling and cleaning, ventilating air, is to 
hand from Messrs. Heenan and Froude, Limited, 
Worcester. These machines are also applicable to the 
moistening or drying of air. 

Machine Tools.—Two new catalogues are to hand from 
Messrs. The Butler Machine Tool Company, Limited, 
Halifax, dealing with crank-driven shaping machines 
and spur-gear driven planing machines. In both cases, 
several types are shown and a good range of sizes listed. 
The details of the principal parts are illustrated and 
described. All are designed for accurate high speed 
work. 

Electrical Wiring and Apparatus.—New catalogues 
dealing in exploders for firing shots in coal mines, 
insulated wire for stoves and ranges, T.H. connection 
wire and condensers are to hand from Messrs. British 
Insulated Cables, Limited, Prescott, Lancs. The con- 
denser catalogue deals with the improvement of power- 
factor and contains some useful information on that 
subject. 

Shipbuilding—An extremely interesting series of 
illustrations of ships has been issued by Messrs. Barclay, 
Curle and Company, Limited, Whiteinch, Glasgow. 
It extends to over 100 pages and shows about thirty 
examples of the ships built by the firm since 1830 to 
the present year, including sailing vessels, steamships 
and oil-engined ships. The Cromdale, built in 1891, 
is a fine example of a sailing ship, and there are excellent 
views of several modern liners, as well as a considerable 
number of cargo ships. A few more particulars of the 
vessels, such as capacity, speed, special service, <c., 
would perhaps enhance the interest of a future edition. 
This firm, which builds both ships and engines, dates 
from 1818, and extensions of its yards are now under 
construction 
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THE WORKS OF MESSRS. C. A. 
PARSONS AND COMPANY, LIMITED. 
(Continued from page 214.) 

A pian of the Walker Gate Works of Messrs. 
C. A. Parsons and Company, Limited, is given in 
Fig. 32, on this page, from which it will be seen that 
these works comprise, in addition to the foundry, 
previously 
arranged in six bays, three of which are 241 ft. long 
by 35 ft. 9 in. wide, while two of the same length 
are 23 ft. 3 in. wide and one measures 196 ft. by 
23 ft. 3in. The three main bays are 27 ft. in height 
to the eaves and are equipped with 10-ton overhead | 
travelling cranes, so that the largest work can be 
handled in them without difficulty. Standard-gauge 
lines run across the top of the shop, and by means 
of these, the raw material is brought directly into | 


each bay and the dispatch of the finished work is | 10 ft. 1 in. apart, a 10-ft. plate can be passed right 


facilitated. Two interior views of the welding shops | 
are reproduced in Figs. 33 and 34, on Plate XII. 

















elongation of 20 per cent. on 2 in., a fatigue limit of 


referred to, extensive welding shops | 


}and straight work is cut on guillotine shears, one 


| east- -iron, mounted on steel beams extending the 











15 tons, with an impact value of 45 ft.-lb. to 55 ft.-Ib. 
Steel sheets and plates varying from 16 8.W.G. 
to 2-in. thickness, are stored in the racks indi- 
cated in the plan, Fig. 32, and are brought in at 
the western end of the bay on the northern side, 
which is used for the preparatory work. The plates 
are placed on trestles near the door, and after being 
marked off on these trestles are cut to shape either by 
the oxy-acetylene blowpipe or by shears. A Hancock 
pantograph machine is provided for automatically 
cutting sheets and plates to a template or drawing, 


of which, constructed by Messrs. James Bennie and 
| Sons, Limited, Glasgow, is illustrated in Fig. 35, 
on Plate XII. This machine is capable of shearing 
mild-steel plates up to 10 ft. wide and § in. thick 
at one stroke, and since the end standards are 


|through the machine. The end standards are of 
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They are used for the construction of fabricated 
work, such as bedplates and stator casings for 
turbo-generators, this method of construction 
being largely employed by the firm since, in com- 
parison with castings, it has numerous important 
advantages which will be referred to later. Other 
work carried out in these shops includes the pro- 
duction of transformer tanks, some of which are 
shown on the right in Fig. 33, and the frame parts 
used for the clamping of the transformer core and 
coils. Condenser casings, bodies for coolers and 
heaters, &c., and the manufacture of such com- 
ponents as elevator buckets, motor yokes, &c., for 
outside firms is also undertaken by Messrs. Parsons. 
Some built-up mild-steel magnet yokes are shown 
on marking-off tables in the foreground in Fig. 34. 
Any structural steelwork required, such as the domed 
roofs for astronomical observatories designed by 
Messrs. Sir Howard Grubb, Parsons and Company, 
is also constructed and erected in these shops, and 
Fig. 34 shows, in the background, a 34-ft. diameter 
dome for Greenwich Observatory. At the present 
time, there are four observatory domes in course 
of construction at the works, two 18 ft. in diameter, 
and one 22 ft. in diameter for Toronto, and one 
22 ft. in diameter for Dundee. 

The layout of the machines in the shop has been 
considered to give the minimum handling of the 
work passing through, so that from the commence- 
ment of any particular piece of welded structure 
the work progresses in sequence to a finish. There 
are 18 welding sets installed between the bays, so 
that they are accessible for all work. Further to 
increase the efficiency of the plant, acetylene gas is 
generated outside the shop, and a system of pipes is 
laid to enable the material to be cut in situ with 
portable oxy-acetylene cutting equipment. The 
welding is executed by carefully-trained operators, 
who are subjected to certain periodical tests. The 
electrodes in use are of the medium coated type, 
the deposited metal of which gives a tensile strength 
of from 30 tons to 32 tons per square inch, with an 
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full width of the machine. A heavy steel guide 
is fitted between the two standards behind the shear 
slide. The eccentric shaft is of forged steel and the 
two eccentrics on it which operate the shear slide 
are forged from the solid. The shear slide is a 
casting carried in guides in the standards, and is 
actuated from the eccentric shaft by heavy connect- 
ing links. The slide is counterbalanced so that it 
remains at the top of the stroke when the clutch is 
out of gear. The beam which supports the lower 
shear blade is carried by the end standards and is 
secured to them by steel bolts; it can be adjusted 
horizontally to take up the wear on the blades. The 
machine is started by a treadle, and at the same time 
a clamping beam operated by two cams on the 
eccentric shaft is forced down on to the work, 
which it reaches just before the shear blade. Stop 
motion, consisting of a positive clutch carried on 
the eccentric shaft and operated by a treadle, is 
provided, and the machine is driven by an electric 
motor through machine-cut gearing, which is all of 
steel with the exception of the main gear, this 
being of cast-iron. 

In connection with the production of transformer 
tanks, the steel angles and channels are stored in 
racks also at the western end of the bay on the 
northern side of the works. They are cut to 
length and drilled as required, and welded to form 
the members for the frames. After welding, they 
are shot blasted to remove scale and prevent the 
fouling of the transformer oil. These members are 
then varnished to prevent corrosion during assembly. 
The machine illustrated in Fig. 36, on Plate XII, is 
used for punching the holes for the transformer 
cooling pipes before the plates are folded into box 
form. This machine, which was constructed by 
Messrs. Bennie, is electrically driven, and is con- 
trolled by a cable from the working position. The 





work is clamped to a table which can be moved along 
in a lateral direction, the movement being controlled | 
by indexing mechanism consisting of a notched bar | 
and spring plunger visible in the right-hand bottom | 


corner of Fig. 36. The machine is capable of 
punching 2 in. oval holes in groups of three through 
j-in. mild-steel plate, the holes being of oval shape 
to suit the flattened tubes employed for oil circula- 
tion in transformers. Punches for round holes can, 
of course, be used when required, and by a suitable 
setting of the machine holes can be punched singly 
or in groups of two or three at a time. 

After punching, the plates are folded to form the 
tank body by making three right-angle bends, 
leaving only one vertical joint in the body to be 
welded. Fig. 37, on Plate XII, shows the machine 
on which this work is done. The machine, which was 
constructed by Messrs. Craig and Donald, Limited, 
Johnstone, Glasgow, has two cast-steel uprights 
supporting between them an adjustable bottom beam 
in the form of a steel box casting. Above this is a 
clamping beam, made from a forging of high- 
tensile steel, and this beam can be adjusted for 
clamping the work by forged-steel screws operated 
throvgh machine-cut worm gearing. A safety clutch 
is fitted to prevent the beam from being clamped 
too tightly, and it should also be mentioned that the 
beam can be released and swung round to enable 
closed shapes to be removed from the machine 
after folding. In operation, the plate to be bent is 
clamped between the upper and lower beams and a 
folding arm, carried on a crank arm at each end, 
as shown in Fig. 37, is then rotated so that it folds 
the plate round the front edge of the top clamping 
beam. In this way, plates can be folded round to 
a right angle or even to a smaller angle, when 
necessary, by fitting a suitable plate on to the bottom 
face of the clamping beam. It should be noted that 
the position of the folding beam on the crankarms 
is adjustable. A 40-h.p. motor is employed for 
driving the machine through gearing located below 
the floor level, the motions being controlled by two 
clutch levers one on each side, as will be clear from 
Fig. 37. Normally, the machine is operated by 
manipulating these levers, but, for repetition work, 
adjustable stops are provided which enable plates to 
be folded to the correct angle automatically. The 
machine is capable of dealing with plates up to }-in. 
in thickness and of a maximum width of 12 ft. 
For cylindrical work, bending rolls, capable of dealing 
with plates of the same dimensions, are installed. 

For bending the ends of the flattened cooling 
tubes for transformer tanks, previously mentioned, 
a Hilmor tube-bending machine is used. The base 
and other parts of this machine are constructed of 
welded steel plates, and it is shown in Fig. 38, on 
the Plate. In this machine the tube is slipped over 
a stationary mandrel and clamped on to the bending 
arm so that it is held between a sliding guide and a 
steel roller, the radius of which is equal to that of the 
required bend. As the arm is rotated, the tube is 
bent round the roller, the guide moving along with 
the tube so that the latter is not damaged and the 
friction is reduced. The stationary mandrel, of 
course, prevents the tube from buckling so that no 
filling is required. The machine is capable of 
bending tubes up to 12 8.W.G. in thickness and up 
to 2 in. in diameter to radii ranging from 6 in. to 
16} in. It is driven by an electric motor through 
a chain, spur and worm reduction gearing, which, 
together with the vertical rack and pinion for 
driving the bending arm, are enclosed in the base. 
The machine is semi-automatic in action. When 
a tube has been placed in position, the machine is 
started by engaging a clutch by means of a hand 
lever, after which the bending continues until the 
required angle is reached and the machine then comes 
to rest automatically. The tube is then removed and 
the reverse clutch engaged to return the bending arm 
and guide to the original position, where they stop 
ready for insertion of another tube. A 90 deg. 
bend occupies about 25 seconds. 

The tubes are welded into the tanks, this operation 
being shown in progress on the right of Fig. 39, 
Plate XII, which also illustrates the welding of the 
vertical joint. These welds and all others are 
subsequently cleaned by shot blasting, for which a 
Tilghman plant is provided. Finally, the joints 
required to be oil-tight are tested by coating the 
tank, or other similar body, with whitewash extern- 
| ally and filling it with kerosene, the slightest leakage 
of the latter being readily apparent. 


(T'o be continued.) 
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THE MICHEL HIGH-SPEED OIL 
ENGINE AND ITS PERFORMANCE. 
By 8. J. Davies, Ph.D., M.Sc., M.I.Mech.E. 


One of the criticisms levelled against the high- 
speed oil engine, when compared with the petrol 
engine, concerns its somewhat lower brake mean 
effective pressure and, more especially, the resulting 
smaller horse-power which it develops per litre of 
swept volume. Bearing this in mind, it is at least 
surprising that the overwhelming majority of high- 
speed oil engines work on the four-stroke cycle ; 
and this is all the more remarkable when it is 
remembered that in the oil engine, on account of 
the method of introducing the fuel into the air, 
the losses of fuel during scavenging, which constitute 
a great drawback of the two-stroke cycle for petrol 
engines, cannot occur. 

An engine which, working on the two-stroke cycle, 
fairly meets this criticism of a low output per litre 
is the Michel engine, which has been developed by 
the Michelmotor-Gesellschaft of Hamburg. The 
development and present design of this engine will 
here be described, and an account will be given of 
some tests which the author carried out recently 
for that company at their works at Kiel. 

Michel engines have from the beginning been dis- 
tinguished by the arrangement shown in Figs. 1 to 4, 
in which each cylinder unit consists of three pistons 
working in cylinders disposed in * star’ form and 
enclosing a common combustion chamber. It is 
thus more convenient to speak of “ one-star,” 
““two-, three- or more-star ' engines rather than 
to refer to the numbers of cvlinders—the number 
of “stars "’ naturally giving the number of com- 
bustion chambers. The engines have always worked 
on the two-stroke cycle with separate scavenging 
pumps, but whereas the early engines, mainly in 
order to obtain a speed reduction at the driving 
shaft, employed what might be termed a cam- 
plate method of transferring the piston forces to 
the driving shaft, in the high-speed engines to be 
discussed here, in which speed reduction is not 
essential, the pistons work through equal connecting 
rods of normal design on to three crankshafts. 
Fig. 2 shows the longitudinal section of a modern 
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engine, and the three crankshafts are to be seen 
at A, B and C in Fig. 3. 

From the purely mechanical stand-point, little 
need be said concerning the cylinder star units 
themselves. All working parts, apart from the 
necessary forms of the piston crowns, follow normal 
design, and the pressure forces of each piston are 
transmitted to its respective crankshaft in the usual 
way. But the method of transferring the torques 
from the two upper crankshafts to the lower crank- 
shaft, which forms the main driving shaft of the 
engine, is quite unusual and merits special con- 
sideration. At the right-hand ends of the three 
crankshafts, as seen in the longitudinal section, 
additional cranks are provided, and these are 
coupled together by means of the so-called “* coupling 
triangle to be seen in Fig. 1, above. Since the 
three coupled cranks are always mutually parallel 
and rotate together, the motion of all points on 
this coupling-triangle is purely circular, all paths 
being equal to the crank-pin circles of the end driving 
cranks. Each side of the triangle may be regarded 
as equivalent to a coupling rod as employed on 
locomotives, and the triangle may therefore be 
directly balanced. This coupling triangle encloses 
also the very interesting and novel form of scaveng- 
ing pump which will be described later. The drive 
for the fuel-pump, to be seen at the top in the 
longitudinal section, Fig. 2, is conveniently taken 
direct from a point on the coupling-triangle. 

Considering the three crankshafts of an engine, 
the successive angles between the cylinder cranks 
of all three are the same; but the angles between 
the coupling cranks and the cylinder cranks of the 
star next to the coupling end are not equal, but are 
arranged so that the lower or exhaust crankshaft is 
set in front of the two upper crankshafts. It will 
be seen that this angular setting is of great im- 
portance in connection with the scavenging pro- 
cess, and the particular angular advance of 24 
deg. is the one which, after lengthy experiments, 
has been found to give the best scavenging of the 
cylinders. 

The difficulty in securing efficient scavenging of 
two-stroke engines of the usual single-piston type 
is generally recognised, and it is here that com- 


























bustion chambers enclosed by two or more pistons 
have a marked advantage, since a direct or 
“through” passage of the scavenging air may 
be easily obtained. In the present design, the air 
is delivered by the scavenging pump into the spaces 
marked § in Fig. 2, these spaces forming a receiver 
and providing the ducts to the inlet ports. For 
clearness, the exhaust ducts are marked E and the 
spaces and passages for the circulating water are 
marked W. Since the inlet ports are opened and 
closed by the two upper pistons, while the exhaust 
ports are controlled by the lower piston, the passage 
of the scavenging air through the cylinders is quite 
direct. But the out-of-phase motion of the upper 
and lower pistons referred to earlier enables this 
advantage of direct flow to be exploited still further ; 
this will be seen from an examination of the resulting 
cycle of operations. 

Fig. 5 gives the complete timing diagram, which 
shows that there are virtually three pairs of dead 
centres, the inner and outer dead centres relating 
to the upper and lower pistons respectively, and 
that pair at which the volume enclosed by the three 
pistons has its minimum and maximum values. 
Following the cycle through on the diagram, it is 
seen that at the end of the working stroke of the 
lower piston there is a period of 32-6 degrees, 
during which the exhaust products are released to 
the atmosphere under their own pressure. At the 
end of this period the inlet ports open and scavenging 
takes place. This continues during 76-3 degrees, 
at the end of which the exhaust ports are closed by 
the lower piston. Beyond this point there is a 
further period of 15-8 degrees, during which the 
inlet ports remain open, which allows the pressure 
in the cylinders to rise above that of the atmosphere 
towards that prevailing in the air receiver; in 
other words, there is a supercharging action which 
precedes the compression. That the pressure in 
the combustion space is greater than atmospheric 
at the closing of the inlet ports is demonstrated 
by the light spring diagrams. Thus, with this design, 
in addition to very satisfactory scavenging brought 
about by the “ through ” passage of the scavenging 
air, the charging of the cylinders is also efficiently 
carried out. 
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Referring again to the coupling-triangle, it 
should be mentioned that this is made from a 
Duralumin type of alloy for lightness, and, as may be 
seen in the end and longitudinal of drawings 
Figs. 1 and 2, has a box-like hollow in the middle 
which forms the outer casing of the scavenging pump. 
The back and front plates of the box are, however, 
not formed in the coupling-triangle, but are rigid 
with the stationary engine body. The faces F,F on 
the triangle slide, therefore, with a circular motion, 
within the stationary guide faces G,G, formed by the 
back and front faces, the joints being made by thin 
strips in F,F pressed lightly against G,G by means of 
springs. The sides of the box naturally move with 
the circular motion of the coupling-triangle, and the 
rectangular slide valve V, shown in outside elevation 
in the end view of Fig. 1, and in the views repro- 
duced in Fig. 6, is carried between the upper and 
lower sides of the box. The slide valve V, were it 
not otherwise constrained, would also move with this 
circular motion, but two slide faces, L,L Fig. 1, 
carried by the back plate of the box, prevent motion 
in a horizontal direction relatively to the stationary 
engine body; so that the valve is permitted only 
vertical reciprocating motion with a stroke equal 
to twice the crank radius of the coupling-triangle. 
But, relatively to the triangle, it has a horizontal 
reciprocating motion with an equal stroke. 

By its horizontal reciprocating motion, relatively 
to the triangle—and thus to the sides of the box— 
the valve behaves as a piston and causes the volume 
enclosed in the box to the left and right of it to 
change. By its vertical reciprocating motion 
relatively to the fixed slide faces L,L, it performs 
the functions of a slide valve. The faces of the 
valve corresponding to the left-hand view shown 
in Fig. 6 are in contact, respectively, with the 
back and front plates of the box, the hollow at 
the front face of the valve being permanently in 





















the slide valves, air may be 
caused to pass during one stroke, 
through the slide valve and the 
ports in the slide face, from the 
atmosphere into that side of the 
box in which the volume is 
increasing, this action corre- 
sponding to the suction stroke 
of an ordinary air-compressor. 
On the return stroke, the volume 
on this side will decrease and, 
again by suitable relative motion of slide valve and 
ports, the air is compressed in and then expelled 
|from that side into the receiver S of Fig. 2, this 
action corresponding to compression and delivery in 
an air compressor. With the two sides, the pump 
is double-acting, compression and delivery taking 
place on one side, while suction is taking place 
on the other, and vice versa. A view of the complete 
arrangement is given in Fig. 7. Tightness of the 
end faces of the slide valve, which are called into 
play when the valve performs the function of a 
piston, is ensured by pressure strips which are 
pressed by light springs against the steel faces, 
shown in the end drawing, Fig. 1, inserted into the 
top and bottom sides of the box. Otherwise, the 
working fit of the faces is sufficient to prevent 
undue leakage. 

- With this arrangement air is being drawn into the 
casing at the right-hand end of the longitudinal 
section, Fig. 2, and delivered under pressure towards 
the left into the reservoir S. The volume of air 
delivered by the pump may be made to correspond 
to the number of stars in a particular design merely 
by altering the width, leaving the strokes of the slide 
valve unaltered. Tests to determine the efficiency 
of the pump were carried out by the author and will 
be described later, but at this stage certain points 
of the design will be considered. 

Those who have had experience of high-speed 
compressors will appreciate the complete absence of 
poppet and thimble valves. The admission and 
delivery of the air is mechanically controlled and 
takes place through ports of ample cross section, the 
faces being of such area that pressure tightness is 
satisfactory underthe moderate differences of pressure 
to be dealt with. Further, the design is such that 





the machining operations involved in the manufac- 


‘ture are extremely straightforward. But apart 


from the mechanical simplicity, the great saving of 


communication with the atmosphere, and that | space brought about by incorporating the pump 
at the back with the receiver ; while the two faces |in the driving mechanism, and the fact that only an 


corresponding to that in the right-hand view are 


provided with ports which work over corresponding 


ports in the slide faces L,L. By arranging the 
dimensions to give suitable relative motion between 
the stationary ports in L,L and the passages through 


| extremely small weight additional to that of the 


engine is involved, deserve special mention. 
One drawback, inherent in compressors with 


| mechanically-operated valves of fixed settings, but 
| which the tests show to be a minor one, is that the 
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point in the stroke at which delivery begins is fixed ; 
this leads to a slight falling-off in efficiency with 
increased pressure. In spite of this, the efficiency 
remained at a high level under all the conditions 
met with in the tests. This scavenging pump is, 
of course, as much an essential part of the Michel 
design of high-speed engine as are the three-crank- 
shaft arrangement and the combustion chamber. 

The three-crankshaft arrangement itself is 
interesting from the point of view of its mechanics 
alone. For instance, leaving out of account the 
slightly different phase setting of the upper and 
lower pistons, each star is in complete primary 
and secondary recipocating balance. Further, if the 
cranks belonging to two stars in a two-star engine are 
set at 180 deg., the crankshaft itself is balanced for 
forces, but with an out-of-balance couple in each 
crankshaft. The couples for the three crankshafts 
are, however, themselves balanced within the struc- 
ture of the engine. So that, with even numbers 
of cylinders, the out-of-balance forces transmitted 
beyond the engine structure are of negligible 
importance. Moreover, since the total working 
stroke of the pistons is divided between three, the 
actual piston speed is proportionately reduced, and 
the inertia forces correspondingly. In the engine 
shown, for example, the piston speed at 2,000 r.p.m. 
has the relatively low value of 1,524 ft. per minute. 
The forces to be imposed on the engine structure, 
as well as the wear of the pistons, will consequently 
be reduced also. But, as a calculation will show, 
other advantages as regards bearing duty follow 
from the star arrangement. 

Taking, for purposes of comparison, a four-stroke 
engine of 4-in. bore and 6-in. stroke, and assuming 
the same brake mean pressure, then, with the stroke/ 
bore ratio of the engine of Fig. 2, the corresponding 
cylinder diameter of a two-stroke Michel engine— 
in which one star is of equivalent swept volume 
to the cylinder of comparison—will be 2-31 in. 
The loads per piston, again assuming equal pressures, 
will then be in the ratio of (4)? : (2-31)*, that is, 
3:1. These loads, with an adjustment for inertia 
forces, are transmitted, through the running gear, 
to the bearings and constitute their chief loads. 
This ratio shows a great advantage of the star- 
form, an advantage which extends also to the loads 
on the engine body as a structure. 

Considering now each star as a complete structure, 
certain points will be noticed. The cylinders 
themselves provide the guide surfaces of the pistons, 
and are themselves subjected only to the internal 
fluid pressures tending to burst them along a 
longitudinal section; covers being absent, the 
cylinders are not called upon to take a tension due to 
pressures on their ends, and the reaction loads 
are imposed only on the engine body. The 
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connecting rods are always in vompression outwards, 
since the engine is a two-stroke one, and the inertia 
forces at inner dead centre, with the speeds employed 
are less than the pressure forees. Apart from the 
stresses themselves there is 
fluctuation of stresses is less than in normal engines. 
Moreover, the engine body is only called upon in 
the plane of the cylinders to withstand tension, and, 
as may be noticed in Fig. 3, the three casings for 
the crankshafts are tied together at the bearings by 
a webbed frame. 

In addition to its importance from the mechanical 
and structural points of view, however, this arrange- 
ment of the cylinders introduces new conditions 
into the design of the combustion chamber; so 





no reversal, and the! 





Fia. 8. 


much so, that this must also be regarded as a feature 
of the design. The combustion chamber is affected 
in three distinct ways. There is first the obvious 
one, that the large value of the stroke/bore ratio. 
which follows from the division of the stroke among 
three pistons, enables the chamber to be made very 
compact. Secondly, that since the form is deter- 
| mined mainly by the contours of the piston crowns, 
| the investigation of a wide range of forms is possible 
during the development stages without altering the 
cylinders themselves. Thirdly, that the out-of- 
phase relationship, existing between the upper or 
scavenging pistons and the lower or exhaust piston, 
introduces conditions governing the changing form 
and volume of the chamber at and near inner dead 
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centre that are met with only in this star form of 
construction. Since this change of form and volume 
during the combustion process is intimately con- 
nected with the combustion process, and further, 
since the tests show the combustion process to be 
very efficiently carried out, it is desirable to study 
this at some length. 

The combustion chamber is symmetrical (a) in 
the longitudinal view, about the transverse plane 
through XX in Fig. 2 and (6), about the longitu- 
dinal plane YY, Fig. 3, the axis of the fuel injec- 
tion nozzle coinciding with that of the lower or 
exhaust piston. The general form of the chamber 
may be recognised in Fig. 3, but the change of 
form is explained by the three views in Figs. 9, 10. 
ll and 12, page 293, when these are considered 
with the diagrams of Fig. 13. The former show the 
following positions : Fig. 9, with the exhaust piston 
at inner dead centre; Fig. 10, when the volume is a 
minimum ; Fig. 11, with the scavenging pistons at 
inner dead centre. Fig. 13 shows the strokes of the 
three pistons and the volume enclosed, plotted on 
crank angle as base, the positions (a), (6) and (c) 
corresponding to Figs. 9, 10 and 11, indicated. 

In Fig. 9 it is seen that when the exhaust 
piston is at the end of its stroke, the scavenging 
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pistons have still a considerable distance to go, 
and thus still enclose between them a large volume. | 
In Fig. 10, the point is shown where, in spite of the | 
increase of volume due to the outward movement | 
of the exhaust piston, the decrease in volume 
following, on the one hand, from the common) 
approach of the scavenging pistons towards the | 
exhaust piston, and, on the other, from the mutual 
movement of the scavenging pistons towards each | 
other, is so great that the volume is a minimum. | 
In Fig. 11, the scavenging pistons are shown at their | 
innermost positions, where they themselves enclose | 
the smallest volume; but, owing to the distance 
of the now rapidly moving exhaust piston, the total | 
volume enclosed is increasing. 

It is convenient, in relation to the combustion | 
process, to divide the total volume as shown in these 
drawings into the parts 1, 2 and 3; 1 is the volume 
enclosed between the swept volume of the scavenging 
pistons and the exhaust piston ; 2 is that between | 
the two scavenging pistons, and 3 is an additional | 
volume next to the injection nozzle, whose magnitude 
is not affected by the movement of the pistons. 
Thus, in Fig. 9, 1 is a minimum and 2 is decreas- | 
ing; in Fig. 10, 1 is increasing and 2 is decreasing | 
at such rates that (1 2) is a minimum; while | 
in Fig. 11, 1 is rapidly increasing, while 2 has its 
minimum value. Volume 1, at the point of mini- | 
mum volume, Fig. 10, is greater than 2 and 3 com- 
bined. It is seen on Fig. 13 that (a) precedes (5) by | 
16 deg., and (c) takes place 8 deg. after (6). 
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of the air is also affected by the movement of the 
scavenging pistons, during combustion, and the 
combustion is thus partly of the direct-injection 
type with piston swirl.* Further reference to the 
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of accessibility is illustrated in Fig. 8, in which 
| one of the upper covers is removed. The cylinders, 
| which are made three in one piece, may be taken 
| out as follows: The big ends of the upper connecting 
| rods are disconnected, and the connecting rods 
| and pistons are withdrawn ; the cover H, in Fig. 2, 
may then be loosened and the cylinders withdrawn 
| directly. The fuel nozzle, being placed between 
| the two upper or scavenging pistons, is especially 
easy to withdraw for examination. The fuel 
pump is on the top. 

Lubricating oil is supplied under pressure by the 
gear pump shown at the left-hand end of the crank- 
| shaft in Fig. 2. This delivers oil to all crankshaft 
bearings, and, through the hollow connecting 
rods, positively to the gudgeon pins. Drain recesses 
in the upper casings are connected at the scavenging 
pump end to the lower casings, and used oil flows 
| downwards to be collected in the sump. The 
| working faces in the scavenging pump are lubricated 
by oil mist. 

It is at first surprising to be told that this design 
lends itself exceptionally well to manufacture 
in series. But upon reflection this will be seen 
to be the case. No provision has to be made for 
valves and valve gear, and there are no cylinder 
heads. Except for the difference in the piston 
crowns to give the desired form of combustion 
chamber, the pistons are alike. The connecting rods 
are all alike. The two upper crankshafts are alike, 
and the lower one differs from them only in its 





| 





: combustion processes will be made in connection 
19 deg. before the exhaust piston reaches the end | with the indicator diagrams taken during the tests, | 
of its stroke, corresponding to a very small remaining | but one other feature of the Michel design will be | 
movement of the piston. The injection at fuil load | described here, namely, the piston rings. 
continues through approximately 21 deg., during; It is common knowledge that in high-speed, two- | 
which the movement of this piston is negligible. | stroke engines the correct functioning of piston rings | 
The scavenging pistons are at first wide apart, | of the ordinary type presents difficulty. Since the | 
and only reach their inner dead centre positions | pressures in the cylinder never fall below that of the | 
approximately 24 deg. after cut-off, the funnel-| atmosphere, the rings are always pressed downwards | 
shaped passage 2 being thus wide open during} against the sides of the groove, instead of floating | 
the injection process. Owing to the reduction of | between the two sides, as would appear to be the case | 
volume of 1 and 2, air is being forced against the jet | in four-stroke engines. Lubricating oil accumulates | 
into 3 during the complete injection process. above the upper ring, and sooner or later “* gumming- | 

The nozzle is of the pintle type, and the jet is a| up” takes place. To overcome this difficulty a_| 
closed one. It would appear that the first oil| special type of ring has been developed, which, due | 
injected, being well mixed with air in passing | to its form, is said to receive a floating or sideways 
through 3 and 2, begins to burn in 1, that part of | motion when subjected to the variation of positive 
the volume in which, on account of its relatively low | pressure in the cylinder, the ordinary ring requiring 
surface/volume ratio, and also its nearness to the| an alternately positive and negative pressure to 
exhaust piston, the temperature is the highest.*| give it the necessary motion. The ring is simply 
Combustion begins somewhat before the point of | trapezoidal in cross section, with the longer parallel 
minimum volume is reached. The increase of 


side pressing against the cylinder, and works in a 
pressure following combustion in 1 would force | Vee-groove. The ring itself, however, is not flat, 


the air in 2, whose volume is still decreasing, towards | j.e., in one plane, but follows a sine curve, as illus- 
the injection nozzle, and, by this movement, would | trated in Fig. 4. With a simple fixture, the ring 
render dead spaces in 3 impossible, thus leading} may be turned in a lathe, and is thus easy to manu- | 
to the favourable utilisation of the combustion air |facture. This type of ring has proved satisfactory, | 
which is essential to the efficient combustion|the Michel Company claiming that it has done | 
observed in the tests. To correspond with this | 20,000 miles in a lorry engine. 
action, the fuel injection is arranged to take place; Although the design of the engine appears 
at first vigorously and is later gradually reduced. | complicated at a first glance, its accessibility 
Thus, while the combustion is mainly of the| proves, upon examination, to be extremely good. 
direct injection type, without port swirl, movement | The two upper crankshafts are especially accessible, 
while the lower crankshaft is the same, in this respect, 
* It is, perhaps, desirable to emphasise here the im-| as the crankshaft of a normal engine. This matter 


portance of the distribution of temperature rather than 
the mean temperature of the air in the combustion space. 


Injection is timed to begin 35 deg. before (0), i.e., 











* See ENGINEERING, vol. cxxx, page 535 1930). 


provision, at the scavenging pump end, for the 
flywheel and drive, and, at the other end, for the 
lubricating oil-pump. The’ simplicity of manu- 
facture of the scavenging pump as such has already 
been mentioned, but, following from the fact that 
the width only of the pump involves alteration to 
give the volume of scavenging air corresponding 
to the number of stars in a particular engine, the 
number of jigs, &c., necessary for a range of engines 
of one cylinder size may be correspondingly reduced. 
Moreover, the number of separate parts in this 
design of engine is actually considerably smaller 
than that in an engine of conventional design. 
(T'o be continued.) 








German Export Direcrory—The fourth section 
of the W.E.Z. Export Directory has recently been issued. 
This deals with the paper, printing, publishing, advertis- 
ing, packing, and office-requisite and equipment indus- 
tries. The W.E.Z. organisation has been established 
by the Leipzig Fair office in conjunction with the 
Wirtschafts und Export Zeitung, Leipzig, the official 
organ of the Leipzig Fair The aim of the organisation, 
the address of the offices of which is P.O. Box 285, 
Liebigstrasse 6, Leipzig, C.1, is to promote the inter- 
national exchange of goods and to facilitate business 
transactions between German manufacturers and foreign 
buyers. 


Roap CONSTRUCTION IN THE ARGENTINE.~-The 
Department of Overseas Trade informs us that it has 
been announced that the Ministry of Public Works of the 
Province of Cordoba, Argentina, has prepared proj ects for 
the construction and permanent maintenance of an 
extensive network of macadamised and asphalt roads 
in the vicinity of the City of Cordoba. For the purpose 
of the scheme the Province has been divided into seven 
zones. The extent of the network amounts, in all, to 
5,000 km. Work will be commenced immediately 
on the improvement of 2,000 km. of the most important 
highways. The entire scheme, it is stated, is to he 
completed within five years. 
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THE CALL TO THE ENGINEER 
AND SCIENTIST.* 

By Professor Mires Waker, D.Sc., F.R.S. 

Ir is nineteen years since Gisbert Kapp, in his 
address to this Section at Birmingham reviewed the 
position of railway electrification. The particulars he 
gave related mainly to foreign railways, as it was 
mainly on the Continent and in America that main 
lines had been provided with electric locomotives. 
Few of those who listened to his address would have 


a more desirable method of electric traction than that 
generally adopted at present for main lines. It would 
seem that the Drumm battery or some of the other new 
traction batteries may give a sufficiently long range to 
the pure-electric independent-running locomotive. In 


supplies of oil, the pure-electric locomotive is, of course, 
to be preferred to the Diesel-electric. It would be 
worth while for the nation to carry out very extensive 
researches on batteries possessing the required charac- 
terisitcs. One can conceive methods of changing 


a country like ours, where we have no very large | 


| prohibited by law from burning soft coal, as they are 
lin Paris. They would then be compelled to burn 

carbon in a bright cheerful fire, making no smoke, or 
|to use gas. As things are at present in a district like 
| Manchester, more than one hundred thousand house- 
| wives are making a continual fight against dirt. The 
| perfectly ineffective and hopeless labour of these 
| housewives is ten times as great as the total labour 
|required to treat the coal and extract the valuable 
by-products. Even if the carbonisation process 
| carried out on a limited scale did not show a profitable 





batteries so rapidly that no excessive weight need be| return, the objections to it disappear when we con- 





guessed that in 1932 main line electrification in this 


carried, and the speed between the stops might be so template the process carried out on such a scale as 


country would have extended as little as it has to-day. | great that a very satisfactory express service could 
And yet the delay has been all to the good. Had we|}. run. In this connection we must remember the 
hurriedly adopted some system which for the moment | great advantages that can be gained by using some 
appeared the most promising, it is probable that the|;ind of adjustable speed-torque conversion system 
whole of the plant would have been old-fashioned to-| pot ween the electric motor and the axles. ‘ 
day, and, in the light of recent developments, would | formance of a locomotive can be enormously improved 
have had to be reconstructed. Electricity in 1913 was by the addition of such a system of transmission. This 
such a big infant that there were many people who | is of especial importance in a battery-driven locomotive, 
laughed at the saying that it was still in its infancy ; | a. jt does away with complicated control gear and the 
and yet, when we see the advancements that have been | necessity for high rates of discharge. 
made since then, we are inclined to think that the saying | 4x soon as the characteristics of the battery-driven 
was true after all. The largest generators then were | }o¢.omotive are sufficiently good, see what an opening 
rated at about 10,000 kw. ; now they are ten times 48| we have in this country for the battery-driven motor- 
great. Electric traction on main lines had then well lear. Instead of thousands of cars burning petrol, 
begun; now we find thousands of miles of it. In| costing the nation eighteen millions per annum, and 
those days electric light and household appliances were | polluting the air of our towns, we would have cars 
luxuries for the middle classes; now they are fast | qriven by home-generated electricity. Imagine 
becoming the necessities of the poor. Wireless tele- | hundreds ‘of battery-charging stations, twenty miles 
graphy was the achievement of the technician. Now it | apart along our main roads, at which we could in the 
is the plaything of the schoolboy. |course of a few seconds drop our partly discharged 

But what is more remarkable than the total advances | battery and take a new one that would carry us for 
made in two decades is the speed of advance during | the next three or four stages. The batteries would 
the last few years. If we could evaluate the importance | probably belong to the Central Electricity Board, and 


The per- | 


of discoveries made from day to day, and plot the 


values in a curve with time as abscissa, we should find 
that this curve slopes more and more rapidly upwards, 
and makes us wonder whether it can still go on with 
increasing steepness. Already electrical appliances 
have pervaded every field of mechanical engineering. 


The electrical driving of factories has become so general | 


as greatly to reduce the smoke and waste of factory 
chimneys. The very heaviest kinds of machinery, 
such as the rolling-mills for rolling boiler-plate and 
rails, are now driven electrically. In our mines elec- 
tricity is becoming more and more widely used for 
driving coal-cutters and conveyors, as well as for 
hauling and winding. In the deposition and refine- 
ment of metals, electrical processes are all-important. 

One of the directions in which rapid strides will be 
made in the near future is in connection with electric 
transmission. Following fast on the construction of the 
national 132,000-volt lines and the Weir Report, which 
showed what economies might be effected by the 
electrification of our railways, comes the wonderful 
development made possible by the grid-controlled 
meroury-vapour arc. The mercury-vapour are (which 
for some years has been capable of carrying thousands 
of amperes) is now provided with a grid much in the 
same way as a trinode valve in a wireless set. Make 
the grid negative and no current will flow either way ; 
make it positive and the arc acts as an ordinary valve. 
Thus, by connecting two grids to an alternating volt- | 
age, a pair of valves will deliver alternating current 
from a direct-current source. This makes possible 
the transmission of power at a direct-current pressure 


of 180,000 volts easier than when alternating current is 


used at 130,000 volts. It does away with many diffi- 
culties due to capacitance and inductance. 
application of this device is to change a power supply 
from one frequency to another. It is possible to take 
power from a single-phase trolley line and convert it 
into three-phase power at any frequency, so that three- 
phase motors can be started at a low frequency and 
the number of cycles per second can be increased as 
the speed of the train rises. Moreover, the voltage 
can be regulated over a wide range without the necessity 
of transformer taps. There are also great facilities 
for arresting the current on an accidental! short circuit. 
This revolutionises the possibilities with polyphase 
traction and gives it some advantages over direct- 
current traction which were quite unexpected a year 
or two ago. 

But there is yet another surprising improvement in 
electric traction along entirely different lines. The 
Drumm storage battery employed on the Great Southern 
Railway of Ireland has shown auch remarkable charac- 


teristics as a traction battery that it has revived the | 


would afford a very nice load for the early hours of the 
|morning. I do not say that we see our way to such 
perfect batteries yet, but they will probably come some 


completely to rid our towns of smoke, and when the 
by-products are utilised in a national scheme. 
| It is not only in connection with engineering and 
| scientific matters that the engineer can help to improve 
the lot of mankind. It is in connection with all 
economic and social matters. There is a certain quality 
found in some men which has been called “ eude- 
monistic.” Itis a quality very often found in engineers 
and scientists. A man has this quality when he throws 
the whole of his energies into the carrying out of sound, 
practical and beneficent projects for the sake of those 
| projects themselves, and not primarily from selfish 
| motives or in pursuance of some irrational prejudice. 
| But besides the motives, the definition involves a certain 
| faith in the obtaining of good by logical procedure to 
|thatend. The distinction between the activities of the 
| eudemonistic and the rest of mankind can be best seen 
| by taking a few examples of the activities of the latter 
| by way of contrast. 

Consider the wasting of the energies of the inhabi- 
tants of a town (say of 50,000 inhabitants) on the 
| interchange of wealth between individuals instead of 
their utilisation in the making of wealth—the payment 
f doctors by people who are ill instead of by people 

who are well; the employment of lawyers to transfer 
| real estate when the thing can be done more efficiently 


| 0 


|day. The best figures at present seem to be about |and more cheaply by registration; the building of 
| 10 watt-hours per pound of material, but the theoretic- | free libraries and cinemas when people have not 
| ally possible figures are much better than this. Experi-| decent houses; the lending of money to States that 
ments on very light motors for traction purposes show | have recently repudiated their debts, or the continued 
that it is possible to make motors of about half the | distribution of doles to the unemployed without asking 
weight of those ordinarily used. |anything in return. The verdict of an intelligent 


Another 


building of super-power stations and the equipment of 
overhead lines and sub-stations, everything has been 
done in a most praiseworthy manner. The increase 
of output of some of the power houses feeding the grid 
is remarkable. In thirty years, from 1901 to 1931, 


Supply Company has increased from 3,000 kw. to 
311,000 kw., or more than a hundredfold. Power is 
generated and supplied to the grid at well under one 
halfpenny per unit. In some districts (even rural 
districts) it is sold to the consumers at reasonable 
prices. But in other districts the middleman (that 
curse of civilisation) steps in and sells the electricity 
at 10 times the price at which it is supplied to the grid. 


means of a small plant at a cost of 3d. per unit. The 
owner would like to take 20,000 units per annum from 
the national grid at 14d..per unit or 2d. per unit, and 
a neighbour is prepared to take 50,000 units at a 
reasonable price; but the authorised distributors only 
offered to supply him at prices far above that at which 
he could generate himself. If the owner were to put 
in a Diesel-electric plant for himself and his neighbours 
and offer to light the village at 2d. a unit, the authorised 
distributors would prohibit him from poaching on their 
concession, although they will not supply the villagers 
at less than 6d. I mention this case to illustrate the 
difference between the work of the engineer and the 
work of the middleman. The engineer tries to generate 
and supply at the lowest possible price. The middle- 
man tries to sell at the highest price he can get. No 
wonder we have not enough load on the national grid. 
There are hotels in the heart of the system of distribution 
in Scotland generating their own electricity at 34d. 
per unit, and they will continue to do so, because they 
cannot get power from the grid at less than 8d. per 
unit. All through our “ civilisation,” vested interests 
block the way to improvement. Long after science 
has shown the way to make things better for the people, 
unintelligent control and stupid prejudice preserve the 
old evils and refuse to be convinced. 

There are many things to be ashamed of in our 
great cities. Not the least of these is the waste that 
goes on. There is waste of heat in domestic fires, 














hope held by many of us that some method of storing | waste of by-products in the consumption of coal, 
electrical energy could be found which would make the | thereby producing dirt ; waste of fresh air by pollution ; 


electric locomotive independent of any connection to | 


a trolley. If it be possible to build powerful efficient | 
electric locomotives independent of any connection to 
an external system, and capable of long journeys with- 
out recharging, it is obvious that they would provide 





* Presidential address delivered before Section G of 
the British Association at York, on Friday, September 2 
1932. Abridged. 





waste of sunshine; and, above all, the waste of labour 
that might be applied in stopping all the other desola- 
tion and loss; waste of money by paying doles while 
there are obvious jobs for everybody. If engineers 
were in control, they would so order matters as to 
neutralise this waste at the source. All soft coal should 
be treated by a low-temperature carbonisation process, 
or some similar process, so as to extract the gas, oil 
and other by-products from it. People should be 





the capacity of the stations of the Newcastle Electric | 


I know a farm where electricity is being generated by | 


So far as the work of the engineer is concerned in the | observer of these activities would be, ““ How can people 


|be so stupid?” Consider in contrast some eude- 
|}monistic activities: the organisation of the Boy 
| Scouts; the provision of technical education; the 
| generation of electric power at a cost of less than 
| ld. for 7-h.p. hours; the manufacture of a yard of 
cotton fabric containing 15,000,000 interweavings 
| of thread for 6d.; the broadcasting of speech, audible 
| in any part of the world ; the manufacture of a machine 
| that will fly from America to Great Britain in 15 hours ; 
| the discovery of the internal construction of the atom 
by noting the position of the bands of the spectrum. 
| The verdict of the intelligent observer of these and 
many other beneficent activities would be, “ How can 
men be so wonderful ?” 

In this time of world-depression, the question not 
unnaturally arises whether the engineer (in which term 
I will include the scientist for brevity) cannot make 
a useful contribution towards the bettering of condi- 
tions. I have chosen this subject because I believe 
| that the application of the engineering mind to our 
| difficulties is much more likely to lead to a satisfactory 

solution than hopeless debates and discussions upon 
| side-issues that have little to do with essential factors 
}and problems. I propose then to consider shortly— 
| What is wrong with the world ? Why are the proposed 
| solutions inadequate ? How could engineers make 


things better ? 

There are so many things wrong with the world that 
|I must here confine my remarks to the three main 
|defects, the poverty in material possessions, the 
| poverty in outlook, and the incompetence of the 
rulers. Notwithstanding the fact that civilisation has 
| been developing and extending for centuries and the 
| application of steam power to manufacture has been 
in operation for one hundred years, by far the greater 
| portion of the inhabitants of Europe and America are 
| very poorly supplied with the things that make life 
full, free, and enjoyable. Indeed, a very large number 
| of these inhabitants exist in want and squalor; and in 
some cases the conditions of life are so insanitary and 
| loathsome that we are tempted to ask whether civilisa- 
tion is not a failure. If we go outside the modern 
| states to the teeming millions of China and India we 
| find that only a little has been done to improve the 
lot of the peasant, who still lives by bodily toil, and 
|receives no share of that fullness of life which we 
| know to be possible when the machine lightens our 
| labour and education opens the mind to the beautiful 
| things around us. This is a very unsatisfactory result 
in view of the enormous natural resources available 
and the huge possibilities of manufacture and distribu- 
tion of wealth with modern systems of transport. If 
there had been a central organisation looking after 
'the world’s welfare for the last fifty years, and if it 
had made as bad a mess of things as we find to-day, 
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it would have been condemned as hopelessly inefficient. 
As a fact, we have had no central organisation, but 
only governments looking after the welfare of. indivi- 
dual States—an easier task, one might suppose. Yet 
these governments have made this mess of things 
within their States. In spiritual matters the failure 
has been as complete as with material things. 

This failure of civilisation to attain its purpose is not 
surprising when we remember that the chief principle 
in operation has been “Every man for himself and 
the devil take the hindmost.” This is supposed 
by some economists to be the only principle which 
will work satisfactorily and automatically. It cer- 
tainly does automatically give the hindmost to the 
devil. There has not been any logical plan in the 
old States in Europe or in America to enable all citizens 
to create their own wealth and enjoy it. The word 
“wealth” is here used in its proper sense to denote 
the material things that contribute to’ man’s well- 
being. The main business of the world, to-day, is 
buying and selling. Things are manufactured to 
sold at a profit. When prices are low, business is said 
to be bad. This shows how inverted is the position 
under our ridiculous system. It ought to be just the 
other way. Buying and selling should be a mere 
unavoidable incident in the distribution of wealth. 
When prices are low, it should be evidence of 
economical manufacture and distribution, and the 
standard: of life should accordingly be higher. The 
main business of the world should not be to buy 
and to sell, but to make the things that men want and 
distribute them in the simplest way without adding 
any more to the cost than is absolutely necessary. 
At times when trade is supposed to be good, things 
are sold at three or four times the price paid to the 
people who make them, and as a consequence the 
people who make them cannot buy them, so there is 
a slump on the market. If things were sold at a price 
which represented the exact cost of manufacture and 
distribution, then all the people concerned in the 
manufacture and distribution would have money 
enough to buy all the things that they have made. 
Instead of this many are out of work because the 
shopkeepers cannot sell the things that they have 
in stock. They cannot sell them because the people 
who make them and want them have not received 
enough money to buy them. Many attenpts are made 
to justify the prices at which things are sold, but 
the real reason for high prices is that,in a so-called 
civilised country, there are only about 15 per cent. 
of the inhabitants making a real contribution to 
wealth: the remainder are hangers-on such as land- 
lords, merchants, retailers, servants of the rich and 
retainers of all sorts. Then, of course, there are the 
young people who are still being educated and the 
pensioners. 

Imagine a State in which the majority of the inhabi- 
tants are at work using the most efficient machinery. 
They can supply their material wants and the standard 
of life may be very high. If, on the contrary, only 15 per 
cent. of them are doing useful work, then the standard 
of life is necessarily lower. For all the inhabitants 
of a State to be as wealthy as possible two conditions 
are necessary: (1) Things that contribute to well- 
being shall be manufactured at the greatest speed 
possible at our present state of knowledge, and with the 
best appliances available. (2) The method of dis- 
tribution shall be so efficient that the people who make 
the things are able to buy the things that are made. 

Consider the 100,000,000 inhabitants of the United 
States of America. They have at hand all raw 
materials, all food supplies, capital equipment in the 
way of factories, expert advisers and means of trans- 
port. What is it that condemns the great majority 
of them to a very poor standard? It is the system of 
trading, in which most men are traders and only a few 
are real workers. And why are there so many traders ? 
Because under the present rules it is more profitable 
to trade than to work. In the past the engineers have 
been busy with their own jobs. They leave the 
making of the laws, the controlling of the State and 
the general management of things to the politician. 
This is especially so in the U.S.A., but most countries 
suffer from the absence of special intelligence and 
expert knowledge in the make-up of their rulers. 
A man becomes a town councillor or a member of 
parliament without any proper test of his ability to 
put two and two together or to arrive at a logical 
conclusion from a given set of premises. The kind 
of mental training required to find the right solution 
of a difficult economic problem is exactly the same 
as the kind of training required to tackle engineering 
problems. How many members of parliament could 
solve a simultaneous equation with three unknowns ? 
And yet they are paid 4001. per annum to solve problems 
involving many more unknowns. How many of them 
have the most elementary knowledge of the scientific 
facts upon which the manufacture of wealth is based 
or have the organising ability that is necessary to carry 
through a great project ? 


factory receives an order to equip an electric railway 
in Australia. The carrying out of the order involves 
the manufacture of many hundreds of different kinds 
of machines, instruments and apparatus. Each 
machine and instrument consists of many parts made 
of special materials and manufactured by processes 
requiring expert knowledge. A good deal of abstruse 
mathematical calculation is involved in the design. 
The directions to the shops are contained in hundreds 
of documents and drawings, each compiled after 
intense attention to detail. Thousands of workmen 
are engaged, each directed by these minute instruc- 
tions, and in a few months the various parts take 
shape. They move along pre- ed channels 
until they are assembled and the machines and instru- 
ments are tested. These are shipped to Australia, 
taken up country, each to its appointed place, to 
power house, sub-station, or locomotive. On a certain 
day the equipment starts up. Thousands of passengers 
are carried successfully and we have this wonderful 


be | addition to our civilisation. Now I assert that if 


the men who form an average committee of our House 
of Commons were in charge of that factory, whatever 
might have been their previous training and what- 
ever facilities they might have had to gain experience, 
they would make a dismal failure of the whole thing. 
The reason would be that they are not engineeringly 
minded, and that is the reason why they make a 
failure of State management. They have not the 
minds that can think out intricate problems. They 
have not faith in the obtaining of good by logical 
procedure to that end. They are not as a class 
eudemonistic. 

The very parliamentary procedure which they permit 
to hinder them condemns them. Every session for 
years past there have been desirable measures which 
no one has expected to get through, because, as it was 
said, there was not time. A large business house in 
its annual conference with salesmen assembled from 
all parts of a continent can get through more work and 
come to more useful decisions in two weeks than are 
reached in a whole session of debate in the House of 
Commons. If parliamentary procedure were to take 
a leaf out of the book of one of these business houses, 
it would enable ten times as much useful work to be 
done in a session. Here are a few suggestions. Let 
all bills be circulated some weeks’ before being read 
and all members who have anything to say asked to 
dictate their remarks to a typist or otherwise prepare 
them. These remarks are then to be sent to a staff 
of under-secretaries, who make a synopsis of the whole. 
When a bill comes up for consideration, an official 
reads Clause No. 1 and says, “Twenty members 
have said so and so, 1l say so and so. As against this, 
15 express this view, nine express the opposite view 
and give the following reasons” In 15 minutes all 
members in the House will have a better idea of the 
pros and cons than if they had listened to a debate 
lasting many days. If any member is misrepresented 
by this synopsis he would have an opportunity of 
amending it. Such a procedure with suitable extension 
would enable members to have before them, not only 
the views of the other members, but the views of outside 
experts. 

When we understand what is wrong with the world, 
it is easy to see that such solutions as have been proposed 
are inadequate. Some people say war debts are the 
cause of the trouble. ‘“ Wipe out war debts,” they 
say, “ and things will be better.” At present, Germany 
is a debtor country, while the U.S.A. is a creditor 
country. It is difficult to believe that both debt and 
credit have the same effect in creating unemployment. 
How can the fact that the U.S.A, have money owing 
to them, giving them power to buy even more raw 
material or manufactured products than they have 
already, be in any way disadvantageous? The 
existence of 10,000,000 unemployed in the U.S.A. is 
due entirely to internal causes, and would not be 
helped in the least by the extinction of the war debt. 
Some people blame the gold standard, forgetting that 
the monetary transactions of the world are carried 
out mainly by cheque, which would operate in exactly 
the same way whatever might be the standard. Bank- 
ing accounts are nothing more than the book-keeping 
of services rendered, and the cheques are given for 
such services. The gold standard does at least help 
to steady the value of the £, and that must be all to the 
good in commerce. Some complain that there is a 
scarcity of money and say that an inflation would be 
useful. Whatever may the temporary effect of 
inflation, it is clear that only the world’s useful activities 
can ultimately result in greater material wealth. 
Some say that it is the deficiency of trade between 
States that is at the root of the evil. Trade between 
States is useful in bringing about the exchange of 
commodities, but otherwise it does not contribute 
to man’s well-being. It is languishing now because 
the average standard of life of the inhabitants of the 
world is low. 

I now come to the question, ‘‘ How could the engineer 





An example will make my meaning clear. A certain 





make things better?” A committee of engineers 





given control of the whole world would not attempt 
to tackle the whole problem at once. The world would 
have to wait for the growth of an organisation operating 
at first over a small area, and extending as it gained 
experience. A suitable place to begin might be one 
of the states of North America, already provided with 
most of its raw material. Or it might be better to 
begin in Europe. France would be suitable as it is 
already nearly self-supporting, but only a small self- 
supporting part of that country would at first come 
under the Fr well An estimate would be made of the 
standard of life that could be obtained by the average 
inhabitant provided he worked well and was aided by 
the best machinery and organisation. A promise 
would then be made to provide the houses, furniture, 
clothing, food, fuel, ucation, and entertainment 
in exchange for the services of the individual. Pay- 
ment would be made by cheques the nominal values of 
which would. be adjusted on the low side so as to allow 
for accidental losses and defective workmanship. 
Though the State would need a gold backing for these 
cheques to begin with, the real backing of the cheques 
would be the wealth produced. The cheques would be 
honoured by the production of the goods and not by 
the production 7 gold. A man working well for a 
year might earn cheques valued at 40,000 francs. 
Some of these he would exchange for food and neces- 
sities; but after each one had done his share of the 
work, he would enter into his inheritance and the 
—— would be balanced against the things he 
would receive. 

To get over labour troubles, the arduous duties 
would be given to all the young men and women, 
irrespective of classs. The greatest honour would 
go to those who did the most arduous task. There is 
a spirit of adventure in youth that makes the taking 
on of new work easy. Anyone who has lived in a 
mining village knows the eagerness with which a young 


miner takes up the work to = his father. The 
earning of new processes in our factories by young 
hands is in most cases a matter of a few weeks. Only 


in some specially skilled trades does it take long to 
become expert. The machine is fast taking the place 
of the expert craftsman. The number of years that 
young men and women would be required for manual 
work need not be too great in these days of machinery, 
and the number of hours’ work per day would be few. 
A very high standard of life can be earned in a few 
hours of work per day when all are useful workers and 
all operations are carried out in the most efficient 
manner. Think of all the young men and women 
standing behind counters in shops all over the cilivised 
world. Not one quarter of them would be required 
under a really efficient system of distribution. The 
other three-quarters should be at work a few hours a 
day, contributing their share to the work of the world. 
Some of the hours not required for manual labour 
would be given to higher education, and it would, of 
course, be possible to give special facilities to the best 
brains and put them to do intellectual work. 

The present factories need not pass out of the 
present management. That is in most cases very 
efficient. But the object in view would be to produce 
goods wanted by the people.. Many factories at 
present concentrate more on making a profit than’ on 
making commodities that are useful to the buyer. 
Interest would be paid. on the capital invested in 
factories and other undertakings. That interest would 
be paid by cheques, and the cheques would be honoured 
by commodities or other services rendered. The funda- 
mental idea in the scheme is, of course, that all wealth 
comes from the soil by the application of labour and 
intelligence, and it is possible by good organisation to 
create and distribute ten times as much wealth as is 
being done at the present time. In a country like 
America, where they have available vast natural 
resources and manufacturing facilities, the average 
standard of life should not be less than the equivalent 
of 3,000 dols. per annum. 

One cannot in a short address of this kind. propound 
a complete plan for the reformation of the world, but 
it is easy to see how the methods of distributing wealth 
might be made very much more efficient than they are 
at present. The first step, of course, is that there 
shall be a definite plan with that end in view. Instead 
of having as many persons as possible making profits 
out of the needs of the people we should have as few 
as possible engaged in Jistribution, and they should 
be concerned with the problem of how to supply the 
goods rapidly and efficiently. As things are at present, 
a small town of 20,000 inhabitants may have as many 
as 300 shops. None of them will have a really good 
stock to choose from. Two really good departmental 
stores would be of very much more service to the 
inhabitants, especially if these stores directed their 
energies to efficient methods of supply instead of 
useless display for advertising purposes. Starting with 
a small self-supporting State, it would be possible 
within a few years to demonstrate the high standard of 
life obtainable by good organisation and modern 








methods. Do some of my hearers say, “Oh, this 
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was tried by Robert Owen years ago, and failed ?” 
Men tried to fly before the Wright brothers, and failed. 
Robert Owen was right in some of his theories, and 
would have succeeded better if he had had some of the 
advantages we have to-day. To say that we are not 
to try a properly-organised system merely because 
some previous attempts have failed is to condemn the 
world for all time to the muddle in which it now finds 
itself. Having succeeded on a comparatively small 
scale, the region under sane control would be extended 
until it gradually embraced the whole world. 

One of the main things wrong with the inhabitants 
of the world, more serious than the inefficiency of their 
methods of providing themselves with material things, 
is the poverty of their outlook. The vast majority fail 
completely to look at life from the right point of view. 
They do not see its finest opportunities; they are 
almost blind to its greatest duties. The intellectual 
and spiritual sides of their nature are undeveloped. 
This is partly due to the exhaustion of effort in their 
struggle for existence, a struggle which ought to be 
lightened in the way I have indicated. But this is not 
the only cause of the poverty of outlook in the vast 
majority of mankind. It is in a great measure due 
to the inefficiency of their teachers. 

The education of the young is a duty that must be 
approached with great discretion. Each child must 
be regarded as a reasonable entity looking out upon the 
world with interest and ready to absorb impressions 
from its surroundings. It is most important that the 
things that we put before it shall be of such a kind 
that, when the child applies its reason, it shall arrive at 
a correct result, for it is only in that way that the 
young mind gains confidence in its reasoning powers. 
After twenty years’ experience of the students who 
present themselves for evening classes, I assert that 
not more than one-fifth of the inhabitants of this 
country will follow a simple logical argument, even 
when it is about a subject in which they are interested. 
The remainder will let their minds wander, and will 
take a result on trust without even hoping to under- 
stand it. This I attribute in a great measure to the 
fact that in their early years their reasoning powers, 
so far from being encouraged, were actually wrecked 
on the snags of unreasonable studies. 

Education should be directed much more than it is 
at present to the making of young people into happy 
pet useful citizens. To this end the subject-matter 
of education should be concerned more with the things 
around us than with the things of the past. History, 
of course, should have a place in education, but it 
should be valued mainly for its bearing on the present. 
The curricula of schools have been very greatly im- 
proved during the last few years, but there still remains 
a great deal to be done before we can say that we take 
the shortest and most reasonable way to learning. 
When that shortest and most reasonable road has been 
gained, it will be found that boys and girls are carried 
much further and made into much happier and more 
useful citizens. 


LETTERS TO THE EDITOR. 


INTERNAL COMBUSTION ENGINE 


NOMENCLATURE. 
To tae Eprror or ENGIneertne. 


Str,—Referring to the correspondence columns of 
your issue of June 24, if Mr. Ward will turn up your 
review of January 22 of Professor Robinson's new book, 
Heavy-Oil Engines of Akroyd Type, he will find some 
very good reasons to give his students why most oil 
engines should not be called “ Diesels.” 

| should say that wherever this nomenclature 
properly applies the word “ Diesel" should be spelt 
with a capital D. After studying Professor Robinson's 
book it is sufficiently clear that Dr. Diesel’s chief 
contribution to oil-engineering progress was the actual 
introduction of high compression, and as this must have 
done much to stimulate the subsequent development 
of the Akroyd type, the credit due to this Continental 
refrigeration engineer might in fairness be acknowledged 
in the capital initial. 

Many people are curious to know why the name 
“ Akroyd ” was applied to Stuart’s engines. Was it 
his modesty or his inventor's just pride? But the 
choice is an unhappy one, as the word is difficult of 
enunciation. “ Diesel,” on the contrary, is a eupho- 
nious word, ¢.g., it carries well in a telephone conversa- 
tion. It might not be too late even now to introduce 
the expression “Stuart engine ”—it is passably 
pronounceable and audible, and any manufacturer 
sufficiently patriotic to adopt it might find therein a 
good publicity point. 

But in using the term “ oil engine " I think Mr. Ward 
answers his own question. All prime-movers are 


described either by their working fluid or their fuel— 
steam turbine, water turbine, electric motor, gas engine, 
petrol engine, kerosene engine, so why not oil engine ? 


tion of the intended service might be made, e.g, 
marine oil engine, stationary oil engine, or high-speed 
oil engine. All these would by universal usage come 
to be understood as compression-ignition, airless- 
injection engines working at (principally) constant 
volume. The name “ Diesel” should be reserved for 
oil engines having the traditional pancake-shaped 
combustion chamber, blast injection, and (more or less) 
constant-pressure combustion. 

I would deprecate the adjectives ‘‘ heavy oil” or- 
“ crude oil’’ engines, as they, somehow, have a psycho- 
logical reflection upon the weight or workmanship of 
the engine. 

In conclusion, a review of the advertisements of 
Stuart-type oil engines appearing in your journal 
reveals the trend of current opinion. The term “ oil 
engine” is employed by Messrs. W. H. Allen, Davey 
Paxman, Gardner, Hamworthy, Petter (except ‘ atomic 
Diesel ’’) and Ruston Hornsby, while “ Diesel ” is used 
by Messrs. Crossley Brothers, Gleniffer and J. and H. 
McLaren, so that it appears that “oil engine” is 
becoming the popular term, and rightly so. 

I am, 
Yours faithfully, 
** Nom.” 

Kuala Lumpur, 


REVOLUTIONS. 


To Tae Eprror oF ENGINEERING. 

Str,—In the article which appeared in ENGINEERING 
of August 19, page 201, giving some useful calculations 
regarding “‘ Estimation of the Weight of Geared Com- 
pound Turbines for Twin-Screw Destroyers,’ Mr. 
Richard Gardner raises an unnecessary bogey. He 
fears that the desired reduction in weight attainable 
by increased speed of revolution of the high-pressure 
turbine ‘“‘ may involve difficulty in connection with an 
abnormally high surface speed at the journals,” and 
concludes by opining that his results are “ probably 
beyond the scope of practical consideration on account 
of the difficulty there would be in the design of the 
high-pressure journals.” 

Now what is an abnormally high surface speed at 
the journals ? And does the weight of the rotor affect 
the problem? Mr. Gardner must know that pivoted 
multi-pad journal bearings of the Michell type have been 
running in destroyer machinery for years at very high 
revolutions and surface speeds, with no wear or renewals 
of any kind. Surface speeds exceeding 150 ft. per 
second, or loads up to 550 lb. per square inch are 
carried. If it be desired to exceed these figures then 
I would point out that the higher the speed the greater 
the permissible load: and that no limits of speed or 
load have yet appeared on the Michel bearing horizon. 
No doubt there are limits, and no engineer would be so 
daft as to suggest impracticable figures. On the other 
hand, it would be a pity to stultify advance in general 
design and weight reduction because of supposed 
limiting features in a detail like a journal bearing : 
and this note is just to assure Mr. Gardner and other 
investigators that in our experience such fears are 
groundless. 

Yours faithfully, 
J. Hamitton Grsson. 
Michell Bearings, Limited, 
3, Central Buildings, Westminster. 
August 24, 1932. 


knowledge of the mentality of the housewife, and 
of the country housewife in particular, I think I can 
say with some confidence that not all the highly 
coloured publicity literature, or even the lantern 
lectures and cinema shows to which Mr. Matthews 
quite rightly alludes, will convince her that electricity 
is the best form of illuminant or power medium so 
long as the costs of lamp and electrical appliances 
remain at their present ridiculously high figure. An 
electric lamp costs at present anything from ls. 6d. 
upwards, except at Woolworth’s, where they can 
be purchased for 6d. In some parts of the world they 
can be bought for about 2d., for reasons which do 
not appear obvious. One thing is quite evident, 
that lamps are being sold in Great Britain to-day at 
prices several times higher than they need be, and 
the sooner these prices are brought down the better 
for all concerned. The price of a small electric kettle 
(too small to be of any service to the average agri- 
cultural labourer) is about 30s., whereas an ordinary 
kettle lasting several years can be purchased for 2s. 6d. 
The latter requires no further upkeep, whereas a new 
element is necessary in the electric variety every six 
months or so. Surely the difference between these 
two figures does not represent a reasonable price of 
fitting a heating element. Incidentally, the design 
of all electric kettles which have come before my 
notice is simply ludicrous. To boil one pint of water 
about 5 lb. of copper or other material has to be heated. 
Electric smoothing irons appear to be satisfactory in 
design, but they too are far more expensive than their 
construction warrants. Before there is the slightest 
hope of any general use of electricity in the homes of 
British farm labourers, they will have to be offered 
current on very much more favourable terms than 
anything I have so far heard of, and until the points 
to which I have referred above receive really adequate 
consideration from the electrical industry, farm labourers 
must be expected to continue to use coal, peat, and 
wood for their fires, and oil and candles for their illu- 
mination. 

In passing, it may be of interest to relate my personal 
experience in the use of electricity for domestic purposes 
in an urban district. The tariff consists of 19s. 6d. per 
quarter for a small 7-roomed house, plus a flat rate 
of 3d. a unit for all purposes. I give below a com- 
parative statement as between the use of (A) gas only 
for lighting cooking and heating and (B) combination 
of electricity and gas :— 

A. 

Gas fire in sitting room. Gas lighting. 

Gas cooker. Annual bill about. 6/. (in- 

Gas smoothing iron. cluding hire of cooker). 

Gas ring for wash boiler. 


B. 
Gas fire in sitting room. _Electric coffee percolator. 
Electric cooker. Electric cleaner. 
Electric smoothing iron. Small electric bowl fire 
Gas ring for wash boiler. used very occasionally. 
Electric lighting. Annual bill, 12/.(including 
Electric kettle. hire of cooker.) 
Yours faithfully, 
ELimaBETH PuRDAY. 

70, Bloomfield-road, Belfast. 

September 4, 1932. 








PERMANENT EXHIBITION oF BurtpIna MATERIALS 
AND EquirpmMEeNtT.—The Building Centre, at 158, New 
Bond-street, London, W.1, which was opened to the 
public on September 7, consists of a permanent exhibi- 





ELECTRICITY SUPPLY AND THE 
SMALL CONSUMER. 
To tHe Eprror or ENGINEERING. 

Str,—In your issue of September 2 you reprint 
a paper by Mr. R. Borlase Matthews read before 
the British Association, entitled “‘ Rural Electrification 
and the Grid.” 

It is extremely interesting, and I may say refreshing, 
to read a paper on the subject of electrical distribution 
by somebody who appears to have a fairly extensive 
personal experience from the consumers’ standpoint, 
as I gather from the paper that Mr. Matthews is the 
owner of a farm on which electricity is used for no 
less than 67 purposes. It appears evident from his 
discourse that the success of rural schemes depends 
ultimately upon adequate support from the domestic 
consumer. This appears also to be the case in urban 
districts in which the low tariffs accorded the industrial 
users appear to be awarded at the expense of the 
domestic user, who unlike the industrialist is not in a 
position to bludgeon the electrical supply authority 
by means of a display of Diesel engine blue prints. 
The agricultural labourer has many advantages in 
living amid the beauties of nature, but financially he 
is & poor man, and his wifé must, of necessity, count 
every penny of the weekly budget with scrupulous 





If further qualification is thought desirable, an indica- 





care as to its wise expenditure. Speaking with some 


tion of examples of practically everything required to 
make and equip buildings of every type. The Centre 
has been established for the mutual benefit of architects, 
manufacturers of materials and equipment, all those 
engaged in the building industry, and for the public who 
are interested in the buildings which they use. Practi- 
cally everything to be seen on the premises is an exhibit ; 
for example, the floor coverings, of rubber, wood, lino- 
leum and other materials, the wall coverings, the ceilings, 
and, of course the lighting fittings, which are very 
numerous and of all kinds. On the lower ground floor 
may be seen the heating plants of various types which 
will be actually used to heat the building, the air- 
conditioning plant, and a telephone exchange exhibited 
by the General Post Office. In addition to these working 
exhibits, there are thousands of examples of manufactured 
materials and articles of equipment, wide ranges of 
bricks built up in wall formation, stones, marbles, sands, 
cements, timber, paints, glass, grates and fireplaces, 
casement windows, kitchen, scullery, bathroom and 
lavatory equipment and installations, hospital equip- 
ment, &c. The Government Building Research Station 
at Watford and the Forest Products Research Labora- 
tory have each been provided with space in which 
exhibits connected with methods of dealing with the 
ravages of the death-watch beetle and other timber 
diseases are shown. The Centre will be open every 
weekday, free of charge, from 9.30 a.m. to 7 p.m. It 
will not be possible to buy anything on the premises, but 
visitors are quite free to view and handle the exhibits 
without guidance or interference, and inquiries made by 
them will be treated as confidential. Manufacturers will 
not be given the name of inquirers unless the latter 








specially wish it. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that at August 22, 
1932, there were approximately 9,280,000 insured 
persons, aged 16 to 64, in employment in Great Britain. 
This was 37,000 less than a month before, and 85,000 
less than a year before. The decline since July was 
largely due to a reduction in the numbers in employ- 
ment in the cotton industry, which was affected by 
stoppages of work in some districts owing to trade 
disputes. There was also a falling off in textile print- 
ing, bleaching, dyeing, &c., in the tailoring trade, in 
coalmining, in dock and harbour service, and in the 
distributive trades. An improvement, however, was 
recorded in the jute industry. 





At August 22, 1932, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 2,040,078 wholly unemployed, 
719,295 temporarily stopped, and 100,455 normally in 
casual employment, making a total of 2,859,828. 
This was 48,046 more than the number on the registers 
at July 25, 1932, and 126,046 more than a year before. 
The total on August 22, 1932, comprised 2,289,045 
men, 83,737 boys, 430,271 women, and 56,775 girls. 
Comparison with the figures for a year ago is affected 
as a result of legislative and administrative changes. 
The figures, however, include all persons registered as 
unemployed, whether in receipt of benefit or transi- 
tional payments or not, including those who continued 
to register, as they were entitled to do, after disallow- 
ance of benefit or transitional payments. 





Of the persons on the registers at August 22, 1932, 
about 51 per cent. were applying for insurance benefit 
and about 38 per cent. for transitional payments, 
while about 11 per cent. were uninsured or were, for 
other reasons, not entitled to benefit or transitional 
payments. In the case of about 60 per cent. of the 
total of 2,540,470 persons on the registers who were 
applying for benefit or transitional payments the last 
spell of registered unemployment had lasted less than 
three months, and in the case of about 71 per cent. it 
had lasted less than six months ; about 16 per cent. of 
the total had been on the register for 12 months or 
more. 





Between July 25 and August 22, the numbers on 
the registers decreased by 3,737 in the London area, 
and 10,492 in Scotland. There were, however, increases 
of 1,240 in the South-eastern area, 1,957 in the South- 
western area, 4,516 in the Midlands, 9,918 in the 
North-eastern area, 37,706 in the North-western area, 
and 6,938 in Wales. 


A statement issued last week by the London General 
Omnibus Company, Limited, points out that in their 
difference with the omnibusmen who are members of 
the Transport and General Workers’ Union, there are 
two issues. One relates to deductions from wages to 
meet the serious decline in earnings, and the other to 
adjustments in wages and conditions fairly to meet the 
proposed increase in the speed of operation. In 1931, 
it is stated, the traffic receipts of the Underground 
Group of Companies fell by over 350,000/., as com- 
pared with 1930, and in 1932 they have already fallen 
by over 380,000. to the end of August, as compared 
with 1931. To meet these accumulated losses in 
receipts, it is necessary that some corresponding 
reduction in working expenses should be secured, and 
with that object in view, the companies have made 
proposals to the whole of the staffs in their employ for 
percentage reductions from salaries and wages which, 
if accepted in full, would only have covered half the 
total loss to date. These deductions have been 
accepted by all the trade unions concerned with two 
exceptions; in one case, a final answer has not yet 
been received. In order to deal fairly with all the 
trade unions, there is, it is claimed, an obligation thrown 
upon the Companies to see that, having regard to all 
the circumstances, the deductions to be made are 
fairly to be applied to all the staff. The Companies 
cannot withdraw from that position. 





At present, the communication proceeds, most of 
the omnibus routes are still timed in relation to the 
obsolete speed limit of 12 miles per hour. The intro- 
duction of pneumatic tyres permitted higher speeds 
up to 20 miles per hour, and the Road Traffic Act, 1930, 
permitted still higher speeds up to 30 miles per hour. 
It is not suggested that omnibuses can be worked 
throughout London at such speeds, having regard to 
the congestion of the streets and the needs of the 
traffic, but that higher speeds than those at present 
obtaining are safe and practicable, especially on open 
and outlying sections of routes, cannot be denied. 
There are frequent complaints of crawling omnibuses. 


subject without result. The Companies had agreed, 
in principle, that drivers and conductors should share 
in the economies and advantages to arise from the 
introduction of a higher speed. The two issues—the 
deductions from wages to meet the present emergency 
and the changes to result from higher speeds of opera- 
tion—became linked together, and the Company 
eventually ed to a proposal for submission to the 
staff by which the deduction to be made from drivers’ 
wages was reduced by from 3s. 7d. to 1s. 6d. per week, 
and from conductors’ wages from 3s. 2d. to ls. per 
week. In addition, the Company agreed to curtail, 
by half an hour, the daily hours of work, and not to 
discharge any drivers or conductors who might become 
redundant in consequence of the higher speed of 
operation. If there is any uncertainty as to the effect 
of the proposals arising out of the introduction of 
higher speeds, or as to what is intended, the Com- 
panies have been, and still are, prepared to clear it up. 





An interesting discussion took place recently in the 
Italian Senate on the subject of unemployment. 
Senator Federico Ricci suggested that measures should 
be taken to encourage the introduction of new machin- 
ery when unemployment was low, and to render such 
introduction more difficult when unemployment was 
high. These measures might consist of meeting the 
cost of unemployment insurance by a tax on machines, 
instead of contributions by the workers. In periods 
of prosperity, the taxes required to meet the costs of 
insurance would be lower and mechanisation would 
be encouraged, while in times of depression, the 
opposite would be the case. Mr. Bottal, Minister of 
Corporations, expressed the view that the suggestion 
was worthy of examination. 





Mr. Sabatini Washington proposed that hours of 
work should be reduced, without reducing wages, in 
proportion to the output of machines. For this 
purpose, machines in each industry would be classified 
in two groupe, according to the hours of work saved 
by them. If the number exceeded a certain maximum, 
the employer would be authorised to discharge a 
certain fraction of the number of workers who had 
become superfluous. For instance, a machine making 
it possible for one man to do the work of three would 
be controlled by two workers working in rotation, 
instead of by a single worker. If, on the other hand, 
the number of workers rendered superfluous was below 
the maximum, there would be no obligation to engage 
additional labour, but the employer would be required 
to pay a contribution to a special fund which might 
be used for the payment of export bonuses to under- 
takings covered by the proposed system and also for 
the payment of unemployed benefit and the execution 
of public works. Finally, there would be a third 
class of machines which could be used without restric- 
tion. 





A Decree has been issued in Greece codifying the 
legal provisions relating to the eight-hour day. The 
part of it which applies to works engaged on continuous 
processes is interesting. Factories, or parts of factories, 
working on continuous processes are defined as those 
in which hours of actual work exceed 10 in the day. 
Exemptions from the provisions of the Decree may, 
however, be granted by special order of the Minister 
of National Economy, published in the Official Gazette, 
on the basis of a recommendation by the Labour 
Council, but only in the event of an exceptional 
accumulation of work, and then only if there are serious 
difficulties in the way of increasing the staff for the 


purpose of carrying out such work. 





Official statistics show that the aggregate number 
of hours worked in all Japanese factories regular] 
employing five persons or more was 5,361,914,000 in 
1929 and 4,971,991,000 in 1930—a decline of 7-3 per 
cent. The total amount of wages paid by these 
factories was 754,398,000 yen in 1929, and 648,328,000 
yen in 1930—a fall of 14-1 per cent. The rate of the 
wage reduction, it will be noted, was almost double 
that of the hours’ reduction. 





Addressing the sixty-fourth Trades Union Congress, 
which opened at Newcastle-on-Tyne on Monday, the 
president, Mr. John Bromley, of the Associated Society 
of Locomotive Engineers and Firemen, said that the 
Government’s failure to cope with the problem of 
unemployment and to promote the recovery of our 
trade and ind had been abject. It was no 
exaggeration of the dreadful tragedy to say that there 
were well over 3,000,000 unemployed workers in the 
land to-day. The Government stood condemned by 
the fact that there were now 250,000 more workless 
people than when it came into power. And when 





Discussions with the Transport and General Workers 
Union have been proceeding for some time on this 





the Government's claims to credit for having ‘* balanced 
the Budget” was advanced, let it not be forgotten 


Y| main bodies. 


that the claim was fictitious to the extent to which the 
burden of maintaining the unemployed had been thrown 
off by the National Exchequer. Local authorities and 
private charity, the impoverished relatives of un- 
employed persons, and the unemployed themselves 
were bearing the burden which the Government threw 
off in its iniquitous economy legislation. The number 
of people in receipt of outdoor relief had risen in a year 
of ** National’ government by 40 per cent. 





Figures, Mr. Bromley went on to say, could not tell 
the true tale of this national tragedy. It could be 
told only by those who knew the state of affairs in the 
homes of the people; by the weary and despairing 
mothers; by the embittered, heartbroken fathers ; 
by the workless youths and maidens; by the hungry, 
ailing children. His deepening conviction was that 
it could be solved only by bold and drastic action for 
the reorganisation of industry on the’ basis of a shorter 
working day and working week, without reduction of 
wages. To the objection that the working day could 
not be shortened without increasing labour costs 
where industry could not even now pay its way, he 
urged the reply that general economic conditions 
demanded an increase of purchasing power which 
might well be given to the wage-earners additionally 
employed as a consequence of shortening the working 
day in the form of wages on the credit of the State 
itself. But a shortening of the working day must not 
involve merely a division of the existing total of wages 
between the employed and the re-employed workers. 
More spending power was needed. Without it, the 
existing condition of technical over-production would 
continue, intensified by the additional production 
resulting from the re-employment of the workless. In 
a scientifically organised society, productive capacity 
balancing an equitable distribution of wealth, there 
need be no ragged, hungry creature crawling homeless 
beneath the skies. pal 

After the Congress had heard a statement on the 
cotton dispute by Mr. Naesmith, of the Weavers’ 
Amalgamation, the following emergency resolution, 
moved on behalf of the General Council, was agreed 
to :—‘* That this Congress emphatically condemns the 
reactionary policy of the Lancashire cotton trade 
employers in seeking to depress still further the already 
inadequate standard of living of their employees. 
Congress expresses the considered view that such a 
policy is futile as a means of rehabilitating the industry, 
can only postpone its long overdue reorganisation, and 
must further limit the market for industrial products. 
Having heard the case of the cotton trade unions, 
Congress pledges itself to support by all means in its 
power their fight for trade union standards of life, for 
the reinstatement of workers who have lost employment 
owing to their defence of trade union principles, and 
for the sanctity of trade union agreements. Congress 
instructs the General Council to organise all possible 
moral and financial assistance to help the cotton 
workers in their magnificent struggle, and calls upon all 
wage-earners and sympathisers throughout the country 
to respond to this appeal.’ It was decided to form 
a fund for the support of the strikers, the General 
Council heading the list with a donation of 1,000/. 





On Monday, Sir Henry Betterton, the Minister of 
Labour, addressed a letter to the representatives of 
both employers and employees in the weaving section 
of the cotton industry, suggesting that the two sides 
should meet for the discussion of certain lines of 
approach and “ make a new effort to avoid the further 
waste of the resources of the industry and those 
engaged in it.” The lines of approach suggested were 
that small joint committees should be appointed to 
examine the causes of the differences and report to the 
It must no longer appear, Sir Henry 
said, that the settlement of its own internal problems 
was beyond the industry’s capacity. The letter was 
considered on Wednesday by the parties concerned. 





The proposal to reduce wages, of which the Federa- 
tion of Master Cotton Spinners’ Associations has given 
notice, has been rejected by the Operative Spinners’ 
Amalgamation and the Cardroom Operatives’ Amalga- 
mation, which represent an overwhelming number of 
the workers engaged in the spinning section. The 
Central Board of the Northern Counties Textile Trades 
Federation is considering the proposal. A ballot of 
the Operative Spinners is in progress, and members 
are recommended by the executive committee “ to 
vote in favour of ceasing work rather than accept the 


proposed reduction.” 








Erratum.—By an inexplicable slip 


BRIDGEWORK : 
of the pen on page 276 ante, the date of the \isdowne 








bridge at Sukkur was given as 1905. The bridge was 
actually opened for traffic in 1889. 
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CONSTRUCTED BY MESSRS. GLENFIELD AND KENNEDY, LIMITED, ENGINEERS, KILMARNOCK. 
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Aw account of the water turbines for the Shanan 


CONTROL VALVES FOR 
RIVER HYDRO-ELECTRIC 


Power Station, of the Uhl River project, Punjab, 
India, was given in ENGIN 2EeRNe, vol. cxxxiii, page 95 | 
(1932), from which it will be seen that they will ulti- | 
mately operate under the exceptionally high head 
of 2,011 ft. Naturally with a pressure of this order, 
control of the water supply presents special problems. 
We accordingly supplement our previous article by 
a description of some of the valves in the pipe line, 
all of which have been manufactured by Messrs. | 
Glenfield and Kennedy, Limited, Kilmarnock. The 
valves which directly control the water inlet to the 
turbines are shown in Figs. 1 te 7,,and are the first of 
the type to be constructed in tais country. They are 
of the “ Bell” rotary type, and operate under a static 
head of 2,011 ft. The principle will be clear from 
the diagrammatic sectional drawings given in Figs. 4, 
5 and 6. It is, in effect, that of the straight-through 
cock, modified to suit the very much greater dimen- 
sions. The body casting is in halves and is spherical, 
with inlet and outlet branches on the horizontal axis 
and bearings for the trunnions on which the valve is 
rotated. This latter is formed of a cylinder with its 
axis horizontal and carrying upon one side a flange 
provided with a facing ring. The trunnions are 
simply vertical tubular projections, but the upper one 
is provided with two radiating vanes which rotate in a 
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26-In. Rotary VALVEs. 


Fie. 7. 


The valve is shown’in the closed position in Fig. 4, 














, outlet passages is maintained and the flow of water 
is, in consequence, smooth and unobstructed, and the 
loss of head is reduced to that ofan equivalent length 

|of plain pipe. It will be also evident that the move- 
ment from “ closed” to “‘ open” is 90 deg., and that 

| when closed the facing ring is bedded upon a correspond- 
|ing ring in the outlet side of the body, the seating 
| surface being spherical. Reference to Fig. 6 will show 
|that the servo-motor chamber is divided, on the 
| left hand side, into two parts by a vertical partition ; 
| water under pressure is admitted to both parts to 
rotate the valve as required, the partition and vanes 
being made watertight by suitable leather packing. 

The operations of opening and closing the valve are not 

| merely those of simple rotation, otherwise, due to the 

great water pressure, viz., 870 lb. per square inch, a 
heavy rubbing action would take place between the 

| seating faces, and considerable wear would occur. To 

| avoid this the valve is moved clear of the seat during 
| both operations. 

The unseating movement is effected as follows. 

| Neglecting for the moment the actual control gear, 

| water under pressure is admitted through the pipes 
| at the left hand of Fig. 6 to both halves of the servo- 
motor chamber. As the pressure is the same on 
both vanes, there is no torque on the upper trunnion 

|and the valve does not turn. There is, however, 4 

| pressure on the axis of the valve directly opposed to the 

| pressure of the water acting on its cylindrical part. 


closed chamber bolted to the top of the body, and form | and in the open position in Fig. 5. It will be clear| The journal of the lower trunnion is made slightly 
& serve-motor. 





|from the latter that the diameter of the inlet and | spherical and that of the upper trunnion is formed 
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with a small clearance, water-tightness at this point 
being ensured by hydraulic cup leathers. The valve 
may thus be tilted slightly in a vertical plane and it 
is this tilting, brought about by the pressure on the 
vanes, that frees the valve from its seat. The load 
on the vanes is, of course, greater than that on the 
cylindrical part of the valve, and it has to be main- 
tained in some degree until the valve is fully opened or 
closed, as the case may be, while a turning force has 
also to be provided. This is created by reducing the 
pressure in one half of the chamber, depending on the 
direction of rotation required, the reduction being 
effected by allowing a certain amount of the actuating 
water to escape. The pressure on the two vanes is thus 
unbalanced and the necessary torque is obtained, though 
the sum of the two loads is sufficient to keep the valve 
away from the seat. Of course, this total pressure 
decreases in the horizontal axial direction as the vanes 
alter in angular position, but this is automatically com- 
pensated for by the decrease in pressure on the valve 
itself in the opposite direction when the valve is being 
opened. When fully open there is no closing force 
on the valve. 
mcrease, and when fully closed the pressure on the 
cylindrical part keeps the valve tight on the seat, the 
pressure on the vanes being then removed. It will 
be realised that immediately after opening, and till 
just before closing the valve is practically balanced 


and the turning force required is little more than that | 


needed to overcome friction on the trunnions. 
The control gear may now be referred to. It is 


When closing the valve both forces | 


| shown in Figs. 1 to 3, and consists of a 1-brake horse- 


power motor driving the operating valve through 
reduction gearing. This valve distributes the pressure 
water to the servo-motor of the main rotary valve 
and is also mechanically connected to the top trunnion. 
The operating valve is accordingly under dual control 
resulting in a kind of -hunting action, the time of 
opening or closing of the main rotary valve being one 
minute, which avoids shock or excessive pressure 
rise upstream. An external view of the valves.is given 
in Fig. 7, the thickness of the flanges and closely-pitched 
bolting bearing witness to the high pressure under 
which they operate. The bodies and valves are made of 
cast steel, while the seats and facing rings are of gun- 
metal. As the whole of the operating mechanism is 
outside the valve, overhaul can be carried out without 
the necessity of emptying the pressure pipe. There are 
four of these valves in the system. 

An example of another type of valve subject to high 
pressure is shown in Figs. 8 to 10, above. As these 
valves, of which there are also four, operate as guard 
valves for the automatic -self-closing needle valves 
installed on the pipe line immediately downstream of 
the portal, the head is not so great as in the valves 
just described, and they are therefore.constructed to 
operate under a head of 510 ft. They are of the 
| balanced disc type, and are 55 in. in diameter. The door 
| is of the double convex-lens shape to reduce head loss 
and avoid disturbance. An interesting feature of the 
| design is the incorporation of the McAulay patent seal- 
| ing ring, which reduces the leakage through the valve 












to a negligible quantity, when the door is in the closed 
position. The device consists of a gunmetal ring 
contained within a machined recess in the body of the 
valve as indicated in Fig. 8, and retained in position by 
a series of locking set-screws arranged round its cireum- 
ference. When the door is fully closed, and pressure has 
been admitted to the upstream side of the valve, this 
ting is forced into contact with the edge of the door by 
means of a series of jacking screws, which are then locked 
in position by the set-screws above referred to. A gun- 
metal ring is also fitted to the edge of the door, so that 
erosion is prevented when the valve is open and the 
contact faces are kept in good condition. 

The valves are constructed of cast steel, and special 
attention has been paid to trunnion lubrication. The 
glands can be re-packed while the valve is under 
pressure, by relieving the pressure below the stuffing 
boxes in which lantern bushes are fitted. The operating 
gear consists of single-reduction worm gear, the valve 
being designed for operation under balanced conditions 
only. For securing these conditions a 3-in. by-pass 
valve and pipe is fitted, which permits of the space 
between the valve and the self-closing needle valve 
being filled with pressure water before the door is 
opened. Two of these self-closing valves are installed 
at present, i.c., ome on each pipe line, but the re- 
maining two pipe lines are fitted with the balanced disc 
valves so that the installation is, so far, complete. 
To enable these valves to be opened and closed 
periodically, to ensure that they remain in working order, 
a short length of pipe blanked off at the end is fitted on 
the downstream side of each valve, forming a chamber 
to which pressure water can be admitted during the 
test. 

(To be continued.) 








‘*MODEL ENGINEER” 
EXHIBITION. 


Tae Model Engineer Exhibition, which opened 
on Thursday, September 1, at the Royal Horticultural] 
Hall, Westminster, and will remain open until to- 
morrow, Saturday, September 10, is the fourteenth 
of its kind that has been organised by our contem- 
porary, The Model Engineer, and shows every sign 
of proving not the least successful in the series. There 
has been a record number of entries for the various 
competitions, and inspection shows that the average 
quality of the different models of locomotives, ships 
and other machines is high, while there are not a few 
cases where the skill and patience exhibited is deserving 
of the greatest praise. It is worth while noting that 
the majority of the exhibits are not the work of those 
who have had engineering training, but have been 
prepared, often without drawings or other similar aids, 
either from memory or from actual measurements on 
the originals. The care, skill, and time that have had 
to be expended to obtain results whose marketable 
value is, unfortunately, small, is ample proof of 
the interest that engineering arouses in those who 
are not primarily engaged in pursuing it as a profession. 
Among the ships exhibited, special mention must 
be made of the model of H.M.S. Antelope, which is 
shown by Mr. E. F. Truscott. This is constructed 
on the scale of +’; in. to 1 ft., and its two Yarrow boilers 
can be fired by methylated spirits, the steam generated 
at 40 Ib. per square inch being used to drive a de Laval 
turbine, the diameter of which is }} in. over the shroud- 
ing. This turbine is connected to the propeller through 
single-reduction gearing, and enables the ship to 
be driven at a speed of 1-25 knots for 15 minutes 
atone firing. The turrets and guns can also be operated, 
and one of the latter will fire a projectile ;% in. in 
diameter, which will penetrate a wooden target at 
a range of 22 in. The searchlights are supplied with 
electricity from ‘‘ fountain-pen ” batteries. The Cham- 
pionship Cup has been awarded to Mr. A. G. Woodwards, 
for a model of a pair of beam pumping engines of a 
type which were built by Messrs. King and Company, 
of Bury, about 1850-1860. These engines were installed 
at the Tring pumping station of the Aylesbury ‘Water 
Company.’ The model is constructed to'a scale of 
1} in. to the foot and weighs 14 cwt. It took over 
six years to make, the dimensions being noted from 
the actual engine. It contains taper pins which 
are only ,.f,:in. long and taper from +j$, to yeny- 
For drilling many of the smaller holes a special drill 
was constructed out of an ordinary sewing needle. 
The Borneo Cup has been awarded to Mr. R. W. Wood, 
who is exhibiting a prototype of a Murdoch high- 
pressure steam table engine which was working in 
Glasgow about 1840. The exhibition also contains 
what is said to be the smallest working locomotive 
model in the world. This weighs 4 oz. and will pull 
a load of 14 oz. It is driven by an electric motor 
1 in. long. 


THE 





Cuance or Appress.—Mr. F. Gronback informs us 
that he has removed his office to 7, Staplands-road, 
Broad Green, Liverpool. 
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ENGINEERING TRAINING AND 
EDUCATION. 


Chelsea School of Metallurgy.—A copy of the pros- 
pectus of the day and evening courses in metallurgy, 
to be held during the 1932-33 session at the School of 
Metallurgy, Chelsea Polytechnic, Manresa-road, London, 
8.W.3, has recently come to hand. The courses 
available are recognised by the University of London 
for B.Sc., and higher degrees, by the Institute of 
Chemistry for the diploma in metallurgical chemistry, 
and by the City and Guilds of London Institute for 
ferrous and non-ferrous metallurgy. The diploma 
of the School is also awarded for full-time day courses, 
and a certificate granted to evening students com- 
pleting successfully a course of training. The pros- 
pectus contains syllabuses of lectures and practical 
work, time tables of courses and particulars regarding 
the fees payable and the scholarships and exhibitions 
tenable by students. Copies of the prospectus are 
obtainable from the Principal of Chelsea Polytechnic, 
at the address given above. The autumn term of the 
1932-33 session will begin on September 21, and 
students should enrol on the two preceding days. 

Northampton Polytechnic Institute—We have received 
three pamphlets from the Principal of Northampton 
Polytechnic Institute, St. John-street, London, E.C.1. 
These contain, respectively, particulars of day and 
evening courses in applied chemistry, of evening 


courses in civil and mechanical engineering, and of 
evening courses in electrical engineering. The courses 
available, of which full particulars are given, lead to 
National Certificates in general chemistry; to course 
certificates in electro-deposition, glassworking, fuel 
technology and metallurgy; to National Certificates 
in mechanical and electrical engineering; and to 
London university degrees in engineering. Syllabuses 


of the courses, the requirements of various examining 
bodies, and full details regarding fees and hours of 
attendance are included in the sectional prospectuses. 
These, together with any further particulars may be 
obtained from the Principal of the Institute. The 
forthcoming 1932-33 session will begin on September 
26, enrolments of students being taken during the week 
commencing September 19. 





Trauis or H.M.S “ Darta.’’—The torpedo-boat 
destroyer, H.M.S. Daring, left the Southampton shipyard 
of Messrs. John I. Thornycroft and Company, Limited, 
Southampton, on Monday last, September 5, and pro- 
ceeded to Plymouth for her acceptance trials. She is 


one of the Defender class of destroyers, and has been | 


ordered under the 1930 naval estimates. Her length is 
315 ft., and her displacement about 1,390 tons. The 
propelling machinery is designed to develop approxi- 
mately 36,000 h.p., to give an estimated speed of 36 knots. 





NEWCASTLE-uPON-Tyng Gas Suprty.—The area of 
gas supply of the Newcastle-upon-Tyne and Gates- 
head Gas Company extends 20 miles from north to 
south and a similar distance from east to west and 
covers most of Industrial Tyneside. The sales of gas 
totalled 5,045,000,000 cub. ft. in 1931, compared with 
3,538,000,000 in 1921 and 3,054,000,000 in 1911. The 
progress made by the company in recent years, and an 
account of its achievements and policy are contained in 
the Year Book, 1932, issued from the chief office, 33, 
Grainger-street West, Newcastle-upon-Tyne. This bro- 
chure, which is well written and illustrated, states that 
a new spiral-guided gasholder having a capacity of 
3,000,000 cub. ft. has nm erected and recently brought 
into service at Howdon Gas Works. The reconstruction 
of a portion of the retort plant at Elswick Gas Works 
has been completed, and the reconstruction of 4 
further portion has been put in hand. Other works 
now under weigh include the erection of a 250,000-oub. ft. 
capacity gasholder at Chester-le-Street, the installation 
of a waste-heat boiler plant at Redheugh Works, and 
the relaying of about 3 miles of high-pressure main in the 
old enous area. It is sta that 1931 was a 
record year for main-layi for the Company, some 
54,700 yards of main Sovked been placed in position. 





Tue Domestic Exvecrricat Loap or Great Brrraw. 
—As a result of an examination of available statistics 
The Electrical Times has hed the lusion that 
of the 11,000,000 odd houses in Great Britain about 
4-4 million or 40 per cent., are connected to an electricity 
supply. This conclusion is based on statistics obtained 
from areas where complete figures are available, from 
other areas where the connections are given, but not 
the number of houses, and from a third group, con- 
taining a few important undertakings, about which no 
information is published. Excluding the last it would 
seem that the remaining areas include some 9,000,000 
houses, of which 3-9 million, or 43 per cent., are con- 
nected toasupply. The figures given for the individual 
undertakings disclose very varying degrees of elec- 
trifioation. In areas with 100,000 houses and over, 

with 85,000 houses wired out of 160,000 stands 
out, and Birmingham and Gl w are up to the average. 
On the other hand, Edinburgh can only record 34,190 
houses wired out of 109,420. In the smaller areas 
Hampstead has 17,000 houses wired out of 17,528, 





Aberdare 10,000 out of 11,000, and W Garden 
City 2,420 out of 2,650. On the other hand, Glossop 
has only 700 out of 5,420, Leami and Warwick 670 


PERSONAL. 


Messrs. TANcyes Loarep, Cornwall Works, Bir- 
mingham, inform us that Mr. G. N. Guest, lately managing 
director of Messrs. Hollings and Guest, Limited, and of 
Messrs. John Hands and Sons, Limited, has joined them. 
Any inquiries for hydraulic machinery or power presses 
received by Messrs. Tangyes will be attended to under 
Mr. Guest's supervision. 

Mr. Cuartes 8. Parsons is now released from his 
partnership engagement with Messrs. Forrester, Ketly 
and Company, and will in future be carrying on practice 
under his own name as a chartered patent agent and 
consulting engineer at Thanet House, 231, Strand, 
London, W.C.2. 

Sm: Tuomas Arnscoves, H.M. Senior Trade Commis- 
sioner in India and Ceylon, Mr. W. D. M. CLARKE, 
H.M. Trade Commissioner at Bombay, and Mr. R. B. 
Wittmor, H.M. Trade Commissioner at Calcutta, are 

rticularly desirous of meeting visitors from the United 

<ingdom. The usual time for business visite to India 
is approaching, and the Department of Overseas Trade, 
35, Old Queen-street, London, S.W.1, will be 

to provide representatives of firms, contemplating such 
a visit, with letters of introduction to the Commissioners. 
In addition, an officer of the Indian Section of the 
Department in London will be pleased to render assis- 
tance as regards market conditions, &c., and also 
itinerary, outfit, &c. 


Messrs. Wotr anp Wittiams, 53, Victoria-street, 
London, 8.W.1, have been appointed sales representa- 
tives, for England and Wales, for Messrs. Croydon 
Engineering Company, Limited, designers and manufac- 
turers of fractional horse-power motors. 


We have been informed that Mr. F. C. FarrHotme has 
ceased to be a managing director of Messrs. Thomas 
Firth and John Brown, Limited, Sheffield, a position 
he has held jointly with Mr. A. J. Grant since the 
merging of the two constituent firms last year. Mr. Fair- 
holme is a vice-president of the Federation of British 
Industries, and has acted as chairman of the Sheffield 
district branch of the Federation since 1925. He is 
president of the Sheffield File Manufacturers’ Association, 
and is deputy-chairman of Messrs. Davy Brothers, 
Limited, chairman of Messrs. Firth-Brearley Stainless 
Steel Syndicate, Limited, and director of the  # Trades 
Employers’ Insurance Association, Limited. 

Mr. C. A. Hotirpay’s partnership with Mr. G. 
Robertson, as Messrs. Holliday, Robertson and Company, 
incorporated accountants, Empire House, St. Martin’s- 
le-Grand, London, E.C.1, has m dissolved by mutual 
agreement. He is, however, continui to practice, in 
partnership with Mr. W. J. Dujardin Bolt, under the 
name of + Bhat Dujardin Bolt, Holliday and Company, 
at First Avenue House, High Holborn, London, W.C.1. 








out of 4,400 and Ashton-in-Make 300 out of 4,250. 


The firm of Messrs. A. C. Wetis anp Company, 
Limirep, 43, Carnarvon-street, Cheetham, Manchester, 
is to be carried on by Mr. 8. Pell-Ilderton as receiver 
and manager. All correspondence, inquiries and orders 
will be promptly dealt with either at the head office in 
Manchester or at the London office, 82, Victoria-street, 


| 8.W.1. 








CONTRACTS. 


Messrs. BLACKSTONE AND Company, LimiITEp, Stam- 
ford, have received an order for the supply of sludge- 
pumping equipment for the Gravesend sewage-dis 
works. The order comprises 11 sets of electrically 
driven Blackstone Unchokeable sludge pumps, controlled 
by both automatic and hand-operated starters. The 
contract also includes the supply and fixing of pipes, 
valves, and wiring. 

Messrs. Srr WILLIAM ARROL AND Company, LIMITED, 
Glasgow, have secured an order from the London and 
North Eastern Railway Company for two 50-ton, four- 
motor, overhead electric travelling cranes for the erecting 
shop at their Cowlairs Works, Glasgow. 


Messrs. Guy Motors, Liurrep, Fallings Park, Wolver- 
hampton, have just received a large contract for 3/5-ton 
rigid six-wheeled motor vehicles, from H.M. War Office. 
We understand this to be the twenty-fourth repeat order 
received from this Department, ona the largest contract 
ever placed with the firm by the Government. The 
vehicle is designed to carry 3-ton loads on soft ground 
and 5 tons on hard roads. Repeat orders for Guy 
4-ton vehicles have recently been received from Messrs. 
The Ever Ready Company (Great Britain), Limited, 
Messrs. The British Oxygen Company, Limited, and 
Messrs. The Retail Dairymen’s Mutual, Limited. 








British STANDARD SPECIFICATION FOR COLOURS FOR 
Gas CrtivpEers.—The British Standards Institution has 
issued a revision of its specification No. 349, which deals 
with identification colours for gas cylinders. It will be 
recalled that the specification, first published in March, 
1931, provided for identification colours for the cylinders 
containing the gases most commonly used, the under- 
lying principle of the scheme being that yellow should 
represent the toxic or poisonous gases, and red or maroon, 
the inflammable gases. The ification has now been 
extended to provide for qtiates used for medical pur- 
poses, containing such gases as oxygen, carbon-dioxide, 
ethyl chloride, ethylene, and nitrous oxide. The value 
of the scheme is to some extent contingent upon the 
general adoption of the standard valves specified in 
specification No. 341-1931. Copies of the revised speci- 
fication, which is designated No. 349-1932, may be 
obtained from the Publications Department of the 
Institution, 28, Victoria-street, London, S.W.1, price 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of which 
are given. Further details may be obtained on applica- 
tion to the Department, the reference number appended 
being quoted in all communications. 


Structural Bridgework.—The supply and delivery only 
of structural bridgework for the New Buffalo River 
Bridge, East London, the total weight of the steelwork, 
troughing, &c., being 1,790 tons 15 cwt. The Secretary 
to the Tender Board, South African Railway Head- 
quarter Offices, Johannesburg; October 24. (Ref. 
No. G 11,819.) 

Bolts, Nuts, Rivets, &c.—The supply of various iron 
bolts and nuts, rivets and washers, in varying sizes and 
quantities. The Director-General, Mechanical and Elec- 
trical Department, Ministry of Public Works, Cairo ; 
October 10. (Ref. No. G.11,820.) 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 


The General Outlook.—Curtailments in demand for 
iron and steel have quickly followed the strike in the 
manufacturing section of the Lancashire cotton trade, 
which has shut down nearly 800 mills and weaving sheds. 
The hope of any material improvement in conditions 
generally, in the heavy industries of the area, is distinctly 
remote as long as the stoppage lasts. The textile- 
machinery section was, of course, one of the first to suffer, 
and deliveries of pig iron to loom makers and jobbing 
foundries in the cotton towns have been affected adversely. 
Moreover, inquiries for forgings and special-alloy and 
other classes of steel are restricted to small quantities. 
One or two constructional engineering firms are at the 
moment rather better placed than for some time past, 
but, in the main, orders accruing to this branch are so 
small as to prohibit the purchase of anything but small 

uantities for immediate use. Messrs. Arundel, Coul- 
thard and Company, Limited, textile-machinery manu- 
facturers, of Stockport and Preston, who during the 
slump period, have equipped their works for the construc- 
tion of lawn mowers, are able to report good business 
from this subsidiary production. They have now made 
preparations for the manufacture of a new t of roller 
machine at their Preston works, and are hopeful of brisk 
demand, for both types of mower during the coming 
season. 

Renewed Activity at Barrow.—Employment is assured 
for 2,000 men for more than two years, it is stated, as a 
result of the contract placed by the Admiralty with 
Messrs. Vickers-Armstrongs, Limited, Barrow, for the 
hull and machinery for the new cruiser, H.M.S. Ajax. 
Besides providing work for local iron and steel works, 
the contract will ensure substantial orders for a number 
of firms engaged in various parts of the industrial North 
in the manufacture of ships’ fittings and equipment. 
Co-incident with the news of the Admiralty contract, 
Messrs. Barrow Hematite Steel Company, Limited, 
announced the re-starting of work, on September 6, at 
their steelworks, which have been idle for several weeks, 

roviding employment for about 700 men. The firm’s 
ironworks, however, are to remain closed. 

Recent Orders.—Messrs. Metropolitan-Vickers Elec- 
trical Company, Limited, Trafford-park, Manchester, 
have booked an order from the Southern Railway, for 
the twelve-months’ supply of Cosmos electric lamps. 
Although the London Midland and Scottish Railway 
Company have decided to complete a further 4,000 tons 
of rails at their Crewe steelworks, this will not influence 
the decision to close down the works on September 27. 
Work will be expedited to finish this latest order, and 
another for 5,000 tons of rails, put in hand a few weeks 
ago. Messrs. Sentinel Waggon Works, Limited, Shrews- 
bury, are constructing a light-weight railcar with a 
100-h.p. steam engine for the Southern Railway, for use 
on the Brighton, Hove, and Dyke branch line, as a means 
of effecting economies compared with ordinary steam- 
train operation. The vehicle will be capable of carrying 
50 passengers at speeds up to a maximum of 60 miles an 
hour. Messrs. Brotherton and Company, Limited, have 
decided to close down part of their heavy chemical works 
at Bromborough, Cheshire, consequent upon an over- 
accumulation of stock. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Coal Trade.—Exceedingly quiet conditions con- 
tinue in the Welsh coal trade. thracite moves off 
freely as a result of good shipments to Canada, but in 
the steam-coal trade, pit sto es are of frequent 
occurrence, because of the lack of demand, especially 
for large coal, which is in abundant supply. Dry large 
is in relatively good demand and able to command up to 
19s. 3d. per ton f.o.b., which is 9d. above the minimum 
price, but Admiralty and Monmouthshire large is freely 
obtainable at the schedule prices, notwithstanding the 
loss of production caused by intermittent working at the 
pits. Smalls and sized products, though in moderate 

uest, are, however, irregularly placed because of the 
nee meer make due to the compulsory restriction in the 
output of large, caused by the lack of trade. Dry nuts 
are booked up and command up to 25s., or several 
shillings per ton above the minimum price. The output 
of dry nuts is, however, very small. Supplies of small , 
too, are affected by the reduced production of large, with 
the result that buyers requiring named brands sometimes 
have to pay above the minimum prices, though those 





2e. 2d. post free. 


with options can usually obtain their needs at the schedule 
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figures. Owing to the Irish war against British coal, 
Cardiff exporters are shipping German and Polish coals 
to their customers in the Irish Free State. Small supplies 
of Welsh coal on contract account, however, continue 


to be sent to Ireland for use on the southern railways. 


Idle Shipping.—Cardiff controls a merchant fleet of 
some 280 vessels, with a deadweight carrying capacity of 
more than 1,750,000 tons, but so severe is the depression 
in the carrying trades of the world that no fewer than 
161 of these vessels, or 57 per cent., are laid up, 90 being 
tied up at Bristol Channel ports, 40 in Devon and Corn- 
wall, 5 on the Continent, and 26 at other English and 
Irish ports. In many cases, whole fleets are laid up, 
and in a number of instances, boats have been out of 
commission for two years. This position has been 
created by the impossibility of. shipowners to secure 
remunerative freights for the transport of cargo, and it 
is feared that many of the older vessels will never again 
be brought back into employment. 

Coal Audit.—In the quarter ended July, the Welsh 
coal trade sustained a loss of 2-17d. per ton, according 
to the certificate of the joint accountants for the coal- 
owners and miners. This loss does not, however, take 
into account certain charges, which are not admissible 
for the purpose of the wages audit, so that the real loss 
is about lld. per ton. The wages percentage certified 
on the 1915 standard rates is minus 0-86 per cent., but 
the miners are entitled to 20 per cent. above the standard 
and, consequently, the owners must finance the whole 
of the difference between the economic wage and the 
minimum wage. The period covered by the audit was 
one of unrelieved depression. The output amounted to 
only 9,130,400 tons, compared with 9,543,100 tons in the 
preceding three months, and a quarterly average of 
14,200,000 tons in 1913. The output was thus only 
64-3 per cent. of the pre-war average, representing a 
reduction at the rate of 20,000,000 tons a year. Exports 
at 5,250,000 tons compared with 5,500,000 tons in the 
previous quarter and a quarterly average of 8,718,000 
tons in 1913, representing a decrease of 40 per cent., or 
12,000,000 tons a year, when compared with the pre-war 
figures. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—A substantial proportion 
of the limited make of Cleveland pig-iron continues to 
be used at producers’ own consuming departments. 
The surplus make is still excessive, but demand promises 
shortly to expand sufficiently to absorb output available 
for the market. Actual sales are not numerous or large, 
but inquiries are steadily increasing and producers are 
not without hope of some early decrease of the rather 
heavy stocks. Transactions are chiefly confined to direct 
sales by ironmasters to home consumers. Merchants 
have not much iron to dispose of and as their terms of 
contract with makers prohibit second hands dealing 
with principal home users, and demand from abroad 
is very light, merchant sales are on quite a trifling scale. 
Ironmasters continue to offer cheap pa to firms in 
Scotland to compete with sellers of other iron, but for 
home trade, the following fixed are firm: No. 1 
Cleveland, 61s.; No. 3 g.m.b., 588. 6d.; No. 4 foundry, 
57s. 6d.; and No. 4, forge, 57s. 

Hematite.—Stocks of East Coast hematite pig are 
heavy,.and make is to be increased by the re-kindling of 
two furnaces that have been idle for a very considerable 
time, but notwithstanding these conditions, values, 
which for long have been comparatively low, are 
inclined to stiffen. Only three furnaces are at present 

roducing hematite. Local needs promise to expand and 
urther sales to firms in Sheffield, the Midlands and South 
Wales are not unlikely. Merchants hold moderate 
uantities but are not disposed to undersell producers. 
The latter name 60s. 6d. for No. 1 grade of iron, and 60s. 
for ordinary qualities. 

Foreign Ore-—No movement in the direction of new 
business in foreign ore is noticeable. Consumers are 
well placed as regards —— The nominal price of 
best rubio is 14s. 6d. c.i.f. Tees. 

Blastfurnace Coke.—Durham blast-furnace coke is 
plentiful. Sales are not easily effected, and good 
average qualities cannot be put at more than 14s. 6d. 
delivered here. 

Manufactured Iron and Steel.—There is just a little 
more doing in one or two branches of manufactured iron 
and steel, but in most departments orders are urgently 
needed. Quotations keep steady. Common iron bars 
are 91. 158.; best bars, 101. 58.; double best bars, 
101. 158.; treble best bars, 111. 5e.; packing ( 1), 
8l.; packing (tapered), 101. ; steel billets (soft), 57. 7s. 6d.; 
steel billets (medium), 61. 12s. 6d.; steel billets (hard), 
7l. 28. 6d.; iron and steel rivets, 11/. 58.; steel ship 
plates, 81. 158.; steel les, 81. 7s. 6d.; steel joists, 
81. 158.; heavy sections of steel rails, 8!. 10s. for parcel 








amounted to 5,940 tons, of which 1,072 tons were pig- 
iron, 4,750 tons crude sheet bars, &c., and 118 tons plates, 
bars, angles, &c.; and for the pre-war August of 1913, 
iron and steel unshipped totalled only 1,149 tons, of which 
627 tons were crude sheet bars, &c., and 522 tons plates, 
bars, angles, &c. 


Tees Iron and Steel Shipments.—August shipments of 
iron and steel from the Tees equalled the July figures, 
and loadings of steel for overseas were the heaviest 
of any month this year. Total clearances for August 
reached 35,392 tons, comprising 7,296 tons of pig-iron, 
689 tons of manufactured iron, and 27,407 tons of steel. 
Seotland was as usual, the largest buyer of pig-iron, 
taki 1,877 tons ; whilst Denmark accepted 1,285 tons 
and Wales 1,100 tons. Chief customers for steel were 
Russia, 8,230 tons; Union of South Africa, 2,257 tons ; 
India, 1,989 tons; Portuguese East Africa, 1,859 tons ; 
and the Argentine, 953 tons. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Local interest in the latest 
in import duties is mainly confined to cutlery. Machinery 
makers are, however, indirectly concerned in at least 
one ee respect. The imposition of higher duties, 
particularly on the cheaper types of scissors, is expected 
to be of great advantage to Sheffield. In recent times 
Sheffield scissor-makers have specially equipped themselves 
to endeavour to meet foreign (mostly German) competi- 
tion. When the 50 per cent. duty operated under the 
Abnormal Importations Act, they bought new machinery, 
and laid themselves out to capture an increased share of 
world trade. The reduction of the duty to 20 per cent. 
last April retarded this movement, but in view of the 
latest revision it is hoped that Sheffield cutlers will be 
enabled to lay down still further plant of the most 
modern t; to cater for the large consumption of cheap 
scissors. © recent influx of inquiries from home and 
foreign users of steel products is fully maintained. Many 
of these concerns manufacture t that have been 
largely obtained from Germany, France, Belgium and 
America. Among this week’s inquiries is one from 
Huddersfield for steel ledger blades for the textile trade, 
and others from Stockport for corset steels, from New 
York for automatic paper-cutting machines, from London 
for stocks and dies for export to Canada, from Welling- 
borough for door runways, from Walsall for permanent 
steel magnets, from St. Annes-on-Sea for stainless needles 
for hypodermic injections, and from Nottingham for 
cheap tools. The demand for stainless steel and for 
rust-resisting materials constantly e ds. Not only 
cutlers, but engineers of all descriptions are availing 
themselves of the latest supplies. ‘general engineer- 
ing account, stainless steel is in demand for use in the 
manufacture of hydraulic pumps, compressed-air 
machinery, locomotive parts, presses, penumatic tools, 
telephone and exchange equipment, boiler work, and 
industrial machinery. Makers of heating and enges 
apparatus, of aeroplanes, seaplanes, automobiles an 

emical plant are also prominent buyers. One of the 
latest inquiries which Sheffield hope to satisfy is for 
railway carriage fitments of pr~ afl steel, including 
door-handles and luggage rack brackets. At present, 
these are made of brass. The heavy ey lines 
show little change, though intensive ort is bei 
made to reduce internal costs and concentrate re 
processes. Sheffield expects to benefit indirectly from 
the new cruiser orders placed by the British Admiralty. 
Important business is also in prospect from Portugal. 
Business in raw and semi-finished materials moves 
slowly. There is no sign yet of a general buying move- 
ment, but it is widely felt that a rise in prices of essential 
commodities cannot long be delayed, in which case 
there is likely to be a strong movement towards renewing 
depleted stocks at consuming works at home and abroad. 
Quotations :—Hard basic steel billets, 7/. 17s. 6d.; soft 
basic billets, 51. 178. 6d.; West hematites, 85s. ; 
East Coast hematites, 83s. 6d.; Lincolnshire No. 3, and 
Derbyshire No. 3 foundry iron, each 63s, 6d.; Lincoln- 
shire and Derbyshire forge iron, each 59s. 6d. ; bars, 101. ; 
sheets, 111. 


The South Yorkshire Coal Trade.—House-coal distri- 
butors were busy dealing with orders before the 
new prices came into operation last Thursday. Deliveries 
have somewhat declined under the influence of the revised 

tations, but there is still a fairly bright undertone. 
qualities have advanced 2s. per ton at the pit-head, 

and secondary and inferior grades have moved up on an 
average between 6d. and 1s. 9d. per ton. The price 
movement has also extended to screened fuel and steam 
hards, tho in a minor degree in the latter case. The 
reduction of supplies owing to short-time operations at 
ert has somewhat strengthened the a in 
Yo ire and Derbyshire hards. Inland deliveries are 
steadily maintained, while there is a firmer tone on ship- 





of 500 tons, and over, and 9/. for smaller lots ; fish plates, 
121. 108.; black sheets, (No. 24 gauge), 71. 158. to 8i. ; 
. eee corrugated sheets (No. 24 gauge), 

- 8, . 

Scrap.—One or two kinds of scrap are in better request, 
the improved demand being most noticeable as regards 
cast-iron and machinery metal. Bori are 228. 6d. ; 
turnings, 30s.; light cast-iron, 31s. ; vy cast-iron, 
35s.; machinery metal, 36s.; and heavy steel, 35s. 

Imports of Iron and Steel_—Imports of iron and 
steel to the Tees from foreign ports and coastwise during 
August totalled 5,162 tons, of which 781 tons were pig- 
iron, 3,832 tons crude sheet bars, billets, blooms and 
slabs, and 549 tons plates, bars, angles, rails, sheets, and 
joists. For the previous months the unloadings 





ment tt. More inquiries are also circulating for 
furnace and foundry coke, while gas coke producers are 
preparing for an increased autumn demand. Quotations : 
— branch eae’ 278. to 28¢.; Derbyshire 
. 6d.; Derbyshire best brights, 
188. to 208.; screened house coal, 17s. to 18s. 6d. ; 
screened house nuts, 16s. to 174. 6d.; Yorkshire hards, 
178. to 188.; Derbyshire hards, 178. to 188.; rough 
slacks, 8s. 6d. to 98. 6d. ; nutty slacks, 7s. to 8s. 6d. 








American Routine-stock in Catna.—lIt is stated in 
a recent issue of the Chinese Economic Bulletin that, with 
the arrival of eight new locomotives, and 20 third-class 
coaches, from the United States, the train service on the 
Tientsin-Pukow Railway is to be increased. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—A rather better undertone has 
been noticeable in the Scottish steel trade during the 
past week or two and inquiries have increased, which 
tae hopes that buying will improve before very long. 
present demand, however, is far from satisfactory, 

and it is with much difficulty that plant can be kept 
running, especially in the heavy yong pea For light 
steel material there are signs of some expansion in 
earing and the makers of black steel sheets are fairly 
well off for orders, both on home and export account. 
The demand for galvanised sheets is still very poor, and 
although supplies are small in many of the overseas 
markets buyers are not inclined to commit themselves 
nding a decided improvement in conditions. Prices 
eep steady and are as follows :—Boiler plates, 9/. per 


ton; ship plates, 8/. 15s. per ton; sections, 8/. 7s. 6d. 
per ton; k steel sheets, } in., 7/. 158. per ton ; 
and galvanised ated sheets (No. 24 gauge), 11/. 


1 corrug 
per ton, all delivered at Glasgow stations. 


Malleable-Iron Trade.—There has been little change 
of any kind in the malleable-iron trade of the West of 
Scotland during the past week and producers are ex- 
periencing a a poor demand. The same may be 
said of the re-rollers of steel bars, who are very short 
of specifications. The market prices are as follows :— 
“Crown ” bars, 91. 15s. per ton for home delivery and 
91. 5s. per ton for export; and re-rolled steel bars, 
6l. 10s. per ton for home delivery and 61. 5s. per ton for 
export. 

Scottish Pig-Iron Trade—The Scottish pig-iron 
makers are no better off for work yet as the business 
passing is very limited and stocks on hand are ample 
to meet the demand. An attempt to induce buying 
has been made by reducing the price of hematite iron 
by ls. per ton, but so far there are no indications of 
an improvement in orders. Imports from India and 
from 'the south continue. The following are the 
current market quotations :—Hematite, 67s. 6d. per 
ton, delivered at the steel works; foundry iron No. 1, 
728. per ton, and No. 3, 69s. 6d. per ton, both on trucks 
at makers’ yards. 


Scottish Shipbuilding—The past month was just 
about the poorest month on record in the shipbuilding 
industry in Scotland, and now that zero has been touched 
we cannot go further down the ladder. The output 
from the Scottish yards was nil and the contracts, apart 
from one or two small craft, were limited to one 400-ton 
coaster to be built at Greenock by Messrs. George Brown 
and eg oe A This year has indeed been a very poor 
one for shipbuilders, but it is fully expected one or two 
new contracts will shortly be placed and that some 
Admiralty orders will be given out to Clyde yards. In 
the latter connection it has just been announced that 
the machinery for H.M.8. Amphion, which is to be 
built at the Portsmouth Dockyard, will be supplied 
by Messrs. William Beardmore and Company, Limited, 
Dalmuir. A contract of no little importance has just 
been secured by Messrs. Barclay, Curle and Company, 
Limited, Whiteinch, Glasgow, against very keen com- 
petition. It is for a passenger and cargo vessel for 
the Australian and Pacific Islands trade of Messrs. 
Burns, Philp and Company, Limited, Sydney. This 
will be the third vessel to be built by Messrs. Barclay, 
Curle and Company for the same owners. The pro- 

lling machinery will be supplied by Messrs. John G. 

incaid and Company, Limited, Greenock, and will 
consist of Diesel engines of the Burmeister and Wain 


type. 








Ministry oF TRANSPORT AND TRarFic INDICATORS 
on Motor Cars.—The Secretary to the Minister of 
Transport informs us that a statement has been made 
that a certain kind of traffic indicator, which it is proposed 
to fit on a certain make of car, has received the approval 
of the Mini of Transport. The Ministry of Transport 
desires to point out that it is not its policy to issue 
approvals of individual devices, and this policy has not 
been de from in this particular case. 





Snowy River Roap Bripvce, AvstTrRaiia.—The 
Mackillop Bridge over the Snowy River, Victoria, 
Australia, which was opened to traffic recently, presents 
some features of interest. It is a road bridge some 
60 miles north of the town of Buchan and is close to 
the New South Wales border. It is named after George 
Mackillop, who crossed the Snowy River at the spot 
now occupied by the bridge nearly 100 years ago. 
The bridge, a steel lattice-work structure supported on 
masonry piers, is 750 ft. long and 16 ft. wide and has 
two end spans, each 105 ft. in le’ , and four central 
spans, each 135 ft. long. The original estimated cost 
of the bridge was 30,000/., but, it is stated, the con- 
structional methods adopted have reduced the actual 
cost to only 11,800/. Several factors have contributed 
to this substantial reduction, among them being the 
discovery of granite on the site. The most important 
saving, however, has been effected by electrically- 
welding the steelwork instead of riveting it. This 
procedure, it is claimed, reduced the quantity of 
steel required from 160 tons to 120 tons. Thus, not only 
has the cost of 40 tons of steel been saved, but, in addition, 
the greater cost of conveying it by road from Lake 
Enrance to the bridge site, a distance of 120 miles. The 
total sum economised in this manner alone is stated to 
be 2,5001. The roadway of the bridge consists of creosote- 
seasoned timber, brought from forests some 30 miles 
distant. The bridge will be largely employed for trans- 
ferring cattle from and to various grazing lands. 
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THE SOCIAL MECHANISM. 


Tuts year’s meeting of the British Association 
has been remarkable for three addresses, nominally 
concerned with engineering, which have trespassed 
far outside the technical sphere of that subject, 
and have, in effect, issued a challenge to the whole 
constitution of society as we know it in this country. 
Among these three communications we include 
Sir Alfred Ewing’s Presidential Address which, 
although addressed to the Association as a whole, 
was very naturally of an engineering nature. The 
other communcations, we need hardly say, were 
Professor Miles Walker’s Presidential Address to 
Section G, and Mr. A. P. M. Fleming’s paper on Soviet 
Russia. Although we do not recollect:so marked a 
digression in technical circles before, the addresses 
were not isolated phenomena. In many spheres, 
and in many lands, men have looked round on the 
world and asked if the present discontents are 
evidence of the failure of our whole system of life ? 
if the constitution of our society is, after all, wrong ? 
and if some better way may not be devised to 
utilise the amazing mechanisms and_ possibilities 
which mechanical and scientific progress have put 
into our hands ? 

These questions are essentially as old as man- 
kind, but in their modern form they are coloured 
and conditioned by present-day engineering and 
scientific possibilities, and from this point of view 
itis interesting to note that Sir Alfred Ewing takes 
up a position diametrically opposed to that of the 
two other speakers. He suggests that the material 
equipment of the world has outrun the mental and 
moral capacity of mankind to handle it. He sees 
physical and engineering developments, which are 
the corner-stones of the scientific work of the last 
fifty years, prostituted to mean and ugly ends. 
He sees the passing of the tranquility of an earlier 
time and the handing over of a machine of com- 
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Miles Walker, on the other hand, accepts without 
question the whole mechanism of modern science 
and engineering, and merely asks for a constitution 
of society in which it shall be used more efficiently 
than at present. 

In answer to the direct question: Would it be 
to the good of mankind that scientific and material 
progress should stop? Professor Walker would 
certainly say “‘No,” and it is difficult to imagine 
that Sir Alfred would say “ Yes.” -Like Professor 
Walker, he would probably like: to see the machine 
used better, rather than see it run down, but is not 
able to propose a method to ensure that better 
usage. We suggest that matters are not as bad ‘as 
Sir Alfred paints them. He is an old man. He 
tells us himself he is the oldest’ president the British 
Association has ever had. And while we hesitate 
to remind him that les vienx ont toujours tort, we 
suggest that age has always found some of the 
ways of youth a little distasteful, and probably 
always will. We doubt if the present proceedings 
of youth in motor-cars are, although more dan- 
gerous, any more deplorable to age than were the 
proceedings of youth in dogcarts and hansom cabs 
to the age of an earlier generation. New possibili- 
ties always introduce new opportunities for misuse, 
but our present machines and developments will, 
in due course, fall into their proper place in the 
mechanism of life, mankind will learn to use them 
properly, and in time they will stand for age and 
dignity against yet later developments of which we 
yet know nothing. 

As we have said, none of Sir Alfred’s doubts would 
appear to trouble Professor Walker. For him there 
has not been too much progress. The trouble is 


.| that the results of that progress are controlled by 


the wrong people. In his opinion, the world should 
be run by engineers. This is complimentary to the 
profession, but we doubt if engineers and scientists 
are so different from the rest of mankind as he 
suggests. He paints a world run by “ engineeringly 
minded ”’ men, and from his remarks about teaching 
children to spell the English language, it may be 
assumed that this ideal world will speak a phonetic 
universal language. It is true that he suggests a 
start should be made on a small scale, but there is 
nothing in his proposal that suggests that the trans- 
formation of, say, Europe, would take, say, a couple 
of centuries. He suggests a beginning in France, 
and on this assumption, a reasonable, practical 
question is, what is this universal language to be, 
and who is to settle on it? Presumably a committee 
of engineers, but it is fair to point out that even in 
the scientific sphere, in which they are not inter- 
fered with by the despised politician, engineers do 
not make remarkable progress in unifying interna- 
tional symbols and standards. Some progress is 
made, but it is not rapid, and while it is likely that 
in such a constitution of seciety as Professor Walker 
suggests some progress would be made, it is difficult 
to imagine the blissful state which he prophesies. 
Engineers are much like other people, full of pre- 
judices and pre-conceived notions. A mixture of 
nobility and selfishness, good impulses and bad 
habits. Certainly, their training introduces them to 
a better appreciation of the fact that results follow 
causes than does that of, say, lawyers ; but we fear 
the general claim he makes for them can really apply 
to but a very small minority. That the world ‘is 
too much ruled by lawyers and politicians we would 
be the last to deny; where we are doubtful of 
Professor Walker’s claims is in his belief that’ a 
committee of average engineers would do as much 
better as he claims. 

The natural reflection after reading, or listening 
to, Professor Walker’s address, is that in any case 
his proposal has no possibility of being tried in 
practice, and is of little but debating interest. 
Very little reflection suggests, however, that in the 
present disturbed state of the world this is not the 
case, and) in many of its aspects we have an actual 
example of the experiment. in being in Russia. 
Apart from the ultimate intentions of the rulers of 
Russia and the deplorable nature of some of their 
methods, the present Russian experiment is, in 
fact, an actual trial of a system in which manufac- 
ture, transport, buying and selling are controlled 
by a single authority, the middleman is eliminated, 





plexity and beauty to those who have neither the 
brains nor the restraint to use it properly. Professor 
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activities of the people are passed on to them. 
The committee controlling the operation is not a 
committee of engineers, but in other respects it 
much resembles the ruling body of Professor Walker's 
ideal State. 

In his account of the manufacturing progress and 
proposals in Russia, Mr. Fleming confined himself 
in the main to a record, but it is clear that he sees 
much in that country which he holds to be worthy of 
careful study. On one point he disappoints us. 
Neither he, nor any other expositor of, or apologist 
for, Russia explains what all the hurry is about. 
Why is it necessary to attempt to carry through in 
five years a programme which might reasonably 
be given twenty, with a consequent standard of 
living that would not be tolerated in any other 
European country ? We can suggest two reasons. 
Either the inventors of the plan are afraid of the 
whole existing constitution going to pieces, or they 
really have ultimate intentions of external conquest 
and the carrying of their grim gospel outside their 
own frontiers by force. We do not discuss these 
hypotheses, but plead that if some of the sympa- 
thisers with Russia would explain the purpose of 
the present indecent haste it might help outsiders 
to a better comprehension of the whole Russian 
phenomena. 

Another, and a deeper question, also arises from 
Mr. Fleming's paper, and is also not inapplicable to 
that of Professor Walker. It was brought out by 
Dr. J. S. Owens in the discussion on Mr. Fleming's 
paper. Any material success which has been 
achieved in Russia has been due to the adoption of 
methods developed under a structure of society to 
which she is opposed. These present methods are 
not final; they will develop and change in the 
natural soil in which they germinated. But will 
they also develop in the strange and unnatural 
conditions under which they find themselves in 
Russia ? If they do not, then Russia will pre- 
sumably adopt them as they develop outside her 
own frontiers. If that is to be the programme of 
the future, then the country will always be behind 
her neighbours, as she now is. Unless her structure 
of society can make its own advances—if it is to 
remain parasitic as now—then it has no justification 
for existence even as an experiment, and is the evil 
thing its enemies say it is. 

This point is vital and may fairly be raised in 
connection with Professor Walker's ideal State. 
Would that have inherent possibilities of advance ? 
No doubt, he would say “ Yes,” and yet such a 
contention has to be proved. Apologists for 
Socialism point to the excellent work done by 
municipal and State engineers, and point out, for 
instance, that the electricity supply systems of 
city corporations in this country are fully up to 
the standard and in some ways surpass those 
conducted by companies. This fact, however, does 
not make the case for the civil servant engineer. 
State, and town activities of this kind benefit by 
the fact that they work side by side with private 
enterprise ; they learn from it and draw not a few 
of their best officers from its service. It may be 
that a universal civil service would show equal 
technical advance with our present system, but we 
doubt it. Those who would run Professor Walker's 
State would in effect constitute a glorified civil 
service, and in the absence of incentive would tend 
to stagnate. It would be their business to stagnate. 
They would have no justification for making impor- 
tant experiments in, say, manufacturing develop- 
ment at the public cost. The civil service in all 
countries is, like Russia, parasitic on the present 
general system of private enterprise, and it has yet 
to be demonstrated that it is possible to invent a 
constitution of society which, while eliminating 
private gain, will not at the same time eliminate 
private incentive. 


OVERSEAS TRADE IN MOTOR 
VEHICLES. 


BRirIsH car manufacturers have been subjected to 
severe criticism in the past for their policy in regard 
to overseas trade. They were accused, in par- 
ticular, of failing to investigate local conditions 
with a view to adapting their designs to require- 
ments in foreign countries and in the various parts 








of the Empire, and of neglecting to ensure adequate 
service for their products when sold. Finally, it 
was stated that the first cost of British vehicles 
was excessive, particularly in relation to their price 
in the home market. It can hardly be denied that, 
in many cases, these criticisms were well founded, 
and were indeed applicable to a much wider field of 
industry than the manufacture of motor vehicles. 
There were, however, particular difficulties to be 
overcome in the case of the motor trade, since the 
requirements of the home and foreign user were often 
widely divergent. So much was this the case in 
the past that the only way to obtain a footing in 
the majority of foreign markets was to build a 
special “ colonial *’ model. 

Fortunately for our prospects of export business, 
changes in conditions both at home and abroad, 
have placed our manufacturers in a more favourable 
position. In this country, the blanket of economic 
depression has effectually smothered a number of 
the smaller firms, with the result that the bulk of 
the home trade has tended more and more to get 
into the hands of a few manufacturers. Again, 
although actual figures are not available, the 
financial stringency must have led many members 
of the wealthier portion of the community to give 
up cars in the luxury class in favour of mass- 
produced models, and finally, until quite recently, 
the home market has continued to expand in spite of 
the almost universal reduction in personal income. 
All these factors have favoured the production of a 
few models in large quantities, rather than a large 
number in small quantities, and it is probably 
no exaggeration to say that half the private car 
trade of the country is now in the hands of two 
firms. The opportunity thus afforded for reducing 
costs of production has not been neglected, and the 
reduction has been passed on to the purchaser in 
both the home and foreign markets. The economic 
depression abroad has aiso assisted British trade, 
as it has caused attention to be directed to the 
question of low running expenses, a feature in which 
the British car is superior to the majority of its 
competitors. A further factor in our favour is that 
roads abroad, as in England, have been steadily 
improving, with the result that the ordinary car 
as designed for the home market, is now suitable for 
extensive areas abroad. 

The result of these more favourable conditions for 
the British manufacturer in foreign markets is 
shown in the relatively small drop in our export 
trade since the boom year of 1929, as compared with 
that of our chief competitors, the United States and 
Canada. Actually, the drop in the export trade of 
these two countries together for the two years 
1930 and 1931 was approximately 68 per cent., 
while that of Great Britain was only about 40 per 
cent. Of even greater significance are the figures 
covering the import of vehicles into the Common- 
wealth of Australia in April last, as given in a 
recent return issued by the Department of Overseas 
Trade. This shows that 447 unassembled chassis, 
of the value of 38,886/., were imported from the 
United Kingdom, as against 72 chassis, of the 
value if 6,0471., from the United States. The 
imports of bodies and assembled chassis, were 
equally in our favour, and the whole of the motor 
cycles imported, to the number of 109, were British 
made. The same trend is shown in the exports to 
New Zealand. The imports into that country for 
the first six months of the present year were actually 
the lowest for eleven years, but the preference for 
British vehicles was well maintained, as 1,415 such 
vehicles, to the value of 247,575l., were imported 
out of a total of 1,883 cars, valued at 267,143/. There 
is thus every indication that if and when world 
trade revives, British manufacturers will be in a 
favourable position to secure their fair share of the 
world’s markets, and that the opportunity will exist 
to exceed greatly the modest optimum figure of 
42,021 cars exported in 1929. 

The facts which we have summarised above suggest 
that the more distant markets have been carefully 
studied, but it would appear from the available fig- 
ures that the European market has hardly received 
equal attention. The almost negligible sales of 
British vehicles in Central Europe since the war is 
probably mainly due to tariff barriers, and the 
bargaining power conferred on this country by the 








introduction of our own tariffs offers a possibility 
of obtaining more favourable terms. That such 
barriers have not been the only obstacle to our 
European trade is, however, evident from a study of 
American exports to the Continent in the last few 
years. Belgium, for instance, formed a market for 
cars manufactured in the United States only second 
in importance to Canada. There is little doubt that 
the impression is still rife on the Continent that the 
majority of our models, and particularly those in 
the cheaper class, are ill-suited for the long open 
roads of the European planes and the mountain 
passes of the high regions. The performance of 
British cars in the recent Alpine and other trials 
should help to remove this impression, but if we 
are to reap the full advantage of these efforts, the 
moral must be brought home to the man in the street 
not only in Berlin or Paris, but in the host of small 
European towns where the mass of potential buyers 
live. Before buying a British car, Herr Schmidt or 
Monsieur Durand must be convinced that it is not 
only capable of an occasional spectacular per- 
formance, but that it is further capable of standing up 
to rough day-by-day usage on the far from ideal 
road surfaces to which he is accustomed. It is 
pertinent to ask whether our manufactures are 
fully satisfied that their products will in fact meet 
these conditions. In this connection, a significant 
statement appears in a recent report on Economic 
Conditions in Belgium, compiled by the Commercial 
Secretary to His Majesty’s Embassy at Brussels, and 
published by the Department of Overseas Trade. 

Dealing with the possibility of increasing our car 
exports to Belgium, the Commercial Secretary states 
that the English cars have now the double ad- 
vantage of the depreciation of the exchange and of 
a diminution of 5 per cent. to 10 per cent. in the 
price of the pound sterling. He goes on to state 
however, that apart from the questions of suitable 
service and spare parts, there are certain essential 
points which British manufacturers will have + 
study if they wish to secure a market in the country. 
These points he considers to be general robustness of 
the chassis and springing, and adds that in the latter 
connection, it is possible that the steel used for the 
springs of British cars is not suitable for the pavé 
roads of the country. While believing that the 
Commercial Secretary is mistaken in his estimate of 
the quality of British spring steel, we are inclined to 
think that those who have used an average British 
car in Belgium for any length of time will agree that 
spring breakages are all too frequent, and that, in 
that country, the chassis as a whole is apt all too 
rapidly to reverse the process of assembly. For- 
tunately, pavé is becoming less common on the 
Continent, but inferior secondary roads are likely 
to endure for many years, and it behoves the 
manufacturers of our cheaper cars to consider 
whether, without appreciably increasing the cost, 
they can make their models equally suitable for the 
excellent British roads and those of inferior quality 
on the Continent. We do not believe that the 
solution of this problem presents any great difficulty, 
but until it has received attention, it is of little use 
to consider the question of service and spare parts. 
A further point that should be borne in mind is 
that, as a whole, Continental users expect a longer 
life from a vehicle than the average of about eight 
years accepted as satisfactory in this country. It 
need not be suggested that British cars are inferior in 
wearing qualities to foreign vehicles in the same 
class, and this point need not therefore trouble the 
design departments, but it has had a certain pre- 
judical effect on British sales owing to the continued 
existence of examples of certain models which in 
this country are happily fogotten. These models 
were not essentially bad, but embodied some minor 
defect which was a continual cause of annoyance, 
such as a noisy timing gear, and up to the present 
the Continental user has had too little opportunity 
of realising that they are not typical of British 
practice. The difficulty will obviously disappear 
with the passing years, but if the process could 
be speeded up in any way, such as by a period of 
intensive propaganda to bring the merits of modern 
English cars to the attention of potential Continental 
buyers, it would be all to the good. Perhaps home 
manufacturers could arrange to popularise their 
models by awarding them for slogans extolling the 
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merits of continental pipe tobaccos, when they 
would have the satisfaction of knowing that the 
prize had been well earned. 








THE BRITISH ASSOCIATION 
MEETING AT YORK. 


In accordance with the programme outlined in 
our issue of August 26, on page 240, the inaugural 
meeting of the York Meeting of the British Associa- 
tion was held in the Exhibition Hall, York, on the 
evening of Wednesday, August 31. The Rt. Hon. 
the Lord Mayor of York (Alderman R. H. Vernon 
Wragge) first welcomed the members in a felicitous 
speech. After acknowledging this, the president, 
Sir Alfred Ewing, K.C.B., F.R.S., referred in 
appreciative terms to the work of General Smuts, 
who acted as president at the Centenary meeting 
held in London last year, and then proceeded to 
deliver his address, entitled “An Engineer’s Out- 
look.” This was reprinted on page 283 of our last 
week’s issue and was commented on in a leading 
article on page 275 ante as also in our leader this 
week, so that we need not refer to it further here. 
At its conclusion, a vote of thanks to the President 
was proposed by the general treasurer of the 
association, Sir Josiah Stamp, G.B.E., D.Sc., after 
which the treasurer made his customary statement 
regarding the number of tickets issued for the 
meeting. This, he said, was 1,898, which was a little 
disappointing, though there was still time for it to 
be increased if the people of York and the sur- 
rounding districts would come forward in greater 
numbers. In accordance with our usual practice, 
we propose to confine our report of the meeting 
mainly to the proceedings of Section G (Engineering). 


SECTION G.—ENGINEERING. 

The Engineering Section commenced its pro- 
ceedings on the morning of Thursday, September 1, 
the meetings being held in the Society of Friends’ 
Meeting House, in Clifford-street. The chair was 
occupied by the president of the Section, Professor 
Miles Walker, F.R.S., who first explained that it 
had been decided to limit the time allowed to 
speakers in the discussions on the papers to a 
maximum of 10 minutes, which would be indicated 
by a three-colour light time signal installed for the 


purpose. 
THE SUPPRESSION OF NOISE. 


He then called on Dr. G. W. C. Kaye, 0.B.E., to 
read his paper entitled “‘ The Suppression of Noise.” 
We commence the reprint of this paper on page 314 
of this issue. Dr. Kaye summarised his paper, 
showing at the conclusion a number of slides, some 
of which illustrated the characteristics of the noise 
produced by motor horns, while others showed the 
design of partitions and floors intended to reduce the 
sound transmitted. 

The first speaker in the discussion on this paper 
was Mr. H. E. Wimperis, who remarked that no 
subject was more apposite than that of noise 
suppression. Referring to the noise of aircraft, 
he said this was produced about equally by the 
engine and the airscrew. If both sources had an 
intensity of 95 decibels, their sum would be about 
98 decibels, so that if one were completely elimi- 
nated the reduction would only be from 98 to"B5. 
The difficulty of eliminating one source was suffi- 
ciently great, and to eliminate them both the 
difficulties would be squared. The engine manu- 
facturers did not see why they should suffer for the 
faults of the airscrew and vice versa, so that those 
in charge of the combined plant had thought it 
necessary to take the matterin hand. In this, great 
assistance had been rendered by the National 
Physical Laboratory. For measuring noise the 
Barkhausen instrument was particularly useful, as 
it brought the human ear into the chain of measure- 
ments. As a result of the work of the National 
Physical Laboratory and of the full-scale experi- 
mental station at Farnborough a satisfactory degree 
of success had now been obtained, and he would be 
glad to see similar progress made in other realms of 
engineering enterprise. From 95 decibels, it had 
been possible to get down to 70 in the cabin of an 
air liner, which was satisfactory from the point of 
view of the passengers, if not from that of persons 








on the ground. The external noise could be reduced 
by cutting down the tip speed of the airscrew and 
by silencing the engine in some way. In the case of 
a motor-cycle, the noise of the engine exhaust could 
be suppressed at the expense of a slight increase in 
back pressure, with a consequent reduction of 
power and speed. If the authorities could be 
supplied with Barkhausen audiometers it would be 
possible to specify the requirements and then 
determine whether or not they had been carried 
out. It only remained for a sufficiently powerful 
public opinion to put the requirements into force. 
Mr. J. S. Wilson, the next speaker, said that 
during last year’s meeting, they had visited the 
extension of the London Underground Railways 
in which considerable attention had been given 
to the matter of noise suppression. He had therefore 
invited Mr. A. R. Cooper to explain what had been 
done in this respect and had received a reply from 
Mr. Cooper which he proceeded to read. In this, 
it was stated that some experimental work had been 
carried out before the War on the problem of noise 
reduction in tube-railway tunnels and subsequently, 
when purchasing rolling stock for new extensions 
constructed after the War, the problem had again, 
received attention. Tests were made to determine 
as far as possible the source of the noise, and how 
it reached the interior of the car. Measurements 
were made of the noise in a car lined with cotton 
wool and by the partial removal of the cotton 
wool it was possible to trace the increase of noise 
due to transmission through the panels, floor, 
roof and other parts. It was found that, though 
an appreciable portion of the noise was transmitted 
through the structure, it mainly entered through 
the windows and ventilator openings. The noise 
originated largely in the rolling of the wheels on 
the rails, and experimental shrouds were made 
which completely surrounded the bogies to within 
a few inches of the rail level. This shrouding 
certainly reduced the noise in the car, but the 
the increased difficulty of inspection and 
maintenance, together with other reasons, made 
it desirable to find other less inconvenient methods. 
Sound-resisting material in the floor construction 
of the modern cars, prevented the passage of sound 
reflected from the tracks, and similar material could, 
with advantage, be placed between the outside 
sheeting and the interior panelling of the sides, 
ends and roof. Improved ventilation reduced the 
need for opening the side and end windows, and 
the roof ventilation was designed so as not to afford 
a direct passage for sound between the exterior 
and interior of the car. The present form of 
upholstery, the use of thicker window glass and the 
avoidance of very large areas of individual panes 
all tended to make the car quieter. There was a 
tendency, however, for the improvements effected 
by these means to be lost by increase of speed. 
The noise of the wheel on the rail was very con- 
siderable, even when both were in excellent condition. 
It was found, however, that if small ballast of a 
particular nature were spread on the tracks, 
approximately to the rail load, a considerable 
reduction in the noise was effected. Although this 
method was not practicable for general use, it led 
to the view that absorption of the noise by the 
application of suitable substances to the tracks 
or tunnels was the most satisfactory method of 
sound reduction. This view was experimentally 
investigated by the application of absorbent 
mattresses in the segments at the sides of the tunnel, 
and was found to be very effective. It led to a 
search for materials suitable for permanent use, 
since that originally employed did not fully meet 
requirements. The materials subsequently investi- 
gated included fireproofed fibrous material, acoustic 
plaster and slabs of several descriptions, asbestos 
in various forms, and other special substances. 
The ideal material had not yet been discovered, 
the main difficulty being to secure one of sufficient 
mechanical strength, combined with high absorption 
efficiency. It has been found that, with a suitable 
material, a very useful effect was produced by 
fixing it to the sides of the tunnel opposite the 
wheels. A band only about 2 ft. wide in this low 
position, where the majority of the noise was 
concentrated, had given very encouraging results. 
After reading Mr. Cooper’s communication, Mr. 








Wilson said the matter of sound insulation was of 
interest to structural engineers. He referred to the 
difficulty of insulating a stanchion with a highly 
compressible material such as cork, pointing out 
that a very large area would be required to support 
the load on a stanchion and stating that this would 
necessitate the stanchions being set back a long 
distance from the building line. What was required, 
he said, was an insulating material capable of 
withstanding a similar stress to steel, of the order 
of 5 tons per square inch. He concluded by 
suggesting that the Association might take the 
matter up. 

Sir Henry Fowler supported this suggestion, 
and Dr. J. 8S. Owens then pointed out that the 
subject was divisible into two main parts, viz., 
the preventable noises and those which we were 
not sure at present how to prevent. It would 
be easy to deal with the former, leaving the others 
for subsequent attention. 

Sir Henry Fowler then proposed that the Com- 
mittee of Section G, should draft a resolution to 
be sent to the General Committee to the effect 
that pressure should be brought to bear on the 
authorities to take steps to ensure the prevention 
of such noises as were capable of prevention. 
This resolution was seconded by Prof. F. C. Lea 
and carried. 


Rural ELECTRIFICATION AND THE GRID. 


The time available for the discussion of Dr. 
Kaye’s paper having expired, the Chairman called 
on Mr. R. Borlase Matthews to read his paper on 
“Rural Electrification and the Grid,’ This 
paper was reprinted in our last week’s issue on 
page 286, so that we need not refer here to the 
nature of its subject matter. Mr. W. B. Woodhouse, 
the first speaker in the discussion, said the author 
was an enthusiast with regard to rural electrification 
and a considerable part of his paper had been 
devoted to estimates of what could be done. His 
(the speaker's) company had, however, had had 
considerable experience in the matter and he 
proposed to give some actual figures. Mr. Matthews 
had mentioned a consumption of from 10 to 20 
units per acre in the case of small farms, as an 
attractive figure to the supply companies, and he 
had found an average farm of 150 acres consumed 
about 1,500 units annually all told, including the 
dwelling house. The revenue was thus about 11/. 
per annum at ld. per unit, which was not a 
tremendous development. He hoped this would 
become greater, and he thought it would. In the 
case of two villages, in which the whole of the buildings . 
were supplied, the gross revenue from one amounted 
to 7-6 per cent. of the capital and in the other, to 
10-6 per cent. The revenue per head of population 
was 26s. and 29s. per annum, respectively, which 
were very good figures for a rural district. They 
were limited by the uses which could be made of 
the energy and by the purchasing power of the 
people, and unless these could be improved, rural 
supplies would hardly pay. Cutting down distribu- 
tion charges had helped matters, but landowners ob- 
jected to transmission lines and another obstacle was 
the burden of rates. The present principle of rating 
was very old and bore heavily on an industry in 
which the annual turnover was small in proportion 
to the capital. He believed concessions had been 
made in connection with water-supply undertakings, 
and he thought similar relief should be given to 
electric supply undertakings. 

Dr. C. C. Garrard said that if rural electricity 
supply was to be successful, the apparatus employed 
must be cheap. Overhead lines must be used with 
outdoor switch stations. In the past, overhead 
lines had been subjected to many restrictions 
which it was hoped, had been removed, but in this 
respect a question which had come to his notice 
recently was of interest. This was whether the 
regulations applied to the pole-type transformers, 
and this turned on the legal question of whether 
such an installation constituted premises under the 
Act. He would be the last person to resist the 
application of regulations if they were necessary 
for the safety of the public or the workers, but it 
appeared that in the past he had been connected 
with a considerable amount of such apparatus which 
it now appeared did not comply with the Factory 
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Regulations of the Home Office, although the 
apparatus in question had given satisfactory 
service from every point of view. If the regulations 
did apply to the type of apparatus referred to, it 
would become much more costly, but there was 
considerable doubt as to their application. He 
suggested that the Electricity Commissioners should 
hold an inquiry on this question. 

Mr. George Wilkinson said the question of rural 
electrification turned mainly on the matter of cost. 
To reduce transmission costs, the load factor must 
be increased to from 60 per cent. to 80 per cent., 
and this could only be done by the adoption of 
thermal storage. In his own house, 75 per cent. 
of the energy consumed was used as low-grade heat. 
Water, however, was not able to fill all the conditions 
of thermal storage, and the merits of cast-iron, as 
an alternative to, or in combination with, water 
heating should be considered. Owing to the 
higher temperature to which it could be raised, the 
bulk of cast-iron for a given heat-storage charge 
was only one-twelfth that of water, and the former 
had the additional advantage that it could be 
located near the point at which it was required to 
utilise the heat. He had used cast-iron for heat 
storage at temperatures up to incandescence without 
trouble or risk. The contro] was quite simple, and 
the heat could be used for many purposes. By 
arranging the supply so that when the motors or 
lamps were switched off, the current was directed 
to the heating units, and vice versa, the load could 
be kept constant and the need for costly voltage- 
regulating apparatus would be eliminated. This, he 
concluded, was the only way to cheapen electricity 
sufficiently to enable it to be distributed profitably 
in rural areas. 

Time did not permit the author to reply to the 
speakers in the discussion, and the next paper was 
then taken. 


Tue Evecrric PRopuLsion oF SHIPs. 

This was one by Dr. C. C. Garrard bearing the 
above title. We commenced to reprint the paper 
on page 268 of our last issue. It was read in 
abstract by the author, and at its conclusion, the 
chairman invited Professor Sir James B. Henderson 
to open the discussion. Sir James, however, 
suggested that as Mr. S. V. Goodall, R.C.N.C. was 
present, he would be able to deal with the subject 
more adequately. Thus invited, Mr. Goodall said 
he had spent considerable time in the New Mexico, 
and the electrical machinery had functioned quite 
satisfactorily, but the fact that it had since been 
replaced by geared-turbine machinery could not be 
regarded as an argument in favour of electric pro- 
pulsion. The New Mexico had not been designed 
for electric propulsion, and the later ships had 
enabled the naval architects to improve the lay-out 
of the machinery from the point of view of protection 
against torpedo attack. This was claimed as a 
great advantage for electric propulsion, but it was 
quite possible to lay out geared-turbine machinery 
satisfactory from this point of view. The deter- 
mining factor was really the relation efficiency of 
the two systems. He had not looked up actual 
figures, but he thought that electrical machinery 
was heavier and occupied more space than geared- 
turbine machinery, which were grave disadvantages 
for warships. He was not qualified to speak on the 
subject of the electric propulsion of merchant 
ships, but he agreed with the author that it was a 
question which should be considered for a particular 
ship with regard to the service for which she was 
intended. The author had proved that there were 


many services in which the adoption of electric | title. 


propulsion had economic advantages. 


There was no opportunity for the author to | ENGrrerine. 





Miles Walker’s presidential address entitled “‘ The 
Call to the Engineer and Scientist,” of which we 
reprint an abstract on page 294 of this issue. After 
the delivery of the address a vote of thanks to the 
President was proposed by Sir Henry Fowler, who 
expressed regret that, in accordance with precedent, 
it was not possible to discuss it. It would be possible 
however, for each member to discuss it in his own 
mind and there were many points for serious consi- 
deration, not only as engineers but as citizens of 
this and other countries. 
Soviet ENTERPRISE. 

After expressing thanks to Sir Henry Fowler 
for his remarks and to the members for the manner 
in which his address had been received, Professor 
Walker called on Mr. A. P. M. Fleming to give his 
paper entitled “An Engineer's Review of the 
Soviet Enterprise.” Mr. Fleming did not read 
his paper but gave an interesting and impartial 
discourse on the subject, covering the essential 
points of his paper, which we reproduce on page 308 
of this issue. 

The first speaker in the discussion was Sir T. 
Hudson Beare, who thanked Mr. Fleming for his 
interesting account of the development of Russia, 
pointing out that it was difficult to get at the truth. 
It was not surprising that some mistakes had been 
made in Soviet Russia, which was trying to do 
in a few years what had occupied two centuries 
here. Whether, however, they would be any 
happier for industrialising an agricultural country 
he did not know, but it behoved us to watch carefully 
what was going on, discounting all political ideas, 
and to consider what effect it would have on us and 
on our Empire. 

Mr. R. W. Western said the experiment in Russia 
was conducted by people of great ability inspired 
by the high ideal of eliminating private gain. He 
wondered, however, whether it would be possible 
for a nation to be organised to eliminate the idea of 
gain. Our system had the advantage that we 
always knew what people really wanted, as distinct 
from what they ought to want, because they pur- 
chased the former and this was what gave the incen- 
tive to work. In Russia, they were trying to do 
without that incentive and he wished them every 
success, but the accounts which reached us from 
that country were such that it was difficult to 
arrive at any conclusion as to the results. 

Dr. J. 8. Owens pointed out that any success 
now being obtained by Russia was due to the use of 
methods produced under a different plan. It 
was hardly fair to attribute this success to the 
methods they were adopting. They had started with 
the advantage that all the instruments employed 
were forged by methods involving personal gain, 
and if this incentive were removed he doubted 
whether such instruments would be forged in the 
future. Human beings would only put forward 
their best efforts for individual gain. Research on 
mass production methods produced nothing; it 
was the individual that produced the original idea. 

The last speaker, Mr. R. McGregor, in the course 
of his remarks, said that Russia had made a great 
experiment, but what had been done was not done 
voluntarily, being largely due to forced labour. 
Foreigners were not allowed to see the true condi- 
tions. 


Maanetic Norse iy Dynamo-E.Lecrric MACHINEs. 


There was no opportunity for Mr. Fleming to 
reply, and the next item on the programme was a 
paper by Dr. F. W. Carter, F.R.S., bearing the above 
Dr. Carter gave a brief résumé of his paper 
which we shall reprint in a subsequent issue of 
It dealt with the vibrations in 


reply and the remainder of the morning meeting | dynamo-electric machines caused by the movement 
was occupied in showing a film prepared by Mr. | of the magnetic field with the rotor of the machine, 
Borlase Matthews to illustrate the distribution and | and particularly with the howling noise which cer- 
applications of electricity on farms and in rural | tain machines emit. The paper showed that the 
districts generally, both ‘in this country and in | vibrations are due to one or other of the members 


Czechoslovakia. After this, the meeting adjourned, 
the members visiting the works and aerodrome of 
Messrs. The Blackburn Aeroplane and Motor 
Company, Limited, at Brough, in the afternoon. 


PRESIDENTIAL ADDREsS. 


The first item on the programme for the meeting 
Friday morning, September 2, was Professor 


of 





having a toothed magnetic structure which causes 
periodic variation in the field and consequently in 
the mechanical traction on the structure. 

At the conclusion of the author’s remarks, Professor 
Miles Walker said Dr. Carter combined high mathe- 
matical attainment with the ability to deal with 
engineers’ problems and engineers were greatly 
indebted to him for the work he had done. The 


only speaker on this paper was Mr. F. T. Chapman, 
who said he wished to associate himself with the 
Chairman’s remarks on the mathematical ability 
of the author. The question of vibration was one 
on which he had spent some time in connection with 
an induction motor which, however, the author had 
ruled out. In this case, the magnetic forces left an 
unbalanced component giving rise to the vibration 
of the rotor as a whole. He was glad the author 
had investigated the other case in which the cylin- 
drical parts of the machine vibrated similarly to a 
bell. Mr. Carter had mentioned the interference of 
sound from different parts of the machine and this 
was found to occur in practice. Mr. Chapman 
inquired, however, if the sound did not as a rule 
come from the foundations. The points of attach- 
ment of the machine to the ground might be a factor 
in its noisiness or otherwise. 

Dr. Carter replied to this that much of the noise 
certainly came from the foundations. He had 
investigated the propagation of sound through the 
air, but that coming from the foundations could 
not be ignored. 


CLEAVAGE TESTS OF TIMBER. 


The last paper on the programme for the Friday 
morning meeting was one by Professor E. G. Coker, 
F.R.S., and Dr. Ruth Levi, comparing French and 
British cleavage tests of timber, by the well-known 
photo-elastic methods developed by Professor Coker. 
We reprint this paper on page 311 of our present 
issue. 

The only speaker on this paper was Mr. J. S. 
Wilson, who said that some 20 years ago he had put 
in considerable time investigating stress distribution 
and was thus able to appreciate the amount of 
work involved. He had worked with Gore using 
rubber, but since then Professor Coker had developed 
his optical methods to a high state of perfection. 
Testing timber was a by no means easy matter ; 
individual specimens showed great variations in 
the results. The paper, Mr. Wilson continued, 
related to celluloid and as a comparison between 
British and French tests was satisfactory and inter- 
esting. He asked, however, how far the stresses 
and their distribution were applicable to wood. 
There might be a great difference which would, 
to some extent affect the results obtained with the 
two test pieces. Finally, he asked how far the 
fibrous nature of wood affected the stress. 

In reply, Professor Coker said he did not like to 
say what would happen if the results of a particular 
experiment were applied to something rather differ- 
ent. One could be almost certain of the results 
with a homogeneous material, but with an actual 
material the results were different. He thought 
that in the case of cleavage specimens, which were 
designed so that the grain was in a particular 
direction, the results obtained with the homogeneous 
material could be applied without much error. 
It would not be impossible to investigate the matter 
by using laminated transparent specimens, but 
this had not yet been done. Tests made on actual 
timber at Princes Risborough showed, in many 
cases, remarkably close agreement with the deduc- 
tions from the optical tests. 

(To be continued.) 


. 

THE PRopvUCcTION AND TRANSFORMATION OF ENERGY 
IN THE Untrep States: Erratom.—lIn connection with 
the Tables of American Central Station Performance, 
published in our issue of July 15 (page 80 ante), form- 
ing part of the United States review of current gene- 
rating practice, presented to the recent International 
Congress of Electricity, we have been asked to make a 
correction. Item 23 of the first Table on page 80, 
Annual Use or Capacity, for Trenton Channel, should 
read 34 per cent. instead of 70 per cent. 





Cotour-Licut SIGNALLING ON THE LONDON MIDLAND 
AND Scortisu Rarmway.—A further stage of the auto- 
matic electric colour-light signalling, which is being 
introduced by the London Midland and Scottish Railway 
Company between Camden and Watford, was brought 
into operation on September 4. On this date the new 
system of signalling was extended from Willesden to 
Kilburn, leaving the sections from Hatch End to Watford 
and from Kilburn to Camden to be converted to the 
automatic principle later in the year. As stated on 

e 12 ante, the section between Willesden and Hatch 

ind was converted and brought into operation on June 13. 
Since then additional electric trains have been run, and 
when the installation is finally completed, the train 





service will be further augmented. 
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DE-AERATING CONCRETE MIXER. 


CONSTRUCTED BY MESSRS. MARSHALL, SONS AND COMPANY, LIMITED, GAINSBOROUGH. 











DE-AERATING CONCRETE MIXER. 


Microscopic examination of concrete mixed in the 
usual type of machine reveals the presence of minute 
air cells, which render the concrete both weaker and 
more porous than it would otherwise be. These cells 
also result in a certain lack of uniformity in consistency 
and strength, no matter how carefully the materials 
and water are measured into the machine. In the 
case of reinforced work, the porosity gives rise to the 
possibility of the reinforcement becoming oxidised 
with a corresponding loss of strength, particularly in 
the case of horizontally-stressed reinforced work, and 
sub-aqueous construction. To overcome this, de-aerat- 
ing concrete mixers have been developed, and a type 
designed by Messrs. The Modern Concrete Development 
Company, Limited, 9, Victoria-street, S.W.1, is now 
being made by Messrs. Marshall, Sons & Company, 
Limited, Britannia Iron Works, Gainsborough, who 
hold the manufacturing and selling rights. 

The leading features of the machines, one of which is 
shown in the accompanying illustration, are identical 
with the standard tilting-drum Marshall range, of which 
a 2l-cub. ft. model was described in ENGINEERING, 
vol. exxiv, page 73 (1927). As shown in the figure, a 
cross-shaft is mounted on the discharge side of the 
standard mixer, on brackets attached to the upper 
part of the side frames, and this shaft carries the levers 
connected with the tilting-drum cap. The standard 
drum cone is replaced by a casting with a machined 
face, and, to ensure air-tight contact between this 
face and the face of the cap, the latter is fitted with a 
Sorbo rubber ring. The cap consists of a steel pressing, 
and is mounted on a radial ball bearing to ensure 
accurate alignment with a minimum of friction. As 
will be clear from the figure, the movement of the cap 
is controlled by a lever within easy reach of the operator, 
movement in one direction leaving the drum free to 
tilt, and at the sametime cutting off atmospheric pressure 
from the exhauster pump. The latter is of the rotary 
type with a non-return valve and silencer, and it is 
stated that under normal working conditions, it will give 
26 in. of vacuum in as many seconds. When the drum 














is charged, it is tilted back in the normal way to the 
mixing position, and areturn movement of the hand lever 
brings the cap into position to seal the drum from 
atmosphere, and to put it into connection with the 
pump by the flexible armoured-metal hose shown. As 
soon as the air is exhausted, as shown by the gauge 
mounted on the side frame, the vacuum is broken, 
atmospheric pressure cut off from the pump as described, 
and the de-aerated mixture discharged in the ordinary 
way. 

We understand that these machines are in use for 
making piles on the Southern Railway Company’s 
Harbour Works at Southampton, and in this con- 
nection, the advantages of de-aeration are said to 
be two-fold, in that the greater strength of the 
piles attained enables the driving to be undertaken 
earlier, and the increased density, as _ stated, 
protects the reinforcement from oxidisation. As 
regards the strength, compression tests have been 
carried out by Mr. R. H. H. Stanger on 6-in. cubes 
cast in plain concrete and in de-aerated concrete, the 
crushing strength for the former being 113-6 tons per 
square foot, and for the latter, 257 tons per square foot. 
The cubes were made in the proportion of four parts 
Ham River ballast, two parts Ham River sand, and 
one part Ferrocrete rapid-hardening cement. They 
were gauged with 8-65 per cent. of water, and the 
period of crushing was 7 days. The same advantages 
are in evidence in other classes of work, the increase 
in compressive strength, coupled with the elimination 
of local weaknesses due to badly-graded material, 
giving rise to better wearing qualities in such cases as 
road surfaces. In this class of work, the thickness 
of the concrete can be reduced while still maintaining 
a standard specified strength. The quality of cement can 
also be reduced without loss of strength in constructional 
work, and the shuttering can be removed more quickly, 
enabling the work to proceed at greater speed.. The 
alteration in density due to de-aeration in the case of 
a 4:2:1 mixture of shingle, sand and cement was 
found to be from 140 lb. per cubic foot to 148 Ib. per 
cubic foot. De-aerated concrete shows a marked 
increase of impermeability to water. 


THE BARKING-UPMINSTER 
ELECTRIFICATION. 


Tue Barking-Upminster electrification on the London 
Midland and Scottish railway, which will be brought 
into operation on Monday next, September 12, will 
enable passengers from Upminster and intermediate 
stations to obtain direct access to the city and West 
End by the District Railway without changing. It 
will also afford relief on the existing steam lines from 
local traffic, and will thus increase the capacity of 
fast steam trains between Southend, Fenchurch Street, 
and Broad Street. The scheme covers the electrifica- 
tion of two additional tracks between Barking and 
Upminster, making in all four running tracks between 
these points. The two previously existing tracks will 
not be electrified, and will be retained for the use of 
steam-operated traffic to and from Southend, &c. As 
shown in Fig. 5, on page 308, the new electrified line 
is, in effect, a continuation of the existing Bow-Barking 
electrified line over which District trains operate from” 
the Whitechapel and Bow Joint Railway and west 
thereof. Under the new scheme, this service of trains 
will be extended eastwards to Upminster. The route 
mileage from Barking station to Upminster station is 
approximately 7} miles, the stations served, being 
shown in Fig. 5.. Of these, Upney and Heathway 
are new stations serving only the two electrified 
tracks. They have island platforms, as shown by the 
view of Upney station reproduced in Fig. 1, page 302. 
The other stations on the route have been enlarged 
and modernised to suit the requirements of the extra 
tracks and the electric service. Becontree, a four- 
platformed station serving the L.C.C. Becontree 
Estate, replaces Gale Street Halt: Barking station 
will be unaltered as regards its layout, but an additional 
platform road will be equipped with live rails, thus 
increasing the number of platforms available for electric 
trains from four to five. On all stations, the booking 
office accommodation, equipped where possible with 
passimeters, is on the road level, with. connecting 
covered subways to the platforms. The latter are all 
700 ft. in length, 300 ft. of which is covered. The 
station name-boards are flood-lit. A view of the 
station entrance at Upminster is reproduced on Fig. 2, 
page 302. In non-rush hours, a 20-minute service of 
electric trains, with seating accommodation for 200 
passengers will be maintained. Sixteen trains, with 
accommodation for 400 passengers, will leave Upminster 
between 6.30 a.m. and 9 a.m., and five will be run 
from Dagenham. From 5 p.m. to 7.15 p.m., 15 trains 
will arrive at Upminster and two at Dagenham. 

The power supply for the system will be obtained 
from the London Electric Supply Company's sub- 
station at Heathway, the 22,000-volt supply being 
stepped down to 11,000 volts and converted to 600 volts 
at four L.M.S. substations located respectively at 
Heathway, Upney, Hornchurch and Upminster. It is 
estimated that the total number of units which will 
have to be purchased for use on the Barking-Upminster 
section of the line will be approximately 6,000,000 per 
annum, the car mileage being approximately 2,500,000 
per annum, Heathway station, shown in Fig. 3, will 
be the key substation of the line, and will be the only 
one attended, the three other sub-stations mentioned 
being remote-controlled. The high-tension feeders 
between the substations are arranged on each side 
of the track on posts which also carry the pilot wires 
for remote control. Each substation contains two 
1,200 kw. converting sets, space being allowed in the 
buildings for the installation of a third set. The 
Upney and Hornchurch stations are equipped with 
metal-tank type rectifiers, made respectively by the 
General Electric Company and the British Thomson- 
Houston Company, while the Heathway and Upminster 
stations contain rotary converters supplied by the same 


two firms. The B.T.H. rotary converter in the Up- 
minster station is shown in Fig. 4, page 302. The 
direct-current ’bus-bar voltage will be 630. The main 


transformers for the rectifiers or rotary converters, 
as the case may be, are of the outdoor type at Upney, 
Hornchurch, and Upminster, and are mounted on 
concrete platforms immediately outside the substation 
‘building with a siding alongside them. As shown in 
Fig. 3, the main transformers are inside the building at 
Heathway. A supply is given at each sub-station by 
means of an 11,000/400-volt single-phase transformer 
to the signal and telegraph department for automatic 
signalling on the new tracks. The whole of the switch 
and control gear for the four substations has been 
provided by Messrs. Bertram Thomas, Manchester, and 
Messrs. A. Reyrolle and Company, Limited, Hebburn- 
on-Tyne, the latter firm being responsible for the extra 
high-tension gear. 

The Bertram-Thomas system of control has been 
installed, requiring, in this particular instance, a 
16-core pilot cable from the controlling substation to 
each of the controlled substations, and a 250-volt 108 
ampere-hour battery at the controlling substation. 
Two batteries have been provided, one being in use 








whilst the other is on charge or standby. There are 
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not any main operating batteries in the controlled 
substations, but in each of the two rectifier substations 
there is a Westinghouse-Saxby rectifier which auto- 
matically comes into operation if the supply furnished 
by the battery pilot wires should fail; whilst in the 
other t wosubstations there is a 250-volt polarising battery 
to give a bias to the rotary fields to ensure that these 
come up with correct polarity when starting, and which 
also automatically comes into service on failure of 
supply over the battery pilot wires from the controlling 
station. Control is effected by means of push-buttons. 
For each rotary converter or rectifier there are “ start,” 
“stop,” “close breaker” and “open breaker” push 
buttons; whilst for each extra high-tension feeder 
and each track feeder there are “ close” and “ open” 
buttons. An indicator on each operating panel shows 
whether the signal has been received and the desired 
operation carried out correctly. If any oil switch 
or circuit-breaker should open, an alarm bell rings and a 
red light indicates which circuit is affected. Continuous 
indication is given both of the total load and of the 
*bus-bar voltage at each substation. A separate 
machine voltmeter allows the voltage of a rectifier 
or rotary-converter to be measured before closing its 
direct-current breaker. 

As the scheme consists of an extension of the existing 
Bow-Barking lines, the live rail equipment is of the 
third and fourth rail type, both conductor rails being 
insulated from earth. The conductor rails are of the 
standard flat-bottom type, 105 lb. per yard, and the 
general arrangement of insulators, cables, gaps, rail 
switches, &c., is in accordance with’ L.M.S. standard 
practice. Line-side contactors have been installed 
at section gaps of approximately 250 yards, equivalent 
to a twelve-coach train length, ahead of the main sub- 
station gap at each sub-station. These contactors 
operate simultaneously with the track section circuit 
breaker through set and trip coils, and are held closed 
mechanically. Their function is to provide protection 
against a train bridging a substation gap and causing 
current to be transferred from a live section to a dead 
section. 

As regards the signalling arrangements on the 
widened lines, automatic and semi-automatic colour 
light signals have been provided between the signal 
boxes at Barking East and Upminster West. The 
signals are of the searchlight type, similar to those 
recently installed at Mirfield on the L.M.S. railway, 
and are provided with marker lights. The latter are 
fixed vertically below the signal units, and when the 
signal exhibits a red light, with a red marker light 
below, “stop and stay” is indicated. The marker 
light shows red when the signal unit exhibits red or 
yellow, and is extinguished when the latter exhibits 
green, the red marker light thus enabling the yellow 
signal light to be correctly apprised. All stop signals 
are fitted with train stops. These work in conjunction 
with the signals and track circuits, and project an arm 
to engage with a trip cock on the train when the signal 
is at danger. A suitable overlap track circuit is pro- 
vided in connection with all stop signals, and should 
a train run past a signal at danger, it will be brought 
to a stand within the overlap length. In long sections 
of automatic signalling with train stops, considerable 
delay may take place in the event of failure of track 
circuits holding the signals at danger, and to reduce 
this delay it is usual to permit purely automatic 
signals to be passed at danger after waiting one minute. 
On the widened lines, the permission to pass after one 
minute is given by the marker light changing from red 
to a small yellow light. This indication will be given 
automatically when the train has been standing for 
one minute. It indicates that the train may proceed 
cautiously as far as the line is clear, and as it will only 
be given provided the train stop has wound off, it will 
avoid the necessity for the motorman to get down to 
reset his train trip apparatus, as must be done where 
ordinary automatic signals are passed at danger. 

Illuminated diagrams, which are of the spotlight 
type, have been provided at the various signal boxes. 
When a track circuit is clear, no light is shown on the 
diagram, but when the circuit is occupied, two red spot 
lights are exhibited. Special telephone circuits are 
arranged for communication between trainmen and 
signal men, with the usual traffic control and sub- 
station telephones. The signalling has been arranged 
to give an approximate headway of four minutes 
between electric trains, and the signals are spaced to 
permit also of the passage of steam trains over the lines. 
The track circuits in the colour light area are of the 
alternating-current phase-controlled constant-current 
type, and the feed apparatus and relays are, in the 
majority of cases, housed in cases along the line or 
in the relay huts at the signal boxes. The installation 
of the whole of the colour-light signalling system has 
been carried out by Messrs. The British Power Railway 
Signal Company, Limited, 3, Central-buildings, 8.W.1, 
the cable work, relay huts and telephone work being 
carried out by the railway company. The latter have 
also been responsible for the semaphore signalling and 
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signal boxes, mechanically-worked points, and sema- 
phore signals at Dagenham, Hornchurch, and Up- 
minster, the whole installation being carried out to the 
design, and under the supervision, of Mr. A. F. Bound, 
Telegraph Engineer to the L.M.S. Company. 

The scheme has involved the excavation of some 
400,000 cub. yards of material, the rebuilding of 21 
bridges, and the widening of 7} miles of line with the 
laying of track, the whole of the work being completed 
without serious interference with existing traffic. 
A new goods yard has been constructed at Hornchurch, 
new signal boxes at Hornchurch and Upminster, and 
six new carriage sidings have been provided at the 
latter place. The general contractors were Messrs. 
Harold Arnold and Sons, Limited, Doncaster; the 
contractors for the steel work, Messrs. The Butterley 
Company, Derby; and for the stations and a new 
locomotive depot at Upminster, Messrs. Charles Booth 
and Sons, Bradford. The contractors for the four 
sub-stations were Messrs. E. Wood and Company, of 
Derby ; and for the reinforced concrete for platforms 
and walling, Messrs. John Ellis and Sons, Limited, 
Leicester. The high tension and pilot cable work 
was carried out by Messrs. The British Insulated 
Cables, Limited, Prescot, Lancs. 


AN ENGINEER’S REVIEW OF THE 
SOVIET ENTERPRISE.* 
By A. P. M. FLemine. 


Tue President's address makes a plea for the utilisa- 
tion of the abilities of those who are engineeringly 
minded and experienced in engineering affairs in the 
solution of the difficulties with which the greater 
part of the world is at present beset. His proposals 
have suggested to the writer that the occasion is 
opportune to survey the principal features of the Soviet 
enterprise, which aims at achieving a state of well- 
being hitherto unattained by the people of Soviet 
Russia, through the carrying out of plans that are 
essentially based on engineering conceptions and 
carried out by engineers, t.e., if we accept the Presi- 
dent’s broad definition of the term “ engineer.” It is 
not within the scope of this paper to record the immense 
amount of engineering achievements in U.S.S.R., nor 
is it intended to consider in any degree the U.S.S.R. 
political plans as they affect the rest of the world, 
but rather to survey those aspects of the enterprise 
which are noteworthy to a consideration of the ways 
and means of dealing with the economic problems that 
confront the rest of the world, in the hope that they 
may suggest the means whereby the experience 
gained in this great Russian experiment can be utilised 


| modern civilisation. Climatic conditions are, in places, 
of the severest and subject to the greatest extremes 
with the corresponding effect on the possible working 
periods. Road and rail transport is largely limited to 
the principal existing industria] centres, and there is 
very little ice-free sea-board. Until the last decade 
the population was 80 per cent. illiterate and almost 
entirely unskilled as regards the manufacturing 
industries. The result of the revolution has been to 
place in authority a group of leaders determined to 
make the U.S.8.R. economically self-contained by 
the development of the great wealth of natural resources 
and to use these for the benefit of the entire population 
and in a comparatively short period of time to raise 
the standard of living to not less than that of other 
countries. It is recognised that to achieve this aim 
demands that the standard of living of the present 
generation shall be very low. Fifty per cent. of the 
national income is being withdrawn from consumption 
and used to finance new productive State enterprises, 
all private interests being suppressed. In contrast 
to capitalist countries everybody is employed—men 
and women work on terms of equality in almost every 
type of labour from that requiring heavy manual 
effort like coal mining to that calling for manipulative 
skill, and also in every type of administrative and 
technical post. Thus far there is great enthusiasm 
for the scheme through which it is firmly believed 
| that the U.S.S.R. will soon outstrip the achievements 
of the capitalist countries. A notable feature in 
maintaining the interest and enthusiasm in the scheme is 
the extraordinary amount of propaganda pursued and 
the prevention of free contact by the bulk of the 
population with foreign countries. 

The main feature of the U.S.S.R. national economy 
is the planning of both production and trade under a 
single system. This planning is concentrated in the 
State Planning Commission (Gosplan), which draws 
up the general plans covering the national economy as 
a whole for periods of five years and one year. The 
Supreme Economic Council is the special controlling 
Commissariat of the U.S.S.R. responsible to the State 
Planning Commission for regulating, supervising, and 
administering industry and the trades directly con- 
cerned with it, and is responsible for carrying out the 
much-diseussed Five-Year Plans. These plans take 
into consideration all aspects of economic and cultural 
development in the period covered and determine the 
volume and character of production, distribution, and 
financing with a view to attaining the most rapid 
rate of development in the most economical manner. 
During the present year the Supreme Economic 
Council has been reorganised into three groups: one 
dealing with the heavy industries, a second with the 








for the achievement of the same objectives but under 
the entirely different conditions which apply in the} 
capitalist countries. 
The physical characteristics of the territory under | 
the dominion of the U.S.S.R. and the general economic 
conditions of its people have been so often described | 
that they call for only the briefest reference here. | 
The territory occupies one-sixth of the land area of the | 
globe; it contains 147,000,000 people of 200 nation- | 
alities. With the exception of rubber, the natural | 
resources include all the raw materials required by 
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light industries, and a third with the wood and timber 
industries. These groups are again subdivided; for 
example, the heavy industry group is divided into 
separate sections, one dealing with electrical plant, 
another with generation and transmission of power, 
another with supply apparatus, &c. Manufacturing is 
entirely in the hands of State combines, which report 
to the appropriate section of the Supreme Economic 
Council. 

The industrial position in Russia is, briefly, that there 
is only one producer and one customer, so that all 
questions of expense of selling, profit-making at various 
stages between the raw material producer and the 
production of the finished apparatus, and the profit 
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to the consumer, are cut out, as are also profits on 
transport. In producing fabricated articles, chief 
attention can be directed to their economic production, 
and without the need for a high degree of finish or 
such additions to appearance as may represent selling 
points under a competitive system. Production can 
be on definitely standardised lines, again resulting 
in considerable economy in the first cost of production. 

In general, labour is not very efficient, but appears 
to be intelligent. Hence on mass-production products 
requiring unskilled labour this can quickly be trained 
to the necessary degree of efficiency to produce on a 
level probably equivalent to that of the older industrial 
countries. On the other hand, where manufacture 
requires individual skill and effort, such as in the case 
of steam turbines and the bulk of electrical machinery, 
the output per worker is considerably lower, pro- 
bably of the order of 50 per cent, of that of, say, this 
country or America. 

Generally speaking, the country is on a war footing, 
that is to say, the standard of living is at the lowest 
level of subsistence practicable, while all possible 
resources are being used to build up the productive 
facilities. At present the industrial workers number 
about 12,000,000, as compared with 2,000,000 in pre- 
war days. The proportion of male and female popula- 
tion is approximately as 100: 107. In the factories, 
men and women work on equal terms in every kind of 
employment, and the factories are urged, as far as 
possible, to employ not less than 50 per cent. women, 
and in some kinds of labour this may be as high as 
60 per cent. and even higher. There is evidence of a 
tremendous dilution of labour, but the effect of this is 
not marked in connection with mass production. At 
present, exports, particularly of grain, oil, lumber, 
and some fabricated articles, must be made to meet 
the cost of productive machinery and generating 
plant. 

The whole plan of economic reconstruction appears 
to be admirably conceived, and the success of its 
carrying out would seem to depend upon whether the 
conditions under which the bulk of the population 
have existed since the war-time can be maintained 
until the results of the present plan raise the standard 
of living and relieve the present very harsh living 
conditions, and thereby eliminate dissatisfaction 
among the masses. Some sections of the Five-Year 
Plan have already been accomplished, but there is 
no doubt a considerable want of balance in parts. 
Similarly, in connection with the production of grain, 
much must depend on weather and other conditions. 
From the personnel point of view, since the present 
bulk of the younger population between the ages of, 
say, fifteen and twenty-five, have known no other 
conditions than those at present ruling, and are, more- 
over, very thoroughly taught the principles of Com- 
munism, it would appear unlikely that the present 
system of control will be upset. 

Most of the weaknesses that can be discerned from 
visits to the country would appear to be those that 
time will correct, e.g., the tremendous expansion of 
industry in the last two years must introduce much 
inefficiency of working and some questionable features 
of quality which may react under service conditions. 
There is a lack of suitable men of the non-commissioned 
officer type in industry, but this and other matters 
will, no doubt, be readjusted in time. The intention 
of the plan would appear to be to supply the people of 
the U.S.8.R. with modern amenities of life and, as this 
is accomplished, to reduce the hours of labour. At 
present the factories work seven hours a day and 
office workers about six hours—four days out of five 
being working days. There appears to be a tendency 
to consider Russia as Asiatic rather than European, 
and to extend the Republic eastwards to embrace the 
old Mongolian Empire extending to China, Afghanistan, 
Turkestan, and other Eastern areas. 

From a social point of view the most striking points 
are the mobilising of both men and women for industry, 
the development of an educational system which is 
designed to enable those of ability to get the fullest 
opportunities for the development of their communal 
capacity, the attitude towards religion, and the ten- 
dency to break up family life. The conception of the 
Five-Year Plan and its out-working reveal in many 
directions what one might call a research temperament 
which particularly shows itself in the higher branches 
of research and manufacture. 

Since Lenin’s slogan was “ Electrification plus 
Soviets = Socialism,” it is not surprising that the first 
Five-Year Plan aimed at raising the economic status 
of the country by the rapid development, in the first 
place, of the heavy industries, and particularly the 
electrical industries. The year 1931 witnessed the 
completion of the first phase of the process of electri- 
fying the Soviet Union. The output of the electric 
stations, which in 1931 was 7,700 million kw.-hr., 
is estimated to increase to 12,500 million kw.-hr. 
in the present year. This increase will be made 
possible because the total capacity of the stations will 





be augmented by 1,500,000 kw. In addition to the 
opening of new stations and the extension of old ones, 
it is planned to have 87 stations under construction 
with a capacity of 5,500,000 kw. The two main 
objects of the 1932 developments are, firstly, hydro- 
electric stations, which will be used largely for the 
metallurgical industries, and secondly, the construc- 
tion of central electric heating stations. Electricity 
is the fundamental basis of the development visualised 
under the second Five-Year Plan, and the success of 
the plan is dependent on the creation of a modern 
power base founded on the electrification of transport 
and industry and the application of electric power to 
agriculture. Thus, it is hoped that by the end of 
1937 an output of 100,000 million kw.-hr. will have 
been reached. 

Among the other proposals of the second Five-Year 
Plan are: (1) the construction of 30,000 km. of new 
railways and several scores of bridges; (2) an increase 
in the yearly output of coal to 250,000,000 tons ; 





(3) an increase in the output of pig-iron to 22,000,000 
tons; (4) to increase the output of the machine- | 
building industries three and a half times; (5) an | 
increase in the output of oil by two and a halftimes. | 

Particular attention will be paid to the introduction | 
of powerful locomotives and larger goods trucks; the 
electrification of several lines will be accomplished ; 
waterways will be improved and supplemented ; the 
mercantile marine is to undergo thorough reconstruc- 
tion, and the ports are to be extensively improved. | 
The building of new roads and the increase of motor- 
transport vehicles will permit great development of 





road transport, while air lines are to be developed to} throughout its length from Orsha to Kherson. 


a great extent and will be one of the principal means 
of communication with distant regions and large 
industrial centres. All the means of communication, 
particularly wireless, are to be improved and extended. | 
The production of non-ferrous metals is to be so| 
developed as to supply the home needs in copper, lead, 
zinc, aluminium, and the rare metals in full. The} 
development of the chemical industry is to aim | 
primarily at increasing the output of fertilisers and | 
basic chemicals. 

The Dniepr Combine in the Ukraine may be taken | 
as a typical example in European Russia (Ukraine) of | 
several similar schemes which have been promulgated | 
in the Second Five-Year Plan (1933-37) for the | 
development of vast tracts of unpopulated country in 
Siberia. A “‘combine”—or ‘“ Kombinat,” as it is 
termed in Russia—is primarily located at some large, 
inexpensively exploited source of power in the vicinity 
of mineral wealth and good agricultural soil, involving 
the migration and settlement of a vast population of 
industrial and agricultural workers in towns ‘and 
settlements in the immediate neighbourhood. Since, 
as stated above, Dniepr Combine, or in its concrete 
form the Dnieprstroi (the syllable “ stroi” implies 
construction), is a typical example and is, moreover, 
well on the way to completion, it is worth while exami- 
ning in some detail the salient features of the scheme. 
The nearest point of consumption at the present time 
is the important coal-field known as Donbass, 150 
miles away, and it is proposed to utilise the main bulk 
of the output at a new city which is being built near 
the dam. The output is estimated in a dry year at 
2,500 million kw.-hr., and in a wet year at 4,410 million 
kw.-hr., the lower figure being based on obtaining a 
load factor of 60 per cent. of the rated output of the 
turbines. The Dniepr Combine consists of nine units 
to be established round the power stations, and will 
cover an area of 14 square miles; the total cost of the 
whole enterprise, including the electric station, will be 
820,000,000 roubles. These nine units are: (1) Dniepr 
River waterway, (2) the hydro-electric station, (3) coke 
and by-products plant, (4) metallurgical plant (Dnie- 
prostal), (5) ferro-alloys plant (Dnieprosplav), (6) 
aluminium plant, (7) firebrick yards, (8) plants for 
slag-cement products, and (9) machine repair plant. 
Rich deposits of manganese, nitre, coal, iron, &c., 
exist in the vicinity of the works. 

During lower water periods, only 3 out of the total 
of 9 84,000-h.p. turbines that are being erected will 
be supplied with sufficient water to obtain constant 
power. The water power obtainable per annum 
(on the basis of the normal level) amounts to about 
400,000 h.p.; which requires to be supplemented by 
power from reserve steam plants with a generating 
capacity of 200,000 h.p. The remaining water power 
is seasonal output available in the high-water period 
during 4-6 months in the year. This power will be 
utilised for the manufacture of ferro-manganese and 
for irrigation purposes. The coke and by-products 
plant has been included in the Combine in order to 
economise in the transportation of coke and to allow 
for the utilisation of the gases produced by the coke 
ovens in heating the furnaces. The annual capacity 
of the plant has been set at 1,130,000 tons of 
metallurgical coke and about 100,000 tons of smaller 
sized coke, the plant consisting of 4 batteries of 69 
coke ovens each. The blast furnaces will receive the 








gas of the coke ovens only after it has gone through 
the by-products plant. 

The steel plant (Dnieprostal) will specialise in high- 
grade steel. The annual output is estimated at 
1,250,000 tons. The ferro alloys plant (Dnieprosplav) 
will have an annual output of 80,000 tons of ferro- 
manganese, 20,000 tons of ferro-silicon, 4,000 tons of 
ferro-chromium and 1,600 tons of ferro-tungsten. The 
aluminium works will have an annual capacity of 
20,000 tons and consists of an aluminium-oxide plant, 
an electrolysis plant and the electrode plant. 

In producing annually 1,800,000 tons of pig iron, 
the blast furnaces of the Dneiprostal will yield during 
the same period up to 1,000,000 tons of granulated 
slag, an excellent material for the manufacture of 
cement and slag bricks. In addition, the manufacture 
of steel and ferro-alloys will call for considerable 
quantities of lime. The annual capacity of the various 
enterprises will be :—slag cement, 2,600,000 barrels, 
bricks 30,000,000, lime 200,000 tons, and firebricks 
150,000 tons. The opening of the hydro-electric 
station and of the majority of the Dniepr Combine 
is scheduled for 1932, but the sheet-rolling mill of 
Dnieprostal will not be opened before April, 1933. 

The Dnieprostroi will be an important factor in 
the rural economy of the Pridneprovie (basin of the 
lower Dniepr). The rapids of the Dniepr River where 
the hydro-electric station is erected have hitherto 
prevented the development of communication between 
the Baltic and the Black Sea regions. The dam at the 
foot of the rapids will, in addition to providing power, 
make this section of the Dniepr River navigable 
The 
traffic is estimated at more than 2,000,000 tons per 
annum. When completed, the Dniepr station will 
transmit energy by a network of conductors supported 
on steel masts along both banks to Zaporozhie, 
Nicopol, Krivoi-Rog, Dniepropetrovsk, Kamenskoi, 
Kharkhoff and the Don Basin. The region covered 
has 5,000,000 inhabitants and in pre-war days half 
the grain exported from Russia came from this area. 

I have already referred to the fact that the 
inefficiency of labour is very apparent to the engineer 
who has seen anything of U.S.S.R. industry, and the 
falling away of production due to unskilled and 
irresponsible labour has constituted a grave danger 
to the fulfiment of the Plan. That this is clearly 
realised is evident from the efforts being made to 
increase the skill of the workers in the campaign 
now being conducted to make even the peasants 
“technically minded” and so to instil in them the 
rudiments of craftsmanship. 

The Soviet Union has set up the G.U.S., or State 
Scientific Council, to establish a single system of 
educational supervision and control over scientific and 
educational institutions. Its policy is to connect 
theory and practice as a method of education, 
turning the whole country into one gigantic school 
in which there is no contradiction between theory 
and practice, and where theory is called up to serve 
the practice and vice versa. The tendency throughout 
is to obviate separating the student from industry. 
For example, the higher technical school, or so-called 
‘Factory University,” trains the engineer on the 
spot without segregating him from his industrial 
surroundings, while the “ Factory” or “ Enterprise ” 
School is the most concentrated type of achievement, 
providing scholastic work in the course of the very 
process of industrial work. This type of school is to 
become the greatest instrument in furthering the 
growth of cultural and technical knowledge among 
the mass of workers. Wherever new industrial enter- 
prises are created, new schools and technicums are 
built in conjunction and financed by industry, e.g., 
the Dnieprostroi Polytechnic is springing up with the 
Dnieprostroi Power Scheme. To sum up the condition 
of education in U.S.8.R.—industry has grown up to 
be the basis of education. 

Throughout its history, Russia has produced many 
workers of great eminence in various branches of 
science. This tendency is no less marked at the present 
time and the fullest possible support is given by the 
Soviet authorities to the fostering of scientific work, 
which is supported by lavish expenditure of money 
and equipment. In pure science, many hew labora- 
tories are being erected in different centres. In applied 
science, each industrial combine has its central labora- 
tories. Among the notable of these are the V.E.O. 
(Electrical) Group. Each principal factory in each 
combine is similarly equipped with laboratories and 
research factories. Large numbers of scientific workers 
are being trained. It is, however, only fair to state 
that the facilities for translating pure science discoveries 
into practical applications are not yet commensurate 
with the efforts that are being expended. 

Having considered some of the plans and achieve- 
ments of the Soviet enterprise, it is worth while drawing 
a comparison between some of the conditions existing 
in the U.S.8.R. and those of the principal industrial 
countries. As we have noted, the U.S.8.R., while 
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operating under the advantage of a concentrated 
control of all its functions of government and possessing 
inherently practically all the raw materia] resources 
it needs, the enterprise is handicapped by the fact that | 
these resources are largely undeveloped and that | 
at present means for converting these into useful com- | 
modities are entirely inadequate. Climatic conditions, | 
as a whole, are not the most favourable ; internal | 
communication is'inadequate ; the people as a whole are | 
not yet educated ; there is a lack of industrial personnel | 
and experience, but withall an intense enthusiasm 
on the part of a very active section of the population, 
backed by clever and extensive propaganda directed 
to encourage the people to achieve the plans arranged | 
despite hard conditions and a very low standard of | 
living. 
This enterprise which, after all, is only large-scale | 
organisation, presents features which cannot easily be 
judged in the light of the experience of other industrial 
countries, nor can any forecast of the success of the | 
enterprise be made until the plans are more advanced 
and come closer to fruition. Certain comparisons, 
however, suggest themselves; for instance, will the 
creative impulse of competitive conditions such as we 
in this country are accustomed to, with their stimulus 
to progress on the one hand and their wastefulness 
through overlapping on the other, be more effective 
than the progress achieved where the creative impulse 
of competition is replaced by the enthusiasm for achieve- 
ment and an almost fanatical desire to prove by results 
the merits of the Soviet plan’? Will the handicaps 
of the present lack of productive plant and industrial 
experience be for long a serious obstacle in the advance 
of progress in comparison with that which may be 
achieved by countries already excessively provided 
with such facilities, bearing always in mind that 
productive facilities, to be efficient, require to be main- | 
tained up-to-date and carry their own heavy burden | 
of obsolescence ? To what extent does the absence of 
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vested interests constitute a serious advantage over | 
conditions where vested interests are a predominant 
feature of national existence ? Does the absence of 
internal tariff barriers, coupled with a government | 
activity for the most part concerned only with its | 
internal affairs and the development of its own resources, | 
contrast with the conditions of most industrial coun- 
tries which are not self-supporting, which have to| 
carry on international trade in a variety of currencies, | 
hampered with all kinds of artificial trading barriers, 
and also in which the government is very largely con- | 
cerned with international rather than with national | 
affairs ? 


In considering these contrasts, one can hardly escape 
the conclusion that self-supporting units will become an 
inevitable development of the future, and that countries 
will have to adapt themselves either through treaty or 
trading or geographical position as to become 
economically self-supporting without necessarily pre- 
cluding inter-trading with other similar units—this 
being a preliminary step to the more universal plan 
envisaged by the President. In this respect, the 
British Empire as a whole would appear to be an ideal 
economic self-supporting unit, being replete with every 
raw material and industrial resources adequate for its | 
entire population, and here again, the problem is | 
one of large-scale organisation not beyond the capacity | 
of those engineeringly minded. In considering the 
Soviet plan with its rapidity of transformation from a 
non-industrial to a highly-industrial state, it is some- 
times overlooked that science adequately employed | 
can accomplish all the industrial problems that the | 
U.S.8.R. has set itself to solve, and that despite the | 
advantages which the existing industrial countries | 
possess, the competition in the race for progress will | 
inevitably end in favour of the community that can | 
make the most intelligent use of this weapon. In this 
respect, there may well be an advantage in starting with 
a clean sheet devoid of preconceived ideas and preju 
dices and the handicap of long-established and often | 
obsolete methods. That the Soviet has recognised 
these possibilities is shown by the great attention that 
is being paid to the fostering of scientific developments, 
to the building up of an immense scientific personnel, 
and to the vast expenditure on scientific laboratories | 
and equipment. One must, however, recognise a | 
retarding influence, in that while possessing personnel of 
liighly scientific attainment, at present the U.S.S.R. is 
not well equipped with adequate personnel that can 
translate the results of pure science research into 
practical application. 


| 


i 





| 
| 


The tendency during the past few years has been to | 
view the Soviet enterprise much in the light of what | 
each individual thinker hopes may happen to it, | 
and for the most part hopes have been centred in its | 
failure. It would, however, be much more rational 
to adopt the view that this great experiment is worthy 
of the closest study, and just as in the solution of their | 
great problems the Soviet has examined critically and | 
utilised fully the experience and personnel of other | 
countries, so also we of the other industrial countries | 
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Norr.—In the diagrams, the figures plotted for tin and copper are the official closing cash quotations of the 
London Metal Exchange for “fine foreign” and “‘ standard’ metal, respectively. The prices shown for 
lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted for 
steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given, in the case of steel 
plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The pig-iron 
prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 
bottle, the contents of which vary from 70 lb. to 80 lb. The price of tin-plates is per standard box, but in 
other cases the prices are per ton. Each vertical line in the diagram represents a market-day, and the horizontal 
lines represent ll. each, except in the case of the diagram relating to tin-plates, in which they represent 1s. each. 


INSTITUTION .OF NAvAL ARrcuHITECcTS.—The Council 
of the Institution of Naval Architects has awarded 
the Martell Scholarship in naval architecture, for 1932, 
which is tenable for three years at Liverpool University 
j}and has a value of 130/. per annum, to Mr. H. G. 
Herbert, of Sheerness Dockyard. The Earl of Durham 
Prize has been awarded to Mr. N. H. Young, of Devonport 
Dockyard. 


may well profit from the successes and failures of the 
U.S.S.R. in the solution of the problems, national 
and international, that beset us. 


Tae Buttpine Trapes Exurerrion.-On Wednesday 
next, September 14, the Rt. Hon. W. G. A. Ormsby- 
Gore, M.P., First Commissioner of Works, will open 
the Building Trades Exhibition, at Olympia, London, | 
W.14. The exhibition will remain open for a fortnight. 
Over 350 firms connected with building in all its branches | 
are taking part and the exhibits cover a very wide field. | 
Demonstrations will also be given, showing the need for 
the reconstruction of houses in poor areas, and the 
remarkable effectiveness with which the transformation 
can be carried out, with little cost, by modern building 
methods. 


Britisa Science Guitp.—The secretary of the British 
Science Guild, 6, John-street, Adelphi, London, W.C.2, 
informs us that Sir Frank Smith, K.C.B., Sec. R.S., 
will deliver the Norman Lockyer Lecture on Tuesday, 
November 22, 1932, at 4.30 p.m., in the Goldsmiths’ 
Hall, Foster Lane, Cheapside, London, E.C.2. The 
President. of the Guild, Sir Samuel Hoare, Bart., M.P., 
will take the Chair. The title of the lecture will be 
announced later. 
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FRENCH AND BRITISH CLEAVAGE | in a systematic manner. Some degree of co-ordination 


TESTS OF TIMBER.* 
By Pror. E. G. Coxzr, — and Miss Ruts Levi, 
.D. 


ALTHOUGH metals appear to predominate in this 
present age, timber is still one of the most valuable 
of materials in general use, and on account of the vast 
supplies and the varied kinds distributed widely over 
the earth’s surface we have ready at hand a natural 
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tween these various centres of research has been 
reached, and it is clearly most desirable that a test of 
any particular kind should be strictly comparable with 
a test of the same property carried out in any other 
laboratory. This linking up of laboratory procedure 
is making steady progress, but as all these research 
centres are of quite modern growth, it will probably 
take some time to establish as complete a uniformity 


in methods of testing as will bear the rigid scrutiny | 


Although, at first sight, this may seem to be a simple 
and satisfactory test, yet experience proves that it is 
neither so elementary nor so conclusive as it should 
be. It is, for example, not at all uncommon for a 


cleavage specimen to break at some place other than 
that at which it is especially designed to fracture, 
while specimens of timber as nearly alike as it is practi- 
cally possible for them to be usually afford different 
values of cleavage property when examined by separate 
standards, 
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product with a range of physical properties adaptable | of scientific examination. This co-ordination is| At the suggestion of our President, Sir Alfred Ewing, 


to the most diverse needs. Moreover, this material, 


management, capable of continual replenishment. This | 
latter problem of maintaining a sufficient supply of 
useful timbers is of such importance that it has become 
several governments have established State laboratories | 
in which questions relating to timber are examined 
im a scientific manner. Among these matters its | 





especially difficult for a material like timber, which has 
unlike many others, is, with due care and scientific | unlike properties in different directions, and although 
the grain of timber is one of its most prized charac- 
teristics, its presence renders scientific classification 
|of its mechanical properties a task of the utmost | 
a matter of international concern, and in recent years | complexity. 


One of these properties which needs defining and 


these and other tests have been examined by photo- 
elastic means, using isotropic materials in order to 
try to ascertain the essential features of the stress 
distributions under load. No doubt this procedure 
affords stress distributions of more simple types than 
occur in actual test members of an anisotropic material 
like timber, but as the method can give stress intensities 
measuring is the power of resisting cleavage. This is | at all points with great accuracy, it affords considerable 
usually determined by a tensional test made on a speci- | help in ascertaining the actual nature of the practical 


mechanical properties take a prominent place, and | men so shaped that it has a minimum cross section at | tests employed, and also helps to explain some of their 


especially the behaviour under load. Numerous 
well-equipped laboratories are now established in which 
& great variety of such tests are being carried out 





* Paper read before Section G of the British Association 


at York, on Friday, September 2, 1932. 





Load | 


a tensional | is 





some convenient place, and usually in the direction of | anomalies. 
the grain of the timber if this can be defined. 
is applied with the object of producing 
. stress across the grain, and either the load or the| ] i 
mean stress required to fracture the specimen is taken | considerations, amply verified by experiment, that 
as a measure of the cleavage property of the material. | plane stress distributions in similar isotropic elastic 


A fortunate circumstance in these model experiments 
that all the forms of tests examined are of the single 


boundary type, in which it is known from theoretical 
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bodies under corresponding conditions of loading are | are at once observed, and in order to show the whole | 
of the model clearly, an unknown load is applied here 
| by pushing a wedge in between two cylindrical pins 


independent of their physical constants. 
matter of importance is that well-seasoned timbers 
remain in an elastic condition nearly up to fracture, so 
that, apart from the differences caused by anisotrophy 
the stress distributions obtained by photo-elastic 
means may be used, in general for comparative pur- 
poses at practically any stage of a timber test. A 
consideration of minor importance is that cleavag 
tests are usually made on fairly thick specimens, while 
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distance from the minimum 
feature of interest is the eurved band of zero stress 
difference (P — Q) at the back of the cavity and close 


crdss. section. 
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plates, as these latter can 
be obtained free from initial 
stress more readily than is 
the case with thick plates. 
French Standard ( leavage 
Teats.—The essential fea 
tures of one form of stan- 
dard are shown in Fig. 1, as 
described in the Bulletin 
de la Section Technique d« 
Militaire,” Fascicule 30, 
Juillet, 1929. It is cut from 


Load Applied Lb 





Thicknpss of Xylonite 0:184In 


A TStreas Seale: T= 500LB per Sq.In 


\ pcos*@ 





a rectangular parallelopiped 


4-5 cm. long, of square ™ 
cross-section and 2 ecm 
side, with a Vee-shaped 


notch at one end, the apex 
of which is terminated by 
an are of a circle with its 
centre at the angular point 
Equal and opposite loads 
are applied by hooks with 
ends of cylindrical form 
fitting into corresponding 








recesses in the sides of the ~“(3425.N) =" % 


notch. The minimum cross 


section under stress is a 

square of 2cm. side, as shown in the plan of 
Fig. 1. If, as shown in the lowest diagram of the 
latter figure, the sides of the notch intersect at 


or near the middle of the contour of the central 
hole, as sometimes happens, it will probably cause a 
change of stress distribution at the central section. 
When a transparent model of this form is examined 
under load in circularly polarised light, as shown in 
Fig. 2, some salient features of the stress distribution 


YN 
\_\ ela 


housed in the indentations 
made to receive the loading 
shackles. The colour bands 
or isochromatics bordering 
the central hole indicate 
high stress intensity every- 
where, except near the ends 
of the cavity, and also show 
the highest intensities are 
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Thickness of Xylonite 0-484 In. 
Load Applied 35 Lb. 
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by their arrangement that | to it. 


at a considerable angular 


This is not a continuous band, for bulges are 
seen in it at its centre and the extreme ends. 
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The explanation of these patches becomes clear at | for many failures occurring away from the central plane. 
once from an examination of the specimen in a beam | It has also to be remarked that along the straight 
of plane polarised light, when it is found that each patch | horizontal sides the stress intensities reach their 
is a cross-over place of direction bands or isoclinics of | maximum values at points which are very close to a 
all angles, with most of the ends of the central sheaf | vertical line passing through the points D, and D,. 
terminating at the cavity, as shown in Fig. 3. This | In the light of these facts it seems clear that the jaws 
map of the isoclinics also shows that very little stress | of the notch act very much like two cantilevered beams 
can be expected at the end of the specimen opposite | joined together along the central horizontal plane, and 
to the Vee-notch, since it is not possible to carry these | that the maximum stresses observed are mainly due 
isoclinics right up to this end except at and near the| to bending. The rest of the distribution along the 
centre. Again, the absence of isoclinics at the ends | contour is of no great importance, but it is of interest 
to note that a very 
small stress exists 
along the outer 
square end with a 
maximum value at A. 

These results lead 
us to expect that the 
stress distribution 
along the central 
cross-section will be 
an extremely vari- 
able one and also 
somewhat complex. 
It is also evident, 
from the form of the 
member and the way 
it is loaded, that 
there will be a prin- 
cipal stress P normal 
to the section, ac- 
companied by a cross 
stress Q. These are 
found here by mea- 
surements of (P+Q) 
as shown in Fig. 6 
with the separated 
values also drawn on 
the same diagram. 
As will be observed, 
the P-stress distribu- 
tion is an extremely 
variable tension near 
the notch which 
finally becomes com- 
pressive stress of 
small intensity at 
some distance away. 


\ ce — pe — tt — ee "5 The cross stress Q 

: is always a tension 

(9423.P.) 2 with a maximum 
value near the cavity. 

It is of interest to 


note here that the 
total load of 20 lb. 
weight applied here is 
accounted for within 
1 per cent., when a 
graphicalsummation 
of the P-stress dis- 
tribution is made 
across the section, 
and that the mean 
value of this latter 
is slightly less than 
69 lb. per square 
inch, 

A second form of 
standard also used is 
of a double-ended 
type derived from 
the first, and leaves 
the central cross sec- 
tion exactly the same 
as before. This form 
is shown in elevation 
and sectional plan in 
Fig. 7. When loaded 
equally at each end, 
an interesting dis- 
tribution is revealed 
which at first sight, 
of the Vee proves that no stress can be expected there, ; appears to be much the same around a central notch 
but this is already clear from the photograph, Fig. 2. | as in the previouscase. The points of resemblance are 
Transforming this map of the isoclinics by a usual | easily seen when this model, Fig. 8, is shown under con- 
geometrical construction, a new diagram, Fig. 4, is| ditions corresponding to those of Fig. 2. We notice 
found, of lines of principal stress which shows that these | in this second form, however, that the black bands 
latter curves curl round the outlying stress-difference | near the notches are now almost completely broken 
zeros and avoid the central one. up into three black spots or patches while two new 

The chief results of immediate practical importance | black patches appear in the vertical cross section. 
are revealed by measurements of stress intensity along | Small differences in the arrangement of the colour bands 
the boundary. These are shown in Fig. 5 for a total| are also seen. Under the changed circumstances of 
load of 20 Ib. weight when applied to a model cut from| shape and loading the correspondence seems closer 
a plate 0-184 in. thick. The chief point of importance | than might have been expected, but more detailed 
here is that the greatest stress intensity is not at the| examination shows that the resemblance is more 
central point of the cavity, but at points D, and D,| superficial than real. 
at the considerable angular distances of 60 deg. away! When the isoclinics are determined, as in Fig. 9, 
from the central and minimum cross-section, with | their grouping with reference to the eight stress-differ- 
intensities of 2,280 lb. per square inch, as compared | ence zeros is seen to be more complex, but this leaves 











~ 


@(Q=0) 
a 
S 
=~ aoe 


P- 













rae 


\ 


| 


a 




















>. Thickness of Xylonite = 0-197 In. 
Area under’ = 3°32 Sq.ins. 
Load = 3:32 x292x -197 = 81-8 Lb. 
Actual Load = 80Lb.,.”. Error = 2:25 per Cent. 















40Lb. 


however, the contour stresses are measured for loads 
of 20 Ib. weight at each notched end, it is found that, 
although the stress distributions round the central 
notches are of the same general character, the inten- 
sities are much greater. At the central points B, 
Fig. 11, the stress is 2,620 lb. per square inch for this 
loading, and increases gradually as the contour is 
traversed until at an angular distance of 70 deg. in 
either direction it reaches its maximum value of 3,270 Ib. 
per square inch, and then falls off rapidly. As before, 
the maximum stresses in the straight horizontal sides 
occur at points immediately above and below the 
Mere points of greatest stress intensity of a 
central cavity. When we turn to the central cross- 
section B B, Fig. 12, the differences between these 
standards become still more apparent for both the 
P-stress system normal to the section and also the 
cross stress Q are now quite different from those of the 
previous case, especially the latter system, which is 
much greater in intensity than before. It is impossible, 
therefore, to expect consistent results for cleavage pro- 
perty unless the tests are restricted to one of these types. 

British Standard Tests of Cleavage.—It is of interest 
to compare the preceding standards with those used 
in this country. These are cut from specimens of timber 
of square cross section and 2 in. sides. One of these 
forms is shown in Figs. 13 (a) and (b), consisting of a 
member 3} in. long, with a notch at one end in the 
form of an incomplete circle, loaded along a diameter 
perpendicular to the central plane. Measurements 
| of the stress distribution under a load of 35 Ib. weight 
show, Fig. 132, that here also the maximum tensional 
stresses are reached at points B, and B, along the contour 
of the circle at angular distances of 50 deg. from the 
central plane and these are about 27 per cent. greater 
than at the central point A. Along this central plane, 
Fig. 136, the stress distribution is of the same type 
as in the corresponding French standard, although here 
both normal stress P and cross stress Q fade away 
at the tail end of the specimen. 

A second British standard is shown in Fig. l4, 
corresponding in general type to the second French 
form. This has two incomplete circular holes arranged 
so as to give a central section 1 in. in length. The 
stress distribution caused by two equal loads, each of 
40 lb. weight, is shown here to cause a somewhat more 
marked change round the contour than before, for we 
now have maximum stress intensities of 1,876 lb. per 
square inch at angular distances of 50 deg. on each side, 
or 2-45 times greater than those obtained at the central 
points. 

It is worthy of note that along the central cross- 
section, Fig. 15, the normal stress P never becomes a 
compression, and also that at the middle of the section 
it is much less than the cross stress Q. These standards 
may be compared under similar conditions, which, for 
convenience, can be taken as a load of 20 Ib. weight 
per notch and a plate thickness for a model of 0-184 in. 
We also take the maximum stress intensity P at the 
contour of a notch as the deciding factor in the final 
fracture, as appears to be justified by experiments on 
British standard cleavage tests of timber. Under 
these conditions the experiments give the values shown 
in Table I. 





Taste I. 
Pp lAngular Distance from 
bala ; Central! Plane. 
deg. 
. f French. . 2,280 | 
Single notch type? British. . 054 | 50 
f French oe 3.270 | 70 

Double noteh } british ..| 1,008 50 
From this it is apparent that the two French 


standards are widely different. Experiments have 
also shown* that it is possible to ensure maxi- 
mum stress at the centre of a notch if the specimen 
is made deep enough. In any case, however, all these 
forms give highly complicated stress distributions, 
and it might possibly be better to rely on ‘a simple 
tension test in order to classify the cleavage properties 
of timber. Tension members of circular cross-section 
with enlarged end and with their axes perpendicular 
to the grain are foundt to fracture across the grain. 
Such a test is simple to make and, if it proves generally 
satisfactory, might very well become the sole standard 
for measuring the cleavage properties of timbers. 





AGRICULTURAL AND Darry Macurvery In East AFRICA. 
—A confidential report on the markets for agricultural 
and dairy machinery in East Africa has been issued re- 
cently by the Department of Overseas Trade, 35, Old 
Queen-street, London, 8.W.1. United Kingdom firms, 
who are interested, may obtain copies on boy to 
the Department, quoting reference No. G.X. 11,724. 





* «Cleavage Tests of Timber,” E. G. Coker, ¢.R.5., 
and G. P, Coleman, Proc. Roy. Soc. A., vol. exxviii, 1930, 
+ Report on the Materials of Construction used in Air- 





with a central value at B of 1.980 Ib. per square /| the lines of principal stress, Fig. 10, near the circular 
inch. These results afford an explanation of the reason | notches much the same as in the first form. When, 


craft and Aircraft Engines. By Lieut.-Col. C. F. Jenkin, 
M.inst.C.E. H.M. Stationery Office. 
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SIX-WHEELED CHASSIS WITH 
AIRLESS-INJECTION ENGINE. 

Wuew describing the exhibits at the last Commercial 
Vehicle Exhibition at Olympia, we dealt with a 6-ton 
four-wheel chassis exhibited by Messrs. Armstrong- 
Saurer Commercial Vehicles, Ltd., Scotawood, New- 
castle-on-Tyne. It may be recalled that this chassis, 
which was described in ENGINEERING, vol. cxxxii, 
page 608 (1931), was fitted with a Saurer airless- 
injection engine built at the Scotswood works, and 
that the vehicle was generally similar to the heavy-oil 
models manufactured by the Société Anonyme Adolphe 
Saurer in Switzerland. Messrs. Armstrong-Saurer 
have now introduced a six-wheel chassis for dealing 
with heavier loads than the vehicle described, the 
new model, which is known as the “ Dominant,” | 
being designed to carry a load of 11 to 12 tons. 

The new chassis is illustrated in Figs. 1 and 2] 
on this page, and is fitted with an engine similar to | 
the four-wheeled model, and we may therefore at | 
once pass on to a description of the transmission and | 
brakes, both of which represent a departure from 
conventional practice. The clutch and main gear 
box are incorporated with the engine, and as in one 
model of the four-wheel chassis, there is a separate 
auxiliary gearbox, in which the gears are of the con 
stant-mesh type, and are engaged on the Maybach 
semi-automatic principle. The auxiliary box gives an 
extra high overall ratio for use under favourable 
conditions, as when the vehicle is only lightly loaded, 
and it may also be operated between the normal 
ratios in the main box to provide a step up between 
each speed. Rear axles with alternative ratios of 
8-6 to 1 and 10-5 to 1 can be fitted, and with the 
former, the road speeds corresponding to an engine 
speed of 2,000 r.p.m. are, 4:4, 8-7, 16-6, and 28-3 
m.p.h. with direct drive through the auxiliary box, 
and 6-3, 12-3, 23-6 and 40 m.p.h. with indirect drive 
through the box. With a 10-5 to | rear axle ratio, 
the corresponding speeds on first gear are 3-6 and 5-1 
m.p.h., and on fourth gear are 23-1 and 32-9 m.p.h. 

The rear axle, which is clearly shewn in Fig. 2, 
consists of a single pressed-steel transverse casing, 
which carries an oscillating longitudinal axle beam 
at each end, the beams being also steel pressings. The 
whole of the driving mechanism is enclosed in the 
three members. The drive is taken to a normal 
spiral-bevel reduction gear and differential at the 
centre of the axle, and thence by transverse axle 
shafts to the centre of each longitudinal axle beam. 
From this point, the drive is distributed to the four 
bogie wheels through a subsidiary differential on each 
side and further spiral-bevel gears. The road wheels 
are carried on steel axles, and the beams are mounted 
on trunnion bearings within the transverse casing. 
The inner bearing is of the plain heavy-roller types 
and the outer bearing of the duplicate taper roller 
type. The rear-axle suspension consists of semi- 
elliptic springs rigidly attached to the casing, Silentbloc 
bushes being employed at the anchorage and shackles. 
There are only five leaves, 1} in. thick in each spring, 
shown in Fig. 2, and the top leaf is 9 ft. 5 in. long. 
The springs are arranged to transmit the driving 
torque, the torque reaction due to braking being 
transmitted to the longitudinal beams. The whole 
bogie is of substantial design, and while the suspension 
is very resilient, the construction ensures good tyre 
contact on all wheels over uneven ground. 

The brakes on all the road wheels are operated by 
compressed air supplied by a three-cylinder compressor, 
direct driven from the gear box. There is a large 
capacity air reservoir on the offside of the chassis, 
and the working pressure is adjustable to that found 
most suitable below 100 lbs. per square inch. The 
actual operation of the brakes is effected by a com- 
pensated control valve operated by the usual brake 
pedal. The functioning of the control valve is to 
allow either a gradual building up of pressure, such 
as is required when bringing the vehicle gradually to 
a standstill, or descending a hill of varying gradients ; 
or by suitably operating the foot pedal to apply 
maximum pressure almost instantaneously in case of 
emergency. The working pressure in the reservoir is 
indicated on one side of the dial of a pressure gauge on 
the dashboard, alongside which is situated the hand 
control regulating valve. The capacity of the reservoir 
is sufficient for a number of repeated applications 
of the brakes without any added pressure from the 
compressor, and the gauge reading is a visual indication 
to the driver that the source of power for his brakes 
is there when required. The second side of the dial 
on the gauge indicates the amount of pressure being 
applied to the brake operating cylinders, one of which 
can be seen in Fig. 2. As already stated, this pressure 
can be caused to vary from almost zero to the maximum 
working pressure by suitably operating the foot pedal. 
The brake compressor is also used for tyre inflation, 
and a four-way valve is fitted for delivering air to an 
accessible union which can be connected by flexible 
piping to any of the road wheels. 
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THE SUPPRESSION OF NOISE.* | quality. But in everyday life if a man encounters a 
. : sound which is very loud like that of a pneumatic road 
By G. W. C. Kaye, O.B.E., M.A., D.Sc. drill, or high-pitched like the shriek of a whistle, or | 
To judge by the experience of the National Physical | Persistent like the scream of a circular saw, or unex- 
Laboratory, there is evidence of growing industrial | pected like the back-fire of & car, he is in no sort of 
activity in this country in the fields dealing with quandary on matters of definition. To him the noise is 
acoustic absorption and sound proofing. The engineer, | #2 | undesired acoustic nuisance or annoyance, from 
for his part, would do well to realise that the next era | Which, like an obnoxious smell, he feels he has a right 
of prosperity is not unlikely to bring with it a move for | © be protected. And this broad definition may have 
noise abatement, and in the meantime he might see | t serve our ends, for it is recognised, of course, that 
what he can do to try to limit the function of machinery | Teaction to noise is largely temperamental; and & 
noise to that of a danger signal. If noise could come | S¥bjective phenomenon which is to some extent condi- 
to be looked upon as an objectionable attribute of a| tioned by environment and force of association is not 
machine or an industrial operation, which should be | likely to be susceptible to a purely physical definition. 
guarded against, just as we provide guards against | One finds, in fact, an extraordinary range of aversions 
admittedly dangerous features, then we should be | 0" the one hand and tolerances on the other among 
on the road to dispelling the notion that industry and | different people. on 
noise are inseparable. | The Measurement of Noise.—The rough-and-ready 
A Definition of Noise.—To return to the question of | ualitative test which most people instinctively apply 
a definition of noise,t while it is clear that we are not | to @ noise is whether or not they can hear one another 
going to get much help from the lawyers, we find that | Spek. But aural judgments are apt to be vague and 
most noises are regarded by the physicist as a random | transient, and are likely to be of little service when, 
or semi-random medley of notes devoid of musical | for example, changes of design of machinery are con- 
unliciasnmeactenitoninte | templated. For quantitative measurements we turn 
* Paper read before Section G of the British Association to a unit called the decibe],* which has come into very 
at York, Thursday, September 1, 1932. Abridged. | 
t See Kaye, Proc. Roy. Inst., vol. xxvi, page 435, 1931. * Called the “ phon " in Germany. 
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general use during the last few years. Briefly, one 
decibel corresponds approximately to a 25 per cent. 
increase in acoustic energy.* Two decibels are equiva- 
lent toa ( 


5 


:) energy increase, three decibels to a(7) 
10 

i.e.,a@ threefold energy increase, 10 decibels to a (; 
i.e., a 10-fold energy increase, and so on. In other 
words, a geometrical increase in energy is associated 
with an arithmetical decibel scale, or two intensities in 
the ratio r: 1 differ by 10 log r decibels. 

There are at least two advantages in adopting a 
logarithmic scale of energy in auditory measurements. 
The first is that the sensation scale of loudness of the 
ear corresponds, though only very approximately, to 
such a decibel scale. The other is that the decibel 
corresponds, though again only approximately, to the 
least change of loudness which can be detected under 
average conditions in the case of a sound of medium 
frequency and loudness. 

It is found that the complete range of auditory 
loudness for a note of medium pitch (say 1,000 cycles 
per second) is covered by about 120 decibels,t from 
the very softest that can only just be heard to one so 
loud that it just begins to pain the ear. The threshold 
or “‘ zero” intensity is usually taken to correspond to 
an oscillatory pressure of the order of 1 millidyne per 
square centimetre for the average ear at some 
frequency, e.g., 1,000 cycles per second. The upper 
limit of intensity corresponds to a million times this 
pressure, the corresponding energy ratio being a 
billion (10"*) fold. 

A convenient ‘‘ noise thermometer,” Fig. 1, ranges 
from 0 decibels to 100 decibels. The upper level, 
which is not likely to be exceeded in every-day ex- 
perience, is exemplified by pneumatic road drills and 
riveting operations. An express train is about 70 
decibels to 80 decibels, a quiet room about 30 decibels. 
Ordinary conversational level is at about the half-way 
point—50 decibels, and this figure may be regarded as 
a kind of “ temperate” level, to which we should do 
well when possible to attempt to reduce noises which 
normally come above this figure. The relief in passing 
from say, 95 decibels to 65 decibels is no less pro- 
nounced than that produced by a drop in temperature 
from 95 deg. to 65 deg. F. 

With regard to methods of noise measurement it 
will already have been appreciated that it requires 
very little energy to make a lot of noise; and, in fact, 
the amount of energy in most sounds of every-day 
experience is astonishingly small... For example, 
the rate of energy emitted in speech varies between 
10 microwatts for conversational speech and 100 
microwatts for an orator trying to make himself heard 
in a large hall. In other words, if it were possible to 
arrange for the entire population of greater London to 
shout simultaneously at the top of its voice, it would 
generate only one horsepower. If London could 
keep it up for two minutes, the acoustical energy 
expended would be sufficient, if transformed into heat, 
to make one cup of tea. 

Despite the somewhat confusing physiological and 
psychological aspects of noise, the physics of acoustical 
measurementt has made extensive strides in recent 
years, both in exactitude and facility. The science of 
acoustics was practically dormant 20 years ago, and 
most of the subsequent progress we owe to the basic 
invention of the thermionic valve, followed by the 
progressive demands of “‘ wireless ” and the “ talkies,” 
which present like problems. Noise meters and noise 
analysers are now available which will determine 
the “overall” physical intensity and display the 
spectra of the numerous and widely-dispersed frequency- 
components of which most noises are composed. 
Alternatively, the loudness of noises can be compared 
aurally with some calibrated and controlled standard 
of loudness, for example, the sustained note from an 
electric buzzer, valve-oscillator or gramophone, or the 
decaying note from a tuning fork. 

Noise- Meters,—Instruments for the physical measure- 
ment of the “ overall” or “ total” intensity of noise 
consist essentially of a microphone (usually of the 
electrostatic or dynamic type), with an amplifier and 
,control, connected to some form of rectifier and a dial 
micro-ammeter (graduated to read in decibels). One 
,of the problems which arise is the difficulty of stepping 
from objective measurements of this kind to the 
physiological interpretations of the ear, for, as Kings- 
bury showed some years ago, while for pure tones 
the relation between aural loudness and physical 
intensity is uniform between about 700 cycles and 
4,000 cycles per second, the ear becomes rapidly and 
progressively less sensitive to frequencies outside 
this range. We have, therefore, to interpolate in the 
noise-meter circuit an electrical network which will, 





* More accurately, 25-9 per cent. 

+ Less for high and low frequencies. 

+ See, for example, Kaye, Proc. Royal Inst., vol. 26, 
page 435, 1931. Davis, Phys. Soc. Rep. on Audition, 


5\* | loudness of the sound, and so an appropriate loudness 


So to speak, mute these extreme frequencies in a 
manner similar to that in which they are we oe by 
the ear. The question is bound up with the degree of 


figure has to be adopted in constructing each of the 
weighting networks. The degree of faithfulness with 
which the meter imitates the ear is of great importance 
on occasion, e.g., to the surgeon in observing heart 
sounds. Noise meters can be made light, portable, 
and quick reading. They are usually provided with a 
means of calibration in terms of some standard- 
frequency* pressure above a threshold of the order 
of a millidyne per square centimetre. It is usually not 
difficult to convert such instruments into automatic 
recorders. 

Noise Analysers.—The physical analysis of a noise 
into a spectrum showing the frequency and amplitude 
of its components is often most helpful in tracking 
down the sources of individual components, par- 
ticularly when investigating the origin and nature of 
the defects which produce machinery noises. For 
the purpose, electrical tuning or band-pass filtering 
devices are incorporated into the noise meter circuit. 
Heterodyne and tuned-reed analysers are also employed. 
Piezo band-analysers have been found for 
analysing detonation noises. 

At present, all such instruments take a matter of 
minutes to explore an audible spectrum. This is no 
matter in the case of the noises set up by machinery, 
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which are usually recurrent and approximately steady. 
But for noises of a random character, such as street 
noises, an instantaneous device is badly wanted, 
particularly as sound impulses with sharply-peaked 
wave-forms play an important part in many such 
noises. A noise analyser must be constructed to deal 
with a wide range of frequencies, at least 50 cycles to 
10,000 cycles per sec. While it appears to be the case that 
most everyday noises have their maximum sensation 
levels between about 500 cycles and 1,000 cycles, it 
should be realised that the highest audible frequencies 
are often very prominent and may contribute very 
markedly to the “ character” and, for the majority of 
people, to the annoyance of a noise. For example, the 
Bell Laboratories have shown that the characteristic 
features of footsteps, of hand-clapping, and of the 
jingling of keys are largely bound up with the presence 
of very high-pitched components of 10,000 cycles and 
upwards. The dominating frequencies in the gramo- 
phone needle scratch (which one hears has now been 
eliminated) are of the order of 5,000 cycles per sec. 

Audiometers.—It should be recognised that it is not 
yet possible to infer with certainty the loudness of a 
complex noise from the loudness of its components, 
even if its composition is known. In many cases, 
therefore, we find it useful to turn to direct subjective 
measurements which rest on the aural comparison of 
the loudness of a noise in terms of some test note of a 
calibrated range of loudness. For the purpose we may 
use one or other of the audiometers which are commer- 
cially available. The standard note is usually a pure 
note of frequency either 800 or 1,000 cycles. In the 
portable Siemens Barkhausen instrument, the note is 
generated by an electric buzzer; in the Western Electric 


audiometer a choice of frequencies is given by a valve 
oscillator; and in a third type of instrument, by a 
gramophone record. The procedure is to alter the 
loudness of the standard note until it matches that 
of the noise to be measured, or alternatively, to ascer- 
tain when the note is just masked or drowned by the 
noise. 

Davis*, at the National Physical Laboratory, has 
successfully used for many varieties of noise a very 
simple and portable audiometer provided by a cali- 
brated tuning fork, the loudness of which (in db.) 
decays linearly with time, and so may be matched or 
masked by the noise after a measured time interval 
from the time of striking. 

Audiometers have proved of especial service in 
dealing with relatively “‘ gross’ noise problems where 
reasonably steady noises of considerable intensity 
have to be investigated, for example, in the case of 
machinery and aircraft. 

Protection Against Noise.—Artificial silencers for the 
ear are not very effective for loud noises. A dry cotton- 
wool plug, for example, in the ear, is likely to produce 
rather less than about 10 db. silencing. In practice, 
there are three distinct processes of securing noise 
protection :— 

(1) Suppressing or abating the cause of the noise at 
the source. This is the most effective method of all if 
it can be carried out, for it tackles both the direct noise 
through the air and the indirect noise through the found- 
ations of the source. 

(2) Arresting air-transmitted noise either by means 
of isolating screens or enclosures, or alternatively, by 
absorption. 

(3) Arresting structure-transmitted noise or vibra- 
tion by breaking the continuity in some way, or, in the 
case of supporting structures, by interposing isolating 
elastic devices. 

(i) Suppressing Noise at the Source.—Within the 
limits of a single paper it is not possible to do more 
than touch on’ a few examples of noise which will serve 
to illustrate certain principles of noise suppression. 
One general point may be made at once. Should 
several objectionable noises be contending simultan- 
eously, they will all have to be dealt with, the loudest 
one first, to achieve any appreciable measure of relief. 
This will be appreciated from the fact that if, for 
example, there are three noises of the same loudness, 
suppressing one of them will produce only 1} db. relief, 
while suppressing two will produce only 44 db. These 
figures are barely sufficient to be of material value, 
no matter what the sources of disturbance. 

Road Traffic—Despite the improved efficiency of 
many types of road vehicles, this is more than offset 
by the ever-increasing volume of road traffic which 
contributes probably more than anything else to the 
noise discomfort of the majority of people. London's 
traffic noises are the subject of much complaint, but 
they are admittedly less noisy than those of New York, 
which scores high marks with its elevated railway 
and street cars. New York, indeed, claims the noisiest 
street corner in the world, though parts of Paris and 
some Italian cities deserve honourable mention. The 
march of western civilisation even finds the Japanese 
beginning to complain of the noisy transformation of 
their cities. Measurements in New York show that 
the ebb and flow of traffic noise closely parallel the 
density of the traffic apart, of course, from such periodic 
outbursts as arise from the concerted low-gear accelera- 
tion of a mass of arrested motor vehicles which are 
simultaneously released by a traffic-signal light. 

Motor Vehicles.—As is the experience with most new 
machines of general utility, the first essential demanded 
in the early days of motor cars was reliability, refine- 
ments going by the board. As time went on, questions 
of efficiency and price came to be reckoned with, and 
now an absence of undue noise and vibration is looked 
for by the average car purchaser. The modern motor 
car of breed, apart from sporting and racing cars, may 
be, and often is, almost beyond acoustic reproach. In 
general, however, a car rapidly loses its acoustic quali- 
ties with advancing years of service. 

High tribute should be paid to pneumatic tyres, 
which have done probably more than anything else 
to reduce modern traffic noise; and steps such as 
preferential taxation, designed to encourage their 
growing use on "buses and lorries, are surely to be 
commended. For a motor vehicle so fitted there does 
not appear, from observation, to be much to choose 
acoustically between the several present-day types of 
roads of smooth surface and good quality. Tyre 
noises have been the subject of a good deal of research 
in attempts to find a silent non-skid tread, but while 
such noises vary both with the design of tread and the 
type of road, and are very noticeable at times in a quiet 
car, the whine or “ grumble”’ of such surface-contact 
noises can scarcely be said to contribute appreciably 
to modern traffic din, which is chiefly made up of engine 
and transmission noises. The nature of the road surface 
matters, of course, a great deal with horse vehicles. 











page 82, 1931. 





* £.g., 1,000 cycles per second. 


* Davis, Nature, January 11, 1930. 
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Cobbles or stone sets with virtually unsprung vehicles, 
steel tyres and horse-shoes, supplemented by harness 
jingle, have long provided a background of noise in 
many of our industrial cities, which can only be purged 
by drastic alteration of almost every factor concerned. 

The manufacture of motor cars has always been, 
and is apparently likely to be, strongly competitive, and, 
accordingly, most makes have had a great deal of atten- 
tion given to them with the object of reducing the 
vibration and noise experienced by passengers and 
pedestrians. This has been largely necessitated by 
the higher-speed engines now used. Reference may 
be made to a number of the measures adopted in 
recent models, in view of the wider applicability of some 
of them to public vehicles in particular. For example, 
cylinders have been increased in number, exhaust | 
silencers have been greatly improved thanks to the 
efforts of Rolls-Royce and others, and, what is of | 
first importance, “silent ’’ non-resonating gears with | 
helical teeth of accurate and smooth profile, and | 
surrounded by non-resonating enclosures are being | 
increasingly fitted to gear-boxes and back axles. Back- 
axle whine is a thing of the past. Valve-tappets are 
enclosed and operated with smaller clearances ; brake- 
drums are ribbed or otherwise loaded to stop brake- 
squeal, and engines are mounted on rubber blocks. 
The almost universal closed bodies of to-day have 
fabric roofs which do not drum and are fitted with 
absorbent cloth lining. Carpets, underfelts, self- 
sealing slots for the drivers’ pedals, and more generous 
upholstery, all contribute to acoustic comfort. Minor 
improvements are asymmetric engine-cooling fans, | 
air-silencers for carburettor intakes, eddy-free roof- | 
fronts over the wind-screen, interleaved springs and | 
rubber insulation including, of course, “ silent-bloc "| 
rubber bushes for shackles, &c. Body squeaks and | 
rattles are largely eliminated by the increasing replace- 
ment of wood by steel. 

All this is not to say that very many motor cars on | 
the road to-day do not acoustically offend the man in | 
the street. Noisy exhausts in particular, undue accele- | 
ration on the lower gears, and back firing, are frequent | 
forms of annoyance. It surely should not be beyond | 
the wit of man to devise a noise test which would at | 
any rate eliminate the arch offenders. } 

Motor Cycles It is a matter for regret that the 
type of driver who for sufficiently good reasons invests | 
in a motor cycle rather than a car, is apparently, in 
the main, indifferent to questions of noise. While | 
there are many motor cycles which conform to 
tolerable standards, there are also not a few which, 
in the experience of us all, are nothing less than| 
acoustic outrages, whether in town or country. Their | 
speed assists them in escaping detection, but there | 
can be no doubt that the effective suppression of the | 
flagrant offenders would earn the gratitude of the | 
great body of the people. In most instances it would | 
appear that, apart from back-firing, which is very | 
common, the noise of the exhaust is the most offensive | 
feature. While it appears to be the case that effective 
silencing leads to an increase in the back pressure, | 
some sacrifice is clearly demanded in the interests of | 
the community. Engine and transmission noises | 
similarly need study and attention. There is much | 
ear experience which can, and should, be drawn upon | 
in these several connections. In passing, reference 
may be made to the development of motor lawn mowers, | 
certain types of which, fitted, as they appear to be, 
with almost unsilenced motor-cycle engines, are, to 
say the least, unfitting occupants of a quiet garden. | 
Much the same remarks apply to many motor boats 
which are often ill-adapted to peaceful waters. 

Public Vehicles.—From an acoustic point of view | 
it was a wise provision to limit the maximum legal | 
speed of motor coaches, ‘buses and lorries, for they 
are often of great weight and their noisiness usually 
increases disproportionately with the speed, Exposed 
chain-drives and bad packing of the contents of lorries 
often cause much noise, and loose appurtenances, such | 
as dangling buckets, may add greatly to the noise | 
output. The average tram car & gross acoustic | 
offender, and its waning popularity is not hard to| 
understand when alternative forms of transport are | 

| 
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available. Continuously welded rails were a step in 
the right direction, but the continual clatter of under- 
carriage and bogies on partially corrugated rails, and 
particularly over points and intersecting tracks, and | 
the screech of wheel flanges in passing round sharp 
curves are such as to call for condemnation, Sleep in | 
the outer rooms of the lower storeys of many of the | 
leading hotels in the industrial towns in this country | 
is often seriously interfered with by the activities of | 
the loca] tramways. 

Recently, improved types of tram-cars have been | 
developed which mark a great acoustic improvement, | 
largely by taking advantage of motor vehicle 


experience, such as the use of rubber pads for arresting | 
vibration and drumming noises, the provision of | 
upholstered interiors, sound deadening the floors, &e. | 
Many districts have, however, replaced their trams by 
buses, with great 


trolley betterment of the noise to 





jinstead of 40 ft. as formerly. 


a level which is, in general, less than that of a petrol 
*bus. In some cases, the hiss of the trolley on the 
overhead wire is almost the only intimation of an 
approaching "bus. It would appear to be difficult or 
impossible wholly to stop the intermittent pounding 
action of steel tram-car wheels on steel rails, but the 
problem is effectively evaded by the pneumatic tyres 
of the trolley "bus. In this connection I understand 


that the new rail monocar vehicles, which are equipped | 


with the equivalent of pneumatic tyres and are 
being tried out for local traffic on railway lines, are 
a revelation in quietness and absence of vibration. 
If so, the idea holds out great possibilities for the 
sleeping cars of the future. 

Motor Horns.—The indiscriminate use of motor 
horns has long excited the wrath of the pedestrian 
and others. In some ways it is an acoustic misfortune 
that the law attaches the significance it does to the 
sounding of the horn, for it is common expefience 
that a careful and reasonable driver very seldom needs 
to use his horn. The practice by the impulsive and 
impatient of “ driving on the horn ” is as objectionable 
as that of the speed maniac who “drives on the 
brake.” The continuous use of the high-pitched horn 
finds great favour among Paris and Rome taxi drivers. 
The majority of people, however, find shrill horns 
more irritating than low, particularly when they are 
very loud. There is something to be said for 
standardising horns and hooters on a low melodious 
note, with a louder reserve device for emergency. 

Motor horns have been the subject of investigation 
by the National Physical Laboratory at the instance 
of the Ministry of Transport, and also by the New 
York Noise Commission. It appears that among the 
main contributory factors to stridency are sheer 
loudness and the presence of strong high-frequency 
components, and a specification to cover these points 
would probably solve the major part of the problem. 
Paris now forbids the use of horns during the night, 
and indeed a similar step might well be taken in this 
country, for the use of headlights at cross-roads, &c., 
forms so effective a warning of an approaching vehicle 
as to obviate the need for audible signalling. 

Railways and Tubes.—Apart from the noise of a 
steam locomotive, which to most passengers is not 
unpleasant, the chief noise on a train is no doubt 
induced by the contact of steel wheels upon steel rails. 
High-speed photography shows that the wheels of 
a train are not in continuous contact with the rail, 
but indulge in a series of high-frequency jumps. In 
a sleeping car with doors and windows shut this 
rumble and the “ clicks” at the rail joints are almost 
the only sound which reaches the ear through the 
pillow, and one can appreciate the reason for the general 
preference for a berth in the middle of a coach as 
against one over the wheels. It is understood that 
the railway companies are beginning to explore the 
resources of sound proofing in this connection, 
particularly in view of the greatly increasing popularity 
of third-class sleeping cars. Applying our everyday 
acoustical test, we find we cannot talk in comfort 
in a train if the windows are open, the noise being of 
the order of 60 or 65 decibels. If we shutthe windows the 
noise drops to 50 or 55 decibels, the lower figure obtaining 
in a first-class carriage with its more absorbent and 
generous upholstery. Conversation is then readily 
possible, but is, however, at once arrested if the 
train passes into a tunnel, the noise level jumping 
to 75 or 80 decibels. This is the ordinary state of 
things in an underground railway, and one’s im- 
pression is that there is little to choose acoustically 
between those of London, Paris and Berlin. 

One understands that the London Underground 
authorities have given the noise problem much atten- 
tion. Itis stated that new rails are now 90 ft. long, 
Ballasting the track 
between the sleepers is found to help in absorbing 
wheel noise, but unfortunately impedes access to the 
permanent way. Rubber pads between chairs and 
sleepers are found to reduce the vibration, but not the 
noise. Shrouds or valances on the wheels have been 
tried with the object of muffling wheel noise, but are 
@ nuisance in practice as well as costly, and, moreover, 
are not free from risk of fire or smoke. Attention is 
paid to body rattles, and the banging of doors has been 
reduced by pneumatic closing devices. Experiments are 
in progress to test the absorbing effect of mattresses 
f asbestos or a coating of asbestos fibre sprayed on 
the walls of the tunnel. 

Machinery Noises.—The increasing use of high- 
tensile steels, of light alloys, and of improved elec- 
trical and magnetic materials is largely responsible 
for the present tendency to reduce the weight and size 
of mechanical and electrical machinery, a tendency 
which unfortunately is liable to aggravate the noise 
emitted. Among the chief causes of machinery noises 
which should receive attention in attempts at miti- 
gation are: 

(a) Too high a speed. 
machinery are 
speeding up. 


Apart from resonances, 


noises 


nearly always aggravated by | 











(6) Unbalanced rotating and reciprocating parts. 

(c) Ill-conditioned or ill-designed bearings or gearing. 

(d) Incorrect alignment. 

(e) Unstable supports. 

As regards electrical machinery,* direct-current 
motors can now be obtained of a remarkable degree of 
quietness. The noise of synchronous machines is a 
frequent source of annoyance. Mitigation of the noise, 
most of which, it is stated, is to be attributed to stator 
vibration, usually follows from modifying the design 
so as to lessen the tendency for the electrical or mag- 
netic impulses to excite resonances in the mechanical 
structure. The mercury-vapour rectifier has largely 
removed the necessity for producing quiet-running 
converters. The persistent hum from banks of trans- 
formers has formed the subject of bitter complaint in 
residential areas at night. It is understood that benefit 
will often follow from adopting a low flux density, and 
by so bracing, stiffening and damping the structural 
parts as to alter the natural period. Setting the 
transformers on cork slabs and enclosing them in sound- 
proof enclosures with adequate ventilating arrange- 
ments is reported to have effected a cure in some cases. 
Similar measures have, it is stated, also been adopted 
with success in the case of turbo-alternators and other 
high-speed rotary plant. 

Ventilating Fan Noises.—Noiseless artificial ventila- 
tion in buildings has now become a companion problem 
to that of noise mitigation, and the question of quiet 
ventilating fans has assumed prime importance in 
certain cases, notably that of talking-picture studios. 
Even in less exacting environments, the noise of 
a ventilating fan is usually found to be objectionable, 
and is only tolerated in workshops, &c., with a high 
general level of noise. Apart from questions of motor 
noise, the noise of a fan is caused by moving the air too 
rapidly. Small fans should be replaced by larger fans 
of slower speed. Fan tip speeds should, it is stated, 
not exceed about 55 ft. per second, that is for medium 
and large-size fans. Duct velocities about 20 ft. per 
second, and outlet velocities about 30 ft. per second, 
are quoted as acceptable figures. The fan should be 
mounted on a massive base which is completely insu- 
lated by sheet cork, or felt, &c., resting on a substantial 
foundation. Connections to inlet and outlet ducts 
should be broken by the insertion of canvas or rubber 
joints, and the ducts lined with absorbent if necessary. 
A group of narrow ducts in parallel can be quietened 
more efficaciously than a single wide one. High-pitched 
notes are easier to absorb than low, but it is not 
difficult to secure an insulation of 1 decibel per foot 
for medium frequencies. 

(To be continued.) 








CATALOGUES. 


Electric Fires.—Messrs Ferranti, Limited, Hollin- 
wood, Lancs, have sent us a further catalogue of their 
electric fires for warming rooms of usual domestic size and 
somewhat larger. 

Electric Motors.—A list of alternating current motors 
in a considerable range of sizes, from under 3 to over 300 
b.h.p., is to hand from Messrs. J. H. Holmes and Company, 
Limited, Hebburn-on-Tyne. 

Condenser Tubes.—Messrs. 1.C.I. Metals Limited, 
Witton, Birmingham, have issued a pamphlet describing 
the properties and giving test results of their “‘ Alumbro ”’ 
alloy used for condenser tubes. 

Shutters.—Rolling shutters for windows, doors and 
more extensive wall openings are illustrated in a folder 
received from Messrs. Haskins Rolling Shutters, Black- 
horse-lane, Walthamstow, London, E.17. 

General Engineering.—Messrs. Vickers Limited, Broad- 
way, London, S.W.1, have issued a booklet containing 
lists of their associated companies with addresses of the 
various works and general indications of their products. 

Switchgear.—A catalogue of alternating-current motor 
starting gear and a leaf catalogue describing a contactor 
gate and box with flame-proof air break are to hand from 
Messrs. M. and C. Switchgear, Limited, Kirkintilloch, 
Glasgow. 

Drilling Machines.—Messrs. Alfred Herbert, Limited, 
Coventry, have issued a new catalogue of electrically- 
driven drilling machines with one or several spindles, 
various adaptations for special ranges of work and easy 
operating control. 

Circuit Breakers and Motor Starters.—Messrs. George 
Ellison, Limited, Perry Bar, Birmingham, have issued a 
useful explanatory pamphlet on the installation and 
maintenance of their “ Batam "’ circuit breaker, direction 
starter and star-delta starter. 

Temperature Regulators.—A revised edition of their 
catalogue of standard instruments for the automatic 
regulation of temperature, including variable tempera 
tures for process work, has been issued by Messrs. Drayton 
Regulator and Instrument Company, Limited, West 
Drayton, Middlesex. 


* In this connection .see a paper by Churcher and King, 
Journ. Inst. Elect. Engrs., vol. 68, page 97, 1930. Also 
“A Noise Abatement Symposium,” at Rochester, of th 
Amer. Inst. Elect. Engrs., 1931. 

+ See Knudsen, Heating Piping and Air Conditioning, 
vol. iii, page 1055, December, 1931. 
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HYDRO-ELECTRIC PLANT AT | adjacent to the reservoirs of the Cardiff Corporation | and a 100-h.p. turbine, respectively. These machines 

MERTHYR TYDFIL. )and the Taff Fechan Water Board, is drawn upon. | are coupled to direct-current generators, which 

The waterways employed are the Taff Fechan and| are remotely controlled from Merthyr and which 

Tue Merthyr Electric Traction and Lighting | Taff Fawr rivers, which converge just above the | supply current at 480-580 volts to the main generat- 
Company, Limited, has recently increased the | Pont-y-Cafnau power house, the first being tapped | ing station at Penydarren. 


proportion of the energy it obtains from water|near the Pontycapel Viaduct, Cefn Coed, by a 


To utilise the power available at the falls of Pwll- 


power by opening a station at Cyfarthfa, on the | tunnel 300 yards long driven through the rock, and| Wat, between Pont-y-Cafnau and Cyfarthfa, a 
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Fig. 3. Farts Betow Pwii-Wart. 


River Taff. The relationship of this station to the | the second by two 36-in. cast-iron pipe lines, which 
older station, at Pont-y-Cafnau, which we described | were used over 100 years ago to supply five water 
about three years ago,* is shown in the map, Fig. 4, | wheels, and later for general purposes at the Cy- 
on page 318, and it may be recalled that an |farthfa Iron and Steel Works. The static heads 
immediate catchment area of some 5,000 acres, | available at Pont-y-Cafnau are 70 ft. from the 
aad aE ertae ee —__—— | Taff Fechan and 45 ft. from the Taff Fawr, and the 

* See ENGINEERING, vol. cxxvii, page 581 (1929). | power thus obtained is used to drive a 195-h.p. 
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AND TuRBINE Hovsre Looxina DowNsTREAM. 


| view of which appears in Fig. 3, it was decided, 
| last year, to construct a weir across the river about 
|400 yards downstream from Pont-y-Cafnau and 
| to erect a power house adjacent to it. The general 
| arrangement of these works, which were formally 
|opened by Mr. W. P. Gauvain, Chairman of the 
| Merthyr Electric Traction and Lighting Company, 
Limited, on July 28, will be clear from Figs. 5 to 7, 
| page 318, and from the views which we reproduce in 
| Figs. 1 and2. As will be seen, the weir is of concrete 
| construction and incorporates an automatic gate of 
| the tilting type. This gate, which was manufactured 
| by Messrs. Ransomes and Rapier, Limited, Ipswich, 
| is 28 ft. wide by 4 ft. deep, and when in the fully- 
|raised position is capable of withstanding an up- 
stream head of 5 ft. Moreover, in the fully-lowered 
| position it will withstand a maximum flood head of 
| 6 ft. above the sill of the concrete weir. The excess 
water which is not required for generating pur- 
| poses can be diverted over three spillways adjacent 
|to the weir, or through a short tunnel, the mouth 
|of which can be closed by a large hand-operated 
sluice. Water can also be excluded from the 
| head race by a 12-ft. wide sluice, which is worked 
in the same way. 

| The generating plant consists of a vertical-shaft 
| turbine with a diameter of 30 in. It was manufac- 
| tured by Messrs. Gilbert Gilkes and Gordon, Limited, 
| Kendal, and is designed to run at a speed of 180 
|r.p.m., the working head being 14 ft. 6 in. and 
\the flow 7,000 cub. ft. per minute. The water 
|is directed on to the runner by movable cast-iron 
| guide blades of the Francis type, which are connected 
| together by a system of links and levers. All the 
| working parts are bronze-bushed, and the turbine 
|shaft is steadied at the lower end by a bronze- 
| bushed bearing. This bearing is mounted on the 
| top of the guide-blade chamber and can be lubri- 
| cated from the power-house floor level. The upper 
lend of the vertical shaft, on the other hand, is sup- 
ported in a combined above-water suspension 
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and roller journal bearing. The direct-current | 
shunt generator, which was manufactured by the | 
Brush Electrical Engineering Company, Limited, | 
Loughborough, is of the horizontal protected 
type, and generates current at 480 to 580 volts. | 
It is connected to the turbine through totally- | 
enclosed vertical type bevel gearing, in which a 
governor is incorporated, and runs at 600 r.p.m. | 
The switchboard is equipped with an overload and | 
reverse-current circuit breaker, which is remote- | 
controlled from Penydarren in the same way as | 
the original plant. 

The work has been carried out by direct labour, | 
under the supervision of the late Mr. T. F. Harvey, 
M.Inst.C.E., who was assisted by Mr. Rees Harper. | 
We have to thank Mr. Lewis W. Dixon, managing | 
engineer of The Merthyr Electric Traction and | 
Lighting Company, Limited, for providing us| 
with the material on which the above article is | 
based. 





THE BRITISH ASSOCIATION 
MEETING AT YORK. 
SECTION G.—ENGINEERING. 
(Continued from page 306.) 

Rartway TRACTION. 

Tue meeting of Monday morning, September 5, | 
was devoted to a discussion on the subject of Railway 
Traction, introduced by three communications, the 
first of which, by Sir Seymour B. Tritton, K.B.E., | 
related to steam power, and is reprinted on page 341, 
of this issue. The other two communications were, 
one by Sir Henry Fowler on Oil-Engine Power | 
and one by Mr. F. Lydall on Electric Power. The 
latter is reprinted on page 325. Sir Henry Fowler, 
in his communication, said the matter of oil-engine 
traction was of particular interest at the present 
time in view of the Weir report and the statements 
made subsequently. Actually, the subject had been 
under consideration since the petrol engine was 
developed by Daimler in 1887 and Diesel brought | 
out his heavy-oil engine in 1895. In 1912, a large | 
experimental locomotive was built for the German 
State Railways, the frame, &c., being supplied by 
the Borsig Company, and the 1,000-h.p. Diesel 
engine being manufactured and fitted by the Sulzer 
Company of Winterthur. The engine was started 
by compressed air, carried in bottles on the vehicle. 
It was said to have been the first and the only large 
oil-engine locomotive with a direct drive. Sir) 
Henry remarked that he had had an opportunity of 
seeing this engine, and had recognised the difficulties 
likely to arise in starting with a load of any magni- 
tude. The lack of flexibility of the internal-com- | 
bustion engine was not at first generally realised 
and was, he thought, not fully realised even now. 
The ease of control, however, was attractive, and 
the system had many advantages, as well as certain 
disadvantages. Referring to the Diesel engine, 
he said the main difficulties were its weight, lack 
of flexibility, the transmission arrangements, and 
high cost. If these could all be satisfactorily 
overcome together, there could be no doubt that it 
would be perfectly successful for railway traction. 
Weight could be greatly reduced by using high- 
speed engines, and with regard to transmission, the 
electric system was the only one practicable for 
a locomotive of any size; unfortunately, however, 
it was heavy and expensive. Economic considera- 
tions, he continued, were very difficult to deal with, 
but it might be stated that the cost of a Diesel- 
electric locomotive for passenger service was about 
twice that of steam locomotive of the same capacity. 
Of the advantages, one was that little or no water 
was required. The fuel vosts were undoubtedly 
low, but the cost of lubricating oil was probably 
considerably higher than with either steam or 
electric traction for the same unit. We knew little 
with regard to maintenance costs and liabilities to 
casualties, but the latter, although they might be 
high at first, should finally fall as low as with either 
steam or electric traction. 

With regard to the applications of the oil engine 
in railway traction, Sir Henry said it had considerable | 
scope for shunting engines. There were many of 
these engines in use, ranging from 400 h.p. to 600 h.p. 
down to very small units. The latter were generally | 
fitted with some form of mechanical transmission. ! 
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Fig. 4. 
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RIVER TAFF 


(34578.) 


The early rail cars were usually underpowered, 
and it was mainly with this class of vehicle that the 
difficulty of varying loads arose. A small branch 
line might be efficiently worked for five days a week 
with one rail car, but on the sixth day, being, 
perhaps, a market day, the traffic might be doubled 
or trebled. The provision of power to allow extra 
vehicles to be attached added materially to the 
first cost. 

The main-line locomotive, however, presented 
the most interesting and important problem in 
connection with oil-engine traction. Sir Henry 
referred briefly to the work of Professor Lomonossoff 
who, he said, had designed the first high-powered 
electric-transmission locomotive to be built, and he 
also mentioned that two units coupled together 
with a total horse-power of 2,660, were employed on 
the Canadian National Railways. Of great interest, 
he added, was the “ mobile power house’’ of the 
Buenos Aires Great Southern Railway, in which the 
power unit supplied the attached train with current. 
In conclusion, he said, he had not attempted to go 
into details of the construction and working of oil 
transport units, and he did not wish to suggest 


| a oat . 
| definitely the position they would finally occupy 
jon railways. 


He had, however, endeavoured to 


deal briefly with some of the problems on which 
investigators were working. 


He suggested that there 
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was an undoubted field for this form of traction at 
the present time and in certain cases for small units. 
He felt it was essential that low first cost and the 
advantages of a full working day should be borne 
in mind. It was not yet possible to give definite 
figures for the full annual cost including maintenance 
and replacements, but the problem was one of the 
most interesting that at present confronted the 
railway engineering world. 

When the three communications had been 
presented by their authors, the Chairman, Professor 
Miles Walker, invited Lieut.-Col. E. Kitson Clark 
to open the discussion. Lieut.-Col. Kitson Clark 


| referred, in the course of his remarks, to the question 


of rail wear by electric locomotives, and said this 
was due to the low centre of gravity. One objection 
to the steam locomotive, he said, was the dirt 
involved in lighting up, and he asked if it were not 
possible to improve this. He also inquired why 
more use was not made of the Nicholson thermic 
syphon for improving boiler circulation, and called 
attention to the need for increasing the area from 
which steam was given off in the boiler. He asked 
why the ordinary expansion valve had not been 
employed on locomotives, and inquired what was 
the percentage of heat lost in radiation from the 
boiler. It was important to reduce the hammer 
blow, both from the point of view of the strength 
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of bridges and the tractive power of the locomotive. | said this was particularly suitable for use on those | express passenger work in this country. It had, 


In connection with the supply of power to electric 
railways, he pointed out that if power were obtained 


parts of a system on which the traffic was too low 
to justify electrification. The previous speaker's 


from outside sources there was a possibility of the | figures for the Drumm battery related to dense 
supply being cut off, in certain circumstances, by suburban traffic, but it was not intended for this 
wilful damage to the overhead transmission lines. | 


He finally referred to the Kitson-Still engine, and | 


explained how various difficulties had now been 
overcome. 


The next speaker was Professor Lomonossoff, | 


who dealt with the question of the comparative 
costs of the three methods of traction under dis- 
cussion. He showed, by means of diagrams and 
formule, that for very intense traffic, electric traction 
was the most economical, and that when oil was 
obtainable at a very low cost it was more economical 
to burn it in steam locomotives than in Dieselengines. 

Mr. C. H. Merz, 








| | 
| Drumm | Diesel- Motor 
| Steam. | Electric.| hattery.| Electric | “Bus. 
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tons. tons. | tons. tons. | tons. 
Passengers 40 40 | 4 40 4 
Coach .. ..| 200 200 200 200 | 4 
Strengthening of} — | 23 | 50 | 23 | — 

bogies } | 
Power Unit | 80 37 | 130 | 97 | 4 
oti hth or fa) med san 
320 300 | 320 360 | 12 

! | ! 

application. The battery might be regarded as 


referring to the cost of electric | an ally to continuous contact electrification, taking 


traction, said the cost of overhead equipment was | over that portion of the line on which contact 
certainly a large item, but he thought if the railway | electrification would be uneconomical. It had 
companies themselves carried out the construction | the advantage for this that it was frequently possible 


considerable savings could be made. It was pro- 


bable that the construction could be worked in | 
with their own construction and maintenance staffs | 


in a way that was hardly realised. 
figures for the cost of maintenance of 
in South Africa were particularly interesting. He 
had recently been in South Africa and had studied 
the question of maintenance costs over a long 
period. He had found that these were in sub- 
stantial agreement with the figures given in the 
paper in spite of the great reduction in running 
resulting from the world depression. The claims 
for electric traction largely rested on the great 
reduction in cost of maintenance of rolling stock. 
He looked forward to an increase in the equipment 
for electrical operation of main lines with dense 
traffic; all other improvements tended to be in 
the direction of complication. When traffic was 
dense, and especially where it was undesirable to 
import additional oil, he thought it probable that 
electrical working would increase. 

Sir Josiah Stamp said, in connection with the 
relative cost of railway traction systems, there were 
three important factors affecting a final decision, 
viz., the price of oil, the future of coal and the cost 
of electricity, all of which were moving in unknown 
directions. It was also necessary to know more 
than we did at present about the physical dura- 
bility and the obsolescence of plant and equipment. 
It was rather surprising that in the United States 
they were turning away from main line electrifica- 
tion and considering the possibilities of the steam 
locomotive. The loading gauge was a serious limit, 
but there were a number of directions in which the 
steam locomotive was not so “down and out” as 
was thought by some to be the case. The whole 
question of steam locomotion was in a state of 
flux and some points in the Weir report now required 
modification. Certain maintenance costs were 
somewhat problematical, and some assumptions 
about wages costs were made without being sure 
that the men would agree. It was not well, he con- 
cluded, to proceed too far along those lines without 
warning. 

Dr. W. Lowe-Brown, the next speaker, said he 
would confine his remarks to suburban lines, where 
the stations were close together and a high rate of 
acceleration was essential for a rapid service. 
Acceleration depended on the gross weight of the 
train and the tractive effort. Much attention had 
been paid to increasing the latter, but the same 
amount of thought had not been given to the matter 
of weight reduction. For every ton of passengers 
carried on a railway, 8 tons of matter had to be 
accelerated. In an eight-coach train carrying 
640 passengers, or say 40 tons of passengers, the total 
weight to be accelerated was between 300 tons and 
400 tons, made up as shown in the Table given 


for the power to be taken at off-peak times. 
Mr. C. J. H. Trutch, referring to Sir Henry Fowler’s 
communication, said there could be no doubt that 


Mr. Lydall’s | the Diesel-electric system met requirements. On 
locomotives | the Buenos Aires Great Southern Railway a Diesel- 


| electric locomotive had run 150,000 miles and only 





once required assistance from another engine. The 
trouble in this case was not due to the Diesel engine 
but to a short circuit in the electrical transmission. 
No system of transmission, however, was so satis- 
factory as the electric system, and there appeared 
to be nothing in prospect which was materially 
cheaper. Sir Henry Fowler had stated that the 
cost of a Diesel-electric locomotive was twice that 
of a steam locomotive, but it should be borne in 
mind that a smaller number of the former would 
be required for a given service. 

Wing-Commander T. R. Cave-Brown-Cave said 
there was a good case for electrifying suburban 
lines, but he thought the main lines would not be 
changed for a long time, if at all. The main-line 
requirements would best be met by using ordinary 
rolling stock fed by a locomotive power station 
which would supply the necessary power as soon as 
the train had run off the electrified track at the 
terminals. The locomotive, he suggested, should 
not follow present practice, in having one or two 
large engines designed to meet the very special 
requirements, but should resemble what had been 
proposed by Mr. Ricardo in another connection. 
It should have 10 or 12 heavy oil engines, such as 
were being developed for road transport, and were 
made in such numbers that production was cheap, 
failures were rare, and overhauls rapid. They 
would be coupled to high-speed generators and 
would need no more attention than the ’bus engine 
got. Failure of one of the units would scarcely 
influence the time of the train, and its replacement 
by a complete spare could be carried out in any 
running shed in about two hours. The system 
gave one-man control, with no physical exertion. 
Adhesion was due to the weight of the train and 
not to that of the locomotive, which might, therefore, 


‘be as light as the machinery permitted. The 


engines weighed about 10 lb. per horse-power, and 
the generators about 20 lb. per horse-power, which 
would give about 30 tons for a unit of 2,000 h.p. 
The weight would be wholly sprung, and there 
would be no hammer blow. This system, he 
thought would also largely satisfy coal and oil 
requirements, because all suburban traction would 
be by means of coal burnt centrally, the power 
being transmitted through the grid, while the com- 
paratively small main-line fuel requirements would 
be supplied by oil. 

Mr. Fell suggested that Sir Henry Fowler had 
underestimated the cost of the Diesel-electric 
main-line locomotive, stating that he thought it 


below, in which figures are also shown for various | would be nearer three times that of a steam loco- 


systems. 

The omnibus had a gross weight of 3 tons per ton 
of passengers, whereas that of the railway train was 
from 8 tons to 10 tons. He had no doubt that 
if the same concentrated effort had been made to 
reduce the weight of the latter as had been made in 





motive of equal capacity. For a main-line loco- 
motive, an oil engine of 2,000 h.p. would be required, 
and taking the cost of electric transmission as 81. 
per horse-power, this alone would amount to 
16,0001. It was not possible to make a compression- 
ignition engine locomotive at less than 13/. per 


the case of the former the discrepancy could be | horse-power, so that its cost would be 26,000I. 


largely reduced. 


That, 


as against 8,500]. tor a steam locomotive. 


Mr. J. M. Fay, referring to the Drumm battery,|he thought, ruled out the heavy oil engine for 





however, a large field of usefulness in units of about 
500 h.p. A compression-ignition engine locomotive 
would not cost more than a steam locomotive in 
small sizes, and would probably cost less. Units 
of this capacity could be employed for goods 
traffic and for branch-line passenger service. 
For this service, a steam locomotive would cost 
about 6,500/., and a compression-ignition engine 
locomotive for the same duty would not cost much 
more. He also called attention to the need for 
standardisation in the construction of compression- 
ignition engines, and said the trade should be 
informed what was the most suitable size to develop. 

Professor F. C. Lea said that the developments in 
more economical power production in the last 
10 years or 20 years had been in the direction of 
higher pressures, temperatures, and vacua. There 
were, however, serious difficulties in the attempt 
to obtain in locomotives the improvements which 
were comparatively easy of attainment in a power 
house. Wing-Commander Cave-Brown-Cave had 
suggested one direction in which the high-speed 
compression-ignition engine could be used in main- 
line work. The matter must, however, be con- 
sidered in connection with the fuel problem as a 
whole. It would be possible to produce a certain 
amount of oil by high-temperature or low-tempera- 
ture carbonisation, in addition to smokeless fuel 
and gas. The solid fuel and gas could be used in 
our large power stations, and the oil for railway 
traction in those parts of the country where the 
traffic was not dense. 

The authors were then invited to reply briefly, 
and Sir Henry Fowler remarked that the system 
referred to by Wing-Commander Cave-Brown-Cave 
had been used on the New York Central Railroad 
for local work. He did not agree with the figures 
given by Mr. Fell for the cost of steam locomotives. 
Mr. Lydall said Lieut.-Col. Kitson Clark had referred 
to the question of rail wear, but it was generally 
overlooked, in this connection, that on electrified 
lines the volume of traffic was much increased. 
Rail wear was dependent on the ton-mileage passing 
over the track; if the traffic were not increased, 
the rail wear would not be greater. Sir Josiah 
Stamp had referred to certain factors which must 
be taken into account in comparing the three 
different systems of railway traction. As far as 
coal was concerned, he thought the cost of this 
was likely to go up, and this would increase the 
balance in favour of electrification. Much could 
be said on the question of the physical life and 
obsolescence of plant, but the main point to be 
considered in connection with obsolescence was 
whether any advantage would be gained by replace- 
ment. If the efficiency were nearly 100 per cent., 
the advantage secured would be very small. 

This completed the programme for the morning, 
and the meeting then adjourned. In the afternoon, 
the members travelled to Darlington, via Northal- 
lerton, to inspect the permanent way, rolling stock, 
rail-cars, and track-widening operations of the 
London and North Eastern Railway, and to visit 
the works of Messrs. Cleveland Bridge and Engineer- 
ing Company, Limited, where a bridge for the 
Zambesi having a total length, with the approaches, 
of some 30 miles, is under construction. 

The first item on the programme for the meeting 
of Tuesday, September 6, was a joint discussion 
with Section A (Mathematical and Physical Sciences) 
on “ The Theoretical and Practical Aspects of the 
Control of Humidity in Industrial Processes.’ We 
propose to deal with this later. 


New System or Licutine at THE Coat Face. 


Before the joint discussion on humidity control 
had been concluded in the meeting room of Section A, 
Professor W. Cramp presented his paper entitled 
“A New System of Lighting at the Coal Face” 
in the meeting room of Section G. The system 
has been fully described in a paper read by 
Professor Cramp before the South Staffordshire and 
Warwickshire Institute of Mining Engineers, at 
Birmingham, in February last. Professor Cramp 
pointed out that the complicated machinery now 
employed at the coal face could not be safely and 
efficiently operated without adequate light. The 
usual illumination was far too small, and the only 
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satisfactory method of augmenting it was to supply 
lighting circuits from the power mains. This, how- 
ever, was precluded in gassy pits on account of the 
danger and the author’s proposal was to render 
such a supply safe, flexible, and convenient. The 
system, the equipment for which was exhibited at 
the meeting, was arranged so that from each phase 
of a lighting transformer fed from the power mains, 
a series circuit was connected between the phase 
and the neutral, the neutral wire being earthed. 
In each such circuit, the primaries of a number of 
special transformers were connected in series 
without switches, the secondary of each of the 
special transformers feeding one lamp in a suitable 
fitting. The transformers were constructed so that 
the lamp, tail, secondary and yoke could easily be 
withdrawn as one unit, this being the method of 
extinguishing or withdrawing a lamp. The charac- 
teristics of the transformers were such that the 
primary circuit was not substantially disturbed 
whether a lamp were in place or removed, or even 
if it were short circuited. The most vulnerable 
part of the circuit would then be the lamp, and it 
was proposed to protect this by means of a fitting 
having a glass which would withstand the shock of 
an explosion or of shot firing. In this case, the 
secondary voltage would be either 12 or 25. 
this were not satisfactory, recourse might be had 
to a special lamp recently designed by Dr. Wheeler. 
The advantages of the system described were 
simplicity of connection, low voltage on each primary 


and secondary, and the ability to remove or extin- 


guish any lamp without opening a switch and with 
no risk. 

Invited to open the discussion by the Chairman, 
Professor Miles Walker, Mr. H. E. Wimperis con- 
gratulated the author on the manner in which 
apparently insurmountable difficulties had been 
overcome, and expressed the hope that the system 
would meet the measure of success at the coal face 
which it deserved. Professor E. B. Bailey also 
congratulated the author, and remarked that the 
only possible objection to the system was that of 
its expense which, however, would probably be 
fully justified on account of its safety and con 
venience. Transformer designers, he concluded, 
would be interested to know how the remarkable 
characteristic curves exhibited by the author had 
been obtained. 

Mr. R. Borlase Matthews, said he was quite 
familiar with the lighting conditions in collieries, 
and could fully appreciate the improvement which 
would be effected by the author's system. He 
noted that colliery companies preferred opalescent 
glass, but suggested that it would be advanta- 
geous to fit a reflector behind the lamp so as to 
project the light on to the point at which the men 
were working, and inquired whether neon lamps 
would be suitable for this particular application if 
they could be developed for low voltages. 

Mr. J. 8. Wilson inquired whether the Home 
Office was really so shy of electric lighting at the 
coal face as appeared, or whether the question 
depended upon the views of the local inspector. 
He had been told of a case in which the colliery 
owners had gone to much trouble and expense in 
installing electric lightirg at the face and had 
afterwards to remove the whole installation. 

Professor Sir James B. Henderson asked if any 
safety device were provided to prevent a’ spark 
occurring in the event of short circuit on the cable 
connecting the main transformer to the series lighting 
transformers, and in reply to this, Professor Bailey 
pointed out that Thornton's experiments had shown 
that a short circuit on a cable did not produce any 
external spark. 

Professor Cramp’s reply was then taken. In 
answer to Professor Bailey’s remarks on the ques- 
tion of expense, he said this was mainly dependent 


If | 


|On the question of glass, raised by Mr. Borlase | the integral short-range curve might be plotted. 


| Matthews, his view was that the glass and fittings 

were quite sufficiently strong. Safety glass could 

be employed if desired, and in that case it would 

not matter if the lamp inside were broken, because 
| some of the internal laminations did not crack. 
| Dr. Wheeler’s lamp, which was just being made, 
got over the difficulty referred to, but in the speaker’s 
view it was not desirable to be tied to one special 
lamp; the fittings should be made strong enough 
| for the conditions to which they were exposed. 





| Evasticiry AND HysTERESIS OF ROCKS AND 


ARTIFICIAL STONE. 
| The last paper on the programme for the Tuesday 
| morning meeting was one by Mr. J. Gilchrist and 
| Dr. R. H. Evans, bearing the above title, which will 
|be reprinted in a later issue of ENGINEERING. 
|The subject matter was briefly explained by Dr. 
| Evans with the aid of lantern slides. The paper 
| described a new method of investigating the elastic 
| properties of rocks, part of which consisted in 
lallowing a column of the material to stand for a 
| long time under a given load and then varying this 
|load through a small range. The strain so obtained 
|was termed the short-range strain, and from this 
the short-range modulus could be calculated. 
| For stone and concrete the short-range strain, in 
}general, decreased with increasing load and the 
|}modulus increased. The short-range strain, with 
certain limitations for concrete, was of a constant 
magnitude and was always found on returning, to 
the same load; it was independent of time. The 
sum of the short-range strains integrated between 
two given loads differed from the actual strain 
| obtained when observations were made in the usual 
| manner. The difference between this integral 
|short-range strain and the actual strain was a time 
| effect. The authors suggested that this conception 
of a short-range strain combined with the time 
effect gave a clearer idea of the stress-strain relations 
lof the material in question. The elastic hysteresis 
| loop, it was pointed out, could be explained in terms 
of these two effects. 

| Mr. J. 8S. Wilson, who opened the discussion, 
jsaid the results obtained with granite reminded 
| him of some experiments he carried out many years 
}ago in connection with the Assouan dam. He had 
|found the existence of stress concentrations over 
{te edges of the sluice openings and he thought 
|the time effect referred to by the authors would 
| tend to smooth these down so that a more uniform 
| stress distribution would be obtained. He suggested 
that useful results might be obtained by investigating 
| the effects of repeated stresses on masonry as well 
jas the time effect. Mr. Wilson referred to some 
| experiments carried out by Prof. Coker some years 
lago in which samples of marble and stone were 
enclosed in a strong steel ring and subjected to very 
high compressive stress. The crushed material was 
kept in position by the ring and when the latter 
was cut off the material was found to be nearly as 
strong as before crushing. 

Prof. Sir James B. Henderson said the paper 
would be of great value to civil engineers, but he 
deprecated the attempt to correlate the results of 
experiments by mathematical equations. He also 
deprecated the use of the term viscosity for the 
effect observed, which he said was actually creeping 
and not viscosity. 
| Mr. J. Gilchrist said the essential point of the 
|experiments might be explained in the following 
|manner: If a granite column were subject to a load 
|of, say, 1 ton per square inch for a long time and 
| the load was then varied through a small range, a 
| figure for the strain per ton would be obtained, 
|from which the value of the elastic modulus could 
| be calculated. This strain and the corresponding 











| modulus were not the same as would be obtained 


| 


upon Home Office permission to use the system at | for the same change of load in the ordinary course 


all. 
using mains lighting at the coal face, and it was 
difficult to obtain a decision from the inspector as | 
to whether he would pass it or not. Since colliery 
owners spent thousands of pounds on machinery | 
for use at the coal face and found its use hampered | 
by inadequate lighting, they were willing to incur | 


The Home Office was strongly averse from jof testing, t.¢., without waiting, and this difference 


was attributed to a time effect. This time effect, 
when performing a cycle of loading, was not reversed 
when the load was reversed and on this depended 
the explanation of the hysteresis loop as given in 
the paper. 

Dr. Evans then replied referring first to the 


| This represented the length of the column at any 
load if no other strains caused a change in length. 
The ordinate between the integral short-range curve 
and the ordinary hysteresis diagram was, therefore, 
a measure of the time-strain which appeared during 
the change of load. In the case of granite, the 
time-strain due to the change of load was greater 
than that which appeared afterwards, but that was 
not so in the case of sandstone or concrete. An 
ideal material was one in which the time-strain was 
negligible, as was the case with steel. He agreed 
with Sir James Henderson’s objection to the use 
of the term viscosity, and concluded by saying that 
Mr. Gilchrist and he hoped to extend the experiments 
on @ practical scale. 

This concluded the programme for the morning, 
and the meeting then adjourned. In the afternoon, 
the members visited the carriage works, signalling 
school and museum of the London & North Eastern 
Railway at York. 

(To be continued.) 





|THE THAMES PASSENGER SERVICE 


AND THE WATERBUS. 
By J. H. O. Bunag, M.I.Mecu.E. 

In the course of several years of advocating the 
revival of passenger services on the Thames in 
London Mr. A. P. Herbert has coined the word 
“* Waterbus ” in his able arguments for the solution 
of this interesting problem. He will therefore, I 
believe, permit my adopting his handy term in the 
following review of the technical aspect of the 
problem. The Waterbus is not an ordinary motor- 
boat, but a special vessel which has to comply with 





several very circumscribed requirements. These 
requirements will be grouped under three headings 
in the following argument, namely, speed: size : 
comfort. 

Before examining these in detail it may be useful 
to cull from the rather dreary history of the problem, 
and from its previous failures, a number of salient 
facts, whereby a renewal of the attempt to utilise 
the Thames for passenger transport may be guided. 
This history will be dealt with by another pub- 
lication in a review of the problem and its failure, 
by Mr. Herbert. In the present article I am con- 
cerned only with the technical details which contri- 
buted to failure in the past. The boats which ran 
on the Thames from 1905 to 1908 were too large for 
quick handling, their draught was too great, their 
speed too low, their design unsuitable. All this is 
quite evident to-day, when we have so many 
equivalent means of transportation from which 
we can draw conclusions and indications, as will be 
done in this article. 

At the time that the 1905-8 boats were designed 
it appears quite natural that they would be made 
to look like ordinary pleasure steamers, such as had 
navigated all rivers at all times since the days when 
steam was first utilised as a means to take people 
from one place to another. In 1905 the street 
omnibus began to take its present shape, and all 
can remember the changes which have taken place 
in omnibus design even during the last four or five 
years. In 1905, there was no precedent for any- 
thing but a two-decked, open-deck, paddle steam- 
boat. The old penny-boats are still visible on the 
postcards which are sold at the bridgeheads. They 
even show their love of precedent by the black 
and white sides (on some of them) “ registering,” 
as we say in our film age, the sham gunports with 
which so many merchantmen of the middle of the 
nineteenth century scared off pirates. This survival 
of an entirely obsolete and now absurd habit of old 
days is characteristic of the entire design of these 
old boats. The boilers showed their lack of power 
in their thin funnels, the engines their weakness in 
the way in which the boats were paralysed in their 
schedules and the way in which they ran aground, 
especially in the upper reaches. 

Several old-timers have told me of these technical 
defects with amusement, mingled with affection. 
Criticism must have had a glorious time in those 





davs, until financial considerations were the osten- 


sible reason for cancelling the service altogether. 


expenditure on improving the latter, but it was/|results obtained with granite mentioned by Mr.| These old boats were over 120 ft. in length and 


necessary to obtain Home Office permission first. | 


Wilson. 


From the short-range strain, he said, |20 ft. in width. They were designed for about 
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| 
300 passengers on two decks. In fine weather these |For the Hammersmith section one must steer a | have to come alongside in berths, exactly conforming 
all came on the top deck, where the speed did not | middle course between Underground and surface | to the shape of the gunwales. The illustrations of 
cause a rush of air for their discomfort. In bad | vehicle speed. It will be difficult to beat the | the boat, given in Figs. 1 to 4, in conjunction with 
weather all such as took the boats on rainy days | Underground speed, but easy to equal and beat | the drawings of the landing pontoon Figs. 5 to 7, 
rushed below, where a bar and even a saloon were |omnibus speed. Even private motor cars take | will illustrate this. It will be noted that the boat 
ready to revive them. Spoilt as we are to-day by | 40 minutes at least from the Monument to Hammer- | has a stem provided with a vertical steel bar, held 
the extraordinary development of Underground | smith Broadway during daily conditions of traffic | top and bottom. With this the driver will nose on 
speed, omnibus frequency, asphalt streets and | congestion, though the distance is only 8} miles. | to a horizontal bar, projecting from the end of the 
dependable schedules, we can say “of course the | The river is slightly longer, i.e. 8-7 miles. |shaped berth, with a leeway of say 2 ft. This 
















































































___ Width 12/0" __ - 
Gunwale 12/8" 





















































(34244.) 


Fig. 5. DIAGRAM OF RAMPS OR BROWS. Pig.7. CENTRE SECTION AT LOW TIDE. 
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old steamboats were a washout.” But we can | It seems reasonable and fairly competitive to | horizontal bar will be provided with a hook or catch 
draw certain conclusions as to the defects to be | assume 45 minutes for the Waterbus to cover this | and with horizontal springs to permit shock absorp- 
avoided and be grateful to the nearly forgotten | with 8 stops on the way. This makes it necessary | tion. It will be under control of a pontoon hand, 
history of the old boats. To a certain degree this |to design means to reduce stops to a matter of | standing in a position from which he has the mooring 
clears the decks for our technical points, of which | seconds. 1n order to accomplish this to a maximum | of stems on either berth under hiseye. As soon as 
the first is: speed. |of 30 seconds each we shall have to devise and | the stem of the boat touches the pontoon bar, the 

Speed.—The first section of the Thames Services, | adopt means for mooring mechanically, doing away | pontoon hand will hook the former and by means 
to be considered here, will be from Hammersmith | with ropes, slings and bollards, and many men at/|of a lever draw in the nose of the boat to a firm 
to London Bridge. The section from Woolwich to |each stop, or pontoon, or water station. In addi-| hold, against the pontoon’s berth-head. The driver 
London Bridge will be dealt with in due course. | tion doors on the pontoons will have to coincide with | will then swing his boat in-shore, pivoting on the 
But for the purpose of this article either will serve. |the doors on the boats. Therefore the boats will ' stem, by reversing his off-shore engine, while 
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a tideway running at three miles or over. 

As soon as the boat’s gunwale touches the pontoon 
further aft, a simple pawl or catch on the pontoon 
will grip a baron or above the gunwale, thus holding 
the boat fore and aft. These contrivances can be 
constructed simply and strongly and take the place 
of the time-honoured slings with an assurance and 
safety which will immediately reduce the proposal 
of their startling innovation to a logical and simple 
evidence of safety and time-saving design. 

In order to save the engines from a large 
part of the wearing, reversing and declutching 
otherwise necessary, the boats will be provided with 
centreboards to act as waterbrakes. These will 
differ only from the ordinary centreboards used on 
so many yachts, and sailing boats, in that the 
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fe | 
declutching his near-engine. The boats must be | ately, take not more than 15 seconds for making | Such boats would require engines, to drive them at 
nimble as well as powerful, and will therefore have | 
twin engines for easy and dependable manceuvring in | 


fast. 


| There will be eight on the way, or a total of 4 
minutes for stops. This leaves us with 41 minutes 
to cover the 8-7 miles which requires an average 
speed of 13-2 m.p.h. Counting the first 300 ft. of 
each of the nine stages as required to get up to full 
speed, if this distance of 2,600 ft. or half-a-mile is 
covered at approximately half-speed, then the 
remainder of 8-2 miles is covered at maximum 
speed and in 33 minutes, which means a maximum 
of 15 m.p.h. This being slackwater speed, an 
adverse 3} miles tide will require an effective 
maximum speed of just over 18 m.p.h. to maintain 
schedules even with adverse full tide. 
Size.—Several considerations determine the ap- 
proximate size of the boats. One of them has 


already been mentioned, namely, that all passengers | carries 100, all seated. 
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We can take 30 seconds as an average stop.|operation uneconomical with slack hour traffic. 
Moreover, the boats must remain nimble and quick, 
| accelerate to full speed over a minimum distance, 
| handle easily, answer the waterbrake like a landbus. 


| never pay even in rush hours. 


an 18 mile maximum speed, which would make 


All this restricts capacity to 100 passengers; on 
the other hand, smalier boats than this would 
Calculations covering 
pay load at certain capacity factors amply demon- 
strate this contention. They confirm the statement 
made at the head of this article, namely, that the 
Waterbus is a special vessel having to comply with 
very circumscribed requirements. Perhaps it would 
be more correct to say “ circumscribing.” But this 
article deals only with the technical side, and there- 
fore pay-load calculations have been left out. 

The 63 ft. by 12 ft. boat shown in the figures 
It remains to be seen 
whether it is permissible to allow strap- 
hanging. I think not. Not to allow it is 
a point of superiority for the Waterbus 
which I desire it to retain, quite apart 
from considerations of stability and safety. 
Thus the data for the engines are com- 
plete ; two eight-cylinder Diesel engines, 
each to develop a maximum of 160 h.p. 

With proper regard for the beauty of 
all things moving on the water at high 
speed, while enabling all passengers to see 
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all there is to be seen, the above-water 
design of the boat, based on the dimen- 
sions arrived at, is a matter of taste. 
Figs. 1 to 4 show one expression of taste, 
applied to the practical 
exigencies and considera- 
tions ot safety. For these 
the below deck is divided 
into five watertight com- 
partments, inaccessible to 
passengers. The boat will 
be of a total service weight 
of just under 30 tons. 
Comfort.—Apart from the 
space and softness of seats 
on board, width of aisles 
and facility of access and 
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Waterbus centreboards will have cups and ridges 
on their surfaces to provide a maximum frictional 
surface to the water. When let down by the 
driver's handle, immediately on declutching his 
engines when arriving at a pontoon, they will 
provide an amount of skin-friction several times 
that of the entire boat’s underwater surface. By 
these means alone, the average useful speed between 
pontoons may be raised by at least 2 m.p.h. 

The moment the boat’s stern is clamped, doors 
open on both pontoon and boat exactly opposite 
each other. Passengers land through forward 
doors, board through aft doors; this will ensure 
continuous and immediate movement of passengers 
instead of the “ let ’em off fiest ’ arrangement on 
Underground and ‘buses, where it is (perhaps) 
inevitable. Thus it will be easy to land 25 passen- 
gers in 15 seconds and take on board an equal 
number, which by comparison with Underground 
carriages at rush hours is easily accomplished, 
especially since the Waterbus will have all its leaving 
traffic moving simultaneously with its entering 
traffic. This shows that we have at least 15 
seconds out of a permissible 30 available for mooring. 
It seems certain that without the devices as described 
(or something very similar) it could not be done. 
It seems reasonable to assume that drivers’ and 
pontoon-men’s skill will very soon, if not immedi- 








exit, the comfort of pas- 
sengers is affected by the 











pontoons and their arrange- 
ments. , Fhere are certain 
—— requirements for 
. the s rban and season- 
ticket holders, which every- 
day and all-weather travel 
must live up to, which 
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are to be on one deck. | 


The passenger deck | 

will be like an Under- | 
ground carriage, t.e., the Waterbus will be a glass 
enclosed superstructure on a hull. The driver} 
must have a position from which he can see | 
how he is getting his stem moored. He must 
also be able to look aft on both sides, for there | 
can be no look-outs ; he is pilot, helmsman, captain, 
and chief engineer all in one; therefore, he has all | 
engine controls on the dash in front of his steering | 
wheel, door-opening valves or switches, lights | 
(including fog-lamps) and all other controls. He | 
must, therefore, be in a place by himself, i.e., in the | 
control seat on top as shown in Fig. 1. A shaft 
containing all leads and wires for the controls 
leads them from the top seat to their respective 
objects. 

The next point settles the width of the vessel. 
Two fixed seats on each side of a roomy centre aisle 
makes the total width at least 9 ft. If we allow 
rush-hour flap-seats in the aisle, the width increases 
to 12 ft. A design of hull for speed and stability 
means a length of deck of at least 60 ft., and this 
60 ft. by 12 ft. deckspace will accommodate 78 
people in roomy seats and 22 more on flaps ; a total 
of 100. If we allow for three fixed seats on 
each side (which may prove undesirable for easy 
passing in seats) the width would have to be at 
least 15 ft. 6 in., the length would be about 75 ft., 
and the deck would accommodate about 160 people. 





travellers do and may ex- 
pect from the education the 
electric railways have given them during the last 
twenty-five years. These requirements affect the 
pontoon design even more than the design of the 
boats. 

Pontoon design starts from the berths for the 
boats and the doors which have to coincide with the 
doors on the boats. A completely enclosed platform 
is necessary, draught is limited by shallow shores at 
low tide, freeboard must be the same as on the 
boats. The pontoons must have news stands, 
tobacco and sweet shops like most stations have 
nowadays, lavatories, easy and adequate ticket 
arrangements, and enough room to get into and out 

f boats without crowding. Ticket inspection 


a 
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| must take place without fuss or delay and the servic- 


ing of boats, t.e., the mooring, be dealt with without 
possible interference on the part of the public. These 


| points establish the minimum platform dimensions 


with the shape of the berths as mentioned above. 
Figs. 5 to 7 show this to work out at 100 ft. by 12 ft., 


| additional to the central extension required for the 


berths. It will be noted that these are at a slight 
angle to each other, first to enable boats to start up 
and pass easily a boat still moored in the other 
berth, all a question of quick handling; and 
second to provide a tapering body of water between 


| boat and pontoon to prevent the awkward sticking 


to the pier or pontoon between parallel sides which 
so often delays a quick getting away with the older 
type—again a question of seconds to be saved—and 
to ensure the maintenance of a schedule which at 
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present estimates covers 120 trips per working day 
each way, #.¢e., 240 times with an average of at least 
5 stops per trip (counting on a number of “ non- 
stop ” trips) or a total of 1,200 stops per day. 

Perhaps this figure, more than anything else, 
will emphasise the necessity for almost automatic 
mooring. Apart from the saving in time it will save 
the wages of three men, on each of ten pontoons, 
on two shifts, a total of between 11,0001. and 
12,0001. per year. This matter of saving seconds 
per mooring becomes all the more imperative, when 
we consider the frequency with which boats will 
have to follow each other, during the rush-hours. 
If boats had to wait for a clear berth, passengers 
would have good reason for grumbling ; they must 
be impressed by clock-work regularity and decisive 
precision. It will not be difficult to provide this, 
if the technical means are properly designed. 

Further technical points concern the tidal differ- 
ences in levels. There are six points on the Victoria 
Embankment, designed sixty years ago for the easy 
and stately access of the public to the surface of 
their river. As things are to-day only one of these 
can be used for the intended purpose, namely: 
Westminster pier. The tidal ramps or “ brows,” 
built into the enduring Victorian stonework, where 
they form a natural part of an admirable design, 
work automatically and without a hitch, where 
they are still at their job: Waterloo bridge (east), 
Hungerford bridge (both sides) and Westminster. 
But at Temple steps, in a stone harbour more than 
300 ft. long overall, and at Waterloo Bridge (west) 
the “ brows ” have been removed, probably because 
the river traffic did not require them. The other 
three active berths are occupied by a fire-tug, the 
Thames police and a picturesque old barquentine 
rigged vessel which serves as an international club, 
or @ travel museum. 

At all points other than the Embankment means 
for transfer of passengers to tide level will have to 
be provided. In order to avoid building such means 
into or on to existing river walls, a costly and 
troublesome job, the pontoons themselves will have 
to be designed to contain small brows or stairs to 
which access will have to be variable with the level 
of the tide. In former plans lifts have been con- 
sidered, but proved too expensive to build and to 
run. They would need attendants ; moreover, they 
would be intermittent, not, as they should be, 
continuous. Therefore some means will have to 
be made, as part of the pontoons, which will be 
actuated by the tide itself, mechanically. Three 
solutions of this requirement have been worked 
out to be applied according to the site of the pontoon 
in relation to the shore, namely : (a) Light, double 
gangway brows, (b) Tidal steps or threads, suc- 
cessively lifted by the pontoon as it rises with the 
tide, (c) Long brows, which will span part of the 
distance between shore, or bridge, and pontoon. 
The choice between these three solutions of the 
mechanical problem will be determined by cost, 
according to the site. The arrangement of the light 
double gangways is shown in Figs. 8 and 9 and of 
the tidal steps in Figs. 10 and 11. 

In the case of all pontoons which include their 
own transport between fixed and tide level it will 
be necessary to provide means for securing them 
in their places. The other pontoons, which can 
use the shore brows, will be kept horizontally 
stationary by the stone buttresses of the old Embank- 
ment walls. Such means will be: (a) Vertical 
guides, taken from the piles supporting the fixed 
shore gangway end, or from the fixed stairway for 
the tidal steps ; (b) Horizontal guides, to prevent 
the pontoon from binding under the pressure of 
wind and tide in all positions. 

Up to the present this second point has been dealt 
by dolphins with steel rails, such as are visible on 
the old pier or pontoon in front of Lambeth Palace. 
At low tide more than 28 ft. of four tied wooden 
piles, ungainly and massive, show above the water 
at each end of the hull. To repeat their ugliness 
would form a serious and justifiable objection to the 
seven or eight pontoons, which the Waterbus service 
will require in places other than the Victoria 
Embankment. To obviate the use of these things 
at the sites under consideration (namely, near 
London Bridge, Lambeth, Pimlico, Chelsea, Batter- 
sea, Wandsworth, Putney and Hammersmith) a 








useful precedent, which is in use at Woolwich, may 
be employed with certain minor improvements. At 
Woolwich pier each end has two crossed cables, 
anchored over 120 ft. away from the pontoon end, 
which makes their angle and their difference in 
pull at the extreme levels negligible. In the 
much narrower upper reaches of the tidewater it 
will be necessary to anchor such cables at a very 
much shorter distance from the pontoon so as to 
avoid the danger to small craft, which they would 
entail. Since it will be necessary to reduce the length 
to 30 ft. or less, to keep craft from fouling, some 
compensating gear will have to be put in to pay out 
cable at the much greater angle, so as to keep it 
taut at all levels. Such gear will also have to be 
worked by the tide itself. One way of carrying out 
this specification is shown in Figs. 12 to 16, in which 
the compensating gear is operated by a fixed rack 
gearing with a spur-wheel on the pontoon. 

The writer wishes it to be understood that the 
above considerations and conclusions are to be read 
as proposals for a solution on logical lines, as they 
appear to him. These proposals have been sub- 
mitted to the competent authorities for their 
approval. The designs are covered by provisional 
patents. 








CORROSION-FATIGUE OF METALS. 


As stated elsewhere in this issue, the annual autumn 
lecture of the Institute of Metals was delivered by 
Dr. H. J. Gough on September 12, the subject being, 
“*Corrosion-Fatigue of Metals.” Owing to the very 
great length of the lecture, we have been compelled 
to limit our report to a condensed abstract of the 
subject matter. 

After a brief introduction, in which he gave a general 
survey of the problem and outlined the nomenclature 
employed, Dr. Gough stated that corrosion-fatigue 
was the direct cause of a large variety of failures in 
service although, until fairly recently, the potency of 
the combined effects of corrosion and cyclic stress had 
been so little understood that the cause of failure 
had often remained obscure and unappreciated. As 
would be expected, this type of failure was common 
under marine conditions, and precautions, such as the 
sheathing of propeller shafts with bronze liners and 
means of preventing sea-water from entering joints, 
were common practice long before the principles 
governing corrosion-fatigue were realised. In those 
earlier times, what was aimed at chiefly was un- 
doubtedly the prevention of the wastage of metal and 
its resulting decrease of effective resistance by mere 
reduction of dimensions, and it must have been a 
complete mystery how total failure occurred with 
such a slight degree of apparent surface damage. 
The particularly destructive mechanism of corrosion- 
fatigue, by which very sharp, narrow fissures were 
formed, was now becoming more generally known, and 
the mystery no longer remained. In 1916, it had been 
observed that the paravane towing ropes and attach- 
ments, although subjected only to moderate nominal 
forces, were maintained in a state of violent vibration 
while exposed to the action of sea-water eddying 
round the rope, and the effective life of the ropes had 
been found to be disquietingly small. It had also 
been ascertained that the use of steels produced by 
different processes, and of widely differing mechanical 
strengths, gave endurances which did not differ 
appreciably. The life of the ropes had finally been 
increased very greatly by the use of galvanised wire ; 
the protection afforded by the zinc coating enabled 
the superior fatigue resistance of high-tensile wire to 
be developed, thus producing greater flexibility and 
decreased towing resistance. 

Service failures, which had definitely and reliably 
been traced to the action of corrosion-fatigue, had 
occurred in marine propeller shafts, ship’s rudder main 
pieces, steering arms and stub axles of motor vehicles, 
boiler and superheater tubes, turbine rotors, discs, 
and blading, tramway and locomotive springs, various 
kinds of piping conveying corrosive liquors, flying 
wires of aeroplanes, pump shafts, pump rods, and pump 
bodies exposed to water, water-cooled piston rods of 
Diesel engines, and steel railway sleepers. The same 
general characteristics observed in service failures 
were exhibited in laboratory specimens, with the 
difference that in such specimens the surface corrosion 
was usually much less evident; this was due to the 
shorter total life of most laboratory specimens, owing 
to the high cyclic speeds usually employed for testing 
purposes. Ordinary steels tested in tap-water showed 
slight surface rusting ; in strongly saline solutions the 
rusting was, naturally, more pronounced. Materials 
such as stainless steels and nitrided steels often showed 
no signs whatever of surface rusting, altho the 
fatigue strength had been reduced considerably by 





subjection to a salt spray. Even where the surface 
of the specimen became heavily coated with corrosion 
products, examination usually showed that the amount 
of general surface corrosion had been extremely small, 
and that the diameter of the specimen had not been 
sensibly reduced; extremely corrodible metals like 
magnesium alloys were exceptions. It was usual, in 
failed corrosion-fatigue specimens, as in service fractures, 
to find that, in addition to the main fracture, a large 
number of other cracks was present; this was a 
characteristic not usually observed in ordinary fatigue 
failure. It was obvious that, on account of the many 
important operative variables, namely, corrosivity of 
environment, method and speed of test, type of stress- 
ing, and other factors, all of which controlled the 
resistances of a metal or alloy to corrosion-fatigue, it 
was quite futile to attempt to express this resistance as 
a single numerical quantity. The term “ corrosion- 
fatigue limit,” coined by Dr. D. J. McAdam, was 
somewhat unfortunate, but it had come into such 
general use that the author had decided to retain it in 
the present connection. It should not, however, be 
taken to indicate that a definite “fatigue limit” 
existed under the stated conditions of test, and the 
quoted values of “ corrosion-fatigue limits’ should be 
accepted with extreme caution. If, however, a wide 
range of materials was investigated, employing some 
selected set of test conditions, certain valuable broad 
conclusions could be reached regarding the influence 
of chemical composition, heat treatment, and cold- 
working. 

Data obtained by McAdam had shown that the 
“ corrosion-fatigue limits’’ of a whole range of plain 
carbon steels, containing from 0-03 per cent. to 1-08 
per cent. of carbon and tested in a stream of fresh 
water at 1,450 stress cycles per minute, fell within the 
comparatively narrow limits of + 14,000 Ib. and 
+ 24,000 Ib. per square inch. The results showed that 
little, if any, advantage was gained by increasing the 
carbon content and that heat treatment also had little 
effect ; in fact, in the majority of cases hardening and 
tempering affected adversely the resistance to corrosion- 
fatigue. The resistance to corrosion-fatigue, obviously, 
bore no relation to the general mechanical properties of 
the metals. It must depend primarily on corrosion 
resistance, which would not be affected appreciably by 
variations in carbon content in plain carbon steels. 
Moreover, any severe quenching treatment, associated 
with the presence of internal stresses, would tend to 
promote active preferential corrosion in those regions 
in which cold-working proceeded under cyclic stresses, 
and hence, the corrosion-fatigue resistance would tend 
to be decreased by those very treatments which nor- 
mally produced an increase in tensile strength and 
fatigue resistance. Test data for six ordinary alloy 
steels had been obtained ; four of these steels had been 
tested in the annealed as well as in the hardened and 
tempered condition. The tensile strengths (92,000 Ib. 
to 251,000 lb. per square inch) and the air-endurance 
limits (41,000 lb. to 109,000 lb. per square inch) varied 
very widely, yet the corrosion-fatigue limits all fell 
within + 12,500 Ib. and + 30,000 lb. per square inch. 
Although the corrosion-fatigue resistance of this group 
was slightly higher, in general, than that of the 
plain carbon steels, it was apparent that this in- 
crease, from a design point of view, was not sufficient 
to justify the substitution of ordinary alloy steels of 
much greater cost. McAdam had also obtained data 
on corrosion-resistant steels. First, considered as a 
group, it was evident that the resistance to corrosion- 
fatigue was greatly superior to that of the plain-carbon 
or ordinary alloy steels; the corrosion-fatigue limits 
varied between 30,000 Ib. and 50,000 lb. per square 
inch. It was clear that high chromium content was 
more efi: ctive than high nickel content, the best 
results b>ing obtained with high contents of both 
elements. 

From detailed consideration of the above data, and 
of similar data relating to other alloys, the follow- 
ing general conclusions emerged regarding the effect 
of chemical composition, heat treatment, and cold- 
working on the resistance to corrosion-fatigue. With 
any particular metal or alloy, the corrosion-fatigue 
properties would depend primarily on the resistance of 
the material to corrosion in the particular environment 
under the conditions of tests. The maximum resistance 
of the alloy to corrosion fatigue would be exhibited 
when the material was in the most favourable condition 
to resist corrosion. Other forms of heat treatment 
and cold working in general, although causing wide 
variations in other mechanical properties, would not 
effect any improvement in the corrosion-fatigue resis- 
tance, but might be extremely harmful, especially if 
internal stresses or discontinuities in the material were 
set up by the treatment or cold work. Improvement 
would result from a change in chemical composition 
only provided that the change conferred increased 
resistance to corrosion under the particular environment. 

Visual examination of a typical service failure due to 
corrosion-fatigue revealed three main characteristics, 
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in the latter subject had been somewhat inclined to | corrosion and that the same primary factors were 


namely : a general surface roughening similar in nature 

to the effects of stressless corrosion ; also deep, sharp | interpret the results entirely in ‘‘ mechanical” terms, | involved. In both groups of phenomena, protection 

pits, and emanating from the latter the spreading | giving consideration mainly to the stress concentrations | against damage depended essentially on the formation 
| and behaviour of a protective film. Further, internal 


set up at the bottom of corrosion pits. Important 
these undoubtedly were, but corrosion-fatigue pheno- | or external conditions which tended to set up electro- 
mena were incomprehensible until the problem was | chemical effects would exert considerable influence 


fatigue cracks which caused the final fracture. The 
main problem of corrosion fatigue was the identification 





and inter-relationship of the various factors which 
controlled the formation and propagation of these sharp 
pits. Directly the stress conditions at the base of 
these pits were sufficient to exceed the fatigue limit 
of the material, failure would proceed by a spreading 
erack in a manner which was sufficiently well under- 
stood. The process of corrosion-fatigue could conve- 
niently be considered as consisting of two stages: a 
first or pitting stage, and a second or fatigue stage. 
The pit formation was not that of ordinary corrosion, 
but of corrosion as influenced by stress and strain 
conditions, and the factors involved included the 
nature of the environment, the corrosion-resistance of | 
the metal, the intensity of the applied stress, the 
frequency of the stress cycle, the number of cycles of 
stress, the total time, and the temperature of the test. 
With the exception of the effect of temperature—upon 
which no work had yet been published—much funda- 
mental knowledge of the separate effects of the other 
variables mentioned was now available, owing entirely 
to the extensive researches of McAdam, who had 
devised a special and most admirable technique for 
isolating these effects and demonstrating their inter- 
relationship. 

The behaviour of metals when subjected to alter- 
nating stresses in an atmosphere of steam was an aspect 
of corrosion-fatigue which was of considerable practical 
importance in connection with steam-power production ; 
it also possessed theoretical interest as demonstrating 
that the fundamental characteristics of corrosion- 
fatigue, in steam as in other environments, were con- 
trolled by the same primary factors. This aspect of 
the subject had received some experimental attention 
by several investigators ; the most systematic investi- 
gation, of which the author was aware, was that carried 
out in the United States by Fuller, who determined the 
endurance properties, in air and in steam under various 
conditions of temperature and pressure, of materials 
commonly used in turbine construction. One series 
of tests had been made in steam atmospheres at gauge 
pressures up to, and including, 220 lb. per square 
inch; in these the steam was slightly wet, and the 
oxygen content was comparable with that existing 
in a turbine plant not fitted with a de-aerator. 
The effect of the liquid phase had been studied by 
tests made in an atmosphere of steam and air at 76 deg. 
C., whilst the importance of the presence of oxygen had 
been studied in tests in which a jet of steam in air was 
directed at the most highly stressed portion of the 
specimen. The results obtained demonstrated the 
practical importance of using pure, dry steam in tur- 
bines and the advantages secured by the use of suit- 
able water treatment and thorough de-aeration ; they 
brought out clearly the destructive effects produced 
by the presence of liquid water and of oxygen in 
steam. The results directed attention to the general 
factors which are of importance in corrosion-fatigue, 
whatever the particular environment might be. For 
example, 3-5 per cent. nickel steel and stainless iron, 
when exposed to a jet of steam in air, as in Fuller’s 
tests, exhibited practically the same resistance to 
corrosion fatigue as when tested in a stream of water 
in air, as in McAdam’s tests, showing that the oxygen 
supply was the factor of chief importance. The 
experiments outlined above appeared to indicate that, 
provided the broad facts of the problem were appre- 
ciated, failure by corrosion-fatigue should not be a 
source of anxiety in connection with turbine plant 
that had been carefully designed and was properly 
maintained. 

Local variations of ccncentration of the corrosive 
agent or of the oxygen supply in the environment 
assumed great importance, as did also non-uniformity 
in the surface condition of the metal itself. Thus, a 
discontinuous coating of protective material was 
generally more harmful than if the coating had been 
omitted entirely. Local variations producing destruc- 
tive effects might be termed corrosion accelerators. 
Again, although in the future, considerable reliance 
might be placed on protective coatings to reduce 
corrosion-fatigue, many cases occurred when the use 
of corrosion inhibitors offered considerable adv antages. 
Experiments carried out in the United States by 
Speller, McCorkle and Mumma provided very interest- 
ing data relating to the presence in tap water of 
such corrosion inhibitors as sodium dichromate and 
chromate. The experiments were even more valuable 
in emphasising the importance, in corrosion-fatigue 
phenomena, of small local differences of conditions, the 
effects of which might be much more destructive 
than those of general environment. The publication 
of the results obtained called attention to the direct 
link which existed between the fundamentals of stress- 
less corrosion and the essential characteristics of corro- 








sion-fatigue. Previously, many of those interested 


considered from the aspect of the formation and stabi- | 
lity, repair, penetration by diffusion, or breakdown, 
of surface films. 
between stressless corrosion and corrosion-fatigue 
were difficult to reconcile until the effect of cyclic | 
strain on the film was considered. 

“Corrosion-fatigue” and “fatigue were terms 
usually applied to distinguish between two groups of 
phenomena which were often regarded as essentially 
different in nature, although possessing many features 
in common. Yet, although this division was useful | 
and generally practicable, it could not be justified on | 
any scientific grounds. If the term “ fatigue” were 
to be restricted to the fracture of metals under alter- | 
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nating stresses in an environment entirely devoid of | 


corrosive substances, it became open to doubt if many 
real fatigue tests had ever been made. Certainly, the | 
usual type of test made in air could not be placed 
definitely in this class, as air must be considered as of 
a corrosive nature, however mild. Some very curious 
and apparently contradictory results, obtained quite 
independently, became intelligible and consistent if it 
were assumed that atmospheric oxygen was a factor in 
ordinary fatigue tests, but the results themselves 
offered evidence only of an indirect nature on this | 
point. Tests made in vacuo or in atmospheres of | 
inert gases, were obviously required to give direct | 
evidence. Such tests were in progress at the National | 
Physical Laboratory, and some results were now avail- 
able. They would be presented before the Institute 
of Metals during the present meeting. The author | 
and Sopwith had determined the fatigue limits, under | 
reversed direct stresses, of a range of materials tested 
in air, and in a partial vacuum in which the air pressure 
was not greater than 10-? mm. of mercury. It was| 
evident from the results of the tests that the atmos. | 
phere definitely affected the fatigue resistance. The 
effect on steels was but slight, as a 5 per cent. increase 
in fatigue limit in vacuo was the maximum recorded. 
The magnesium alloy tested appeared to be unaffected by 
the change of environment. Copper and brass, however, 
showed increases of no less than 14 per cent. and 
26 per cent., respectively, the latter being a really 
remarkable improvement. It was feasible that the 
utilisation of higher degrees of vacua might reveal even 
greater increases in the fatigue limits of the same 
materials; again, other materials might be even more 
sensitive to atmospheric corrosion. 

In future, the fatigue resistance of a metal as deter- 
mined in vacuo should be regarded as the real standard 
of comparison. If any other environment were used, 
the fatigue resistance might be equal to, or less than, 
this optimum value, but it was reasonable to suppose 
that—apart from temperature effects—it could not be 
greater, although in certain circumstances the value 
obtained might exceed the endurance limit when tested 
in air. Assuming that the maximum possiblé fatigue 
resistance of an alloy were determined when tested 
in vacuo, it might be of interest, from a design point 
of view, to consider the test conditions which would 
determine the minimum fatigue resistance of the same 
alloy when exposed simultaneously to cyclic stress and 
to a particular corrosive solution. 

When the valuable additions made by the aid of the 
metallurgical microscope to the knowledge and under- 
standing of the mechanism of the deformation and 
fracture of metals were recalled, it was somewhat 
surprising to find that such limited attention had 
hitherto been given to the changes in microstructure 
occurring during corrosion-fatigue. It was, however, 
a fact that no systematic study had yet been made in 
this direction. As a result, little information existed 
on such fundamental points as (a) the actual point of 
initiation of a corrosion-fatigue crack, whether it was 
situated at a crystal boundary, or on the site of previous 
slip bands, or at local corrosion pits bearing no distinct 
relation to these special positions; (b) the general 
course of a crack, whether intercrystalline or trans- 
crystalline ; and (c) whether the existence of a “ corro- 
sion-fatigue limit” received support from visual 
observations. 

The time had not yet arrived when attempts to 
formulate a theory of the failure of metals by corrosion- 
fatigue could hope to meet with success. The complex 
laws governing corrosion phenomena did not appear 
to be thoroughly understood ; similarly, a fundamental 
theory of fatigue had yet to be evolved. Nevertheless, 
by taking into account those interpretations of the 
characteristics of corrosion and fatigue which had 
obtained general acceptance, it was feasible to deduce 
a useful working conception of the combined process. 
The principal phenomena produced under corrosion- 
fatigue conditions became comprehensible immediately 
it was recognised that the main problem was one of 


Moreover, the essential differences | 


|in disturbing these films. Partial or complete protec- 
| tion could be afforded either by increasing the corrosion 
resistance of the metal by suitable chemical composition 
|or by passifying the metal in relation to its environ- 
| ment, bearing in mind, however, that local conditions 
| tending to increase corrosion effects might be more 
damaging than general corrosion. The author con- 
| sidered that it was very doubtful whether stress, as 
|such, was an important factor in corrosion-fatigue. 
It became clear why a series of alloys—such as the 
plain carbon steels—did not exhibit widely different 
| sesiotances to corrosion-fatigue, if the chemical con- 
| stituent the proportion of which was varied within the 
range, did not influence appreciably their corrosion 
resistance. Similarly, the effects of heat treatment 
j}and cold work would be very small when compared 
with their influence on the resistance to static and 
| normal fatigue stresses. It was also made clear how 
the marked destruction observed in corrosion-fatigue 
| did not proceed from a general wastage of area 
|of the specimen, but from a particularly dangerous 
form of surface discontinuity, which was peculiarly 
| adapted to promote fracture under alternating stresses 
| by the process of a spreading crack, but there was no 
| relation between the amount of local or total damage 
under stressless corrosion and corrosion-fatigue, nor 
would this be expected. The cause of this difference, 
however, was at once understood when consideration 
| was given to the effect of the cyclic strains on the 
| corrosion- products and particularly on the protective 
|oxide film. Very thin stable films were generally 
flexible, whilst thicker and less resistant films broke 
more easily under stress; the marked resistance to 
| corrosion- fatigue of high- chromium steels and the 
| passifying influence of chromate inhibitors formed 
| excellent examples. That corrosion-fatigue strength 
depeaded much more on the nature and properties 
of the film formed than on the primary resistance of 
the metal to corrosion was demonstrated by such 
metals as the stainless steels; these steels are not 
intrinsically passive. 

Thus, it was concluded that the mechanism of the 
failure of metals when exposed to the simultaneous 
actions of corrosive environment and alternating 
stresses could be reduced to an ordered sequence of 
chemical and physical events which were explicable, 
even in the present admittedly incomplete state of 
knowledge of the subject, by the established facts of 
corrosion and of fatigue, thus affording sufficient 
justification for the use of the term “ corrosion-fatigue 
of metals.” 


LETTER TO THE EDITOR. 


ELECTRICITY SUPPLY AND THE 
SMALL CONSUMER. 


To THE Eprror or ENGINEERING. 

Str,—The letter you published in last week’s issue 
on the above was very interesting to me, as I have 
just returned to England after living four years on 
the American Continent. There, one of the joys of 
life is what can be done by electricity, and at a low 
cost. I have lived in parts where current is supplied 
on a flat rate. In Detroit, where I understand it is 
steam raised, my cost per week was 36 cents, normally 
ls. 6d. I had Frigidaire, iron, vacuum cleaner, lights 
in lounge (14), dining room (4), kitchen (3)—one over 
both sink and stove—bath room (2), bedroom (4), 
some of them 100 watts. When the bulbs were burnt 
out, all I had to do was take them to the local Edison 
Company’s showroom, and they were replaced free of 
charge. If the flexible cord of the iron gave out, that 
also was renewed free. 

The iron was a pleasure to use, even to one who 
disliked ironing; it had a little recess near the point 
for working round buttons, and a regulating device 
that could be turned to hot, medium or cool. One 
could even talk on the telephone for half an hour, 
and not find things spoilt. The cost of this iron was 
about 16s. I think the English sales manager does 
not realise the wonderful market he has on his doorstep. 
Most of my American friends had cream whippers, 
orange squeezers, cocktail shakers, rotary washer, 
roller iron, ete., to mention but a few of the many 
gadgets of an electrical nature that makes life a joy. 
Many of the above articles can be bought at the dollar 
store, and as wages here are éertainly not higher than 
there, it is hard to understand why the manufacturers 
don’t get down to business and boom electricity for 
the masses. 








Yours faithfully, 
Parkstone, Dorset. M. L. ScorrHam (Mrs.). 


September 12, 1932. 
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RAILWAY TRACTION BY ELECTRIC 
POWER.* 
By F. LyDALt. 


ELEcTRIcITY and electrical apparatus are employed 
in various ways for the propulsion of railway trains, 
the one common feature being the use of electric 
motors mounted on, or connected to, the driving axles. 
The variety in method of employment arises in two 
ways (a) from the nature of the source of electric 
energy, (6) from the means of transmission from the 
source of energy to the motors. 

The energy may be derived from (1) a power station, 
which involves the equipment of the track with 
conductor rails or overhead lines, (2) a source of 
energy carried on the train, a storage battery or a 
generator driven by an internal-combustion engine. 
For the purpose of the present discussion, attention is 
confined in this paper to two systems only :—(1) 
Propulsion by electric energy transmitted to the trains 
by track conductors. (2) Propulsion by self-contained 
power units in which the source of energy is a storage 
battery. 

Dealing first with the relative advantages of these 
two systems, it may be said that, under certain con- 
ditions, the elimination of the track conductors by 
the use of batteries carried on the locomotives may be 
more important than the drawbacks arising from the 
capital cost, maintenance, and depreciation of the 
batteries, the demobilising of the locomotives for 
considerable periods while the batteries are being 
re-charged and the increase in the consumption of 
energy due to the extra weight to be moved, and the 
comparative inefficiency of the battery. 

Although for some purposes, such as shunting, 
battery locomotives have been employed, little has 
been done with this system in the general field of 
railway working. An interesting development in 
this direction has, however, followed the recent inven- 
tion by Mr. Drumm of a new type of traction battery, 
which has the special characteristic that it can be 
charged and discharged at rates which are very high in 
relation to its size and weight. Thus, it is possible, 
in a partial or boosting charge of only 20 minutes’ 
duration, to store sufficient energy for an output of 
2 watt hours per pound of battery, and to repeat the 
cycle of charge and discharge 20 times a day. This 
battery has been fitted to a two-coach train on the 
Great Southern Railways of Ireland, running a shuttle 
service between Dublin and Bray. It may be of 
interest to consider whether the special characteristics 
of this battery make it suitable for application to other 
kinds of service. 

For urban and suburban railways, it is not likely that 
battery traction will supersede the present system of 
track conductors. As a typical example, consider a 
10 minute service of trains in both directions on a 
20 mile double track line, the weight of each train 
without batteries being 220 tons, and the total time 
for a single journey being 70 minutes with stops every 
half mile. For such a service, the energy consumption, 
measured at the trains, would be about 70 watt hours 
per ton mile. Ifthe trains were provided with batteries 
recharged during a 20 minute lie-over at the end of 
each single journey, each train would have to be fitted 
with a battery weighing 100 tons. Assuming that it 
could be carried by the coach underframes without 
increase of weight, the result of substituting batteries 
for track conductors would be an increase in the energy 
consumption, first of 45 per cent. on account of the 
extra train weight, and, second, of a further 20 per 
cent. on account of the lower efficiency of the battery 
as compared with that of the track conductors. Two 
extra trains would be required on account of the longer 
lie over, and standing accommodation would have to be 
provided for them at each of the terminal stations. 
It is hardly necessary to go into detailed figures to show 
that, for such conditions, battery traction could not 
compete with the ordinary system. 

An improvement could be made by putting down a 
length of track conductor, say 14 miles at each end, to 
enable the batteries to be charged at the beginning 
and end of each single journey, as well as during the 
lie-over period. Then batteries weighing only 80 tons 
would be sufficient, and the increase in the energy 
consumption would be 36 per cent. on account of the 
extra train weight, and a further 17 per cent. on account 
of the efficiency of the battery. No extra trains would 
be required, but against this must be put the cost of 
six miles of track conductors. 

On general principles it is clear that the fundamental 
factor which affects the possibilities of battery traction 
is the frequency of the service or the density of the 
traffic. No underground railway is likely to be built 
for an infrequent service, but on railways in the open 
there are all degrees of density. It may be, although 
it is impossible to form any definite opinion in the 
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absence of information as to the cost and life of the 
batteries, that where the traffic is sparse, battery trac- 
tion would be a more economical method of working 
than the ordinary system involving the electrical 
equipment of the track. The arrangement might be 
similar to that on the Dublin-Bray line, or modified 
by the addition of short terminal lengths of track 
conductors ; or, if the adjacent main lines are already 
electrified, battery tenders might be used for supplying 
power to those of the main line trains which were 
required to run on to the branch lines. Similarly, 
battery tenders might be useful for some of the tracks 
in goods yards or for works sidings off electrified lines, 
especially where the equipment of these sidings would 
be objectionable for any reason. But, in general, it 
would seem that, with any form of battery at present 
available, this system of electric traction can have only 
a restricted field of application. 

Electrical operation of railways on either of the two 
systems considered is distinguished from other systems 
by the fact that the trains do not carry about with 
them any source of energy involving the combustion 
of coal or oil fuel. This feature has a very important 
influence on the choice of system under certain con- 
ditions, particularly for underground railways. It 
will, I think, be agreed that no underground railway 
would now be built for operation by means other than 
electric. 

For surface railways the justification for electrical 
operation must be looked for in other directions. 
The elimination of any form of combustion from the 
train is an obvious advantage, especially on lines where 
tunnels are numerous and long, but steam locomotives 
have been working on such lines for so many years 
that electrification can only be said, in respect of this 
particular feature, to provide an important improve- 
ment in the amenities of travel, and to enable some 
reduction to be made in the cost of maintenance of the 
track in the tunnels, the painting of stations, and the 
cleaning of coaches. 

In regard to the effect of electrification on the main- 
tenance of the track in tunnels, it may be taken that on 
steam-operated railways, the rails have to be renewed 
in the tunnels about twice as often as in the open. 
For example, if the track is normally renewed in the 
open about every 20 years, fresh rails must be laid in 
the tunnels every 10 years. The cost of this re-railing 
is about 1,400/. per mile of single track. With electric 
working there is no reason why the life of the rails in 
the tunnels should not be as long as in the open. 
Electrification may, therefore, be credited with an 
annual saving of about 140). per mile of single track 
or 2801. per mile of double track tunnel. The reduction 
in expenditure on maintenance, painting and cleaning 
of stations and other structures, and on the regular 
cleaning of coaches, cannot be assessed with any 
accuracy, but there is no doubt that electrification 
would result in a substantial reduction in each of 
these items. 

The main justification, however, for the electrification 
of surface railways depends upon either (a) its ability 
to provide a service of passenger trains so much more 
attractive in respect of frequency and average speed 
of running than would be practicable with steam 
operation that the increase in revenue is greater than 
the extra cost of working and the charges on the new 
capital, or (b) the possibility of effecting sufficient 
reduction in the working expenses to provide a margin 
of profit after payment of interest and other charges 
on the additional capital required, or (c) a combination 
of these two possibilities. 

The characteristics of electric working of suburban 
passenger trains are well known, comprising rapid 
acceleration, high average speed, quick turn round at 
terminal stations, elimination of engine shunting, and 
flexibility of the make-up of trains to suit the number 
of passengers travelling at different times of the day. 
In this connection, however, I would like to emphasise 
the desirability of running the non-stop suburban 
trains at the highest speed practicable without 
prejudicing the working of the stopping trains. 

ing to those electrifications for which the 
calculable justification depends upon the ability to 
secure sufficient reduction in working expenses to 
meet the annual charges in respect of the new capital 
expenditure and provide some surplus as an induce- 
ment to embark on the undertaking, experience in 
the investigation of such schemes shows that there is 
little to be gained in attempting to draw up a generalised 
balance sheet on what may be called a theoretical basis. 
Apart from quite special circumstances, such as very 
heavy grade working, high cost of fuel, low cost of 
electric power, &c., the margin of saving, after meeting 
all capital charges, is not usually so big that an approxi- 
mate estimate based on general considerations can be 
accepted as a conclusive justification of the change. 
Each case has its own individuality, and must be 
investigated in detail and precise estimates prepared ; 
both of the new capital required and of the possible 
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saving on each item of the working expenses. It is 


proposed, therefore, in this paper to comment only 
on the three principal items which together make up 
about 75 per cent. of the total of those working expenses 
which are affected by electrification, viz., (1) locomotive 
fuel (or electric power), (2) wages of drivers and firemen, 
(3) locomotive repairs and maintenance. 

(1) Locomotive Fuel (or Electric Power).—A good deal 
of data is available as to the consumption of fuel in 
steam locomotives, and the equivalent consumption 
of electrical energy. Proposals were put forward 
last year to electrify 3,000 km. of the different French 
railways selected as being the most suitable for 
electrification. These sections, together with the 
1,600 km. of line already electrified, or in process of 
being electrified, would constitute about 8 per cent. of 
the complete railway system in France, and would 
carry about 35 per cent. of the total traffic. This 
proposal has been examined in detail by the Office 
pour le Perfectionnement de la Traction Autonome sur 
les Chemins de Fer, and several of the fundamental 
figures on which the proposal was based have been 
criticised. Thus, the assumption had been made that 
1 kw. hour delivered to the high-tension terminals of 
the substations would do the same work as 4-85 Ib. of 
coal on the steam locomotives. In support of the 
criticism of this figure a number of records are quoted 
which suggest that a more reasonable assumption 
would be 3-85 Ib. of coal. 

It may be of interest to give a few details showing 
how this comparison was reached. Taking first the 
steam operation, figures are given of the actual coal 
consumption on four systems as follows :— 


Coal 
Line. Sections. Consumption. 
Lb. per ton- 
mile. 
State Railway . Paris-Le Mans, Paris- 0-21 
Le Havre 
Alsace-Lorraine ... Strasbourg-Basle, Mul- 0-155 
house-Belfort 
Est ... All main lines to Paris... 0-185 
Nord . Whole system : 0-213 


Next, for the purpose of estimating the equivalent 
consumption of electrical energy, several statistics are 
quoted from railways already electrified as follows :— 


On one French railway system the input to the 
substations, exclusive of the energy required for 
train heating and shunting, was 47-5 watt-hours 
per ton mile, assuming an efficiency of 81 per cent. 
for the substations and the distribution lines. 

On another French railway system, the comparable 
figure was 40. 

For the Stockholm-Gothenburg electrified line the 

consumption was 52-5 watt-hours per ton mile. 

For the Swiss Federal Railways the consumption, 
including some of the heating, was 70 watt-hours 
per ton mile. 

To these figures I may add two more, one relating to 

the Italian electrified lines, and the other to the elec- 

trified main lines of the Great Indian Peninsular 

Railway in the neighbourhood of Bombay. 


On the Italian State Railways the consumption of 
energy measured at the generating station amounts 
to 55 watt-hours per trailing ton mile, but if 
allowance were made for the effect of grades and 
curves the consumption would work out at about 40. 

On the Great Indian Peninsular Railway, the 
energy consumption of main line trains, passenger 
and goods, is 55-3 watt hours per trailing ton mile, 
if measured at the power station, or 48 watt-hours 
per trailing ton mile, if measured as direct-current 
at the substations. 

It is evident from these various figures that the 
results on the different electrified lines are fairly 
consistent. Nevertheless, it is always dangerous to 
argue from one case to another, as conditions may differ 
materially, The following analysis of certain investiga- 
tions for main line electrification schemes in this 
country may therefore be of interest in this connection. 
The figures relate to six separate sections on different 
railways; the statistics of coal consumption are 
supplied by the railway companies from their records, 
and the corresponding figures for consumption of 
electrical energy are estimates on the basis of many 
tests and actual experience on a number of electrified 
lines. 

It is clear from these figures that no generalised 
statement is practicable for any particular scheme in 
regard to the ratio between the consumption of coal on 
steam locomotives and the corresponding consumption 
of electric energy. With a knowledge of the traffic, 
however, and the records of coal consumption it is a 
simple matter to work out the comparison. The 
figures so obtained will then form the basis of the 
estimate of saving on this item due to electrification. 
In the proposals put forward last year for the 
electrification of 3,000 km. of the French railways, it 
was assumed that the price of locomotive coal wes 
160 fr., say ll. 6s. 9d. per ton. This was criticised 








on the ground that in 1930 some of the French railways 
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110 fr. In this country, at the present time, probably | shunting, there will be a saving; if there is much 


a fair average figure is about 17s. 6d. | passenger traffic and little shunting a saving cannot 
It is more difficult to suggest a figure for the delivery | be expected. 
in this country of electric energy to the substations.| (2) Wages of Drivers and Firemen.—In regard to 


The price will, necessarily, depend upon the arrange-| wages of locomotive drivers and firemen, the saving 
ments between the railway companies and the supply | due to electrification arises in two ways. First, by 
undertakings, and, further, on the load factor of the | reason of the general speeding up of all classes of traffic, 
demand. But for any considerable scheme of elec- | except the express passenger trains, and possibly to some 


TABLE I.—Comparative Fieurrs or Consumption oF CoaL anp ELEcTRICAL ENERGY ON CERTAIN SECTIONS 
or British RatLways. 


Section Number 1. | 2. 3. 4. 5. 6. 


Consumption of coal per trailing ton-mile | 


(Ib.): } 
(a) Passenger trains ; : 0-198 0-245 | 0-238 | 0-307 | 0-448 0-369 
(b) Freight trains 0-168 0-17 | O-144 | 0-142 | 0-182 | 0-175 
(c) Shunting by shunting engines 0-89 } 0-704 | 0-93 | 0-91 
Kstimated consumption of electric energy per | | 
trailing ton-mile (watt-hours) : | } | 
(a) Passenger trains 68-8 75-8 68-8 74-7 | 77-0 | 74-0 
(+) Freight trains | 38-3 36-7 33-4 | 34-1 } 36-1 | 36-5 
(c) Shunting by shunting engines 97-0 89-0 89-0 89-0 


TABLE U.—Comparison op Costs or Locomotive Coat anp ELgectrricaL EngrGy on Certain SECTIONS OF 
Burrisnh Ratmways were CoaL at 17s. 6d. per Ton, AND Eneroy at 0-4d. PER Unit, DELIVERED TO THE 
SUBSTATIONS, 


Section. 1. | 2 | 3. 4. 5. 6. 
Cost of locomotive coal per 1,000 trailing | | | 
ton-miles (pence) | | | 
(a) Passenger trains | 18-6 | 23-0 22-3 28-8 42-0 34-6 
(6) Freight trains : 15-7 | 15 13-5 13-3 17-0 16-4 
(ec) Shunting by shunting engines | 83-0 66-0 87-0 85-0 
Cost of electrical energy per 1,000 trailing | 
ton-miles (pence) | | | 
(a) Passenger trains | 27-5 30-3 27-5 29-9 30-8 29-6 
(6) Freight trains a8 15-3 | 14-7 13 13-7 14-4 14-6 
(c) Shunting by shunting engines | 39-0 -— | 36-0 36-0 36-0 





trification it is probably safe to assume a figure of | extent of these also, the time booked against any par- 
0-4d. per unit delivered to the substations. On this | ticular train journey is, in general, materially reduced, 
basis, and on the figures of consumption in Table I, | partly due to the increase in speed of travel and partly 
the comparative figures for coal and electric energy | due to the elimination of stops for locomotive purposes 
are as in Table I. and the reduction of side tracking to allow fast trains 

It is clear from these comparative figures that, with | to pass. Something can also be saved in the time 
the present price of coal, the question for this country | allowed for preparation and cleaning of the locomotives 
of whether there is any saving due to electrification! in the engine sheds. As an example of the effect 
under this particular item will depend upon the pro-| of these alterations to service conditions, the figures 
portions of the different classes of traffic.. If the | prepared by the officers of the London and North-Eastern 









were paying only 130 fr., and in February, 1932, only | volume of passenger traffic is small and there is much | 
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Railway for the report of Messrs. Merz and McLellan to 
| the Weir Committee may be mentioned. For the whole 
| of the services on the sections included in the investiga- 
| tion (King’s Cross to Leeds, Nottingham to Lincoln and 
| Boston, Doncaster to March, and certain lines in 
| Lincolnshire), the total wages of drivers and firemen 
|}under steam working amounted to 671,6651. per 

annum. For the same services worked electrically 
| the wages would be reduced to 538,785l.; a reduction 
| of 132,8801., or 20 per cent. 
| Second, a greater saving is obtainable by one-man 

operation of electric locomotives and multiple-unit 
trains. For the same sections of the London and 
| North-Eastern Railway, the additional saving was 
| estimated on the assumption that only the locomotive- 
hauled express passenger trains would carry a second 
man or assistant driver; the additional saving that 
would be realised in this way was 220,321/. Thus the 
| total saving from both causes would amount to 352,201/. 
| or 47} per cent. 

| On the Swiss Federal Railways practically all the 
|local passenger trains are worked with a single driver 
l'on the locomotive or motor coach, and new high- 
|speed passenger locomotives are fitted with the same 
jdevice for cutting off the power and applying the 
| brakes, so that, in future, express trains also may 

| worked by single drivers. On the Rhaetian Railway 
|in Switzerland, which has 277 km. of electrified lines 


| and 30 locomotives, with gradients up to 4-5 per cent. 


_|and with practically all the lines in curves or tunnels, 


all trains, whether express or local passenger or freight, 
are worked with one man per locomotive. In other 
countries, viz., in Germany, Austria, and Norway, 
similar arrangements have been, or are being, made in 
the same direction. 

On the Swiss Federal Railways nothing has been 
| done in dispensing with the second man on the loco- 
|motives of freight trains. This is accounted for by 
the fact that these trains are not yet equipped with 
continuous air brakes. This, however, does not seem 
a sufficient reason for ruling out one-man operation. 
The stopping of the train is dependent on the power 
brakes of the locomotive, and these brakes can be 
applied just as easily by the dead-man’s handle in 
case of emergency as by the driver himself. It will 
be necessary to adapt the ordinary mechanism of the 
dead-man’s handle, by which an emergency application 
of the brakes is made either immediately or within a 
few seconds of the failure of the driver, as, with a train 
of loose-coupled unbraked wagons, such an application 
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might cause derailment. The manufacturers state, 
however, that there would be no difficulty in modifying 
the mechanism so that, on the driver’s failure, there 
would be first a service application of the brakes 
sufficient to cause the train to close up, and then a 
full application to bring the train to a standstill. 

(3) Locomotive Repairs and Maintenance.—On the 
electric side of this comparison, the word locomotive 
must be taken to include the electrical equipments 
of any multiple-unit trains. Taking first the costs 
under steam conditions, the figures if related to trailing 
ton-mileage, show wide variations, and it is more usual 
to take locomotive mileage as a basis. In this country, 
the data provided in connection with the investigations 
for the six different sections referred to above show 
that the present day locomotive maintenance costs 
vary between 54d. and 74d. per locomotive mile. 

On the electric side, there is a much greater variety 
of locomotives in service on the different railways 
than there is of modern steam locomotives.. Thus, the 
electrical equipments may be suitable for 15,000 volts 
alternating current, or for direct current at 3,000 volts, 
1,500 volts, or 600 volts. The mechanical parts may 
be quite simple, consisting merely of a body carried 
on two bogies, or may be of one or other of the numerous 
connecting-rod designs, or with individually driven 
axles flexibly connected to the motors. Further, the 
power of electric locomotives varies between wide 
limits, from 500 h.p., or even less, for shunting engines, 
to 8,000 h.p. and upwards for heavy freight and 
passenger traffic. It is impossible, therefore, to 
establish any definite figure for the maintenance per 
locomotive mile of electric locomotives. Nevertheless, 
it is safe to say that, for any given scheme of electrifica- 
tion, the equivalent cost of locomotive maintenance 
should be less than half the corresponding cost under 
steam conditions, the correspondence implying not 
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necessarily equal locomotive mileage, but an equal 
amount of work done. 

A few details of actual experience may be quoted 
in support of this statement :— 

(a) On the Glencoe-Maritzburg section of the 
South African Railways, the cost of locomotive main- 
tenance during the year 1927 was 49,9791., equal to 
1-88d. per locomotive mile. Each of these locomotives 
was of a simple double-bogie design, the electrical 
equipment of 1,200 brake horse-power capacity being 
suitable for a 3,000-volt direct-current system. Based 
on the records of previous years, the cost of steam 
locomotive maintenance for the same work done 
would have been about 130,0001. 

(6) On the Great Indian Peninsula Railway the 
electric passenger locomotives are of the 2-C-1 type, 
each of the 3 driving axles, being flexibly connected 
through gearing to a pair of motors. The electrical 
equipment of 2,160 brake horse-power capacity is 
suitable for a 1,500-volt direct-current system. The 
maintenance cost of these locomotives during the 
six months December, 1931, to May, 1932, inclusive, 
works out at 2-54d. per mile. This figure is made up 
as follows :— 

Pence 
ile. 


per 
Workshop — to body work and mecha- 


nical detai 0-67 
Workshop repairs to electrical equi pment.. 0-183 
Running repairs to body work an mecha- 

nical details - 2°O8 
Running repairs to electrical equipment -» 0-58 
Inspection and cleaning oe 0-096 


(c) On the same railway the freight locomotives 
are of the C-C type, the mechanical parts consisting of 
a body carried on two trucks, each truck containing 
three coupled driving axles connected through a 


GLASGOW. 


jackshaft to a pair of motors. The electrical equip- 
ment is suitable for a 1,500-volt direct-current system. 
The locomotives are intended for heavy freight, having 
a rated capacity of 2,700 brake horse-power corre- 
sponding to a tractive effort of 56,000 lb. at about 
18 miles per hour, and a total weight, all on the driving 
wheels, of about 120 tons. The maintenance cost of 
these locomotive during the six months December, 
1931, to May, 1932, inclusive, works out at 4-02d. per 


mile. This figure is made up as follows :-— 
Pence per 
Mile. 
Workshop to body work and mecha- 
nical ytd gaa 0-67 
Workshop repairs to electrical equipment... 0-145 
Running repairs to yy work and mecha- 
nical details . 331 
Running repairs to electrical equipment . 0-92 
Inspection and cleaning... -» 0-076 


It will be seen from this analysis that the cost of 
running repairs to bodywork and mechanical details 
for the freight locomotives is more than half the total 
maintenance cost. This figure is likely to come down 
in future, as the trouble due to lubrication of the 
jackshaft bearings, which is the principal item of 
expense, is being gradually eliminated. On the other 
hand, the expenditure on heavy overhauls will probably 
increase slightly as more parts require renewal. 

Apart from actual figures obtained from practical 
operation, it is clear, on general grounds, that the main- 
tenance costs of electric locomotives must be much 
lower than those of steam locomotives. The electric 
locomotive has no important part, such as the steam 
boiler, which has to be completely renewed after a 
comparatively short life. Further, experience has 
demonstrated that the mileage between heavy overhauls 
may be as much as 200,000 for electric locomotives, 
whereas the general practice is to send steam loco- 
motives to the shops after less than half this mileage. 








THE JOY LOADING MACHINE. 


WE have recently had an opportunity of seeing a 
demonstration of what appears to be a particularly 
convenient and efficient machine for loading bulk 
materials, such as coal, coke, gravel, sugar beet, or 
even snow, from the ground level into vehicles for 
transport. The machine, for which Messrs. Mavor and 
Coulson, Limited, 47, Broad-street, Glasgow, S.E., 
have acquired the rights of manufacture and sale for 
all countries except the United States, is already in 
extensive use in that country for both underground 
and surface work, it being stated that over 60 per 
cent. of all the coal mechanically loaded is there 
handled by these machines. 

Figs. 1 to 4, on this and the opposite pages, illus- 
trate one of the machines made by Messrs. Mavor and 
Coulson and here known as the M. & C. Joy loaders, 
this particular machine being that used for the demon- 
stration above referred to, which was carried out at 
the Cadeby Main colliery sidings, near Doncaster, 
Although the designed capacity of the machine is 
2 tons per minute, washed coal, previously passed 
through a 5-in. screen, was raised from a pile and 
loaded into railway wagons at the rate of 3 tons per 
minute, or 150 tons per hour, allowing for the time 
occupied in moving up the wagons. The power 
consumption, we understand, was only 0-068 Board 
of Trade unit per ton. The design of the machine, 
with respect to the travelling and delivery arrange- 
ments, naturally differs according to the user’s require- 
ments, the material handled, the power available, and 
whether the machine is required for use in underground 
workings or on the surface. In general, however, it 
consists of an inclined band or scraper conveyor 
mounted on a self-propelling chassis and provided 
with a pair of mechanically-operated gathering arms 
which scrape up the material to be loaded and deliver 
it on to the conveyor. Hydraulic gear is provided 
so that the inclination, and, in some cases, the direc- 
tion, of the conveyor can be varied at will without 
moving the machine as a whole. 

The machine illustrated is driven by an electric 
motor developing 25 h.p. on a two-hour rating at 
1,200 r.p.m., and the travelling chassis is mounted 
on a pair of creeper tracks with 4 ft. treads and two 
running wheels, steering being affected by varying 
the relative speed of the creeper tracks. The tracks 
are driven through differential gearing and a gear 
box, giving loading speeds of 33 ft. per minute forward 
and 55 ft. per minute in reverse, and travelling speeds 
of 1-3 miles to 5-5 miles per hour forward and 2-1 
miles to 5-5 miles per hour in reverse. A foot brake 
operates on the countershaft of the differential and 
the pair of plain running wheels is controlled by the 
steering gear. In other cases, the motive power would 
be provided by a petrol or airless-injection engine, 
thus rendering the machine independent of an external 
power supply. The essential feature of all types is, 
however, the employment of two gathering arms, the 








arrangement of which is most clearly shown in Figs. 2 
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and 4. It will be seen that the working end of the 
machine, or gathering head, is in the form of an 
inclined plate, the outer edge of which enters the 
base of the pile at the ground level when the 


machine is in operation. In this plate, and practically | 
flush with the surface, are two crank discs, the pins | 
of which engage with the gathering arms near the | 


centres of their lengths. The inner ends of the arms 
are pivoted to swinging links, shown dotted in Fig. 2, 


so that as the crank discs rotate the gathering arms | 


move over the plate with a combined longitudinal 
and lateral motion which closely resembles the action 
of & man using his two arms alternately to draw a 
mass of material towards him. The two crank discs, 
it should be mentioned, are geared together, so that 
the arms cannot foul each other. The arms are of 
manganese steel and their shape, which is perhaps 
most clearly shown in Fig. 4, is modified to suit the 
nature of the material to be loaded in each case. A 
multiple-plate slipping clutch is provided to prevent 
overstrain of the arms and mechanism, but all the 
parts are of sufficient strength to permit the machine 
to be pushed backwards without damage if the arms 
should encounter excessive resistance. 

The coal, or other material, collected by the gathering 
arms, is delivered on to a troughed belt conveyor, 
26 in. wide, and running at 250 ft. per minute. The 
conveyor is carried by a steel structure pivoted at its 
centre over the chassis and arranged so that it can 
be tilted, as indicated by dotted lines in Fig. 1, to 
enable the lower end easily to clear the ground when 
travelling. The tilting is effected by means of a 
hydraulic jack, to which oil under pressure is supplied 
by a gear-type pump driven by the motor, the delivery 
and escape of the oil being controlled from the driver's 
position on one side of the chassis. The whole opera- 
tion of the machine, it may here be noted, can be 


TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all communications. 

Motor Lorries—The supply of two motor lorries, 
| required for the transport of gravel, sand and refuse 
by the municipalities of Bardis and Akhmin, Egypt. The 
| bodies are to be of steel plate, and the lorries should be 
| of the tipping type with a capacity of from 2 to 24 

metric tons. The speed of the vehicles should be at 
| least 30 km. (18-6 miles) per hour. Sections des Munici- 
| palités et Commissions Locales, Ministére de |’Intérieur, 
<asr el Doubara, Cairo ; October 6. (Ref. No. G.11,837.) 

Copper Conductors.—The supply of hard-drawn, high- 

conductivity, bare solid copper conductors in varying 


| 


gauges from 16 S8.W.G. to 0000 8.W.G. Indian Stores 
Department, New Delhi; October 25. (Ref. No. 
G.X. 11840.) 


Generating Sets.—The supply of one 66-kw. oil engine 
driven generating set complete with switchboard, and 
either two complete new 66-kw. sets similar to the above 
without switchboards, or the replacement of two Vickers- 
Petters engines operating at 275 r.p.m. with suitable 
engines for fitting to the existing generators. Indian 
Stores Department, Simla, October 10. (Ref. No. 
A.X. 11492.) 

Destructor —The erection of a destructor at Moore 
Park, Sydney, New South Wales. Specifications may 
be obtained from the City Engineer, Town Hall, Sydney. 
Tenders will be received by the Town Clerk, Town Hall, 
Sydney, up till October 10. 


PERSONAL. 


Messrs. Tae Unirep Macutne Toot Company, 





controlled by the driver without leaving his seat. 
There is only one pedal, which operates both the clutch | 
and the brake. When the pedal is depressed, it | 
first puts out the clutch and then applies the brake, 
the loader being fed up to the pile and then held up| 
to its work in this way. By tilting the foot, a ratchet | 
segment is engaged, which holds the brake on. 

At the upper end of the inclined conveyor, an | 
auxiliary conveyor, driven from the head pulley of the 
main conveyor through chains and bevel gears, is fitted, 
and this can be swung round through 90 deg. in each 
direction, as indicated in Fig. 2. The radius from 
the pivot to the head of the auxiliary conveyor is 
4 ft. 6 in. It is turned by hand from the driver's 
position, by means clearly shown in Figs. 1 and 2, 
and, in conjunction with the easy mancuvring of the 
whole machine, gives complete control of the discharge 
of the material. 

In conclusion, it may be mentioned that the design | 
and construction of the machine are suitable in all| 
respects for heavy and continuous work. Anti- 
friction bearings are used throughout and careful 
attention has been given to the matter of lubrication, 
which is by splash or by grease gun. The main dimen- 
sions of the machine, the weight of which is about 
9 tons, are given in Figs. | and 2. 





Wiean Ratiway Centenary.—A railway centenary 
of historic importance occurred on September 3, which 
was the 100th anniversary of the opening, in 1832, of the 
Wigan Branch Railway, from Parkside, a junction on 
the former Liverpool and Manchester Railway, to Wigan. 
This seven miles’ line, originally intended only as a branch 
to connect Wigan with Liverpool and Manchester, after- 
wards became the first link in the ‘‘ West Coast Route " of 
the present London Midland and Scottish Railway Com- 
pany's direct chain of communication from London to 
Seotland. The line was successively merged into the 
North Union Railway (1834), the Grand Junction Rail- 
way (1845), the London and North Western Railway 
(1846), and finally the London Midland and Scottish 
Railway. It now forms a short but important portion 
of the 729-mile stretch of track from Euston to Wick. 

Tue Rarmways or AvustTratia.—It is stated in a 
report issued as the result of a conference of Australian 
railway and transport authorities, held some time ago 
in Sydney, New South Wales, that during the 17 years 
ending June 30, 1931, the combined operations of the 
Australian railways resulted in ¢@ total deficit of 
68,467,138/. Of this sum, Queemdand was responsible 
for 22,575,5751., South Australia for 14,635,2941., 
New South Wales for 12,695,4721., the Commonwealth 
for 6,389,338/., Victoria for 6,126,976/., Tasmania for 
3,367,308/., and Western Australia for 2,677,195/. 
The report adds that the deficits have been brought 
about by the prevailing depression, by motor-transport 
competition, by over-capitalisation owing to failure to 
provide adequate depreciation, and by the construction 
of lines not justified economically. Contributing factors 
have been the competition of shipping companies and 
harbour boards, and the interference of numerous 


Limrrep, Holborn Hall, Gray's Inn-road, London, 
W.C.1, are the sole agents for Messrs. Hiltmann and 
Lorenz A.-G., Aue, Saxony, makers of the “ Hilo” 
automatic multi-operation presses described and _ illus- 
trated on page 266 ante. 

We are informed that Mr. ApAm Hunter, M.Inst.C.E., 
has resigned from the board of Messrs. Sir William Arrol 
and Company, Limited, Glasgow, on account of ill- 
health. Mr. Hunter, who, as is well known, has been 
chief engineer and a director of the company for many 
years, will continue his connection with the firm, acting 
as consulting engineer. 
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Modern Radio Communication. By J. H. REyYner. 
Fourth edition. London: Sir Isaac Pitman and 
Sons, Limited. [Price 5s. net.]} 

Wireless and Shipping. A Record of Progress. London : 
The Shipping World, Limited. [Price 2s. net.] 

The Exponential and Hyperbolic Functions and their 
Application. By A. H. Betz. London: Sir Isaac 
Pitman and Sons, Limited. [Price 3s. 6d. net.] 

Ohm's Law and Temperature Resistance Charts. By 
H. O. Cooper. Oxford University Press. London : 
Humphrey Milford. 

Disarmament and the Displaced Worker. By Caprain 








authorities controlling wages and working conditions. 
The chairman of the conference, Mr. A. E. Heath, 


stated that, having regard to the relative sparsity of 
the population, and the productivity of the country, 
he was impelled to the conclusion that Australia was 
over-supplied with transport. 


W. 8. Sanpers. London: League of Nations Union. 
[Price 4d. net.] 
Pennsylvania State College. 
Station. Bulletin No. 40. 
Dispersion of Oil Sprays. 


Engineering Experiment 
On the Formation and 
By K. J. De Junasz and 


CONTRACTS. 


Messrs. THe Care Assestos Company, LimIrep, 
Morley House, 26-30, Holborn-viaduct, London, E.C.1, 
have received a large order for their Caposite lagging 
material in connection with the new electric power station 
at Barking. Caposite is manufactured entirely from 
Amosite asbestos obtained from the company’s mines 
in the Transvaal. 

Messrs. THE PULSOMETER ENGINEERING COMPANY, 
Lrurrep, Nine Elms Iron Works, Reading, have secured 
orders from the Mid-Glamorgan Water Board and from 
Messrs. West Rand Consolidated Mines, Limited, for a 
number of their turbine, centrifugal and other ae. 
They have also received orders for the fire and bilge 
pumps for the new sloops H.M.SS. Falmouth, Weston- 
super-Mare, Milford, and Dundee. 

Messrs. THe British THomson-Hovuston Company, 
Lruarrep, Rugby, have recently received an order from 
Messrs. The Blackpool Tower Company, Limited, for a 
band-relay public-address equipment linking up the 
cafés, lounges, fair grounds, circus and dance halls in 
the Blackpool Tower, Winter Gardens, and Empire 
Ballroom. The a to be installed comprises 
40-watt power amplifiers, totalling 280 watts undistorted 
output, hodine 44 loud-speakers. 








NOTES FROM THE SOUTH-WEST. 


Carpir¥F, Wednesday. 

Great Western Railway and Cardiff Docks.—A special 
committee of the Cardiff City Council with plenary powers 
has been appointed to investigate allegations by a deputa- 
tion of the Trades and Labour Council “against the 
manner in which the Great Western Railway Company 
are operating the Cardiff Docks.” The deputation stated 
that trade appeared to be going from one port to another 
following the amalgamation of railways, and that trade 
that used to come naturally to Cardiff was now being 
distributed to other ports. The Roath Basin had been 
closed since last February and at the East Dock there 
were now only five coal-tipping appliances, compared 
with 18 in 1914. The trend appeared to be to make 
Cardiff more an import port than an ee port, while 
the export trade of Barry was gradually increasing as 
compared with Cardiff. Mr. J. H. Swallow, deputy 
chief docks manager to the Great Western Railway, in 
reply to these criticisms, said that the Great Western 
Railway did not influence the distribution of the traffic. 
All the company did was to load or discharge ships at the 
docks to which they were sent by the trades, who alone 
decided where the goods were to be shipped or landed. 
With regard to the idle appliances, Mr. Swallow said that 
there were ample facilities for dealing with the reduced 
traffic of the ports and that idle appliances would be gladly 
re-commissioned when such a step was warranted by a 
trade improvement. Official statistics of the traffic of 
the Welsh docks disprove the allegations of the deputa- 
tion, for it is shown that in the last eight months the 
traffic of Cardiff represented 26-1 per cent. of the total 
for the South Wales ports, compared with 26-2 per cent. 
in 1931, 24-3 per cent. in 1930, and 25-3 per cent. in 1929. 
Barry’s traffic, on the other hand, was only 23-2 per cent. 
of the total in the last eight months compared with 
23-5 per cent. last emery 23-4 per cent. two years ago, 
and 23-8 per cent. three years earlier, thus showing that 
while Barry’s percentage has declined by 0-3 per cent. 
compared with last year, Cardiff’s percentage has been 
reduced by only 0-1 per cent. fith regard to coal 
exports, Cardiff’s percentage of the South Wales total in 
the last eight months was 24-3 per cent., compared 
with 24-7 per cent. in 1931, 23-2 per cent. in 1930 and 
24-2 per cent. in 1929. Cardiff has thus actually in- 
creased its proportion of coal shipments. 
Docks Traffic_—In the first eight months of this year 
the seaborne traffic of the Cardiff, Penarth, Barry, New- 
port, Swansea and Port Talbot docks amounted to 
17,208,712 tons, compared with 18,422,165 tons in the 
corresponding period of last year, exports falling from 
15,768,556 tons to 14,940,233 tons, and imports from 
2,653,609 tons to 2,268,479 tons. Shipments of coal and 
coke were reduced from 14,314,939 tons to 13,348,318 tons, 
but of patent fuel increased from 479,311 tons to 513,363 
tons. Clearances of tin-plates were also increased from 
265,696 tons to 338,634 tons, but of oil fell from 
314,821 tons to 152,701 tons. Imports of iron ore were 
reduced from 398,705 tons to 283,318 tons, of iron and steel 
from 492,098 tons to 411,309 tons, and of oil from 474,088 
tons to 277,371 tons, but of general merchandise increased 
from 291,113 tons to 331,755 tons. 








British STANDARD SPECIFICATION FOR RaAILway- 
SiaNaLLiIne Apparatus.—A further specification in the 
series of British Standard specifications for railway- 
signalling apparatus has been published by the British 
Standards Institution. This publication, which is 
designated No. 456-1932, deals with track-circuit 
insulation. The dimensions of every component of the 
sets of insulations for bull-head and flat-bottom rails 
are specified, together with the permissible tolerances. 
The specification contains 12 plates of diagrams, in addi- 
tion to several general clauses. The specifications for 
rail-joint insulations, which have been worked to in the 
t by the various railways and contractors, have 
differed slightly in several respects, and the unification 
of all these specifications should therefore be of consider- 
able assistance, without in any way interfering with 
current practice, in all cases in which British Standard 
rails are used. Copies of the specification may be 
obtained from the Publications Department of the 
Institution, 28, Victoria-street, London, S.W.1, price 





Others. Pennsylvania State College. [Price 1 dol.] 





2s. 2d., post free. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Tuesday. 


Iron and Steel.—South Yorkshire shares in the im- 
proved undertone which is becoming more or less 
generally noticeable. Inquiries for certain kinds of semi- 
finished materials and for a considerable variety of 
finished products are somewhat more numerous, both 
on home and export account, and if forward business 
of any magnitude is still notably absent, there is appar- 
ently a growing disposition among potential buyers to 
study price movements more closely, presumably with 
the intention of placing orders before a general start 
of the upward movement in values, which is expected in 
many quarters. That it is easily possible to exaggerate 
the rate of improvement is illustrated by Sheffield’s 
position in relation to unemployment. According to 
the latest Ministry of Labour figures for Yorkshire, over 
35 per cent. of Sheffield’s total of insured persons are 
idle. Since those statistics were published, later figures 
have been issued locally, showing that the total of 
unemployed and part-employed workers exceeds 60,000, 
of whom over 20,000 are on short time. The encouraging 
aspect is that in these difficult times, regular work is 
being found for over 110,000 insured persons—a tribute 
to the soundness of internal organisation at local works 
when their many difficulties are considered. Sheffield 
is, in fact, turning out a bigger tonnage of steel and steel 
products than in normal times pre-war, despite the fact 
that a large area of plant, much of which represents 
extensions during the boom, is inactive. Steel output 
figures for July showed a decline, but this was largely 
due to seasonal influences. Aggregate local production 
of steel ingots and castings in that month, according to 
statistics just released, was 61,700 tons, a drop of over 
5,000 tons, as compared with last June, and of over 
9,000 tons, as compared with July last year. Machinery 
makers are devoting special attention to the design and 
production of safety-razor blade-making plant, which is 
in demand not only to meet the record expansion of 
business locally in this specialised industry, but to cater 
for developments abroad among foreign industrialists 
who are anxious to share in the benefits of this progres- 
sive trade. Orders for safety razor blades are being 
booked locally to cover supplies running actually into 
millions. One of the latest inquiries received in Sheffield 
is from Paris for machines for sharpening safety-razor 
blades. A London firm of distributors is also in the 
market for large supplies of steel strip suitable for 
making razor-blade blanks. Other inquiries received 
in Sheffield this week are from London for patent screw- 
drivers to meet an annual possible sale of half-a-million, 
and from Leicester for cheap tools of descriptions hitherto 
supplied by Germany. Stainless steel is wanted for the 
manufacture of kitchen and restaurant equipment, 
compressed-air machinery, pneumatic tools, and chemical 
plant. Stainless steel plates of record size are being 
produced in the last-mentioned connection. 

South Yorkshire Coal Trade.—Business in house coal 
shows a natural reaction following the rush of orders 
oreceding the customary rise in prices on September 1. 
Merchants are taking the opportunity to work off arrears. 
Energetic efforts are being made by local collieries which 
sell direct to the public to expedite winter stocking trade. 
A better tone prevails in industrial fuel. Inquiries are 
circulating more freely on inland account from the 
heavy industries, and there is sufficient business along 
export channels to maintain quotations at recent levels. 
On the other hand, the Lancashire textile dispute intro- 
duces a disturbing factor in relation both to immediate 
business and forward sales. No alteration is shown in 
furnace and foundry coke quotations, but here also an 
improved outlook obtains. Quotations :—Best branch 
hand picked, 27s. to 28s.; Derbyshire best housecoal, 
22s. to 23s. 6d.; Derbyshire best brights, 18s. to 20s. ; 
screened house, 17s. to 18s. 6d.; screened nuts, 16s. to 
17s. 6d.; Yorkshire hards, 17s. to 18s.; Derbyshire 
hards, 17s. to 18s.; rough slacks, 8s. 6d. to 9s. 6d.; 
nutty slacks, 7s. to 8s. 6d. 











THE Suppression OF Norse: Erratum.—In the 
paper on “The Suppression of Noise,’ read before 
Section G of the British Association at York recently, 
and reproduced in our last issue, the words “a three- 
fold increase ” in line 5, col. 1, page 315, should read 
“‘a twofold increase.” 





THE MARKING oF IMPoRTED WRovuGHT HoLLow WaRE 

~The Board of Trade informs us that the Standing 
Committee (General Merchandise) has reported on its 
inquiry as to whether imported wrought hollow-ware 
of iron or steel, whether plain, galvanised, tinned, 
japanned, painted, lacquered, or varnished (not includ- 
ing hollow-ware of tin-plate, enamelled hollow-ware, or 
kegs and drums), should be required to bear an indication 
of origin. The report will shortly be obtainable from 
H.M. Stationery Office, Adastral House, Kingsway, 
London, W.C.2. 

WorkinG Srresses In Street Pittars.—A _ well- 
printed booklet, entitled Working Stresses in Steel 
Pillars, the contents of which have been calculated and 
compiled by the technical department of Messrs. Red- 
path, Brown and Company, Limited, 2, St. Andrew- 
square, Edinburgh, has recently been issued. It com- 
prises tables of working stresses and formule to facilitate 
the calculation of loads on steel pillars supporting con- 
centric and eccentric loads in accordance with the recom- 
mendations of the British Standard Specification No. 
449-1932, which deals with the use of structural steel 
in building. The data given, it is stated, are also in 





accordance with the Code of Practice approved by the 
London County Council on February 16, 1932, in con- 


NOTES FROM THE NORTH. 


Guascow, Wednesday. 

Scottish Steel Trade.—The past week has not brought 
forth much fresh business in the heavy side of the 
Scottish steel trade, and production is limited at the 
present time. The demand from the shipbuilding indus- 
try is as poor as ever, and there are very few orders 
coming in from general consumers, but the outlook is 
rather more hopeful as inquiries overall show a decided 
increase. In the black steel sheet trade quite a healthy 
tone prevails, and makers have fairly well-filled order 
books. The overseas demand has been improving 
steadily, and inquiries at the moment represent a con- 
siderable tonnage, and producers are confident that’ a 
busy period is at hand. The heavier gauges are a much 
brighter spot than they have been recently, and the 
outlook seems better. Prices are unchanged but firmer, 
which is partly due to the hardening on the Continent. 
The following are the current market quotations : Boiler 
plates, 9/. per ton ; ship plates, 81. 15s. per ton ; sections, 
81. 7s. 6d. per ton; black steel sheets, 4 in., 71. 15s. per 
ton; and galvanised corrugated sheets (No. 24 gauge), 
11l. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—No change has taken place in 
the malleable-iron trade of the West of Scotland, but there 
are signs of a little improvement coming along in the 
near future. Should this materialise, it will be most 
welcome to an industry which has been decidedly quiet 
for a very long time. The re-rollers of steel bars have 
lately been in receipt of a little more work, and prospects 
are a trifle more hopeful. Prices are steady, and are as 
follows: “Crown” bars, 91. 15s. per ton for home 
delivery, and 9/1. 5s. per ton for export; and re-rolled 
steel bars, 6/. 10s. per ton for home delivery, and 61. 5s. 
per ton for export. 

Scottish Pig-Iron Trade.—Conditions in the pig-iron 
trade of Scotland show no sign of picking up, and the 
steady shipments to this port from India are all against 
the local make. Only a week ago over 2,000 tons arrived 
here from Calcutta. Production is still limited to the 
output from one furnace, and heavy stocks are on hand. 
The recent cut in the price of hematite has not brought 
out much fresh business, and the following are the 
current market quotations : Hematite, 67s. 6d. per ton, 
deiivered at the steel works ; foundry iron, No. 1, 72s. per 
ton ; and No. 3, 69s. 6d. per ton, both on trucks at makers’ 
yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, September 10, amounted to 232 tons. 
Of that total, 220 tons went overseas and only 12 tons 
coastwise. During the corresponding week of last year 
the shipments consisted of 315 tons overseas and 257 tons 
coastwise, making a total of 572 tons. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

The Cotton Strike-—With the Lancashire cotton strike 
now in its third week, the iron and steel and engineering 
trades of the North Western area are becoming increas- 
ingly affected. This applies not only to textile machinery 
manufacturers and engineering concerns, who secure the 
bulk of their work from the cotton centres, but to several 
other sections, indirectly, as a result of the general lack 
of confidence in industrial circles, which is making clients 
unwilling to go ahead with schemes under contemplation. 
The decision of Scottish foundry ironmakers to reduce 
quotations by 2s. per ton is not likely to result in any 
appreciable increase of busi in I hire markets, 
because for some time past Scottish sales have been 
adversely influenced by Indian competition, which even 
in the light of the “cut” still has a formidable price 
margin in its favour. Little business is moving and 
forward contract buying is on a very restricted scale. 
Constructional engineers, in common with other large 
users of steel, are urgently in need of new work, with little 
prospect of improvement in the near future. 


The Outlook in the Machine Tool Industry.—Machine 
tool manufacturers in the Lancashire and Cheshire 
industrial neighbourhood, who recently have made 
vigorous representations for increased credit facilities to 
enable them to secure orders from Russia, are gratified at 
the announcement last week-end that the Export Credit 
Guarantee Department has been empowered to extend 
its credit period from 12 to 18 months. Recently several 
local firms have been unable to accept work offered 
by Soviet officials for machine tools and plant of various 
kinds because of the 12 months’ credit restriction, and 
contracts have, in consequence, gone to Germany. It is 
known, however, that Russia has still several orders of 
considerable magnitude to place, and these are likely to 
come to British firms now that more suitable arrange- 
ments have been made. 

Recent Orders.—Messrs. Charles Booth and Son, 
Limited, of Lidget Green, Bradford, have secured an 
order, valued at 40,0001., from the London Midland and 
Scottish Railway, for the erection of station buildings, 
goods sheds and offices at Leigh-on-Sea ; station buildings 
at Chalkwell; and siding accommodation and _loco- 
motive department extensions at Shoeburyness. The 
Manchester Corporation has placed a contract with 
Messrs. Hamer Russell, Limited, of Sheffield, for 1,764 
back-to-back grate and combination ranges, and 3,028 
bedroom firegrates. Hope of increased orders from the 
Dominions for railway materials during the autumn are 
entertained in the Cumberland and North Lancashire iron 
and steel trade. Ashton-under-Lyne Corporation has 
laced a repeat order with Messrs. Crossley Motors, 
imited, of Gorton, Manchester, for double-decker omni- 








nection with Section 58 of the London Building Act, 1930. 





buses equipped with Crossley six-cylinder oil engines, 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Recent sales of Cleveland 
pig-iron have been on quite a large scale as compared 
with transactions that had become necessary, but buyers 
appear to have covered requirements for the present, 
and business is once more quiet. The hopeful tone that 
entered the market at the beginning of the month has 
not departed, however, and, in fact, the belief in gradual 
trade revival over the fall of the year is becoming more 
pronounced. Sales are still chiefly to home users, but 
merchants report that, despite obstacles to export 
business, firms on the Continent are taking a little more 
iron from this district. Stocks are not embarrassingly 
heavy, and ironmasters expect demand to be such as to 
necessitate withdrawals from the accumulations at the 
blast furnaces. Makers are still offering cheap lots of 
Cleveland pig to Scotland in competition with seflers of 
other iron, but for home trade adhere firmly to the 
following figures: No. 1 Cleveland, 61s.; No. 3 g.m.b., 
58s. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 forge, 57s. 

Hematite-—The blast has been turned on this week at 
two furnaces at Messrs. Gjers, Mills’ Ayresome Ironworks, 
which have been closed for twelve months. Though 
stocks are heavy, the additional make of hematite is not 
expected to weaken prices. Second-hands possess a fair 
amount of iron, but are unloading at lower prices than 
are named by producers. Ordinary East Coast brands 
are 60s., and No. 1 hematite is 60s. 6d. Home consump- 
tion promises to increase, and further small sales to 
Italy are not unlikely. 

Foreign Ore.—There is next to nothing doing in foreign 
ore. Consumers have good supplies and are not obliged 
to buy, while merchants are in no hurry to sell on the 
low and unprofitable terms obtainable. Best rubio is 
quoted 14s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke 
continues plentiful and slow of sale, local users having 
large supplies of theirown makes. Good average qualities 
are put at 14s. 6d. delivered here. 

Manufactured Iron and Steel.—In one or two branches 
of semi-finished and finished iron and steel, works are 
just a little better employed than of late, but orders for 
nearly all commodities are still greatly needed. Quota- 


tions keep steady. Common iron bars are 9. 15s. ; 
best bars, 10/. 5s.; double best bars, 10/1. 158.; treble 
best bars, 111. 5s.; packing (parallel), 8/.; packing 
(tapered), 10/.; steel billets (soft), 51. 7s. 6d.; steel 
billets (medium), 6/. 128. 6d.; steel billets (hard), 
7l. 2s. 6d.; iron and steel rivets, 111. 5s.; steel ship 


plates, 8/. 15s.; steel angles, 8/. 7s. 6d.; steel joists, 
81. 158.; heavy sections of steel rails, 87. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots ; fish plates, 
121. 108.; black sheets (No. 24 gauge), 7/. 158.; and 
galvanised corrugated sheets (No. 24 gauge), 91. 5s. 

Scrap.—aAll kinds of scrap are in only very moderate 
demand. Borings are 22s. 6d.; turnings, 28s.; light 
cast-iron, 32s. 6d.; heavy cast-iron, 36s.; machinery 
metal, 37s. 6d.; and heavy steel, 35s. 


Lectures ON TELEVISION.—A course of lectures on 
television, illustrated by experiments and demonstrations, 
will be given on Thursdays, from 8 p.m. to 9.30 p.m., 
commencing on October 6, in the Electrical Engineering 
Department of the Borough Polytechnic, Borough-road, 
London, S.E.1. The lecturer will be Mr. J. J. Denton, 
honorary secretary of the Television Society. The course 
will include a consideration of the principles involved 
and details of the most recent developments. The fee 
for students residing in the County of London is 20s., 
and forms of application may be obtained from the 
principal of the Polytechnic. 


Batsa Woop.—Our attention has been drawn to the 
numerous industries in which balsa wood is now used. 
It enters into the manufacture of aircraft, boats and 
trunks, and is also utilised for sound proofing, heat 
insulation, and other purposes. The main characteristic 
of the wood is its extreme lightness, this being due to the 
openness of the grain and the presence of empty cells ; 
the average weight per cubic foot is from 7 to 8 lb., which 
compares with a weight for cork, of from 11 1b. to 13 lb. 
The name is derived from the Spanish word balsa, mean- 
ing a raft, for when the Spanish conquerors first came to 
South America, they found the Indians using this very 
light wood for their rafts; incidentally, it is still used 
for the same purpose. Messrs. The Balsa Wood Company, 
Limited, Africa House, Kingsway, London, W.C.2, inform 
us that while several varieties of the timber are widely 
distributed in central and northern South America, the 
best variety comes from Ecuador and ssesses the 
botanical name, Ochranhama Lagopus. The growth of 
the balsa tree is extremely rapid, a tree 50 ft. in height 
and 3 ft. in diameter being obtained in from 4 to 5 years. 
Immediately after felling, the timber is full of sap, and is 
heavy compared with the dry wood. The bark is 
stripped off and the logs sawn up into planks, ranging 
from 6 ft. to 15 ft. in length, 6 in. to 15 in. in width, and 
1 in. to 4 in. in thickness ; it is exported in this condition. 
As previously indicated, the wood enters into the manu- 
facture of plywood for aircraft, boats, trunks, and also 
packing cases for all types of highly-polished and delicate 
objects, as the silky texture of the timber does not scratch 
smooth surfaces. It is also used in connection with the 
sound proofing of rooms and electric motors and in 
insulation work, particularly on vehicles conveying solid 
carbon di-oxide and other chilling materials. We under- 
stand that the thermal conductivity of 1-in. thick panels 
of balsa wood is of the order of 0-31 B.Th.U. per square 





foot per hour, 
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ENGINEERING TRAINING AND 
EDUCATION. 

Royal Technical College, Glasgow.—The Calendar 
of the Royal Technical College, Glasgow, for the 
1932-33 season, has just been issued. It contains 
detailed particulars of the day and evening courses 
provided in engineering, metallurgy, naval architecture, 
chemistry, and other subjects, leading to diplomas, 
associateships and degrees. Information regarding 
fees, bursaries and scholarships open to students, 
examination regulations, and students’ society activities 
are also given, and, in addition, lists of present and 
past professors and officers, and of appointments held 
by associates and other past students of the College. 
4 short section dealing with the constitution and 
history of the College appears at the commencement 
of the volume The forthcoming 1932-33 
which constitutes the 137th, will begin on September 
19 for the evening students, and on September 20 
for day students. Copies of the Calendar may be 
obtained on application to the secretary of the College, 
Glasgow, C.1. 


session, 


Wigan and Thstrict Mining and Technical ( ollege. 
Full-time courses of study are available at the Wigan 
and District Mining and Technical College in mining, 
mechanical and civil engineering, electrical engineering, 
chemistry, mathematics, general science, and arts. 
These are intended for students preparing for the 


London University B.Sc. degree in mining, engineering, | 


chemistry, mathematics and general science, and for 
the B.A. degree of that University ; they also lead to 
the diploma of the College. Part-time day and 
evening courses in the same subjects and also in such 
branches as cotton spinning and weaving and the 
building trades are also provided. Full particulars 
regarding the above courses and also concerning special 
evening courses for adults, day and evening classes 
in arts and crafts, and the junior technical and com- 
mercial incorporated in the College, are 
contained in the Calendar, copies of which may be 
obtained from the Principal of the College. The 
session will begin on September 26, next, and will 
end on June 30, 1933 


schools 


Protrectep Steet Roormve SHEETS An interesting 
material consisting of ateel sheet, covered with what 
claimed to be an abrasive-resisting and corrosion-proof 
coating, has recently been brought to our notice by the 
manufacturers, Messrs. Lysaght Protected Steel Com 
pany, Limited, Orb Iron Works, Newport (Mon.). The 
material is stated to be the result of seven years’ research 
work by Messrs. The Dunlop Rubber Company, Limited, 
and is called Lysaght Protected Steel It is made by 
applying vuleanised fibre to both surfaces of selected 
annealed and it is stated that perfect 
adherence secured. From a visual inspection of a 
piece of the sheet, this claim appea's to be substantiated 
Finally, the sheet is corrugated or manufactured into 
gutters, ventilators, or glazing bars; tiles are also made. 
\ distinct advantage is that the edges of the sheets are 
protected as well as the surfaces. As ordinarily supplied 
the sheet has a plain black colour; this has been found 
to be the most satisfactory, but to meet the needs of 
architects and others, the material is made in three other 
colours, namely, green, russet, and grey. In addition 
to the colours of the outer or weather side of the sheet, 
the inner surface may be green, grey, bright yellow, or 
aluminium. Corrugated roof sheetings are made in five 
gauges, from 18 to 26 gauge. The material has a pleasing, 
glossy appearance, and is stated to be unaffected by acids, 
alkalies, salt or fume-laden air, tropical heat or arctic 
conditions. If desired, it may be painted or lime- 
washed. The manufacturers of the material, who are 
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Fie. 3. Repvecrion Gear Drive Unit. 
illustrated brochure on this interesting | contains full particulars regarding the punching, cutting, 
In addition to general information it ! fastening and laying of sheets of the material, 
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STEAM TURBINE PROBLEMS. 


AMERICAN engineers have been more tolerant of 
high leaving losses in their steam turbines than has 
generally been considered good practice in this 
country. An interesting, if partial, explanation of 
this is to be found in the comprehensive discussion 
of present-day American practice given in the paper 
by Messrs. Alden and Balcke, which was reprinted 
It was 
there pointed out that a leaving loss of 5 per cent. 
to 6 per cent. at full load, under American winter 
conditions, may correspond to an average loss, 
taking the year round, of but 14 per cent. to 2 per 
cent. The high summer temperature offsets the 
winter’s cold, so that apparently the vacuum 
averaged over the year does not exceed some 
28} in. Here, climatic conditions are much less 
extreme, and though we seldom can get circulating 
water at 35 deg. F., which is customary in Chicago 
during the winter months, summer temperatures, 
at once high and sustained, are equally unusual. 
Even with our mild winters, however, stations like 
Brimsdown secure an average vacuum during that 
season of 29-1 in., the average for the twelve 
months ending on December 31, 1931, being 28-86 
in. The still higher annual average of 28-92 in: 
was, Mr. Donaldson informs us, recorded during the 
previous year. The average air temperature during 
the months October to March, both inclusive, is 
about 45 deg. in the London area, being lowest in 
February, when it averages about 5 deg. less. The 
average for the other half of the year is 59 deg. 

The warmest month is August, in which the tempe- 
rature averages nearly 44 deg. more. The mean 
winter temperature of New York, on the other 
hand, is given as but 22 deg. F., the summer mean 
being 72 deg., and the annual average 52 deg., 
which is only 1 deg. more than the London average. 
American engineers have, therefore, to deal with 

much more extreme conditions. 

At the same time there is, we think, reason for 


design of surface condensers, which was secured by 
the early work of Sir Charles Parsons, and has been 
promoted since by various practical and theoretical 
investigations. It was here, apparently, that the 
8} plan of dividing up the various resistances to heat 
flow was first introduced, and this has certainly led 
to clearer conceptions of the phenomena involved. 
As indicating the hazy ideas previously prevalent, 
it may be noted that Stanton, as the result of his 
own observations on actual condensers, came to the 
conclusion that the steam pressure was a highly 
important factor. As matters now stand, stations 
using cooling towers record vacua of about 28} in. 
with circulating water supplied at 75 deg. F. 

Messrs. Alden and Balcke state that single-pass 
condensers are most commonly used in the States. 
This is, perhaps, partly due to the large size of the 
units generally installed. With small outputs, 
several passes may be required to get the required 
combination of a good water speed and adequate 
cooling surface. Thus the small condenser described 
in a paper read before the Junior Institution of 
Engineers by Mr. J. M. Newton, in 1912, had six 
passes. It was coupled up to a Brush turbo- 
generator rated at 300 kw. A vacuum of 28-8 in. 
was obtained with a circulating water speed of only 
3-4 ft. per second and an inlet temperature of 
48 deg. F., rather over 8 lb. of steam being con- 
densed per square foot of cooling surface. 

In boiler practice, the lead must, we think, be 
accorded to the States. The two “ million pound ” 
boilers at New York can each, it is stated, generate, 
at need, 1,200,000 lb. per hour, and at good efficiency. 
Only two men are required per boiler per watch, so 
that the cost of steam making with this plant must 
be nearly the absolute minimum. These boilers can 
be run economically at all loads, from 300,000 Ib. 
per hour to 1,000,000 Ib. per hour, and the change 
from the smaller to the larger output can, it is stated, 
be made in less than 90 seconds. 

This raises the question of how quickly the 
turbines can be got under weigh. ‘Twenty-five 
years ago, when a 3,000-kw. machine, running at 
1,500 r.p.m., was considered a large unit, certain 
British station engineers declared themselves quite 
ready to put a set under load in one minute should 
the necessity arise. Their general practice, how- 
ever, was to run the turbine light for 15 minutes, 
getting it turning as soon as possible, so as to 
minimise temperature distortions. As sizes in- 
creased, greater care and more time were needed 
in starting up, and Messrs. Alden and Balcke give 
two hours as the time required for starting up a 
50,000-kw. unit from the cold. This figure is in 
good agreement with 14 hours to 2 hours required 
for starting up the 70,000-kw. cross-compound 
turbine at the Klingelberg station in Germany. 
The 30,000 kw., 3,000-r.p.m. reserve turbine at the 
Kraftwerke West was designed with a view to being 
started up from rest in 10 minutes, but generally 
30 minutes are required. Much, however, depends 
upon the make of turbine, and Mr. W. Chilton, of 
the Brush Electrical Engineering Company, states 
that all sizes of the Ljungstrém turbine, from 
7,000 kw. running at 3,000 r.p.m., to 50,000 kw. at 
1,500 r.p.m., can be started up from the cold and 
put on to load in 10 minutes, and that there have 
been several instances in which this operation has 
been effected in 3 minutes or 4 minutes. In a 
paper read at Berlin in 1930, and reprinted in 
ENGINEERING, vol. cxxx, pages 245 to 279, Mr. Eric 
Brown described a system by which any turbine 
can be put on to load instantly. To this end he 
provides for keeping it hot, when shut down, pre- 
ferably by electric heating, and he gave figures 
supporting his contention that there was distinctly 
less loss involved in this continuous heating than 
in warming up the turbine from the cold. With 
auxiliary air ejectors, a vacuum of 65 per cent. 
can be got in 15 seconds. The plan in question 
has now been adopted for the 5,000-kw. stand- 
by turbo-generator in the Coulouvreniéra station 
of the City of Geneva. This turbine can now, 
it is found, be started up from rest and fully 
loaded in 34 minutes, without a trace of vibration, 
and it has been decided accordingly to apply the 
same system to a fellow turbine, which now takes 
30 minutes to get under weigh. Mr. ‘Brown’s 
scheme also includes that of keeping the generators 
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warm by circulation of heated air. In this con- 
nection, it is interesting to note that it has been 
found, in Germany, that generators with long 
rotors and stators are apt to give trouble from 
differential expansion if put too quickly under 
load, the time required being much the same as 
that needed by the turbines to which they are 
eoupled. 

The trend in America towards very large units is 
attributed by Messrs. Alden and Balcke to a variety 
of causes, amongst which is the economising of 
the ground area occupied. The desire to economise 
in this regard has led to the development there of 
the so-called steeple type of cross-compound unit, 
in which the H.P. turbine and its generator are 
mounted on top of the corresponding L.P. units. 
These have been constructed in sizes as large as 
66,000 kw. These units seem to imdicate once 
again that American engineers attach less import- 
ance to accessibility than we do here. The original 
Curtis design, with its generator mounted above 
the turbine, and with solid discs and diaphragms, 
was conspicuously lacking in accessibility, and the 
same trait was exhibited in the original design of 
the Trenton Channel turbines in which the governor 
and its gear were mounted on the keep of one of 
the bearings. 

A main problem in all countries has been the 
trouble due to blade erosion. This is now definitely 
known to be due to the impact of droplets of water, 
and it is a somewhat curious paradox that in the 
absence of any cushioning effect the stress developed 
on striking the blade would be independent of the 
size of the drop. This follows because the deforma- 
tion of the drop is resisted by the viscosity, and the 
stresses developed are accordingly directly propor- 
tional to the rate of deformation. Similar deforma- 
tions are proportional to the size of the drop, and at 
a given speed of impact it takes longer to deform 
a large drop to a given shape than a small one. 
Hence the stresses produced are identical. In 
practice, the cushioning effect of the steam in 
which the drop is suspended is very important, 
and by Stokes’ law will be inversely propor- 
tional to the square of the drop diameter. Hence 
the destructive effect of very minute drops is 
negligible. In the matter of providing a remedy 
for erosion troubles, Messrs. Parsons are again 
responsible for important pioneering work, and in a 
paper read at the same conference as that of Messrs. 
Alden and Balcke, which we hope to reprint at a later 
date, Mr. F. W. Gardner summarised the work of 
that company. A main point brought out is that the 
resistance to erosion is a question of hardness, not 
toughness, and the plan has accordingly been intro- 
duced of protecting the inlet edge of the blade in the 
neighbourhood of the tip, by fixing there an erosion- 
resisting shield, which, moreover, can be replaced 
should it become desirable to do so. This device 
was illustrated on page 203, ante. The shields 
are quite small, and add little to the centrifugal 
stresses in the blading. Reliable data are still lack- 
ing as to the value, in this connection, of stage-by- 
stage drainage of the condensate from the turbine, 
but a recent note by Professor A. G. Christie and 
Mr. R. Colburn states that the advantages gained 
far have been sufficient to warrant a more 
extended use of the method. In the same note, 
attention is drawn to the fact that the wetness 
of the steam on discharge from the last row is 
commonly underestimated, since an appreciable 
fraction of its total energy is then kinetic. If the 
final absolute velocity of discharge is, for example, 
800 ft. per second, the actual heat content of the 
steam will be nearly 13 heat units less than if 
estimated in the usual way. 


BO 


PROGRESS IN THE ELECTRICITY 
SUPPLY INDUSTRY. 

Secrecy is no part of the policy of the Electricity 
Commissioners, and no one need, therefore, remain 
in any doubt as to the progress that is being made 
in that branch of engineering which operates under 
their supervision, for, in addition to a Report in 
which the work of the year is recorded and com- 
mented on, at least two volumes of statistics are pub- 
lished annually and thus enable both the technical 


to be studied on comparative lines. The more 
impressive of these publications is known as the 
Return of Engineering and Financial Statistics, and 
the latest edition was published by H.M. Stationery 
Office this week, at the price of 15s. It relates to the 
authorised electricity supply undertakings of Great 
Britain and, in the case of those in municipal 
ownership, covers the year ended March 31, 1931, 
for England, and May 15, 1931, for Scotland. The 
returns for the privately-owned undertakings are 
made up to December 31, 1930, in both countries. 
The information given is set out in two main 
sections, which deal with engineering and financial 
data respectively, municipal and company under- 
takings being tabulated separately, and those in 
England and Wales and in Scotland being also kept 
apart. In the first section, particulars of the 
system of supply, generating plant, maximum load, 
total connections, load factor, electricity generated 
and sold, and average fuel consumption are given, 
while in the second, figures relating to capital 
revenue, working expenses and surpluses are set 
out. Some of this information is, of course, dupli- 
cated elsewhere, but it is probably an advantage 
for those actually working in the industry to have 
it collected in a form which makes comparison easy. 
To them the data given for their own undertaking 
will be of the first importance, while the figures 
of such concerns as most nearly approximate to 
them in size will hardly be of less interest. 

To those, however, who, like ourselves, are 
mainly concerned with broad principles, the most 
valuable part of the publication is the General 
Review which precedes the tables, as this enables 
the main directions in which progress is being made 
to be ascertained. From this it appears that 666 
undertakings were brought under survey, of which 
379 were in public and 278 in private ownership. 
In addition, there were eight Joint Electricity 
Authorities, or Boards, and, finally, the Central 
Electricity Board. Out of this total, all but 22 
were actually giving a supply, making the number 
in operation 644, or 13 in excess of the figure for 
1929-30. For the purposes of comparison, this was, 
however, increased to 663 to allow, for example, for 
cases where two or more undertakings are in the 
same ownership. Of these undertakings, 223, or 
33-6 per cent., generated their own energy; 264, or 
39-8 per cent., obtained a supply in bulk; and the 
remainder utilised both methods. This is a con- 
tinuation of the tendency which has been notice- 
able for the past ten years, and is, of course, a 
change in which the operation of the grid has, as 
yet, played little part. 

The generating plant in use was installed in 483 
stations and had an aggregate capacity of 6,945,805 
kw., of which total 4,424,178 kw., or 63-7 per cent., 
was owned by local authorities. This figure is 
345,580 kw. higher than that given in the previous 
return, an increase which is mainly due to extensions. 
The largest station was that at Barking, which had 
a capacity of 237,500 kw., but 94 stations, or 
19-5 per cent. of the total, had an aggregate 
capacity of 5,310,927 kw., which represented 76-5 
per cent. of the whole. It therefore appears that 
the policy of concentration is making headway. 
Of this plant, 95-26 per cent. was driven by steam 
turbines and 96 per cent. generated on the alter- 
nating-current system. Both these figures show 
slight increases over the corresponding data for 
1929-30. The generation pressure in 194 out of 
the 284 alternating-current stations was 6,000 volts 
or upwards, the frequency in most cases being 50. 
In 40 stations the generating pressure was 10,000 
volts, or over. Actually, the standard frequency 
was generated at 267 stations, the plant involved 
representing 82-2 per cent. of the whole, but ten 
other frequencies, among which 40 cycles and 
25 cycles predominated, were still in use. 

As regards steam raising, the total rated evapo- 
rative capacity of the boilers installed was 
78,971,944 lb. per hour, and these operated at 
48 different working pressures, ranging from 100 lb. 
to 475 lb. per square inch. An analysis showed, 
moreover, that there were 2,431 units with 171 





and the financial developments that are taking place | outputs of 50,000 Ib. per hour and over. In fact, 


different rated capacities between 1,500 lb. and 
220,000 Ib. per hour in use, and that 46-5 per cent. 
of the total was represented by 516 boilers, with 








75 per cent. of the aggregate capacity was accounted 
for by boilers having an hourly evaporative capacity 
of 30,000 Ib. and upwards, as compared with 72 per 
cent. in 1929-30, and less than 30 per cent. in 
1920-21, while boilers having a working pressure 
of less than 200 lb. per square inch represented 
17 per cent. of the aggregate capacity compared 
with 56 per cent. in 1920-21. These figures clearly 
indicate that full advantage is being taken of 
technical developments. 

On the other hand, the position with regard to 
standardisation of distribution systems and voltages 
was not so satisfactory. Alternating-current alone 
was distributed in 253 cases, and direct-current 
alone in 121 cases, while in 288 instances both 
systems were in use. Further alternating supplies 
were given at 38 different pressures, and direct- 
current at 25 different pressures within the range of 
100 volts to 480 volts, the total number of pressures 
for both classes of supply taken collectively being 
45. There were nine declared voltages between 
100 volts and 200 volts, and twenty between 
200 volts and 400 volts. 

Though the figures have already been published, 
it may be mentioned that 10,947,500,000 kw.-hr. 
were generated during the year, compared with 
10,400,900,000 kw.-hr. in 1929-30, an increase of 
5-2 per cent. Of these, 9,073,800,000 kw.-hr. were 
sold, a figure which compared with 8,666,000,000 
kw.-hr. in the previous year, or an increase of 
4-7 percent. Of the total sold, 59-2 per cent. were 
for power, 30-2 per cent. for domestic purposes, 
8-8 per cent. for traction, and 1-8 per cent. for 
public lighting. As compared with the previous 
year, the increase under the second of these headings 
was 400,000,000 kw.-hr., or 17 per cent., while 
there was a decrease in consumption for power of 
37,000,000 kw.-hr. The total number of con- 
sumers was 4,014,895, compared with 3,471,607 in 
1929-30, an increase of over 15 per cent., while 
in the areas of 116 undertakings, the consumption 
exceeded 200 kw.-hr. per head of resident popula- 
tion. This represents 18-6 per cent. of the total, 
compared with the corresponding figure of 4-1 per 
cent. in 1920-21. Moreover, it is estimated that 
the consumption of electricity generated in public 
supply undertakings amounted to 203 kw.-hr. per 
head of population, a figure which does not take 
into account the output from traction, colliery and 
industrial stations. The total load connected was 
12,864,411 kw., which is equivalent to 288 watts 
per head of population. 

As regards finance, it appears that the capital 
expenditure at the end of the year under review 
amounted to 354,098,038/., of which 216,455,119/. 
was in respect of public authorities and 137,642,919/. 
in respect of companies. This was an increase of 
8-3 per cent. over the figure for the previous year, 
and amounted to 51l. per kilowatt installed. The 
average revenue per kilowatt-hour sold amounted 
to 1-38d., the figures for lighting and domestic 
purposes and for power being 2-67d. and 0-81d., 
respectively. This shows the importance of the 
domestic load as a stabilising factor in times of 
industrial depression and, in fact, 58 per cent. of 
the revenue was obtained from this source. While 
the average revenue per kilowatt-hour sold was the 
same in 1930-31 as in the previous year, the 
working expenses decreased slightly from 0-59d. 
to 0-58d., and the generating costs fell from 
0-27d. to 0-26d., notwithstanding a small increase 
in the average cost of coal. It is also worth noting 
that the amount paid in rates rose from 3,992,2491. 
to 4,181,096/., this item accounting for 11-31 per 
cent. of the total working expenses, a figure which 
was, however, slightly lower than the year before. 
Finally, more than 68 per cent. of the undertakings 
showed a surplus of revenue over working expenses of 
from 5 per cent. to 10 per cent. on the capital expen- 
diture, a result which must have compared favour- 
ably with that obtained in most other industries. 








British Non-Ferrovs Metats ResEARCH Asso- 
cIaTION.—Dr. Harold Moore, C.B.E., who has for many 
years been director of metallurgical research at the 
Research Department, Woolwich, has been appointed, 
as from October 1, 1932, director of the British Non- 
Ferrous Metals Research Association. He succeeds Dr. 
R. 8. Hutton, who, as stated in our columns some time 

0, has been elected to the new Goldsmiths Professorship 
of Metallurgy at Cambridge University. 
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NOTES. 


Jornt MEETING oF THE IRON AND STEEL INSTITUTE 
AND INSTITUTE OF METALS. 


From Monday to Thursday of this week the two 
main metallurgical institutions, for the first time in 
their history, held a joint meeting. The function 
arose out of the joint meeting in America which was 
to have been held this autumn, but which was 
postponed owing to the prevailing industrial depres- 
sion. Under the circumstances it was, no doubt, 
convenient, but was also fitting, that the meeting 
should be held in London, the headquarters of both 
institutes. As the two bodies work in different 
branches of the same field and do not in any way 
come into competition, there would appear to be 
many reasons why they should hold occasional joint 
meetings to bring their respective members into 
closer touch and to give them a better opportunity 
of learning something of the progress in a different 
sphere which may be applicable to their own. We 
say this entirely unselfishly, since from an editorial 
point of view this joint meeting, with its 31 papers 
presented for consideration, is somewhat of an 
embarrassment. The joint meeting was presided 
over by Sir Charles Wright, the President of the 
Iron and Steel Institute, and Sir Henry Fowler, 
the President of the Institute of Metals. The first 
item in the joint programme was more particularly 
contributed by the junior of the two Institutes, 
consisting of the annual autumn lecture of the 
Institute of Metals, delivered by Dr. H. J. Gough. 
We give a summary of this lecture on page 323 of 
this issue, and need not attempt to deal with it 
here further than to pay a tribute to Dr. Gough’s 
interesting and logical presentation of a difficult 
and complicated subject. The lecture was delivered 
in the hall of the Institution of Mechanical Engi- 
neers, and was presided over by Sir Henry Fowler, 
who proposed the vote of thanks. This was 
seconded by Professor Henry Louis, who, like Sir 
Alfred Ewing, but for different reasons, thought 
that it might be well if a halt were called in the 
application of new scientific discoveries to industry. 
The remainder of the proceedings, which we will 
deal with in subsequent issues, covered, in addition 
to the meetings for the presentation of papers, a 
conversazione at the Science Museum and visits 
to the National Physical Laboratory, the research 
laboratories and lamp works of the General Electric 
Company, the Acton refineries of the Mond Nickel 
Company, and the Ford works at Dagenham. We 
gave a detailed programme of the meeting in our 
issue of July 29. Some 400 members and ladies 
attended the meeting. 


Tue “ QuEEN oF BeRMuDA.” 


The present distressing state of the British 
shipbuilding industry cannot be better illustrated 
than by referring to a statement made by General 
Sir Herbert Lawrence, chairman of Messrs. Vickers- 
Armstrongs, Limited, at the luncheon following 
the launch of the new luxury liner, Queen of 
Bermuda, at Barrow, on Thursday, September 1. 
This vessel was, he said, the only big passenger ship 
now being built in this country, and though he 
expressed the view that the worst was over, and 
that we were on the up grade, that such a state of 
things should be possible in what is still the leading 
shipbuilding country in the world, is sufficient to 
give pause to the most optimistic. Moreover, the 
immediate outlook is clouded by the fact that 
other countries are building liners, such as the Rex 
and Conte di Savoia, whose design and probably 
whose performance offer a challenge, which will have 
to be met, if our position is not to show a further 
retrograde movement. On that point, however, 
we are more confident. Taking the Queen of 
Bermuda as an example, there is no doubt that 
whether they are to be judged by design, accommo- 
dation or equipment, British naval architects and 
engineers will prove themselves second to none. 
As she is definitely intended for holiday cruises, 
the layout of the machinery of the new ship has 
been rightly subordinated to the demands of the 
passenger accommodation, a step which, as in the 
case of her immediate predecessor, the Monarch of 
Bermuda, which has now been running for nearly 


lems on those responsible for the manufacture of 
the propelling machinery and other plant. That 
these will be as successfully overcome in the second 
as in the first case we have no doubt, and we shall 
look forward with interest to learning what, if any, 
modifications experience has caused to be made in 
earlier practice. At the same time, we hope it 
will be possible, at some early date, to publish 
some results of operation. Electrical propulsion, 
as a system, is not viewed with any great enthusiasm 
in shipping circles, and it would therefore be wise 
that those who advocate it should not lose an 
excellent opportunity of bringing to the public 
attention well-authenticated results as to what it 
will actually do. 


THE MICHEL HIGH-SPEED OIL 

ENGINE AND ITS PERFORMANCE. 

By 8S. J. Davies, Ph.D., M.Sc., M.I.Mech.E. 
(Continued from page 293.) 

Tue high-speed engines of Michel design that 
have so far been produced are: No. 1, a single-star 
engine, shown diagrammatically in Fig. 14, page 334, 
built for experimental purposes, and on which 








view were thus carried out on the earlier No. 3 
engine, although, as the test results will show, 
the standard of thermodynamic performance 
attained at the time this engine was built is easily 
surpassed in the most modern design, as exemplified 
in engine No. 1. The lorry engine, No. 2, was not 
tested by the author, but a short run demonstrated 
the general smoothness of running and the fact that 
after 20,000 miles of road work since August, 1930, 
the mechanical parts of the engine were still in 
excellent condition. This engine is a four-star 
unit, with a bore and stroke of 80 mm. It develops 
70 h.p. at 1,200 r.p.m., and, as may be observed in 
Fig. 15, has been used as an experimental engine on 
which, in addition to the testing of mechanical parts, 
other matters, such as circulating water, heat and 
fuel consumption on the road, have been investi- 
gated. 

Before describing the actual tests on engines 
Nos. 1 and 3, it is desirable to mention the differ- 
ences of mechanical construction between the 
experimental engine, No. 1, and the standard 
design. The two chief points of difference concern, 
respectively, the method of taking the drive from 
the three crankshafts to the driving shaft, and 






































TABLE I. 
- Cooling . Scaveng- . 
Speed, | C-M-E.P., | S.M.E.P., | B.MELP., Fuel Bt | Water | qeamust | ing Pres- | Ymoieney” 
Test No. | fm. | |b per | Ib. per | Ib. per | BLP. | per Hour B.THU. | “ture ee, | (Working 
— sq. in. sq. in. sq. in. . r B.H.P. y ». per oa 
: . . Lb. on Hour. Deg. F. sq. in. (abs) Cyl.). 
Al 1,960 25-2 13-5 11-7 4:22 1-264 9,180 304 24-02 1-324 
2 2,030 52-0 13-5 38-5 14-84 0-609 3,200 561 23-44 1-297 
3 2,005 79-3 13-5 65-8 24-89 0-495 2,830 685 23-90 1-328 
4 2,033 101-8 13-5 88-3 34-00 0-468 2,320 783 24-02 1-333 
5 2,004 120-0 13-5 106-5 40-39 0-496 2,362 927 24-02 1+357 
6 2,027 126-4 13°5 112-9 43-4 0-544 2,340 2 24-08 1-342 
7 1,985 0-96 13-5 —12-5 —4°75 -— 316 24-32 1-345 
B 1 1,714 0-80 12-7 —11-9 —3-96 -- _ 241 23-16 1-390 
2 1,720 27-2 12-7 14-5 4-65 1-042 6,840 349 22-82 1-432 
3 1,780 48-8 12-7 36-1 11-30 0-598 4,450 500 22-77 1-400 
4 1,769 54-4 12-7 41-7 14-08 0-541 3,480 470 22-74 | 1-425 
5 1,710 83-3 12-7 70-6 22-73 0-486 2,820 560 2-90 1-473 
6 1,717 103-2 12-7 90°5 29-33 0-485 2,360 695 22-19 1-403 
7 1,727 112-0 12-7 99-3 32-38 0-482 2,440 7 22-27 1-390 
8 1,747 116-8 12-7 104-1 34-38 0-531 2,730 872 22-42 1-390 
c 1 1,488 0-64 10-4 — 9-8 —2:76 — — 230 21-11 1-354 
2 1,490 36-1 10-4 25-7 7-21 0-685 5,670 358 20-99 1+375 
3 1,475 68-9 10-4 58-5 16-27 0-520 3,650 498 20-84 1-410 
4 1,487 104-2 10-4 93-8 26-31 0-499 2,780 720 20-95 1-394 
5 1,544 113-7 10-4 103-3 30-26 0-516 -- 816 20-99 1-326 
5a 1,511 111-3 10-4 100-9 28-86 0-484 2,360 762 21-38 1-427 
D 1 1,191 0-80 8-4 — 7:6 —1-73 = - 230 19-67 1-447 
2 1,216 30-4 8-4 22-0 5-08 0-690 6,600 316 19-64 1-383 
3 1,169 56-1 8-4 47-7 10-47 0-561 4,110 419 19-44 1-445 
4 1,199 73-3 8-4 64-9 14-72 0-519 3,880 493 19-64 1-410 
E 1 1,982 86-8 8-97 77-8 29-05 0-468 ~ 722 21-38 1-168 
2 1,750 84-9 8-44 76-5 25-2 0-468 2,845 654 20-68 1-207 
3 1,504 84-9 6-93 78-0 22-1 0-485 2,770 632 19-60 1-190 
4 1,338 84-9 7-38 77-5 19-46 0-485 3,330 617 19-83 1-215 
y 3 2,016 111-0 16-8 94-2 35-6 0-503 2,250 821 25-17 1-583 
2 1,730 113-0 15-18 97-9 31-87 0-502 1,550 780 23-55 1-524 
3 1,507 111-0 14-26 96-7 27-4 0-493 2,370 711 . 1-447 








the various problems relating to processes in the | the scavenging pump. One matter which, in the 
cylinders have been investigated; No. 2, a four-|development of the design, demanded careful 
star lorry engine shown in Fig. 15, and generally on | investigation was the scavenging process, both as 
the lines of the two-star engine of Figs. 1 to 3, pages | regards its hydraulic efficiency and also the best 


290 and 291 ante; and No. 3, a two-star engine as 
in the latter figures. In order of development, the 
lorry engine, No 2, preceded the two-star engine, 
No. 3, but the experimental engine, as now arranged, 
is superior to both and represents the stage of 
development attained up till the present time. It is 
necessary to emphasise this sequence of development 
here in order that the particular programme of tests 
about to be described may be appreciated. 

Broadly speaking, the object of this programme of 
tests was to afford the author opportunity of report- 
ing upon the present stage of technical development | 
of the Michel design. But since this design may be 
said to have two separate aspects, the mechanical 
and the thermodynamic, it is necessary, in view of | 
this sequence of development, to deal with these 
separately. It will be seen that, in order to obtain the 
range of variation in cylinder conditions in the 
experimental engine, No. 1, the normal mechanical 
design was departed from ; the tests on this engine, 
therefore, have for their object observation of the 
latest thermodynamic performance only, and whilst 
obviously this performance can be repeated in an 
engine of normal mechanical design, it was thought | 
desirable also to investigate the normal design in | 





a year, has imposed a number of interesting prob- 


its mechanical aspects. Tests with this object in | 





proportion of scavenging air to be supplied. The 
hydraulic efficiency is naturally closely dependent 
upon the phasing of the scavenging and exhaust 
pistons, the upper and lower pistons, respectively, 
of Fig. 3, page 291 ante, and by connecting the three 
cranks to the central driving shaft by gearing, as in 
Fig. 14, it was possible to vary the phasing until 
the best position could be found. In order to be 
able to vary independently the quantity of scaveng- 
ing air supplied to the engine, so as to investigate 
the best pressures to adopt at a particular speed, the 
scavenging air is supplied by a separate electrically- 
driven Roots blower. It is further possible in this 
engine, with little trouble and with little dis- 
turbance of the housings, to change the crankshafts 
and cylinder liners, so that a range of bores and 
strokes could be investigated. The gear drive, 
which incidentally reduces the crankshaft speed to 
that of the driving shaft in the ratio of 4-24: 1, 
had the drawback during the tests of being very 
noisy and rendering difficult an estimation of the 
combustion noise. The gearing itself is very 
massive, and after years of use has considerable 
back-lash, but as the tests on the other engine 
provided satisfactory evidence on the question of 
smoothness of running, the additional conveniences 
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of an engine specially equipped for investigation 
rendered this drawback of relatively minor import- 
ance. 

Tests on the Single-Staer Engine.—The bore of 
this engine is 67 mm. (2-64 in.) and the piston 
stroke is 116-3 mm. (4-58 in.), giving q combined 
swept volume of 1,226 cub. cm. 
tion that the angular position of the engine is 
different from that of Figs. | to 3, the axis of the ex- 


haust cylinder here making an angle of 30 deg. with | 


the horizontal, the cylinder conditions are precisely as 
described earlier. The compression ratio, including 
the ineffective parts of the stroke with the ports 
uncovered, and taking into .ccount the out-of- 
phase early setting of the exhaust piston by 24 deg., 
is 15-07. The connecting rod : crank ratio is 4-14. 
A view of the engine and its testing plant is given 
in Fig. 16. 

The various series of tests carried out on this 
engine had for their objects (a) the determination of 


speeds and under loads varying from light load up 
to the limits of satisfactory exhaust—series A, B, 
C and D; (+) observation of the effects upon the 
performance of decreased and increased quantities of 
scavenging air—series E and F. In all the series 
the engine was regulated by hand. 


15. 


With the excep- | 


| the 


| engine. 
the general characteristics of the engine at various | 








The observations made during the tests included 
the speed, the brake load, the fuel consumption, 


the heat to the circulating water, the exhaust | 


temperature, the scavenging pressure and the air 
consumption. The auxiliaries of the engine con- 
sisted of the fuel and lubricating oil pumps. The 
tests were all made during the week ending June 25, 
1932, when the atmospheric conditions were normal, 
the barometer reading being 30-0 in., and the room 
temperature averaging 72 deg. F. 

The speed of the engine was observed by a 
revolution counter, timed over the period during 
which the fuel consumption was measured. The 
power was absorbed and the gross horse-power at 


engine shaft was measured by a Junkers 
hydraulic brake. Since, as stated earlier, the 
scavenging pump was separately driven, com- 


pensation for this is necessary in order to obtain 
the net horse-power which is the real output of the 
The brake was afterwards disconnected, 
its zero checked, and its brake arm measured to 
caloulate the brake constant. The weights used 
were checked and found correct. The fuel con- 


sumption was found by observing the interval of 
time taken by the engine to consume a weighed 
quantity of fuel, the weight of fuel being so chosen 
that the length of each individual test was reason- 





Fie. 16. 
able. The accuracy of the balances and weights 
used was afterwards verified. 

The circulating water was taken from a constant 
level tank supplied from the town mains; after 
passing through the engine, the water ran to waste. 
To observe the heat quantities taken up by the 
water in the engine, the temperatures at inlet and 
outlet were observed, and the water weighed over 
timed intervals. The mean values of the exhaust 
temperature were read as millivolts from a thermo- 
couple; a calibration curve for these couples was 
afterwards obtained, and the temperatures taken 
from the curve. 

The pressure of the scavenging air was measured 
by means of a U-tube mercury manometer. The 
back-pressure of the exhaust was also observed, 
but with a U-tube water manometer. The air 
passing to the blower was passed through a pipe in 
which a German Standard Nozzle* is fitted. The 
pressure drop across the nozzle was also observed 
by a U-tube manometer; the quantities of air 
were thus calculated, taking a value 0-95 for the 
nozzle coefficient. 

A sample of the fuel was taken and examined in 
the Engineering Laboratories at King’s College, 


* ENGINEERING, vol. cxxiv, page 5 (1927). 
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London. It proved to be a good quality petroleum 
gas oil of specific gravity 0-855 at 65 deg. F. The 
flash point as found in the Pensky-Marten tester 
was 156 deg. F. The gross calorific value found by 
means of the Sarco bomb calorimeter was 19,800 
B.Th.U., the net calorific value being estimated as 
17,900 B.Th.U. Tests with the Redwood visco- 
meter gave 42-2 seconds at 65 deg. F. 

The essential data observed and calculated from 
the tests on this engine are tabulated in Table I. 
Figs. 17 to 20 show curves plotted from this data, 
but, before considering these curves, it is desirable 
to give some explanation of certain of the figures 
given in the Table. For instance, the third, fourth 
and fifth columns give, respectively, C.M.E.P., 
which implies gross or “ coupling” mean effective 
pressure, S.M.E.P. or “‘ scavenging” mean effective 
pressure, and B.M.E.P., net or “ brake” mean 
effective pressure. C.M.E.P. is calculated from the 
actual readings of the brake and, since the scaveng- 
ing pump is separately driven, this does not include 
the work done in driving the pump. S.M.E.P. is 
intended to be equivalent to this work done; so 
that when this is subtracted from C.M.E.P., the 
resulting quantities give net or B.M.E.P. The 
Roots blower serving as scavenging pump was driven 
by an electric motor, but, in the absence of reliable 
data concerning the characteristics of the motor, 
or of other means for determining directly the 
energy given to the blower, C.M.E.P. was calculated 
by making certain assumptions. 

The compression of the air in the blower from 











was assumed to be adiabatic, with n= 1-4, an 
assumption which errs against the engine, n being 
certainly less than 1-4. Further, efficiency of the 
compression was taken as 80 per cent., again a safe 
figure, since the energy apparently lost in the blower 
appears as heat, which passes mainly to the air. 
Thus, with these assumptions, and i the 
measured weight of air, the horse-power taken to 
drive the blower was calculated. Since, at any 
one speed, the differences are small, only one figure 
at each speed is taken. This power was expressed 
as §.M.E.P., and is recorded under this heading in 
Table I. Thus B.M.E.P. (= C.M.E.P. — 8.M.E.P.) 
may be taken for this engine for the purposes of 
comparison. 

It will be noticed that, in each of the tests A 7, 
Bl, Cl, and D1, under no load conditions, the 
B.M.E.P. and, consequently, brake horse-power, 
have negative values. This follows, of course, 
from the fact that the S.M.E.P. values are subtracted 
from the low values, corresponding to windage 
of the brake, of C.M.E.P., giving negative B.M.E.P. 

Coming to the last two columns in Table I, namely, 
those giving scavenging pressures and volumetric 
efficiencies, it should be noted, first, that scavenging 
pressures are given in lb. per square inch absolute, 
and, secondly, that the volumetric efficiency here 
given is defined as “ actual weight of air per hour” 
divided by ‘“‘the weight of air at N.T.P. which, 
in one hour, would fill the total volume swept out 
by all three pistons.” In the tests, the scavenging 
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it will be noticed that in series A, B, C, and D 
the volumetric efficiency has throughout, very 
roughly, an average value 1-35. In series E and F, 
with smaller and greater quantities of air, the 
volumetric efficiencies are roughly 1:2 and 1-52, 
respectively. 

The fuel consumption, in lb. per brake horse- 
power hour, for the series A, B, C, and D, are 
plotted on a base of B.M.E.P. in Fig.17. The curves 
show that, in spite of the very low mechanical 
efficiency, to which reference will again be made, 
and of the small cylinder size, the B.M.E.P. at 
2,000 r.p.m. reached 112-9 with a satisfactory 
exhaust; further, that at this speed, a fuel con- 
sumption of 0-47 lb. per brake horse-power hour 
was realised. The highest output obtained was 
43-4 brake horse-power, which corresponds with an 
output per litre of cylinder swept volume of 35-4 
brake horse-power, a figure far greater than that 
reached so far on any oil engine. The curves 
further show that from 1,500 r.p.m. to 2,000 r.p.m., 
the performance is practically constant, with a 
tendency towards improvement with increase of 

It was, unfortunately, impossible with the 
hydraulic brake available to impose a greater 
torque at 1,200 r.p.m. than that corresponding to 
a B.M.E.P. of 65 lb, per square inch, so that the 
performance at a lower speed could not be com- 
pletely observed, but with light loads the engine 
ran satisfactorily down to 300 r.p.m. 

It was obvious upon inspection that this special 
experimental engine could be expected to have only 
a low mechanical efficiency, so that, in order to 
appraise justly the ‘“‘ combustion efficiency,” it is 
desirable to obtain some idea of the mechanical 
losses. The curves, in Fig. 18, of total fuel per 
hour, plotted on a base of B.M.E.P., were thus 
prepared. By producing these curves back to cut 
the M.E.P. axis, negative values of M.E.P. are 
obtained which give closely the mechanical losses, 
at any rate at low loads*. These values are probably 
too low for full load conditions, but are safe values 





totake. Of these values, a part represents S.M.E.P., 
the results being as follows :— 
2,000 1,750 1,500 1,200 
rp.m. rp.m. rp.m. = r.p.m. 
Negative losses, 
M.E.P. 39-3 36-5 32-0 29-0 
S.M.E.P., as cal- 
culated 13-5 12-7 10-4 8-4 
Differences ... 25°8 23-8 21-6 20-6 


These differences, ranging from 20-6 to 25-8 Ib. per 
square inch, represent the remaining mechanical 
losses of the engine. 

When these figures are compared with those of a 
normal four-stroke engine, with valve gear and 
idle strokes, which are of the order of 18 lb, to 
23 lb. per square inch, some idea of the order of the 
losses in this experimental unit is obtained. With 
these high losses, the highest brake mean effective 
pressure of 112-9 lb. corresponds to an indicated 
mean effective pressure of 112-9 +- 39-3 = 152-2 lb. 





* The author has for some years used this method of 
obtaining mechanical losses, and by various check tests 
has found it reliable. Corroboration is also given by 





pressures and the quantities of air supplied were 
adjusted by regulating the speed of the motor, and 





C. B. Dicksee, Proc. 1. A. Z., vol. xxvi, page 309. 
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per square inch at least, and obtained with a 
satisfactory exhaust. The author paid especial 
attention to the state of the exhaust, and the values 
of brake mean effective pressure at which the exhaust 
first became visible, shown in italics in the Table, 
were usually taken as the limit of satisfactory 
running and marked the end of a series at each 
speed. This is, perhaps, a stringent test, and at 
2,000 r.p.m. the loading was continued to such a 
point that, although the exhaust was visible, it 
could, in the author's opinion, still be regarded 
as satisfactory. This involved a difference in the 
single star engine of (112-9 — 106-5) = 6-4 Ib. 
per square inch, but the maximum output can well 
be calculated from the upper figure. With a clear 
exhaust the output is 33 brake horse-power per 
litre, against the maximum figure of 35-4 brake 
horse-power per litre. The lowest fuel consumption 
in pounds per indicated horse-power hour may be 
safely estimated as 0-32. 

Figs. 19 and 20 show, respectively, “ Heat to 
Cooling Water” and “ Exhaust Temperature,” 
plotted on a base of B.M.E.P. These require no 
special comment except that owing to the effect 
of a cooled pipe the readings of exhaust tempera- 
ture are low, and are given merely as a record. 
But, in order further to emphasise the chemical 
purity of the exhaust gases from oil engines in 
general, and also to afford a further check upon the 
efficiency of combustion in the present case, samples 
of the exhaust gases were taken over a series of 
loads, from light to a slight overload, at a speed of 
2,000 r.p.m. The samples were sent for analysis 
to the Municipal Laboratory, Kiel, and the results, 
expressed as percentages by volume of dry exhaust 
gas, were as follows :— 


Semple BME. 0, co, co 
l 12-5 19-4 1-0 Nil. 
2 18-5 16-6 2-6 Nil. 
3 50-5 14-6 4-4 Nil. 
4 80-9 ll-4 6-4 Nil. 
5 115-9 8-0 8-4 Nil. 


These results give satisfactory evidence concerning 
the efficiency of scavenging and the combustion pro- 
cess generally. In view, however, of the magnitude 
of the internal losses which depend upon the work 
done upon the scavenging air, the importance of a 
correct proportion of air becomes evident, and 
series E and F were carried out to observe the 
effects of decreasing and increasing this proportion. 

Examination of the data in Table I shows that, 
with the brake mean pressures imposed, the fuel 
consumption is lower in series E with less air— 
Ne averaging 1-2—and higher in series F, with 
more air—n, averaging 1-52—than in series A to 








D, in which ny» averages 1-35. The conclusion 
may be drawn that, while the indicated thermal 
efficiency is approximately the same with all three 
sets of values of volumetric efficiency, the differences 
of internal losses lead to the differences of brake 
or overall efficiencies. The author naturally asked 
why it was elected to carry out the major tests 
with the particular air charge chosen, and was 
informed that with ny», averaging 1-35 the best 
compromise between maximum output per litre 








and thermal efficiency was obtained. From the 
figures in Table I, however, it may be concluded 
that where fuel economy, irrespective of an 
extremely high output per litre, is demanded, lower 
volumetric efficiency may be employed. This 
carries with it, in an engine of normal design, the 
further advantage that the size of the scavenging 
pump may then be correspondingly reduced. 

In concluding the tests upon the single-star 
engine, opportunity was taken, since a Farnboro’ 
indicator was available, of examining the rate of 
variation of pressure in the combustion space. 
Although the accuracy of the diagrams was not as 
good as that usually realised with this instrument, 





|from that found by C. B. Dicksee in the A.E.C.- 





by taking a mean of several diagrams at each 
load, it was possible to obtain the results shown 
in Fig. 16. These results, even if only quali- 
tatively considered, are interesting : they show that, 
with this design of combustion chamber, the maxi- 
mum pressures vary directly with the load. This, 
it will be remembered, is a behaviour quite different 


Ricardo design, but similar to that obtained by the 
author on a Junkers engine, and given in the discus- 
sion on Dicksee’s paper.* The maximum pressures 
in the present design are very high at full load, 
but, since the performance of the lorry engine 
over 20,000 miles is considered by the makers to be 
satisfactory, the effect of these high combustion 
pressures upon the bearings would appear to be 
off-set by the distribution of the load between the 
three pistons and by the much lower piston speed, 
to which reference has already been made. But on 
this matter the author can obviously offer no direct 
evidence. 

The very rapid rise of pressure during combustion 
also appears to be a very undesirable feature. That 
the running of the engine is undoubtedly smooth— 
the running, as explained earlier, could only be 
properly observed on engine No. 3—follows possibly 
from the form of engine body construction, but a 
further factor in this smoothness may well be the 
out-of-phase motion of the scavenging and exhaust 








* Proc. I.4.E., vol. xxvi, page, 309. 
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pistons. It will be noticed, by comparing Figs. 21 
and 9 to 11, that the exhaust piston is already begin- 
ning to move outwards while this rapid rise of pres- 
sure is taking place, although the scavenging pistons 
have some distance to go. Moreover, the indicator 
valve is connected near the centre of the space, 
and the pressures there recorded are probably by 
no means general over the elongated combustion 
space. 

This out-of-phase motion also affects the distri- 
bution of work, as distinct from the distribution of 
forces, between the scavenging and exhaust pistons. 
If a Farnboro’ diagram be plotted on a base of 
enclosed volume, the resultant pv diagram is as 
shown in Fig. 22 (a). If the variation of pressure 
be plotted on bases, respectively, of exhaust piston 
stroke and scavenging piston stroke, the diagrams 
shown in Fig. 22 (b) and (c) are obtained. Com- 
parison of these three diagrams reveals the fact, 
at first astonishing, that the mean effective pressures 
of the scavenging pistons are actually almost 
negligible at this load, so that they and their crank- 
shafts are, in a sense, driven by the third or main 
shaft of the engine. 

(To be continued.) 








HORIZONTAL DUPLEX BORING 
AND FACING MACHINE. 


Tue machine illustrated in the figure on this page 
has been designed by Messrs. Kitchen and Wade, 
Limited, Halifax, for boring and facing the bushes and 
brasses in locomotive side and connecting rods, the two 
operations being completed with one setting of the rod. 
As will be clear from the figure, the machine has two 
headstocks fitted with special jaw chucks, the jaws 
being of unusual depth. The left-hand head is fixed in 
position on the bed, and worm gear is provided for 
rotating the chuck for setting up the work. The right- 
hand head can be moved along the bed to accommodate 
varying lengths of rod. Two heavy steadies are provided 
for gripping the rods after they have been set, each 
steady Sele adjustable. The two saddles are inde- 
pendent, each being provided with its own motor, 
together with speed and feed changing gear to vary 
the cutting speeds to suit different sizes of bore. 

The driving heads are bolted to the top slides, which 
are of great length to ensure perfect alignment when 
boring. Six changes of speed and three rates of feed are 
provided, together with a fine hand adjustment. The 
heads are fitted with adjustable automatic trip motions 
for the feed, and the spindles are started and stopped 
by levers engaging friction clutches. The saddles have 
independent transverse on the bed, and can be set to 
any centres. A scale and pointer are provided to assist 
in setting the saddles. Owing to the high cutting 
speeds, lubricant is supplied to the spindles by a motor- 
driven pump. As shown in the figure, a long tray is 
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fitted under the bed for catching the cutting compound 
and returning it tothe sump. The work is carried out by 
means of expanding tools and self-acting facing heads. 
The maximum distance between the head centres is 
12 ft. 6 in., the maximum distance between the boring 
centres is 11 ft., and the centre height is 1 ft. lin. The 
machine occupies a floor space of 18 ft. by 7 ft., and 
weighs approximately 5 tons. 








LABOUR NOTES. 


SPEAKING on the disarmament resolution at last 
week’s Trades Union Congress, Mr. W. Sherwood, of 
the General and Municipal Workers, said that it con- 
tained no reference to the people who would be thrown 
out of work by a reduction of armaments. The Federa- 
tion of Engineering and Shipbuilding Trades, of which 
he was president, agreed that all should be done to 
abolish the instruments of war, but they regarded it 
as essential that provision should be made for the 
men and women who were displaced. A capital ship 
cost 7,000,0001., of which 5,600,000/. would be spent 
in wages, and the construction of such a ship meant 
direct employment for 25,550 persons for three years. 
Mr. Hayday, who had moved the resolution, replying 
to the debate, said that the Trade Union Movement, 
nationally and internationally, had long pressed for 
alternative work, but plans for big international works 
were blocked by armaments expenditure. 





A resolution, submitted by Mr. Tosode, of the Sign 
and Ticket Writers, warned the workers that “ the 
events of the past few months in China are the begin- 
ning of another world war involving the workers of 
Britain, the Colonies, and the Soviet Union,” and 
called for stoppage of the production and transport of 
munitions and withdrawal of the British naval and 
military forces from China. Mr. Will Thorne, M.P., 
speaking as an individual, opposed the resolution— 
which really meant, he declared, a general strike. The 
first people to be called on were the miners, because it 
meant the stoppage of the supply of coal. Then it 
would involve the iron and steel workers, textiles, gas, 
chemicals, transport—indeed, practically all workers 
would be affected except, perhaps, the union of the 
mover of the resolution. 





Mr. Ernest Bevin, of the Transport and General 
Workers’ Union, said that it was really time that 
Congress made up its mind about that particular type 
of resolution. If they stopped shipping arms to China 
and Japan they must also stop shipping them to 
Russia, as they were doing. People spoke of munitions 
as though they were all guns, but the character of 
munitions had entirely changed. Every single aero- 
plane flown by Imperial Airways could be turned, by 
the addition of a few gadgets, into a bombing aeroplane 
within a few hours. If the resolution were carried he 
should have to call on his men to stop the importation 
of pea-nuts, because they were used to make soap, and 
soap made glycerine, which was the base of all explo- 
sives. Resolutions of that kind, carried flippantly, 
did more harm than good abroad. The previous 
question was, after further discussion, moved and 
carried. 





On Friday there was an interesting discussion on the 
question of trade unionism and the control of industry. 
Mr. J. V. Wills, of the Public Employees, who seconded 
a resolution to refer back the General Council’s report 
on the subject, said that, according to the report, 
members of the central board of an industry might be 
chosen from the business world or the trade union 
movement and so on, but not as representatives of 
unions. Why, he asked, should trade union represen- 
tatives be appointed to the board if not to represent 
trade union interests? Replying for the General 
Council, Mr. C. T. Cramp, of the National Union of 
Railwaymen, said that there would be a danger if the 
workers were represented on a board of directors without 
having a majority on it. “ Unless,” he pointed out, 
“ you are going to be disloyal to your colleagues, you 
will have to back everything they do, even if it is 
against the interests of the workers.” Therefore, they 
preferred to use the old union machinery to safeguard 
the workers’ interests. Workers’ control, Mr. Cramp 
said, had been tried in Russia and condemned by Lenin 
as a failure. It was eventually agreed to take the 
report back conditionally on the reference back being 
regarded as a means of giving the unions adequate 
— = consider it, and not as an attack on the General 

uncil. 





Mr. P. H. Collick, of the Associated Society of 
Locomotive Engineers and Firemen, moved the refer- 
ence back of the paragraphs in the General Council’s 
report dealing with the discussions with the Federa- 
tion of British Industries and the Ottawa Conference. 





There was hardly a soul in the Congress, Mr. Collick 
said, who could tellif a single advantage was gained from 
association with the Federation. The only thing that had 
happened this year was a joint declaration signed by 
the Federation and the General Council, as a result of 
which they were asked to send delegates to Ottawa. 
It was said that just as a trade union negotiated with 
employers, so should the T.U.C. have contact with the 
F.B.I. But the position was entirely different. Trade 
unions were forced to negotiate ; the T.U.C. was not. 
Every reactionary proposal that was put forward in 
this country had the blessing of the F.B.I., yet this 
was a body with which the T.U.C. was in constant 
contact, issuing joint declarations. Mr. Citrine, 
replying, said that time after time they were told 
that the F.B.I. cracked the whip, and the Government 
obeyed. Surely, therefore, they were justified in 
keeping contact with the F.B.I. The reference back 
was defeated on a card vote by 1,649,000 votes to 
842,000. 





A resolution on the subject of the 40-hour week 
was moved by Miss Margaret Bondfield on behalf 
of the General and Municipal Workers. It declared 
that rationalisation was being effected at the expense 
of the workers, and claimed that an accelerated output 
was being obtained by less labour, with a consequent 
reduction in the wages bill and an increase in unemploy- 
ment. “This Congress, therefore,’ it proceeded, 
“instructs the General Council to formulate a general 
policy for the reduction of the hours of labour. Con- 
gress, however, declares its opposition to a movement 
which would lower the standard of living of the wage- 
earners, but will support any approach towards the 
establishment of a 40-hour week in which provision is 
made to compensate the workmen for loss of earnings 
consequent upon the reduction of hours.” 





Mr. Bevin said that his organisation was in favour 
of a definite regulation of working hours, but was it 
not necessary, he asked, also to undertake propaganda 
among our own trade unions to enforce the eight-hour 
day? He estimated that in the transport services of 
this country, a strict enforcement of an eight hours’ 
day would involve the absorption immediately of 
thousands of men. The problem they were up against 
was overtime. In some cases overtime was becoming 
more valuable than wages. In the railway service, at 
the present time, they excluded Sunday from the 
working week, and Sunday, therefore, became over- 
time. He reckoned that a strict 48 hours’ week on 
the railways would save 20,000 men from displace- 
ment. On the ’buses they now had, in some cases, a 
54 hours’ week. That had been his trouble. It had 
been difficult to get a trade union consciousness to 
support a firm that was working a 48 hours’ week. 

ere were men on the roads in this country to-day— 
on whom thousands of pounds had been spent in 
trying to organise them—driving lorries for eighty, 
ninety or a hundred hours a week. He did not blame 
the Tory Government, he did not blame the Labour 
Government, for not ratifying the Washington Con- 
vention. The people who made it impossible of 
ratification were some sections of their own Trade 
Union Movement. To get a workable convention it 
would be necessary to have special separate agree- 
ments for transport, for services for supply, and for 
productive industries. In passing this resolution, Mr. 
Bevin added, they were going to give the General 
Council a hard task, “not merely to face up to the 
employers, but to face up to the prejudice of many of 
our own people.” 





Mr. Caddick, of the Amalgamated Engineering 
Union, said that he did not believe a shorter working 
week could be adopted by this country alone. The 
margin between securing and losing a contract was so 
small that if we were to have a shorter working week 
in this country alone, with its high costs of production, 
we should lose more contracts and have more unemploy- 
ment, not less. The resolution was carried. 





In the course of an address to the Trades Union 
Congress at Newcastle, Mr. H. B. Butler, Director of 
the International Labour Office at Geneva, said that 
insurance against invalidity, old age and death, and 
insurance against unemployment, were the main 
questions on the agenda for next year. The crisis 
had shown the need for social insurance to be greater 
than ever, and it was impossible to imagine what 
would have happened in this country if no unemploy- 
ment insurance scheme had been in existence. The 
subject of the working week was full of difficulties, but 
he doubted whether it was possible to reduce working 
hours in any trade engaged in international competition 
except by international agreement. The I.L.0. would 
only succeed in its task if it had the steady and under- 


standing support of the trade union movement of the | presid 


most highly industrialised country in Europe, must 
take a pre-eminent place. 





The Times correspondent at Rome states that the 
Ministry of Corporations has requested the various 
confederations of employers and workers to examine 
with the utmost attention the proposal made by the 
Italian representatives at Geneva for a reduction of 
hours of work in industry. In particular, the con- 
federations are to consider the practical effect which 
shorter hours of work would have in the various 
industries, as well as what measures should be taken 
to ensure the fullest efficiency in the methods of produc- 
tion. They are also to consider whether the measures 
eventually to be adopted should be applied to all 
branches of industry, and what exceptions should in 
their view be made to the general rule. The Minister 
of Corporations is also making a full inquiry on the 
whole subject of the reduction of the labour week, and 
is preparing a detailed report to be submitted to the 
governing body of the International Labour Organisa- 
tion at its forthcoming meeting. 





The executive council of the Amalgamated En- 
gineering Union intimate that the term of office for 
which Mr. A. W. Smethurst, the general secretary, 
was elected, expires on June 30, next year. Branches 
are, therefore, invited to make nominations for the 
position in time to reach the head office of the Union 
in London before October 26 this year. Mr. Smethurst 
is eligible and offers himself for re-election. Branches 
are also invited to nominate candidates for the position 
of president, which is declared to be vacant. Nomina- 
tions for this office must reach the head office in 
London not later than October 24. 





An editorial note in the September issue of the 
Amalgamated Engineering Union’s Monthly Journal 
discusses proposals to amend the Workman’s Com- 
pensation Act. ‘“ We regret to learn” the writer 
says, “ that the National Confederation of Employers’ 
Organisations are suggesting that steps should be taken 
for the purpose of amending the Workmen’s Com- 
pensation Act of 1925, by restoring the rate of com- 
pensation scheduled in the Act of 1906. We understand 
that they propose, for instance, in the case of men 
who have been earning more than 60s. per week and 
have become totally incapacitated for work, to reduce 
the present compensation of 30s. per week to 20s. 
per week. In our view, it would be deplorable, if they 
were to meet with any success on the lines indicated, 
for surely no one can possibly have a greater claim— 
not only on sympathetic grounds, but as a matter of 
right—than he who has been prevented from following 
his employment due to injury. Is he not entitled to 
the fullest measure of support during such incapacity ? ”’ 





“It will be remembered,” the Journal’s contributor 
goes on to say, “that the National Confederation of 
Employers’ Organisations were amongst the foremost 
in attacking Unemployment Benefit, and, unfortunate- 
ly, it is well-known, the extent to which they succeeded 
in their efforts in that connection. Is there not a 
lesson to be learned from this? It cannot be denied 
that it was due to the efforts of the Trade Union 
Movement that compensation for injury and payment 
of Unemployment Benefit were instituted. It took 
many years of labour and a good deal of trade union 
money to get these Acts placed upon the Statute 
Book. At that time membership in the various unions 
was steadily increasing. For a long time now, trade 
union membership has been declining. Is it not obvious 
that employers, noticing the lack of interest shown in 
our work as compared with former days, are taking 
full advantage to lower not only wages but conditions 
such as those to which we have referred. The attention 
of the non-unionist should be directed to these facts, 
and he ought to be told that the responsibility for the 
lowering of the standard of life of the workers of this 
country is largely. due to his attitude and failure to 
take the necessary steps to safeguard conditions for 
which others have fought at no mean cost to them- 
selves.” 





At the time of writing, negotiations are in progress 
between representatives of the employers and employees 
in both the manufacturing and spinning sections of the 
cotton industry. To facilitate the holding of a joint 
conference to consider the proposed reduction in their 
section, the Wages Committee of the Master Spinners’ 
Federation decided to postpone the cut for a month. 
The joint conference began on Tuesday. The two sides 
in dispute in the manufacturing section also resumed 
negotiations on Tuesday. This meeting took place on 
the invitation of the Minister of Labour, and it was 
ided over by Mr. F. W. Leggett, one of the Depart- 








world, among which the T.U.C., as representing the 


ment’s principal officials. 
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MODERN WORKS; PLANT : AND 
EQUIPMENT FOR THE HOT- 
WORKING OF NICKEL AND NICKEL 
ALLOYS.* 


By W. R. Barcxay, O.B.E., G. A. '". Russert, Wa.Ex., 
and H. WILLIAMSON. 


MeTrALLURGICAL problems in the production of 
metals and alloys in what may be termed semi-manu- 
factured forms, ¢.g., sheets, strips, tapes, rods, wires, 
tubes, &c., are so intimately bound up with engineering 
considerations of plant and equipment that it appeared 
to the authors that a somewhat detailed description of 
a modern installationt for the production of metals 
and alloys necessitating high-temperature work (and, 
therefore, somewhat special conditions) would be of 
interest to the Institute, especially since such an 
account will serve to show the close interdependence 
of the metallurgical, engineering and operating factors. 

Tt is necessary to point out in the first place that in 
contemplating the mill and equipment below described, 
certain difficult fundamental conditions had to be 
borne in mind. The general object was to provide 
facilities for the production of pure nickel and alloys 
of varying nickel content, but obviously such a field 
necessarily covers metals and alloys having widely 
different properties, ranging from materials such as the 
binary nickel-chromium alloys possessing a strength 
at high temperatures almost equivalent to the com- 
moner non-ferrous metals at normal temperatures, to 
materials such as the lower grades of nickel-silver 
which are reasonably comparable to the brasses and 
bronzes. A further factor of importance was that the 
new plant must tie-in so far as possible with existing 
plant and ensure at least a modicum of continuity in 
tradition and progress of operations. Prior to the 
inauguration of the new scheme in the works described, 
hot-rolling of nickel and its alloys had been for the 
main part carried out on a two-high reversing mill of 
conventional design, and it was necessary to use this 
mill for every class of finished product whether sheets 
or strips, and whatever the width or gauge. 

In addition to the problem of designing plant 
capable of dealing with materials of so wide a range of 
properties, the added difficulty existed that nickel and 
its alloys, and indeed the whole class of high-tempera- 
ture materials, were relatively in their infancy, and the 
field of their use was rapidly broadening, that new 
alloys were continually entering the field and demand- 
ing either to be included in the present scheme or to be 
considered as more or less formidable competitors. 
Obviously, the foregoing position could only be met 
by designing equipment which not only covered ail 
existing requirements but possessed the maximum 
degree of flexibility for future demands. A careful 
study was made of rolling-mill practice in Great Britain, 
on the Continent and in America, and particular atten- 
tien was given to mills carrying on production which 
bore any resemblance to the foregoing requirements. 
A number of rolling-mill plants exist in all these 
countries which, inter alia, deal with nickel and its 
alloys, and the conditions in these mills were studied, 
and the experience gained used in working out the 
final plans. 

For clearness it will be advisable to describe briefly 
current practice in other countries. Broadly, it may 
be said that there obtain two classes of opinion in 
regard to the production of sheet and strip work in 
these high-temperature alloys. One is represented 
mainly by practice adopted in Central Europe, the 
other by the methods in vogue in America. The 
essential difference between these is fundamentally 
in the form of ingot used, but it is an important 
difference, since it involves both metallurgical and 
engineering considerations. In the former case, 
ingots are usually cast in rectangular slab moulds 
in dimensions differing from works to works, but having 
approximately the following as an average :— 


Inches. 
Length of slab 30 to 45 
Width of slab 8 to 12 
Thickness of slab 3to 5 


These slabs, after the usual machining and surface 
treatment, are hot-rolled direct from the ingot, on 
two-high or three-high rolling mills of conventional 
design. Roughly, this may be considered as following 
general non-ferrous methods. In the latter case, the 
procedure adopted is much more in line with steelworks 
practice. Ingots used are larger and heavier and follow 
the usual form adopted in steel-ingot casting, i.c., 
square in cross-section with a slight longitudinal taper. 
The approximate measurements range from ingots 
of 5 sq. in. to 14 sq. in., varying in length from 40 in. 
or 45 in, to 60 in. The smaller range of ingots weigh 

* Paper read at the joint session of the Iron and 
Steel Institute and Institute of Metals, held on Tuesday, 

ember 13, 1932. Abridged. 

? Works of Henry Wiggin and Company Limited, 
Birmingham. 





from 500 Ib. to 600 Ib., the larger may weigh from 1 ton 
to 2 tons. The ingots are not usually rolled direct, 
but after machining, pass through a forging or cogging 
process and are reduced to slabs or sheet bar before 
rolling into sheet or strip. 

It was finally decided, after considering all factors 
of the case, that it would be advisable to adopt in 
general outline the second of these alternative methods. 
This decision was arrived at in view of the probability, 
or at least the possibility, that demands would increase 
for the high-temperature alloys of the type of the nickel- 
chromium series, and it was further considered that on 
metallurgical grounds alone the argument was definitely 
in favour of what may be called the “sheet bar” 
scheme, rather than the “cast slab” scheme. Had it 
been contemplated to deal only with materials like 
pure nickel itself or the lower nickel-containing binary 
alloys with copper, undoubtedly the adoption of the 
cast slab scheme of operating would have involved a 
somewhat lower capital expenditure. A factor, 
however, which weighed very considerably in the final 
decision, was the constant necessity for machining 
whichever type of ingot is produced. This is an 
unsatisfactory factor in the production of sheet metal 
from cast slabs, since slabs must be thoroughly mach- 
ined over a fairly considerable area and scrap losses are, 
therefore, appreciably higher in percentage than when 
large square ingots are made and the area of surface 
machined is less in relation to the net weight of the 
ingot. As hinted earlier, however, close attention was 
given to the purely metallurgical problems involved, 
and it was mainly on this ground that the decisions 
were ultimately reached. 

Much has been written and more said on the methods 
of the production of sound ingots, particularly in the 
metallurgy of steel, and while the case is by no means 
closed, the weight of evidence does undoubtedly tend 
to show that within reasonable limits the best results 
are obtained in alloy steels with square tapered ingots 
of reasonable dimensions. The conditions of crystal- 
lisation from liquid to solid are more favourable in 
this type of ingot than in the slab type, and un- 
questionably feeding of “ pipe” can be carried out with 
greater certainty and uniformity. Still further, a 
good deal of experimental evidence exists in the 
production, particularly of nickel-chromium alloys, 
showing that if ingots are subjected to a forging opera- 
tion prior to hot-rolling, the resulting product is 
distinctly superior to material rolled direct from the 
ingot. This point, of course, finds analogies in certain 
steels. 

The scheme as finally adopted, therefore, provided 
for a forging operation interposed between ingot 
production and hot-rolling with the aim not only of 
subjecting material to this form of hot-working prior 
to rolling, but to converting a square tapered ingot 
to a form more suitable for rolling, e.g., a rectangular 
section of requisite thickness and length for its ultimate 
— Since, however, in the present scheme the 
orging press and hot-rolling mill are in close juxta- 
geen in the same building, the forging process may 

e omitted for such materials as can be hot-rolled 
direct from the ingot, and in actual practice a large 
proportion of the present production of malleable 
nickel is so hot-rolled without forging, the hot-rolling 
plant being sufficiently elastic to admit of this method 
of working even with tapered ingots such as described 
above. It should be pointed out, however, that 
unless the ingots are exceptionally sound and free from 
slag inclusions or cold laps (insufficiently cleared in 
machining) it is very difficult to obtain sheets of a 
first-class surface by this direct method, and it will be 
clear to those who have had experience in such work 
that the process of reducing large square ingots of this 
type to sheets of the order of 3 ft. or 4 ft. in width 
necessitates some intermediate “ frazing”’ “ scurfing,” 
or “ grinding’ treatment in order to remove internal 
defects which only reveal themselves in the later stages 
of sheet production. 

Scheme and Lay-Out.—On the basis of the foregoing 
arguments and conclusions, a scheme and lay-out was 
decided upon in which the sequence of operations is :— 
(a) Casting of ingots (Héroult and high-frequency 
electric furnaces). (6) Machining of ingots (square- 
turning lathe, milling and planing machines). (c) Forg- 
ing using hydraulic forging press (supplemented by 
steam hammer in rod-rolling mill). (d) Fettling or 
frazing (pneumatic hammers and frazing machine). 
(e) Hot-rolling to sheet bar or strip (universal-type 
mill). (f) Hot-rolling of sheet bar to sheets (3-high 
Lauth-type mill). The flow of operations is illustrated 
in Fig. 1, page 330. 

Ingot practice for sheet and strip work is standardised 
on the basis of production of two sizes of ingots of 5 in. 
square and 8 in. square, weighing approximately 600 lb. 
to 1,600 lb., respectively. For the production of rod 
and wire, which operations are carried out in an 
adjacent plant, smaller ingots are made (approximately 
100 lb. to 200 lb.) using the same casting equipment. 
Fortunately, one disadvantage of the square type of 





ingot, namely, cost of, and time occupied in, machining, 
has been appreciably reduced by the introduction of the 
square-turning lathe, which machines a square ingot in 
exactly the same manner that a round ingot can be 
treated, i.c., by a simple turning operation. In the 
present scheme a square-turning lathe supplements the 
operation of planing machines. From the machining 
operations ingots = directly either to the forging 
plants or to hot-rolling. For intermediate overhauling 
of forged or rolled surfaces, pneumatic fettling hammers 
are provided and also a “ frazing” or “ scurfing” 
machine. Since the latter type of machine is more 
common abroad than in England, a short description is 
inserted below. 

The machine is specially constructed for the over- 
hauling of nickel alloys, and is of a particularly robust 
design. The principle of operation is that of the 
ordinary milling machine with a circular cutter, except 
that the cutter mounting is not rigid, but flexible and 
driven entirely independently of the moving table. 
The latter, of course, is capable of traversing either 
transversely or longitudinally, and the pressure of the 
cutter itself is r ted by means of balance weights. 
The machine is largely automatic, but’ the operator 
can control operations of frazing in such a way as to 
deal with any inequalities in the surface or abnormal 
flaws or roaks in the metal. For the treatment of deep 
slivers or flaws the machine can be stopped and the 
milling cutter held in any position until these are 
completely removed, so as to leave a smooth-edged 
indentation. The method of driving the cutter is by 
separate motor mounted on a swinging arm through a 
double worm gear, running in double ball bearings. 
The cutter itself is very accessible, and can be quickly 
and readily changed. 

Broadly, the facilities provided enable forgings both 
in bloom and shaped form, rolled billets, slabs, sheet 
bar and strip, together with sheets and light plates, to 
be made as required and in accordance with the special 
properties of the materials being handled. The 
principal productive units described below comprise :— 
(a) A 750-ton high-speed steam-hydraulic forging press. 
(6) An 18-in. three-high universal-type mill. (c) A 
52-in. Lauth-type sheet mill and the requisite auxiliary 
equipment for heating and for handling and disposing 
of the rolled product. 

Buildings and Services.—In ordinary circumstances, 
the design of the building for the accommodation of 
operations and equipment, as here indicated, would 
present no serious problem, but in the present case the 
the site conditions created certain difficulties. The 
land available consisted of a narrow elongated area, 
bounded on the one hand by the space necessary for 
other contemporaneous factory developments, and on 
the opposite by a canal. Under previous ownership, 
the site had been excavated in such a fashion that the 
differences in level were both acute and considerable. 

After a careful study of the existing conditions, 
which was much facilitated by the method developed 
by one of the authors and described by him elsewhere* 
of employing a plasticine model, it was decided to 
house the new department in a long building roughly 
parallel to the canal and containing under one crane 
service the metal storage, melting, machining and 
forging sections, as well as the rolling-mill equipment, 
and with space available for a future annealing plant. 
The building, as finally designed, is a compromise 
between the limitations imposed by the site and the 
technological requirements of the manufacturing 
operations. It consists of a main bay, 80 ft. wide and 
540 ft. long, having a height of 30 ft. to the crane rails 
and 35 ft. to the eaves. This is flanked on the canal 
side by a partial length lean-to for the electric equip- 
ment of the melting furnaces and the steam boiler 

lant, also by a short perpendicular bay or annex 
one the shear and coiler belonging to the universal 
mill plant. The general arrangement of the building 
and of the equipment it contains, as well as its relation- 
ship to the contiguous sections of the works, is shown in 
Fig. 1, page 330. 

The shop floor consists principally of cast-iron 
plating laid on ashes, but the section allotted to 
machining operations and the area beyond the sheet 
mill are laid with wood-block paving. The building 
foundations call for no comment, but those for the 
heavy plant are interesting in being built in hard blue 
brick set in cement in lieu of the more usually adopted 
concrete construction. Owing to the complexity of 
many of these foundations, it was considered that this 
type would be no more expensive than concrete, since 
the elaborate shuttering required with the latter could 
be eliminated. It would also possess the advantages of 
better bonding and comparative facility for making 
alterations during construction should a mistake oceur. 
The main bay is served by a 10-ton electric overhead 
crane, which is provided with a three-ton auxiliary 
hoist ; later a second crane will be added. The shear 








* H. Williamson, The Engineer, vol. cxlvi, page 711. 
(1928). 
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and coiler annex is commanded by a 1-ton floor-| to the main cylinder by being bored up hollow, which | supported, totally enclosed, and continuously lubri- 
controlled electric overhead crane having a double lift. | reduces the amount of piping about the press and| cated. These couplings enable either mill to be 
The track for this crane is extended from the annex into | imparts a clean appearance to it. The intensifier is of | connected or disconnected from the drive in about two 
the main building below the main crane to enable the | the inverted type arranged for the working stroke to | minutes. 
direct transference of loads to be made. | be made in the upward direction, so that the return| The gear unit, seen in Fig. 3, is of the double-reduction 
The steam requirements for the forging press and | stroke is more easily accomplished than when the | type with symmetrically arranged gearing and a pair 
other miscellaneous purposes are met by a multi-| reverse procedure is adopted. The hydraulic cylinder | of flywheels overhung on the motor pinion shaft. The 
tubular dry-back oil-fired boiler, with an evaporative | is equipped with a differential ram. The press is con- | first reduction comprises a pair of single-helical gears, 
capacity of 8,000 lb. to 9,000 Ib. of steam per hour at/| trolled by a single-handing lever which is coupled to | the pinions being integral with the pinion shaft, and the 
a pressure of 150 lb. per square inch. For the opera-| the steam admission valves of the intensifier and of the | gears lying on either side of the single double-helical 
tion of various auxiliary movements on the mill and | press crosshead pull-back cylinders and also the pre- | second-reduction pinion. The advantages of the 
for furnace pushers, &c., a low-pressure hydraulic | filling valve of the main press cylinder, in such a manner | symmetrical disposition are the equal loading of the 
power plant is installed comprising a 15-h.p. three- that the movements of the press crosshead follow | bearings carrying each shaft, which results in the 
throw pump and an 8 in. by 8 ft. weight loaded accumu- | accurately and at all times those of the operator’s hand. | maintenance of the alignment, and consequently of 
lator. The working pressure for this system is 700 lb. | The principal shafts of the control gear are mounted in| the tooth contacts when eventually some wear occurs. 


per square inch. The pump is of the horizontal three- | ball bearings, and these, coupled with the equilibrium- | The gearing is mounted in a massive bed-frame and is, 
throw type with all working parts totally enclosed and | type valves employed for controlling the steam admis-| of course, totally enclosed, below, by the bed-frame 
splash lubricated. The fuel oil required for the press | sion, render the operation of the press extremely easy | constituting a pan, and above, by means of a heavy 
and call for practically no muscular effort on the part | welded-steel casing. The total weight of this gear is 
approximately 100 tons. 


and universal mill heating furnaces and boiler is stored | 


in a main reservoir situated on the canal side with a of the driver. 
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capacity of 37 tons. From this point it is distributed to| The press is at present served by a single hearth-type| The lubrication of the gear unit is effected from a 
service tanks placed near the points of consumption by | oil-fired re-heating furnace with a hearth area of 6 ft.| central automatic gravity return lubrication system, 
an electrically-driven rotary pump. | by 8 ft. Space has been left for the installation of a which also serves the disengaging couplings, the two 

The Forging Press.—The forging press is designed | second unit. Manipulation of ingots at the press and | pinion housings, the screw-down gear mechanisms of 
primarily to form the cogging unit, and serves to | furnace is controlled by a 1-ton electrically-operated, | the two mills, and the vertical roll drive for the universal 
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(3096 A.) | 











reduce the ingots to the most appropriate sections for 
feeding the universal mill, although the latter can, 
as already stated, when such a course is considered 
desirable, itself cog down ingots having a cross-section 
up to9in. by 9in. In addition, it is able to undertake 
the production of forged pieces of simple or relatively 
easy shape, the demand for which in some nickel alloys 
is growing. 

‘This press, shown in Fig. 2, page 330, whilst following 
conventional practice in main essentials, embodies | 
several improvements, some of which may be men- | 
tioned. Instead of the usual press “columns” or} 
tension bolts of circular section, these are made square | 
over the length traversed by the crosshead guide | 
slippers. This affords a much larger and better| 
guiding surface for the crosshead, especially as, in this 
instance, the crosshead slippers are adjustable and can, | 
therefore, be set-up to make proper allowance for the | 
differential expansion occurring between the crosshead | 
and the top and bottom plattens of the press. One of | 
the press columns is further utilised as the inlet pipe | 








self-contained jib crane. At a later date the forging 
plant will be completed by the installation of a simple 
type of press manipulator which will at least double 
its productive capacity. 

The Hot-Rolling Mill Plant.—The two hot-rolling 


mills mentioned above are arranged on either side of | 


a common gear-reduction unit. At present this is 
driven by a single 750-h.p., forced-ventilated induction 
motor with a synchronous speed of 585 r.p.m., which 
provides adequate power to operate one of the mills 
at a time. When the production required is such as 
to call for the simultaneous running of both mills, a 
duplicate motor running in parallel with the first 
machine will be added at the other end of the driving- 
pinion shaft of the gear unit. The gear unit is designed 


to transmit a normal horse-power of 1,500 and peak | 
loads of up to 4,500 h.p. The gearing ratio is 9-6: 1, | 


giving a speed of 61 r.p.m. to the final drive shaft. 


Between the gear unit and the pinion housing of each | 
mill is interposed a hydraulically-operated main | 


coupling of the improved Ortmann type, cradle- 





mill, About 30 gallons of oil are circulated per minute. 
|The oil gravitates from a high-level storage tank 
carried by two of the shop columns, to the points to 
be lubricated, and is sprayed on to the various gear 
teeth and fed into the bearings. The supply to each 
point is individually adjustable and visible. After use, 
the oil is drained away by gravity to the main return 
tank located in a special cellar in the mill foundations. 
This tank is equipped with settling compartments and 
duplicate filters to clean the oil and remove water and 
sludge. The oil is circulated by a pair of rotary pumps, 
one driven from the gear unit and the other, a stand-by, 
by an independent motor. The extensive employment 
of such a lubrication system is fully justified commer- 
cially by the reduced oil consumption, less wear and 
tear on the plant resulting from the continuous lubri- 
cation of the important working parts with oil in good 
condition, coupled with their thorough enclosure, also 
by the saving in attendance and increased reliability. 

ThreesHigh Universal-Type Mill..—When the decision 
to employ relatively large ingots of square section had 
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been taken, it became necessary to investigate the | 
most economic equipment for the production of both | 
the requisite sheet bar and strip. As has already been | 
indicated, the normal practice is to utilise the forging 
press for the preliminary reduction to a convenient | 
slab section. In view of the diversity in requirements 
for semi-finished material, the flexibility of the universal 
type of rolling mill appeared likely to afford the most 
rational solution, as by its means it is feasible to produce | 
stock of any cross-sectional dimensions within the | 
capacity of the mill without changing rolls or making | 
any other lengthy adjustments. Hitherto the inter- | 
mediate or semi-finished products for sheets in alloys 
of the type under consideration have been rolled in 
mills with fixed grooved rolls, following the conven. | 
tional methods for the production of steel-sheet bar, | 
with the drawback of limitation in range of section 
without roll changing. One of the authors has already 
drawn attention to the advantages in sheet-bar produc- 
tion attendant upon the adoption of a universal mill, 
and references are given below to the sources where 
these arguments have been more fully developed.* 





It was considered that, in addition to rolling sheet | 
bar of the various weights required for further pro- 
cessing, the universal mill should be capable of rolling 
strip up to 15 in. in width. The maximum length of 
product to be taken care of was fixed at 65 ft. In 
view of the relative hardness of the majority of the 
alloys to be dealt with, the question of stiffness and 
rigidity of the mill became most important, and for this 
reason a departure from the usual design of universal 
mills was made by arranging the mountings of the 
vertical rolls on the outside of the roll housings. This 
permits of the horizontal of main rolls being made of 
such a length as to deal satisfactorily with the maximum 
width of product desired without reference to the 
rieed further to lengthen the barrels to provide space 
for the accommodation of the vertical rolls and their 
mountings between the roll housings, as in the normal 
design of universal mill. To keep the distance between 
the centres of the vertical and horizontal rolls of the 
mill to that usually obtaining in universal mills, the 
shape of the roll-housing posts on the side upon which 





the vertical rolls are mounted is of a special form. In| 
this case the horizontal rolls have a barrel length of 
21 in. All rolls have a diameter of 18 in. and are 


positively driven from the pinion housing. The rolling 
speed of the mill at the synchronous speed of the main 
driving motor is 300 ft. per minute. The vertical rolls 
have a diameter of 14 in. These rolls are carried in a 
novel fashion on the extremity of stiff rectangular rams | 


sliding in guides cast with the roll housings. They 
are driven from fixed mitre gears totally enclosed 
through the intermediary of flexible spindles. This 


arrangement is superior to the usual method of driving 
the vertical rolls of universal mills in that it permits 
the gearing to be more liberally proportioned and 
effectively enclosed and lubricated. Furthermore, with 
the type of mounting above described the liability for 
scale and dirt to damage the bottom guiding surfaces 
of the vertical roll frames is entirely eliminated. The 
appearance of these new developments in universal mill 
design is well shown in the general views of the mill on 
the builder's erecting floor reproduced in Figs. 4 and 5, 
Plate XIIIf. 

Several improvements have been embodied in con- 
nection with the mounting and adjustment of the main 
rolls To reduce roll neck and 
bearing wear and increase accuracy of product, the 
main chocks are of the totally enclosed type, having 
compound wearing surfaces of white metal and phosphor 
bronze, and further, the chock bodies are made hollow 
for water-cooling. The lubrication of the roll necks | 
together with that of the chocks in the housing windows | 
is effected positively by grease under pressure from 4 
mechanical grease pump witn independently adjustable 
multiple feeds operated from the vertical-roll driving | 
shaft. The screw-down gear is of the two-motor type. | 
Each motor is connected to the worm gear operating | 
one screw by a train of reduction gearing, but the two | 
sets of gearing can be connected at will by means of an 
electro-magnetic coupling, so that either screw or both | 
may be operated as desired. The movements are 
controlled by a six-point push-button type master 
controller situated on the opera‘ing pulpit. Further, 
two screwing speeds are provided, the higher speed of 
40 in. per minute for sheet-bar roiling, and the lower of 
12 in. per minute for strip production. The screwing 
torque available at the slow speed is sufficient to 
enable the operator actually to screw down on the 
metal during a pass to correct a tendency for the stock 
to curve. 

The necessity of maintaining the surfaces of the rolls | 


power consumption, 





A. V. Russell, “* Possibilities in Re-habilitation of | 
Existing Rolling-Mill Equipment in British Steel Works,” | 
Iron and Coal Trades he. view, vol. cxvi, pages 555, 665 | 
(1928); and ENGINEERING, 
and 379 (1928). 

* The photographs we reproduce are not’ identical 


with those in the Institute of Metals paper.—Ed. E. 


* G,. 


vol. exxvi, pages 243, 274, 





| the vertical rolls when the piece has been engaged by 


in first-class condition has been fully appreciated, and, 
to facilitate frequent grindings, the roll changing 
procedure has received special consideration. The 
main rolls complete with their chocks are removable | 
axially through the window of the outer roll housing 
by means of an hydraulically operated shifting device, 
to a position sufficiently far away from the roll stand 
to afford easy access of the shop crane to the assembly. 
All the subsidiary operations in roll changing have 
also been made equally convenient so as to be speedily 
accomplished. 

The pinion housing rests directly on the foundations 
and is connected to the bedframe of the gear reduction 
unit through the disengaging coupling bed frame, and 
on the other side the mill bedplates are rigidly attached 
to it, thus the whole train is self-contained. The lower 
portion of the housing which accommodates the 
pinions for the horizontal rolls is constructed on the 
usual lines with the pinion bearings located in deep 
jars or windows at either end, but the upper pert 
which contains the bearing for the vertical rolls drive 





}is built up on the layer system with a joint at the} 


axis of each shaft. The drive is by the central pinion, 


| and to equalise the rate of wear on the teeth a separate 
|} zone on the faces of the pinions is reserved for the | 


transmission of power to the vertical rolls drive. The | 
intermediate gear in the latter transmission is arranged | 
as a “free-wheel” drive to permit the slippage of 


the horizontal rolls, and thus relieve the drive of any 
undue strain. 

The total weight of the universal mill with its main 
tilting tables and their operating mechanism amounts 
to 165 tons. The general arrangement of the universal 
mill and its auxiliary equipment will be gathered 
from Fig. 8, on page 339. On either side of the roll 
stand are tilting tables. These tables are hydraulically 
operated. With the operating mechanism is associated 
a hydro-pneumatic balancing device, which entirely 
eliminates all shock and jar in spite of extremely 
rapid motion of the tables, a complete stroke of which 
in either direction takes less than | second. The 
movement for the raising and lowering of the middle 
roll is also derived from the operating mechanism of 
the tilting tables. The rollers of all roller tables in 
the plant are carried in roller bearings and the gearing 
is totally enclosed and bath-lubricated. 

Beyond the tilting tables the roller gear is extended | 
on the entry side to the discharge from the reheating | 
furnace and further to a pinch roll unit leading to a| 
subterranean strip chute running under the road | 
which parallels the new building, and on the delivery 
side to an electrically-driven cropping and cutting up 
shear. Beyond the latter is located a stacking pocket 
for cut-to-length material up to 5 ft. long. This pocket 
is hydraulically displaceable in a transverse direction. 
When “ cut-to-length” stock is being produced the 
pocket is positioned directly behind the shear where 
it remains until full, when it is traversed to one side 
to permit of discharging by means of the special 1-ton 
floor-controlled crane operating in the shear annex. 
Strip material is required coiled, and for this purpose 
an automatic electrically-driven strip coiler is located 
beyond the stacking pocket. When coiled stock 
being produced the latter is moved into its discharging 
position which simultaneously brings up a short length 
of driven roller gear into line with the approach table | 
to the shear to conduct the stock into the coiler. 

The shear is designed for a maximum blade load | 
of 110 tons and can cut either flats, billets or sheet | 
bar within its capacity. It is of the up-cutting type | 
with the bottom blade and bolster flush, allowing piling 
to take place directly behind the blades. The motor | 
reduction gearing and clutch are mounted in a housing | 
carried directly over the shear approach table to} 
economise space. The driving mechanism, including 
the hydraulically operated automatic disengaging 
clutch, is totally enclosed and lubricated on the auto- 
matic gravity return system. A stop and measuring 
gear to deal with lengths up to 5 ft. is provided. The 
shear is driven by a 20-h.p. motor, geared to give a 
speed of 30 cuts per minute. 

The coiler is located below the run-out table to 
permit of stock running out beyond it, should it be 
advantageous at a later date to roll increased lengths. 
For this purpose provisions have been made to instal 
further live rollers in the coiler frame and also to add 
a hinged chute with dead rollers capable of being 
swung outwards over the adjacent canal. The strip| 
is diverted downwards into the coiler by a deflecting 
switch, arranged between adjacent table rollers, and 
passes through pinch rolls into the circular space | 
bounded by a nest of six positively driven rolls. 





18 








Here | 


| it is coiled up, the rolls gradually opening out into | 


an ever increasing circle. The radial movement of | 
the guide rolls is controlled by an adjustable weight | 
counter-balance, which can be varied within limits to| 
modify the radial resistance imposed upon the strip | 
to suit its character and the desired degree of closeness 
of wrapping of the coil. When the strip is com- | 
pletely coiled up the rollers are opened out still further, 








against the resistance of the balance weight by a 
hydraulic cylinder, whereupon the coil drops on to a 
centrally disposed core and hangs there until a 
hydraulically-operated stripper ejects it on to the coil 
receiving stand, from which batches of coils are removed 
by the annex crane. The cojler is capable of dealing 
with strip up to 15 in. wide and 0-375 in. in thickness 
at the full delivery speed of the universal mill. It is 
driven by a 50-h.p. induction motor, through totally 
enclosed and automatically lubricated reduction and 
transmission gearing. 

The mill is served by a continuous heating-furnace 
of the end-discharge type having a hearth length of 
15 ft. and equally adapted to the heating of ingots or 
forged slabs. This furnace is equipped with dual 
means of firing by oil or town gas. The stock is pushed 
through the greater portion of the hearth length upon 
nickel-chromium skids by a hydraulic pusher. Towards 
the exit end the skids are discontinued, and the material 
enters the equalising or soaking zone from which it is at 
present withdrawn manually on toa sloping skid plate, 
which discharges it on to the approach table of the 
mill. Provision has been made, however, to mechanise 
this operation when desired. 

Three-High Lauth Sheet Mill.—This mill is intended 
for the production of sheets up to 48 in. wide. Initially 
both roughing down and finishing will be performed 
on the one stand. Ata later date if it is found necessary 
to put down a second stand for finishing it is intended 
to instal a two-high type arranged in line and driven 
from the bottom roll of the present stand through a 
connecting spindle of sufficient length to permit of the 
incorporation of a common roll changing device to 
serve both stands. The connecting spindle would be 
hydraulically movable transversely after sliding off 
the coupling boxes to provide the requisite space for 
the withdrawal of the rolls. The present three-high 
stand has also been designed to roll heavy sheets or 
light plates in lengths up to 12 ft. and from slabs 
ranging up to 1} in. thick. The top and bottom rolls 
have a diameter of 26 in. and the middle roll 16 in. 
while the common barrel length is 52 in. The normal 
speed of the main rolls is 37 r.p.m. giving a rolling 
speed of 250 ft. per minute. The reduction in speed 
from that of the slow speed shaft of the main gear 
drive of the plant is obtained by the employment of a 
speed-reducing pinion housing, the central or driving 
pinion of which is offset to maintain a sufficient 
diameter by the increased gearing centres. 

The general character of the detailed design of the 
Lauth mill is similar to that of the universal mill. 
A view of the plant is given in Figs. 6 and 7, Plate XIII. 
The screw-down gear is operated by a single 30-h.p. 
motor, which is coupled to hollow driving pinions of 
individual reduction gears for each screw by electro- 
magnetic couplings, to permit of simultaneous or 
independent operation of the screws. For serving the 
rolls, a pair of substantial tilting tables is provided 
equipped with dead rollers. These tables are sufficiently 
robust to stand up to the heaviest work the mill is 
called upon to perform whilst not being too cumbrous 
to impede the manipulation of the ordinary weights 
of sheet produced. As in the case of the universal 
mill, they are hydraulically operated in conjunction 
with the middle roll of the mill. The Lauth mill plant 
with its tables weighs 170 tons. 

The heating of sheet-bar for this mill is carried out 
in a special semi-continuous electric furnace. The 
furnace is double-ended and the material is carried 
through by a walking beam conveyor. This conveyor 
is not worked continuously but is actuated through 
push button control when required. When a heated 
bar has been removed for rolling, a cold one is placed 
in at the charging end and the mechanism set in motion. 
The bars in the furnace are moved forward the width 
of one bar, and the conveying mechanism then 
automatically stops. In order to prevent any possibility 
of grit sticking to the material, metal rods and not 
refractory materials support the charge in the furnace. 
The furnace is heated by means of silicon carbide 
(* Globar ”) elements, arranged vertically in each side 
of the chamber. Electrical contact with the elements 
is obtained by means of spring-loaded (water-cooled) 
terminals. A pump circulation system is employed 
for circulating the water through the Globar terminals, 
thus preventing waste. 

The furnace is designed for operation at temperatures 
up to 1300 deg. C., and can deal easily with an output 
of half a ton per hour. The electrical rating is 300 kw., 
which is divided into two separately controlled zones. 
The supply taken at 400 volts, 3-phase, 50 cycles, is 
stepped down to a lower voltage at the furnace by 
means of a transformer. This transformer is provided 
with tappings so that the voltage on the elements 
can be increased as their resistance increases, and their 
usual life prolonged. Control of temperature is entirely 
automatic, the two zones being controlled within 
close limits by means of two potentiometric con- 
trollers. The furnace chamber is 12 ft. long inside 
the doors and 4 ft. 6 in. wide. The heat losses 
are small, as the furnace is well insulated with 12 in. 
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of highest quality insulating brick (Kieselguhr) and 
powder. 

General Remarks.—The hot-working of nickel and 
such of its alloys as are intended for service at high 
temperatures gives rise to certain special problems 
which centre mainly round two points, namely: (a) 
The necessity for obtaining and maintaining tem- 
peratures of the order of from 1,000 deg. C. to 1,300 
deg. C. during working. (6) The heating of ingots, 
billets, &c., in an atmosphere as free as possible an 
deleterious gases (e.y., containing sulphur) with the 
avoidance of excessive oxidation. 

In the range of temperature indicated most of the 
high nickel-content alloys of commercial compositions 
can be fairly readily forged or rolled, but it is charac- 
teristic of some of them (e.g., nickel-chromium alloys) 
that round about 700 deg. C. or 800 deg. C. they pass 
through a brittle range and develop edge-cracking and 
other similar faults which give rise to much trouble 
in later stages of working. It is therefore very essential 
that the metal to be forged or rolled shall be thoroughly 
and uniformly heated throughout to the required 
temperature, and the speed of “ working” be such 
as to maintain the temperature well above this 
brittle range so long as hot-work of any kind is being 
applied. 

The problem of heating furnace design is vitally 
important for the successful hot-working of these 
materials. In general, coal-fired furnaces are cheaper 
if regard is paid only to cost of fuel. Oil or gas-fired 
furnaces are more convenient. More important, how- 
ever, is the question of a satisfactory degree of freedom 
from sulphur. Electric heating is thus unquestionably 
the most satisfactory method of heating. 

In conclusion, the authors would like to record their 
indebtedness to Mr. A. F. Dixon, of Messrs. Brightside 
Foundry & Engineering Co., Ltd., builders of the 


forging and mill plant, and to Mr. A. Glynne Lobley | 


of Messrs. Birmingham Electric Furnaces Ltd., for 
valuable co-operation. 
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| the pawl, as shown in Fig. 3. 











| is of magnetised steel, and is enclosed in a casing filled 
with a suitable damping fluid. The bottom of the 
| casing is formed by a thin curved brass plate, and 
| immediately below this is a light armature, suspended 
on side arms swinging on the outer ends of the pendulum 
| pivots, One of the side arms carries a rack, as shown 
lin Figs. 1 and 2. By means of the pinion engaging 
| with this rack, the movement of the armature is 
| magnified and transmitted to an indicator drum 
which surrounds the pendulum casing. The whole of 
| the mechanism is enclosed in an outer casing, provided, 
| with a window at the top, and the scale on the periphery 
| of the indicator drum shown in Fig. 4, is read through 
| this window, which is seen in Fig. 3. 
| As it would be extremely difficult to obtain an 
accurate reading of the maximum deceleration in 
which a vehicle can be brought to rest, provision is 
| made for recording the highest reading so that the 
instrument can be read after the test. As shown 
‘to the right in Fig. 2 and also in Fig. 4, the end of 
| the pinion shaft carries a rachet wheel, and the paw] 
engaging with this wheel holds the indicator drum on 
| the highest reading which may be reached. A small 
lever is provided on top of the instrument for releasing 
It will be seen from 


| CONSIDERABLE attention is being given at the| Figs. 3 and 4, that two scales are provided on the 


| present time to the possibility of minimising road 
| accidents, and amongst other suggestions put forward 


So far as this country is concerned, however, it may be 
suggested that it is undesirable to add to the large 
number of motoring regulations already existing, 
and that a stricter application of those covering reckless 
and careless driving would do more than anything 
|else to increase the safety of road users. The main 
| objection to attempting to enforce a minimum braking 
| efficiency is the practical impossibility of the police 
or any other authority testing the 2,000,000 odd vehicles 
in use. For the regulation to be effective, each vehicle 
would have to be tested at frequent intervals. There 
is thus little difficulty in making out a case for leaving 
the responsibility for maintaining brakes in good 
condition on the shoulders of the vehicle owner, and 
what appears to be really required is for the owners 
themselves to determine from time to time whether 
their brakes are in fact, reasonably efficient. Braking 
efficiency is usually expressed in terms of the distance 
in which a vehicle can be brought to rest after attain- 
ing a specified speed, but unless a test to determine 
| this figure is very carefully carried out, a very 
serious error in the estimated efficiency may easily 
arise. Much more reliable results are obtained with a 








na meter, and Messrs. Tapley & Co. of Totton, 
uthampton, manufacture an instrument which is 
specifically designed for this purpose. 


on this page, consists essentially of a pendulum, which, | 
when the brakes are applied, assumes any angle 
The 











| proportional to the deceleration. 


instrument, the left-hand scale showing the distance in 
which the vehicle can be brought to rest on a level road 


is that of imposing a legal minimum for braking | from a speed of 20 m.p.h., and the right-hand scale 
efficiency of all vehicles. Such a limit is already | showing the percentage of efficiency. The latter is based 
in force in certain districts abroad, and has been shown | on the assumption that if the brakes exert a retarding 
to effect a definite reduction in the number of accidents. | force on the vehicle equal to its own weight, the braking 


efficiency is 100 per cent. A simple calculation shows 
that in these circumstances, the vehicle can be brought 
to rest in a distance of 13-4 ft. from a speed of 20 m.p.h. 
A good efficiency with four-wheel brakes may be taken 
as 60 per cent., and with two-wheel brakes, 36 per cent. 








RAILWAY TRACTION BY STEAM 
POWER.* 
By Str Seymour B. Trirron, K.B.E. 


Ir is stated in many quarters that the steam loco- 
motive for railway traction is dead, or willshortly become 
obsolete. Its newer rivals will produce reasons for 
its early demise, and their case will be heard with 
interest, but in spite of certain obvious disadvantages, 
the steam locomotive is still holding its own, and the 
splendid records recently set up by our British railways 
are concrete evidence of its vitality. The remark is 
often heard that the speed of trains hauled by steam 
locomotives recently recorded is no greater than it was 
many years ago, and instances of high speed runs are 
quoted in proof of this contention, but the greatly 
increased weight of the luxury trains now in use, with 
their dining and buffet cars, &c., and the long-distance 
runs made without stop, are often ignored; when 


The meter, which is illustrated in Figs. 1 to 4 on| taken into consideration it is clear that the present 





* Contribution to a Discussion on Railway Traction 


, ’ A pendulum, before Section G of the British Association at York, on 
| which can be seen in Figs. 1 and 2, mounted on pivots, | Monday, September 5, 1932. 
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work done by the steam locomotive quite exceeds all 
previous performances. 

Under the stress of rivalry and modern conditions 
— greater advances have been made during the 
ast few years than formerly. The details of these 
improvements and inventions have been so exhaustively 
dealt with by the technical Press that it is almost 
impossible for the author to introduce any novel sugges- 
tions. The object of the papers submitted to your Asso- 


ciation is to promote discussion, so the author makes | 
no apology for repeating much that has already been | 


said, in the hope that the discussion may break some 
new ground. Although this is the British Association 
for the Advancement of Science, it has world-wide 
connections, but the author has confined his remarks 
chiefly to steam traction on British railways. 

The general design of the steam locomotive has really 
been little altered since the early days of railways. 
This is due, it is considered, to the expansive use of 
steam, which enables it to be applied direct from the 
cylinders to the driving wheels. Direct drive from the 
cylinders to the driving wheels is still universal practice, 
and holds sway due to its inherent advantage of sim- 
plicity, mechanical efficiency and flexibility over a 
wide range of speeds. Such a drive is only possible 
when using an expansive medium such as steam from 
a boiler of sufficient capacity. It is in direct contrast 
to other forms of propulsion, in which power is obtained 
from a high-speed engine, with a reduction gear of some 
form of transmit power to the driving wheels. Every 
possible arrangement of variable gear mechanisms 
has been experimented with, as well as hydraulic, 
pneumatic and electrical transmissions, for this purpose. 
Examples which will at once occur to you are the marine 
turbine with geared propeller propulsion, the road motor 
car with its gearbox, and, for the fighter types of railway 
work, the well-known Sentinel rail-car. 

Whether tne development of the high-powered main- 
line steam locomotive will eventually be forced in this 
direction it would be difficult to predict, but until the 
principle has become a practical and paying proposition 
for main-line work, the attraction of the simple “ direct- 
action "’ drive of the present locomotive, with its expan- 
sive and cushioned steam impulse, still holds its own. 
The steam locomotive engineer will always enthusiasti- 
cally uphold this expansive use of steam when compar- 
ing it with the “explosive” energy from which its 
internal combustion rivals obtain their power. An 
interesting example, however, of an ingenious design 
to combine the two systems is to be seen in the famous 
Kitson-Still engine. The engine is double-acting, 
with internal combustion at one end of the cylinder 
and steam at the other end, through which the piston 
rod works. The water in the jacket is in connection 
with the boiler, and the excess heat from products of 
combustion assists in the production of steam in the 
boiler. The boiler is primarily heated by oil burners, 
and the steam generated is used for starting the engine. 
This unique locomotive, therefore, provides the combina- 
tion of internal combustion and steam power, internal 
combustion for continuous work, and steam for starting, 
for overload, and for auxiliaries such as brakes, train 
heating, &c. 

The disadvantages with which the steam locomotive 
has to contend when comparing it with its oil and electric 
rivals are obvious, but they will bear repetition. There 
is the wasteful procedure of producing steam by 
burning coal in a firebox, with all its losses; the great 
expenditure on the conveyance and storage of coal ; 
the cleaning of ashes and clinker; the enormous 
amount of water required (in spite of pick-up ap- 
paratus); and the hauling of its deadweight, together 
with the coal on the tender; the heavy expenditure on 
boiler repairs (especially with bad water), and the 
stand-by losses of the locomotive when not actually 
performing work. 

This is a coal-producing country, and cheap coal 
was the cause of the genesis of the railways here ; and 
so long as coal can be obtained at a reasonable price, 
railway engineers will strive to use it in spite of its 
drawbacks. The Diesel engine has to use imported 
oil, and for electric traction (except where water power 
is available) coal is used to provide the power. The 
attraction of oil fuel for steam raising in the locomotive 
has long been before the locomotive engineer, and in 
countries where oil is cheap and coal is dear it is, of 
course, in use. In this country, for the reasons already 
mentioned, it is not in evidence, but during the last 
few years the whole aspect of the import of oil fuel, its 
marketing and distribution has so materially altered 
(witness the enormous quantities consumed by the 
Navy and the Atlantic liners), that in the opinion of the 
author, the possibilities of its use on our railways cannot 
be altogether ignored. The cost of adapting steam 
locomotives would be great but not insuperable if the 
price were sufficiently low, and some security of price 
could be obtained. There is also the possibility of 


—— coal, which is being so successfully used 

oth on board ship and in electric power stations. 
The author was privileged to report on the earlier 

experiments made with oil fuel on the then Great 





Eastern Railway, a saucer-shaped fire being formed of 
chalk and coal, with which the run was commenced, 
the oil being subsequently switched on for the main 
portion of the journey, and the coal fire restored before 


ing the attention of designers, especially of late, and 
the latest forms of poppet gear, as illustrated in the 
Lentz and Caprotti types, are showing considerable 
economy over the Walschaerts gear in general use. The 


reaching the destination, the idea being to enable | engineer whois not directly associated with steam power 
the engine to stand by without injury to the boiler | transmission is inclined to be critical when reviewing 


by cooling down before the return journey. 


The | the coal consumption of the steam locomotive. 


The 


arrangement worked well, but was discontinued owing | most modern and efficient power house plant repre- 


to the rising cost of the oil fuel. 


He was also present | sents the maximum economy obtained in converting 


at, and reported on, the pulverised fuel experiments on | coal into energy at about 1 kw.-hour per Ib. of coal 
certain locomotives on the then Midland Railway, |of high calorific value and with a high load factor. 


the coal being pulverised by mechanism on the tender 
and fed to the firebox under pressure. Much advance 
has been made since these experiments, and we have 
recently had brought to our notice the successful use 
of Colloidal fuel, the mixture of coal and oil, which 
has hitherto baffled the ingenuity of chemists and 
engineers. 

The Author has referred in the above remarks to 
imported oil, but the possibilities of British oil fuel 
cannot be ignored. The following quotation from a 
letter in the technical Press reads :—‘ There is no 
subject that has caused or is still causing more interest 
and criticism than the well-known ‘oil from coal 
subject.’ The World seems to be passing through the 
coal burning to an oil burning age, and the coal pits 
will eventually be selling not coal, but gas, smokeless 
fuel and oil.” 

The author makes no excuse for dwelling on the ques- 
tion of fuel for steam raising, because the development 
of the steam locomotive, and the physical endurance 
of the human element, seem to have almost reached 
their culmination with coal fuel as at present used, and 
mechanical stokers have not yet found favour, in this 
country at any rate. In this connection, improved 
springing and more comfortah!* riding of the machine 
is indirectly a factor which cannot be ignored if the 
long non-stop runs now being made are to be success- 
fully continued. It might well be that with the use of 
one of the other fuels mentioned it would be possible to 
design still more powerful steam locomotives within the 
restricted loading gauge of this country without increas- 
ing the permissible axleload. 

Here it may be permissible to digress for a moment 
to emphasise one reason at any rate which has handi- 
capped the development of the steam locomotive in this 
country, namely the restricted loading gauge of our 
railways. By loading gauge is meant the maximum 
and minimum dimensions which a locomotive must 
pass if it is to clear fixed structures, such as tunnels, 
platforms, &c. This country was the first to build 
railways, and it is only natural that the dimensions 
which at that time were considered generous should be 
quite inadequate for present day requirements. This 
is especially noticeable when we come to the design 
of the boiler, and accounts for the practical disappear- 
ance of the chimney, which often puzzles the traveller. 

A further difficulty is the weight of the locomotive, 
and more especially the distribution of it, which has 
gradually increased, calling for costly bridge renewals 
and heavier rails. The normal axleload (by which is 
meant the load measured at the contact of the wheel 
with the rail) in this country is about 20-21 tons, but 
engines with 224 tons axleload are running in India, 
and one for 28 tons has actually been designed. 
America this latter figure is actually in use. 
static axleload might be increased, certainly so far as 
bridges are concerned, if the latest research on the 
subject of impact on bridges is given effect to. With 
this is associated the hammer-blow of the wheels on 
the bridges and rails, a subject which is stressed by the 
exponents of electric transmission when comparing 
the steam with the electric locomotive, and the latter’s 
admittedly more even torque and better acceleration. 
The balancing of steam locomotives has not in the past 
received the attention which its importance deserved, 
but there is a movement on foot to investigate the 
effect on the running of the locomotive by reducing 
the proportion of the reciprocating parts which it has 
hitherto been considered necessary to balance. For any 
reduction obtained in the hammer-blow it is reasonable 
to contemplate a corresponding increase in the static 
axleload distributed over the driving axles of a loco- 
motive designed to run on existing rails, which would 
be a boon to the designer, and prove another direction 
in which the power of the locomotive might be increased 
within its existing restrictions. 

The ultimate aim, apart from increased power and 
speed, is obviously the reduction of fuel consumption, 
and the best brains of the engineering profession have 


concentrated on this, the use and evolution of the | 


superheater being one of the most important improve- 
ments now generally adopted. Mr. Gresley, in com- 
menting on the authors’ presidential address to the 
Institution of Locomotive Engineers, however, made 
special reference to the need for greater economy in 
steam distribution. Without this, the economy claimed 
for the high pressures now being used, and the still 
higher pressures being experimented with, may be 
largely discounted. The economical distribution of 
steam by means of improved valve gear has been engag- 











But the | not liable to form scale. 





It is difficult to make any real comparison with the 
steam locomotive on this basis, and naturally it is not 
feasible to carry about economisers and condensing 
apparatus of the size and efficiency found in an electric 
power station. But it must not be forgotten that 
experiments have been made in this direction. More 
than one locomotive has been built where the steam 
turbine is the prime mover, and an elaborate arrange- 
ment of condensers and fans is employed to deal with 
the large volume of exhaust steam. This problem of 
condensing the exhaust steam, whilst comparatively 
easy at sea, and on land where ample water is avail- 
able, proved to be most difficult to solve in the steam 
locomotive of this type. Notable examples are the 
Ljungstrém, the Maffei, and the Ramsey. In the 
Ljungstrém and the Maffei, the steam turbine is con- 
nected by reduction gearing to the driving wheels, 
and in the Ramsey the turbine drives an electric gene- 
rator supplying current to a motor driving a jackshaft 
coupled to the wheels. There is no doubt that these 
locomotives show considerable reduction in coal and 
water consumption, but so far it would appear that the 
advantages obtained have not outbalanced the dis- 
advantages of high initial cost and upkeep. 

It is in the boiler, however, that the greatest change 
is coming about. In spite of the reduced consumption 
above referred to, the demand is yet for more steam, 
and the use of higher pressures to promote economy. 

It would appear that a steam pressure of 250 lb. 
per square inch is about the limit that can be used in a 
locomotive boiler of the present type, whose size and 
weight have reached their limits and must lead to a 
radical change in design. 

There are several novel departures in high pressure 
design for steam locomotive boilers, which may roughly 
be divided into two types, that which may be termed 
the three-stage or perhaps more happily the multi- 
pressure boiler, and the water-tube boiler. There are 
several variations of each, and detailed descriptions 
would not come within the scope of this paper, but the 
Schmidt-Henschel, which is being tested on the 
London Midland and Scottish Railway, is perhaps the 
most interesting of the multi-pressure boilers. In this 
boiler, steam is raised in a high pressure drum by means 
of a closed circuit of tubes and headers (forming a fire- 
box) and an evaporating coil in the high pressure 
drum, the steam being generated by indirect heat. 
This transfer process is, of course, not a new one, as it 
is in use for heating and cooking boilers, or cauldrons, 
but it has the advantage for high pressure boilers that 
distilled water can be used in the coils, which does 
not suffer loss by evaporation; and the high pressure 
drum, being fed with water from a low pressure boiler 


In | section, and also not being in contact with the fire, is 


Steam is maintained in the 
closed circuit at about 1,400 lb. pressure, and raises 
the pressure in the high pressure drum to about 900 lb. 
This steam is fed to the high pressure cylinder, and the 
exhaust steam from this cylinder, supplemented by 
superheated steam from the low pressure boiler heated 
by the flue gases, is taken to the low pressure cylinders 
at about 250 Ib. pressure. 

The water-tube firebox has been experimented with 
extensively in America, but the most interesting 
example of the water-tube boiler proper is that of the 
London and North-Eastern Engine No. 10,000. In 
this locomotive, Mr. Gresley collaborated with Messrs. 
Yarrow, the well known designers and builders of 
water-tube boilers for marine work, in evolving a water- 
tube boiler which could be successfully used for loco- 
motive work. Such a boiler involved radical departures 
from marine and land practice. Perhaps the chief 
feature of this boiler is the long single steam drum which 
forms the backbone of the boiler, is large enough to 
admit a man, and into which the water tubes are 
expanded, and from which also, the lower drums 
are suspended, special arrangements being made for 
expansion. 

The pressure adopted is a more moderate one than 
that of the multi-pressure boilers already referred to, 
being 450 Ib. per square inch. A detailed descrip- 
tion of the ingenious arrangements to provide for 
expansion, and to prevent the formation of scale, and 
the stream lining of the whole locomotive, cannot be 
given here, but have already been published. 

No doubt modifications may be found necessary 
after further service, but this boiler has the great 
advantage of simplicity of construction, adaptability 
to modifications of heating and grate surface, and its 
application to the steam locomotive seems assured. 
































SEPT. 16, 1932.] 


ENGINEERING. 





343 








The cost of maintenance, when applied to a new design, 
is often the measure of its success, and all indications 
point to a low cost of maintenance in a boiler of this 
type. 

This résumé would not be complete without reference 
to the great improvements in the materials which can be 
used in the construction of the locomotive, although 
in this respect the steam locomotive cannot alone 
claim the benefit of them, as axles, tyres, &c., are 
common to oil or electric locomotives, but the steam 
locomotive stands to benefit to a greater extent because 
of the use of special steels for boiler plates and tubes 
and steel connecting rods weighing over one ton, which 
form such an important part of its design. We have 
seen, therefore, that the steam locomotive, restricted 
as it is in this country by the limited loading gauge and 
limited axle-load, &c., is fulfilling the calls made upon 
it. Some of the present restrictions can be met by im- 
proved methods of balancing (especially in two- 
cylinder engines) permitting of higher axleloads, but 
if demands are still further increased, and further 
economies are to be obtained, the new designs of boilers 
with higher pressure, and the possible use of other or 
different forms of existing fuel seem the direction in 
which still further progress may be expected. Mean- 
while, the steam locomotive in its simplest form (but 
with the latest improvements in detail) is fulfilling the 
demands made upon it, is handling the fastest and 
heaviest trains in use, and the demands of the user 
have so far been matched by the progress of the 
designer. 


THE ELECTRIC PROPULSION 
OF SHIPS.* 


By Cartes C. Garrarp, Ph.D., M.I.E.E. 


(Concluded from page 272.) 

Turbine-Electric Drive using Induction Motors.—One 
of the reasons that have caused the asynchronous 
induction motor to be used in turbo-electric propulsion 
applications is the possibility of varying the economical 
speed of the propeller motors with constant electrical 
frequency, i.e, constant engine speed, by varying 
the number of poles on the motor. This is simply a 
question of alteration of electrical connections carried 
out by suitable switches. As the number of revolutions 
per minute of the turbine is not altered, an economical 
slow cruising speed is attained. This was the reason for 
the adoption of the two speed induction motors for the 
propulsion of the capital ships of the American Navy. 
It may be doubted however, whether it was sound to 
design a warship upon peace-time considerations. The 
test of a battleship is the last fraction of a knot and 
fighting efficiency in battle. However this may be, 
the application of the induction motor in commercial 
marine propulsion has been for moderate-sized vessels. 
In these it allows a particularly high economy to be 
attained in suitable cases by utilising the main supply of 
electric power for the auxiliaries as well as the main 
propulsion. 

In the ordinary steamship using steam auxiliaries, 
any attempt to attain a heat balance, as in a land 
power station, is well nigh impossible. In such a ship 
the steam used in auxiliaries varies, depending on the 
load, from 25 per cent. to 50 per cent. of the total 
steam produced. It is obvious that if the power for the 
auxiliaries be taken for the main electric generators, 
great economy can be attained. To do this, however, 
it is clear that the turbine speed must not vary a great 
deal. In such cases, only a limited range of propeller 
speed control is obtained by turbine speed control. 
The propeller induction motors are provided with slip 
rings, and slower speeds are got by inserting a variable 
resistance across these. This in itself is, of course, very 
inefficient. As these slow speeds are only required when 
in harbour and the like, the net loss over the voyage is 
negligible. The alternating-current motors for the 
auxiliaries must be arranged, of course, to give their 
output at the minimum turbine speeds. Such induction 
motor propulsion schemes have been used in self- 
unloading ore carriers on the Great Lakes, which require 
a large power for the unloading machinery. The 
arrangement allows the vessels to be slightly manceuvred 
without stopping the unloading. 

A variation of the foregoing allowing larger variations 
in the propeller speed while under way, is the use of a 
three-unit set for providing auxiliary power. This 
consists of an alternating-current motor, a direct- 
current generator, and a relatively small steam turbine, 
allin tandem. When the ship is travelling at top speeds 
the alternating-current motor, taking its current from 
the main generators of course, drives the direct-current 
generator which supplies the auxiliaries while the 
turbine runs idle. At three-quarter maximum speed, 
steam is automatically admitted to the turbine, which 
then drives both the direct-current dynamo and the 
alternating-current machine, the last now acting as a 











* Paper read before Section G of the British Associa- 
tion at York on Thursday, September 1, 1932. 


generator. The voltage is regulated in the direct- 
current machine by an automatic voltage regulator. 

A further reason for the adoption of the wound slip 
ring induction motor for these merchant ships, which 
take their auxiliary electric power supply from the main 
power units, is that it is necessary to be able to connect 
in the propeller motors without a great reduction in 
speed of the turbines. This can be done with this type 
of motor by connecting a variable starting resistance 
across its slip rings. This, of course, would not be 
possible with a synchronous induction motor, and for 
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ships employ direct-current electric machinery. This 
is discussed later on in this paper. For moderate sizes 
this is satisfactory, but with large powers, the large- 
current commutators of direct-current generators and 
motors are difficult, Moreover, with direct current it is 
not possible to increase the working voltage to any 
great extent so that the currents employed become exces- 
sive as the power of the ship increases. The difficulty 
with using alternating-current generators, having 
Diesel engines, for large ships is that, from considera- 
tion of engine design, a number of prime movers is 
necessary, and it has been consider that the syn- 
chronising and running in parallel of a number of 
alternating-current generators would be impossible 
| under marine conditions, The main point about this is 
the initial synchronising of the alternators. Once in 
synchronism, as has been shown by the turbo-generator 
synchronous motor drive, there is no difficulty in hold- 
ing the machines in step. Messrs. Brown, Boveri 
(Patent No. 6848/32) propose to get over this difficulty 
of synchronising as follows: The incoming generator 
is run up to idle speed which is somewhat above the 
running speed; the whole plant is then deprived of 
excitation, and the incoming generator switch closed on 
to the "bus bars; on the excitation switches being 
re-closed (generally at a point on the regulator to give 
over-excitation), all the machines are pulled into syn- 
chronism and share the load equally. In,this way the 
speed of the ship may be increased by; successively 
switching in additional generators, intermediate speeds 
between steps being obtained by regulating the 
governors of all paralleled machines equally. 

The scheme is illustrated in Fig. 15, which shows the 
horse-power/propeller speed characteristic of a single 
screw ship with three Diesel engines. It will be seen 
at low speeds one alternator is used running at about 
half speed. For higher speeds, two and three alter- 
natorsare used. Either asynchronous motor, of the type 
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this reason, the wound slip ring induction motors must 
be used in this type of merchant ship having turbo- 
electric propulsion. It may be added, however, that 
the development of the Diesel-electric drive will most 
probably prevent any considerable extension of the 
turbo-electric system for medium-sized vessels in the 
future. 

With Diesel engines there is, of course, generally 
no difficulty with regard to auxiliary power, as this can 
be provided by an auxiliary dynamo driven in tandem 
with the main generator by the Diesel-engine. These 
remarks apply, of course, when the Diesel-engine runs 
at constant speed, as is the case when direct current 
propulsion motors are used. This system of electric 
propulsion will be considered later in this paper. 

Diesel-Electric Propulsion Employing Alternating 








Current.—The majority of Diesel-electric propelled 








shown in Figs. 2 and 3, page 269 ante, or an induction 
motor, can be used. For reversing at full speed ahead, 
the speed of the Diesels is reduced to approximately 
40 per cent. by the governors, the excitation cut off, 
the motor direction switch reversed, and momentarily 
increased excitation applied. It will be seen that the 
process of reversing is precisely the same as described 
above, with turbo-generator and synchronous motor 
propulsion equipments. The only difference is that 
it is done with the several alternators in parallel. 
It is to be assumed that in the case of twin-screw vessels 
there would be a group of engines for each screw, as 
there would be no object in running the complete 
installation im parallel. This system has not as yet 
been applied in practice. A workshop demonstration 
has been made using six 150-h.p. Diesel engines with 
a single 815-brake horse-power induction motor loaded 






























344 


ENGINEERING. 


(SEPT. 16, 1932. 





to imitate a propeller drive. Tests showed that a 
complete reversal took place in 14 to 15 seconds, the 
current in the motor rising to about 2-8 times full 
load and a reversing torque of 138 per cent. of full 
load torque being exerted. The novelty about this 
scheme is the use of alternators in parallel, but to drive 
two synchronous motors from a single alternator is a 
commonplace in marine propulsion. It is somewhat 
remarkable that the reverse of this has not been 
proposed before. There can be little doubt that the 
scheme will have useful applications in the future. 

Electric Propulsion using Direct Current.—Direct- 
current motors are only suitable for propulsion pur- 
poses for smal] vessels not exceeding, say, 3,000 shaft 
horse-power. If even as high a voltage as 1,500 volts 
be used, the current at this horse-power is about 1,500 
amperes, and the commutation difficulty and that of 
the size of cables set this limit. Turbines for these 
small powers would nowadays hardly be considered, 
so that the only comparison necessary to be made 
is that of the Diesel-electric ship versus the motorship. 
As two engines must generally be used, it follows that 
on a motorship two screws are necessary against one 
on the Diesel-electric as with this the (in effect) two 
electric motors can be mounted on the one shaft. 
Moreover, with the electric system the speed of the 
propeller can be slow and thus more efficient. These 
considerations, together, can more than compensate 
for the electric losses. There are other incidental 
advantages of the electric system, such as easier starting 
and no necessity for reversing the engine. 

Self-Loading Ships.—The electric system permits 
the economical design of ships which require an 
amount of power in dock for loading and unloading 
comparable in amount to that to propel them. An 
illustration of this is the E.M.V. Cement Karrier. This 
vessel is used for the carriage of cement, on the Canadian 
Great Lakes, which is loaded and unloaded entirely by 
electrically-driven machinery consisting of cement 
pumps and scrapers. For unloading, the cement 
falls by gravity through hoppers to tunnels in the 
bottom of the ship. By means of steel cables, the 
scrapers are hauled fore and aft, bringing the cement 
to the pumps and air compressors, which discharge 
it to the dock side. It would clearly be economically 
unsound to provide the electric generators only for use 
in the docks, so that it may be said that electric pro- 
pulsion is necessary if such labour-saving vessels are 
to be constructed. 





sion power. 
main propulsion circuits. Under normal conditions, 
the two generators (shunt excited) and two motor 
armatures are all in series. It will be seen that the 


three-pole change-over switches at the bottom of the | 


diagram connect the generators either to the propulsion 
or cargo handling circuits at will; in addition, two-pole 
change-over switches are supplied to cut out any of the 
four machines in the event of a fault. 
the diagram in Fig. 16 will show that the mid-point 


of the motor windings is connected to earth so that the 
maximum voltage in the circuit to the ship’s frame is 
generators are 


440 volts. When handling cargo, the 


connected as compound machines. 
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The efficiency of the cargo-handling plant may be All main circuit switching is carried out with excita- 


gauged by the fact that the total capacity of the hold, 
viz., 2,300 tons of cement, can be discharged in four 
hours, requiring the services of only two or three men. 
Automatic electric mooring winches are provided 
to haul in as the vessel rises in the water with the dis- 
charge. The unloading requires the following machi- 
nery :—Two 208-h.p. motors for the air compressors ; 
a 300-h.p. motor for the screw pump; two 100-h.p. 
motors for the scraper winches; and four 18-h.p. 
automatic winch motors. 

Electrical Equipment of E.M.V. Cement Karrier. 
This vessel has a total deadweight of about 3,150 tons, 
and is driven by two 360-kw. Diesel direct-current 
generators (of 500 h.p.), running at 220 r.p.m., and a 
double armature propulsion motor of 775 h.p., running 
at 100 r.p.m., directly coupled to the propeller shaft. 
The engine-room auxiliary load is provided by 50-kw. 
generators coupled in tandem one each to the main | 
generators. The cargo handling machinery demands, 
on occasion, a larger amount of power than the propul- 





tion cut off. This is done by provision of sequence 
catches on the motor and generator changeover switches 
(see Fig. 16). The initial movement of these auto- 
matically cuts off the corresponding excitation circuit ; 
the delay due to the catch allows sufficient time for the 
field flux to die down. The switches are of the make- 
before-break type, so that the armatures are short- 
circuited before being entirely cut out of circuit. 

If the ship be running with reduced power it is 
necessary to vary the relative excitations of the 
generators and motors so that the propeller speed be 
limited to an extent corresponding to the power avail- 
able. This is done simply by the provision of auxiliary 
contacts on the various field contactors which, on 
operation of the latter, insert and cut out the resistances 
necessary in the various field circuits. Thus the 
necessary changes in field strengths are brought about 
automatically. 

Balancing relays operate should the voltages of 
the two generators or the two halves of the motor 


Fig. 16 shows the schematic diagram of the | 


Reference to | 








vary due to a fault. Operation of the balancing relays 
cuts off the field of the faulty machine which, in turn, 
as stated above, automatically makes the necessary 
changes in the other field circuits to suit the new 
running conditions. Earth leakage faults and _per- 
sistent overloads shut off the whole of the excitation. 
After the balanced voltage relays have disconnected 
the field of a faulty machine, the latter can be cut out 
of cireuit without interruption of the supply, as the 
changeover switches are, as has been said, of the 
make-before-break type. 

As with most direct-current ship propulsion speed 
control is on the Ward Leonard system. The possi- 
bility of the use of this system which is afforded by 
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Fig. 19. RELATIONSHIP BETWEEN PROPELLER 
MOTOR OUTPUT AND PROPELLER 
SPEED . E.MY. “CEMENTKARRIER. 
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direct current is, in fact, one of the chief advantages 
of the latter. The principle is very simple. With a 
shunt motor having constant excitation, the speed of 
the motor is proportional to the voltage applied to its 
armature. Thus, by simply varying the excitation 
of the generator, any motor speed from zero upwards 
can be obtained. Reversal of the generator field is 
followed by reversal of direction of rotation of the 
motor. Fundamentally, therefore, all one nas to do 
is to vary and reverse the field of the generator to 
obtain full speed control of the motor. The scheme is, 
therefore, perfect for bridge control. Figure 17 shows 
the interior of the wheel-house in the Cement Karrier. 
To the left of the wheel is the ordinary telegraph for 
use in emergency. Normally, full-speed control and 
reversing is performed by moving the handle of the 
controller on the right. As this handle is moved, 
the revolutions per minute of the propeller are seen to 
vary on the indicator placed on the left of the clock. 
Actually, on the Cement Karrier, three control stations 
are provided, viz., in the wheelhouse, on the flying 
bridge, and in the engine room, in addition to manual 
control in the engine room. 

The movement of the arm of the controller in the 
wheel house moves a contact over the studs of a 
resistance connected across the 220-volt battery. 
A similar resistance is mounted on the main generator 
field regulator. It will be seen from Fig. 18, that if both 
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NICKEL-CHROMIUM-SILICON 





Fie. 2. Nr 206 per Cent., Cr 1°87 PER CENT., 
S1 6-0 per Cent., T.C. 1°90 PER CENT. AUSTENITE, 
FLAKE GRAPHITE AND TRACES OF CARBIDE. X 200. 





. Mild Steel: Thick scale. No growth. 


Dorm Coto 


Cast Iron, 1-7 per cent. Si: Thick scale. 
Cast Iron, 3-7 per cent. Si: Thin scale. 
. Silal Cast Iron, 5-6 per cent. Si: Superficial oxidation. 
. Silal Cast Iron, 7-5 per cent. Si: Surfaced only tarnished. 
. Nicrosilal Cast lron: Surface almost untarnished. Growth 1 per cent. 


CAST IRONS. 
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Fie. 3. Nr 170 per Cent., Cr 3°1 PER CENT., 
S81 6°3 per Cent., T.C. 1°58 per Cent. AUSTENITE, 
Frye GRAPHITE AND CARBIDE. X 200. 


ee 








4 5 6 


Growth 16 per cent. 

Growth 12 per cent. 

Growth 5 per cent. 
Growth 3 per cent. 


Fie. 4. Trst Bars arrer HeatrnGc ror 7 Hatr-Hour Periops rn a Gas MUFFLE AT ABOUT 
1,000 pre. C. 


arms are in corresponding position, no current passes 
through the relay which is connected between the 
two arms. Should the bridge arm be moved, current 
passes in one or the other direction through the relay. 
The latter closes the circuit of the small $-h.p. motor 
which drives the main regulator. The latter is then 
moved until the arm on the control regulator takes 
up a position again corresponding to that of the bridge 
controller, when further motion is arrested. An 
additional relay operates a clutch which disengages the 
}-h.p. motor when current ceases to flow through the 
relay; thus overshooting is prevented. It will be 
seen that only three wires are necessary to the bridge 
control. 

In the circuit of the rheostat-operating motor are 
connected the contacts of the over-power relays shown 
in Fig. 16. Should too much power pass between the 
generator and propeller motor due to too rapid accelera- 
tion or overspeed during deceleration owing to motoring 
of the main generator, the relays stop the rheostat- 
driving motor until the overload has decreased and 
the relays reset. 

The trial results are given in Fig. 19. Under bridge 
control, the time taken to reverse the motors from full 
speed ahead to full speed astern was approximately 
16 seconds. As regards the balanced voltage protec- 
tion on shutting down one engine, when this had fallen 
about 15 per cent. in speed, the field contactor tripped, 
and the ship settled down to reduced speed on one 
generator with hardly any perceptible disturbance. 
The usual voyage of the Cement Karrier is between 
Montreal and Lake Erie, and includes some six canals 
and 46 locks. The extreme ease of control, allowing, 
as it does, way to be immediately checked on entering 
the locks, has proved the system of propulsion and 
control adopted to be eminently suitable for the 
service. 








The Lockfyne,* which works on the West Coast of 
Scotland service, is another example of bridge control. 
It is a twin-screw vessel with Diesel-electric propulsion, 
having two direct-current generators driven by Diesel 
engines, each of 1,000 indicated horse-power and two 
670 brake horse-power, 438 r.p.m. motors Actually, 
two bridge controllers are used, one each side of the 
bridge and coupled together. Contactors operated by 
cams are located in the base of the controller. These 
make the necessary connections for reversing and 
obtaining six speeds from one-quarter to full speed. 
Intermediate speeds are obtained by regulator control 
in the engine room. It will be seen there are two 
handles on each controller, one being for the port motor 
and the other for the starboard motor. The arrange- 
ment requires a much larger number of control wires 
for the bridge to the engine room than does the scheme 
illustrated in Fig. 18. 








NICKEL-CHROMIUM-SILICON CAST 
IRONS.+ 

By A. L. Norsury, D.Sc., and E. Morcan, M.Sc. 

Tue chief result of the present investigation has 
been the development of a grey cast-iron (Nicrosilal) 
containing about 18 per cent. of nickel, 6 per cent. 
of silicon, 2 per cent. of chromium, 1-8 per cent. of 
total carbon and 1 per cent. of manganese, which is 
exceptionally resistant to growth and scaling and is 
also remarkably ductile; in consequence, it is not 
liable to the cracking on sudden heating or cooling 
which was the defect—for certain purposes—of the 





* See ENGINEERING, vol. exxxi, page 730 (1931). 

+ Paper read at the joint session of the Iron and Steel 
Institute and Institute of Metals, on Tuesday, Septem- 
ber 13, 1932. 
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4 per cent. to 10 per cent. silicon (Silal) cast-irons* 
from which it was developed. It is similar, in certain 
respects, to “* Ni-resist,”’ a low-silicon (1-25 per cent. 
to 2 per cent.), austenitic, corrosion- and heat-resisting 
cast-iron, containing 2-75 per cent. to 3-10 per cent. 
total carbon, 12 per cent. to 15 per cent. nickel, 1-5 per 
cent. to 4 per cent. chromium, | per cent. to 1-5 per 
cent. manganese, and 5 per cent. to 7 per cent. copper, 
recently developed in America. The chief difference 
lies in the higher silicon content of Nicrosilal. The 
iron can be melted in the cupola, and there is no 
difficulty in obtaining total carbon contents as low as 
1-8 per cent. or less from such melts, since the 4-3 per 
cent. eutectic carbon content of pure iron is reduced 
by the presence of 6 per cent. of silicon and 20 per cent. 
of nickel to about 2 per cent. of carbon. The iron 
solidifies at about the same temperatures as low- 
phosphorus, high-quality grey iron, but requires 
somewhat more feeding since its graphite content is 
lower. It can be run into sections less than } in. thick, 
and such sections can be cast free from white or 
mottled iron. It is easily machinable, giving a fine 
surface finish, and can be burnished and surface- 
hardened by cold-work. It is non-magnetic, has an 
electrical resistivity of about 160 microhms per centi- 
metre cube, and has good corrosion-resisting pro- 
perties, which are improved by the addition of copper 
as in the case of “ Ni-resist.” 

The composition may be varied over certain ranges, 
depending on a number of factors which will now be 
considered. The liability of cast-iron to growth is 
largely dependent on the size and number of the 
graphite flakes in the structure (incidentally the present 
iron owes a considerable part of its growth-resistance 
to its low total carbon content), consequently the 
graphite structure should be as fine as possible, par- 
ticularly in thick sections. This may be obtained by 
reducing the total carbon content, or increasing the 
chromium content, by superheating, or by additions 
of steel to the melt. Reducing the total carbon or 
graphite content, however, reduces the “ castability ” 
and increases the tendency to solidify white in thin 
sections, and for most purposes a total carbon content 
of about 1-8 per cent. gives the best compromise. 

In order to obtain good machinability the matrix 
must be austenitic and not martensitic, and for this a 
nickel content of at least 18 per cent. is necessary when 
no chromium is present, but this 18 per cent is pro- 
gressively lowered to 13 per cent. of nickel as the 
chromium content is increased to about 1-8 per cent. 
Further increase in the chromium content does not 
further affect the amount of nickelrequired. The silicon 
content is also without appreciable effect on the amount 
of nickel required. Although an iron containing 13 per 
cent. of nickel and 1-8 per cent. of chromium is quite 
easily turned and drilled, it has the property of being 
hardened by cold-work, and in the cases in which, for 
example, the surface of the metal has to be cut by 
cold-chiselling, it is necessary to increase the nickel 
content to about 20 per cent. and lower the silicon 
content to about 5 per cent., to reduce this tendency 
to work-hardened beneath the tool. 

If easy machinability is not so important, the 
chromium content may be increased, and this increases 
the heat-resisting properties and hardness, and although 
with 5 per cent. of chromium the irons are becoming 
definitely mottled they are still machinable with high- 
speed tool steel. Similarly, the nickel content may 
be reduced below 13 per cent. and hard martensitic 
irons obtained, although as the nickel content is 
reduced the irons become less and less ductile, and, 
moreover, give a volume change at the critical point 
on heating and cooling which is liable to cause dis- 
integration and growth. The silicon content should 
be as high as possible in order to obtain the best resist- 
ance to growth and scaling, but should not exceed 
6 per cent. with 20 per cent. of nickel, or 7 per cent. 
with 16 per cent. of nickel; otherwise free silicide will 
be present in the microstructure and will cause loss of 
ductility and machinability. 

The above-mentioned compositions have been made 
the subject of patent applications by the British Cast- 
Iron Research Association and are being made, under 
licence, by members, for such purposes as furnace 
parts, moulds for glass and for metals, pots for case- 
hardening and for molten salts, internal combustion 
engine parts, &c. 

The experimental results from which most of the 
above information was obtained will now be discussed 
briefly. Three sets of test bars were normally cast in 
green sand from a 30-lb. crucible melt, with inter- 
mediate reheatings and additions of increasing amounts 
of nickel. Each set consisted of a 1-2 in., 0-875 in., 
0-6 in. and 0-4 in. diameter bar, each 16 in. long. 
Transverse tests were carried out on the 1-2 in., 
0-875, in., 0-6 in. and 0-4-in. bars on 14-in. centres. 
The results are determined as modulus of rupture in 
tons per square inch. Deflections were recorded in 





* See ENGINEERING, vol. cxxxi, page 839 (1931). 
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inches, for the 1-2-in, 0-875-in., 0-6-in. and 0-4-in. 
bars tested on a I4-in. span. Brinell tests, using a 
10-mm. ball and 3,000-kg. load maintained for 30 sec., 
were carried out on flat surfaces ground on the sides 
of the 1-2-in. bars, about 4 in. below the surface. 
Transverse tests on bars broken on 6-in. centres, bend 
tests, and 136 deg. pyramid hardness tests using a 
500-kg. load, were also carried out on 0-6-in. diameter 
bars after annealing for two hours at 950 deg. C. For the 
growth tests the percentage increase in volume and 
weight were determined on 0-6-in. bars after five heats, 
of 4 hours’ duration each, in moist CO, at 900 deg. C. 
Microstructure—When no chromium is present, 


about 18 per cent. of nickel is required to produce the | 


austenitic structure, and as the chromium is increased 
up to about 1-8 per cent. the amount of nickel required 
is reduced to about 13 per cent. Further increase in 
the chromium content does not further reduce the 
amount of nickel required in the case of irons con- 
taining about 6 per cent. of silicon. The explanation 
of this appears to be that chromium up to about 1-8 
per cent.* is retained in solid solution, while further 
additions of chromium are not in solution, but present 
as carbides. This is substantiated by the micrographs 
shown in Figs. 2 and 3 on page 345. The iron shown 
in Fig. 2 had been heated at 900 deg. C. for five 4-hour 
periods, having been used in the repeated-heating tests 
referred to later. This annealing caused the greater 
part of the small amounts of carbide which the iron 
contained when in the as-cast condition, to dissolve. 
The micrograph shows that about 1-8 per cent. of 
chromium can be held in solid solution by these com- 
positions at 900 deg. C. Chromium in excess of this 
amount is present as carbide, as shown in Fig. 3. Varia- 
tions in the silicon content up to about 6-5 per cent. do 
not appreciably affect the amount of nickel required to 
produce the austenitic structure when no chromium 
is present. 

The minimum amount of nickel required to produce 
the martensitic structure increases as the silicon content 
increases; it is progressively reduced—at the rate 
of about | per cent. of nickel per 1 per cent. of chro- 
mium—as the chromium is increased to 1-8 per cent., 
and is not further influenced by higher chromium 
contents, Another important factor in connection 
with the microstructure is that when the silicon and 
nickel contents exceed certain limits a new micro- 
constituent, which is a silicide, makes its appearance. 

Brinell Hardness.—The Brinell hardnesses are in 
accordance with the microstructures, that is to say, 
the irons in the austenitic region are very soft and 
increase in hardness with chromium contents above 
about 1-8 per cent. as the amount of carbide present 
increases. They also increase in hardness as the amount 
of free silicide increases, and decrease as the graphite 
content increases. The irons in the martensitic region 
are very hard, and decrease in hardness as they approach 
the austenitic region. They are affected by the carbide, 
silicide and graphite contents in the same manner as 
the austenitic irons. The machinability, generally 
speaking, varies inversely as the hardness, but mar- 
tensitic irons, and austenitic irons near the martensitic 
boundary, have the property of hardening under cold- 
work and become more difficult to cut if the cutting 
operation cold-works the metal not removed. This 
tendency decreases as the distance of the austenitic | 
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| deductions from these tests are in accordance with | 
those given in a previous paper,* namely, that as the | 
silicon content is increased—in the present case from | 
about 3 per cent. to 7 per cent.—the surface oxidation | 
is reduced very markedly. This also reduces the | 
growth which is largely due to internal oxidation down | 
the graphite flakes. The growth is also decreased | 
as the total carbon content is decreased and as the 
chromium content is increased, chromium having the 
action, when present in quantities above about 1-8 per 
cent., of decreasing the graphite content by causing it 
to be replaced by a stable carbide, and of refining the 
graphite structure as shown in Fig. 3. Incidentally, 
the graphite structure shown in Fig. 2 is too coarse for 
good growth-resistance and is due to the total carbon 
content being not far removed from the eutectic com- 
| position, which, as stated above, is about 2 per 
| cent. of carbon when 6 per cent. of silicon and 20 per 
| cent. of nickel are present. Increasing the chromium 
| content also increases the resistance of the matrix 
to scaling. The nickel content, in comparison, does | 
| not affect the scaling properties to any marked extent. | 
| It does, however, greatly improve the growth-resisting | 
properties when it makes the irons austenitic, and | 
eliminates the volume change at the critical point on | 
| heating and cooling. In many of the martensitic 
| compositions the change on cooling occurred when the 
| irons were nearly at room temperature, and the cracking 
| of the material consequent on the volume change could 
be plainly heard. Such cracks will tend to cause 
disintegration and growth, particularly those near the | 
surface, which, before they can weld up on reheating, | 
become oxidised and afford channels for internal | 
| oxidation and growth. 
| The general conclusions from the growth tests 
lare that many of the compositions tested showed 
|exceptionally good resistance to growth and scaling, | 
|and were, in fact, much better than any other cast- | 
irons that had ever been tested previously. The best | 
results were obtained on those austenitic irons which | 
had the highest silicon and chromium contents and | 
the lowest total carbon contents, within the limits | 
pointed out above. 

An illustration of the good resistance to growth and 














THE BANCROFT WASHERLESS 
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to the left of the flange as drawn, and through these 
the water can pass when the spindle is screwed inwards 
to open the tap. In the fully-open position, the conical 
portion of the spindle will be in the cylindrical portion 
of the ferrule, so that the water can then flow from the 
inlet through the annular space between the body and 
the ferrule, whence it enters the latter through the 
circular ports and flows to the outlet through the taper- 
ing annular passage between the conical portions of the 
spindle and the ferrule. To close the tap, the spindle is 
screwed outwards, bringing the conical parts of the 
spindle and ferrule into close contact so that the passage 
between them is entirely closed, and it should be 
noted that the water pressure on the inner end of the 
spindle would tend to close the passage more tightly. 
It will be obvious, also, that any grit which may lodge 
between the conical surfaces as the tap is closed, will be 
flushed out when it is next opened, and any incrustations 
which may collect on the other surfaces after a long 
period of service can readily be removed when the two 
parts of the body are separated, since all the surfaces 
are then easily accessible. 

We understand that the tap, which is the invention 
of Mr. N. W. Bancroft, M.Inst.C.E., whose address 
in this country is c/o The Bank of London and South 
America, 7, Tokenhouse Yard, E.C.4, has been sub- 
jected to severe official tests by the Sanitary Works 
Department of the Argentine Government, who have 
approved it and have notified their dependencies 
throughout the Republic to that effect. In addition 
to tests with water at pressures up to 380 lb. per square 
inch, which, we are informed, were quite satisfactory, 
the tap has been used to control a pneumatic tool 
supplied with air at 100 lb. per square inch, showing 
no leakage when immersed in water, and has also 
remained perfectly tight with petrol under a head of 
25 ft. 

The tap, in the form illustrated, is already on the 
market in the Argentine and in South Africa, the 
spindle being formed with a left-handed, six threaded, 
two-start screw in order to comply with the require- 
ments of the Argentine authorities with respect to the 
possibility of water-hammer action. The thread, 
however, has been removed in certain private installa- 


composition from the martensitic boundary increases. |scaling of Nicrosilal, compared with certain other | tions and the tap was found to be self-closing under 


Deflection in Transverse.—An important property | 
of the irons, from both the mechanical and heat- | 
resisting points of view, is their ductility. Very high 
deflections are obtained on the austenitic irons, even 
with silicon contents as high as 7 per cent. The 
deflection is reduced as the irons become increasingly | 
martensitic and as the chromium content rises above 
about 1-8 per cent. and increases the carbide content. 
The deflection is also lowerec by the presence of free 
silicide. It is noteworthy that whereas silicon in solid 
solution in qa-iron reduces the ductility almost to zero 
when present to the extent of 3 per cent. or 4 per cent., 
it does not reduce the ductility of y-iron very greatly 
even when as much as 6 per cent. or 7 per cent. is 
present. 

Bend Tests, 0-6-in. Bars, after Two-Hour Anneal at 
950 deg. C.—Another indication of the high ductility 
of the austenitic irons is afforded by the bend tests. 
These vary with the composition in a very similar 
manner to the deflections, and it may be pointed out 
that in the austenitic region the high figure of 41 deg. 
bend was obtained on an iron containing as much as 
7 per cent. of silicon. The transverse test results of 
the same bars showed that values as high as over 
60 tons per square inch were obtained on certain com- 
positions which were mottled in the as-cast condition 
and were partly graphitised by the annealing opera- 
tion. The high strength of many of the austenitic 
irons, in conjunction with their high bend values, is an 
indication of remarkable toughness. 

Growth Tests in Moist CO, at 900 deg. C.—The general | 


* In irons of lower silicon content the amount is | 


probably a little higher. ' 





grey irons and mild steel, is shown in Fig. 4. After | 
the seven half-hour heats in the muffle at about 1000 
deg. C. the surface of the Nicrosilal test bar was almost | 
unoxidised, having only just lost its surface brightness | 
and showing little discoloration. It grew about | 
1 per cent., but this would be largely due to the graphi- 


| tisation of a certain amount of carbide, and would | 


consequently be non-recurrent growth on subsequent | 
heatings. Under the same treatment the low-silicon | 
grey irons grew and scaled very badly, as shown in the | 
illustration. 


—= = 
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THE BANCROFT WASHERLESS TAP. 


Tue tap illustrated by Figs. 1 and 2, on this page, 
is an adaptation, for domestic water services, of a form 
of valve which can be used with steam, gas, air, petrol, | 
&c., as well as with water, and has the advantage 
that its fluid tightness is not dependent upon the use | 
of rubber or other washers. Moreover, if desired, it 
can easily be arranged to shut off automatically under 
fluid pressure, athough the example illustrated is 
not so designed. 

It will be seen from Fig. 1 that the enlarged inner | 
end of the spindle is hollow and is partly cylindrical | 
and partly conical in form, and also that it fits in a} 
ferrule of similar form ; both the spindle and the ferrule | 
are of phosphor bronze. The ferrule, shown separately | 
in Fig. 2, is formed with a circumferential flange, by | 
means of which it is held between the two parts of the | 
body, which are screwed together as shown in Fig. 1. 
A number of circular ports are cut through the ferrule 








* Norbury and Morgan, loc. cii. 


very low heads. It would thus be possible, by employ- 
ing a suitable thread, to make the tap self closing under 
the conditions obtaining in ships, railway rolling stock, 
&c. Another point of interest which appears from the 
tests of the Argentine authorities, is that the delivery 
of a 4-in. Bancroft tap was 28 per cent. greater than 
that of an ordinary bib cock of the same nominal size, 
this point being of particular importance in connection 
with fire services. 


Raryy-Season Run-Ways For AIRCRAFT IN AFRICA. 
—Among the problems to be solved in operating the 
all-the-year-round, Trans-African airmail service of 
Messrs. Imperial Airways, Limited, is the deterioration 
of aerodrome surfaces during spells of rainy weather. 
Periods of prolonged and heavy rain may produce results 
so adverse for the take-off, landing or taxying of large 
aircraft, that it is often essential, apart from ordinary 
drainage operations, to prepare special runways so as to 


|ensure a sufficiently firm surface irrespective of the 


softness of other portions of the aerodrome. Tests have 
been conducted recently at the Malakal aerodrome in the 
Sudan, where during heavy rain the condition of the 
cotton soil becomes particularly pasty and bog-like. As 
a result of the experiments, however, a method has been 
evolved whereby the top layers of the cotton soil are 
removed, pulverised and mixed with asphalt in concrete 
mixers, a suitable solvent being employed. This pro- 
duces a substance, which, when put down in layers and 
rolled, does not set entirely hard, but when cut up, say, 
by a tail-skid, can quickly be rolled out smooth again. 
Further, the surface, though remaining plastic to a 
certain extent, can be relied upon to stand up to the 
weight of aircraft passing over it. This method of pro- 
ducing a rainy-season run-way has the merit of simplicity, 
and, it is stated, the cost is reasonable. 
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ance. For the large outputs now required from| occur in large castings and is also considerably 


THE WORKS OF MESSRS. C. A.| have been able to reduce the weights to about 60 per | inlets to the steel casing are streamlined and are 
PARSONS AND COMPANY, LIMITED. | cent. of that of an equivalent casting. An elec- | located in the bottom portion, while the outlets 
t : trically welded structure, moreover, is free from! are at the sides, as shown in Fig. 40. With this 

(Continued from page 289.) | contraction strains inherent in castings, and the| arrangement, the foundations and ducts are greatly 

As an example of the fabricated work, previously | delay caused by castings having to be replaced owing | simplified and are therefore less costly. 

mentioned, we may refer to the stator casing of a | to the disclosure of some defect during machining, 
turbo-generator, the mechanical construction of this|is avoided. When carefully designed, a welded-| end plates are cut by a circle-cutting machine and 
component being of considerable technical import- | steel casing eliminates the risks of cracks which may 


| For the construction of welded stator frames, the 


| drilled for the insertion of stay bolts, which are 
| utilised for building purposes only. One of the 





Fie. 40. Wetpep Srator Castine ror TurBO-GENERATOR. Fie. 42. Core-PLate Stamprne MACHINE. 








Fie. 41. Corg-PLatTe SHOP. 





turbo-generators, the question of transporting the | stronger. Fig. 40, on this page, shows a welded steel 
stators, which are the heaviest individual parts of| stator casing for a 50,000-kw. alternator. The 
the machines, imposes certain limitations, so that| casing is divided into a number of pressure and 
methods of reducing the weights of these parts| exhaust compartments in order to ventilate the 
without impairing their strength had to be devised. | stator on the multiple-inlet system. This system, 
Messrs. Parsons, by adopting the welded type of| which has been patented by Messrs. Parsons, 
stator casing and laying out the Walker Gate Works | ensures uniform cooling of both the stator and the 
for the production of these and other welded parts, | rotor throughout their entire lengths. The air 





stator end plates is clamped to machined floor plates 
and serves as the base on which the remainder of the 
| structure is built up. The plates for dividing the 
| pressure and exhaust compartments are cut by 
| a profile machine, and the key bars for securing the 
stator laminations are forged at the ends in a small 
| forge adjacent to the welding shop. The stator 
|is built up in each section by assembling and 
| welding each set of distance pieces and division 
| plate, the measurements and alignment of the 
| structure being carefully checked after each section 
| has been added. Prior to the removal of the 
| structure from the assembly floor, the wrapper plate, 
| which has been marked off and cut by the large 
shearing machine, is curved and welded in position 
and the lifting trunnions are riveted and welded in 
| place. 
The stator frame is then sent to Heaton Works 
|for completion. The first operations are the 
| marking off, boring, and general machining of the 
|casing. During the marking off, the overall dimen- 
|sions are carefully checked. After machining, the 
| stator casing passes to the armature shop at the 
| eastern end of No. 4 bay, as indicated on plan, 
Fig. 1, on page 143, ante. It is here that all the 
remaining work is carried out, the casing being first 
| prepared to receive the core laminations by having 
| dovetail-shaped keys fitted to the keybars. At 
| this stage, the massive end plates are fitted with 
non-magnetic core supporting fingers and tried in 
| position. The laminations for the iron circuit are 
| produced from sheets of high-quality silicon steel 
| alloy in the core-plate stamping shop, also indicated 
|on the plan and illustrated by the photograph 
| reproduced in Fig. 41, annexed. The production 
|methods employed for core plates, of course, 
|depend upon the number of any particular form 
required. In the case of large quantities they 
are stamped by means of a combination tool on 
double-crank presses, one of which, made by 
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Messrs. Taylor & Challen, Limited, Birmingham, 
is illustrated in Fig. 42 on page 347. The platens 
of this machine are 33 in. by 58} in., and an 
example of one of the stampings produced on it 
can be seen in the foreground. Smaller quantities 
of core plates are produced from plain blanks in 
which the slot holes are punched on a punching 


machine fitted with a horizontal frame which is| 
mechanism. | 
The blanks are located on the frame by dovetailed | 


rotated automatically by indexing 
keys engaging with keyways in the outer edges, and 
as the frame rotates the holes are punched succes- 
sively at the rate of about 100 per minute. The 


plates are trimmed on a rotary shearing machine, 


tube on the outside. They are made and insulated | sections from each end towards the centre. To 
in the insulating shop by methods which will be | complete the construction, the end windings are 
described later, when dealing with that department. | packed to prevent the possibility of movement, 
The end connections for the stator conductors | and the end bells and balancing rings are fixed in 
consist of copper strip formed to shape in the coil- | place. After completion, the windings are heated 
forming shop adjoining the armature shop. A full- | electrically and the rotor is run up to speed while 
size layout board is prepared, on which is marked | hot, to set the coils in their final position. It is 
the correct position of every strip. The connec-|then balanced, and subjected to an overspeed 
tions are very carefully formed, with each strip | test in the shaft-testing house, which will be referred 
exactly spaced the correct distance from the adjacent |to in a subsequent article. Finally, electrical 
one. Fig. 48, on page 362, shows a set of end | pressure tests are made on the rotor, both standing 
windings for an 18,750-kw., 11,000-volt generator | and running, and tests are also made to ensure that 
being adjusted in the coil-forming shop. The con- | there are no short-circuits between the turns. 


nection to the conductor is made by having a loop 


and afterwards ground on a machine specially | formed at each end of the connecting strips. The 
designed for the purpose, to remove any burrs which | loops pass over the ends of the conductors, the 
may have been produced by punching. 

The plates are then passed through an enamelling | and sweated solid with special solder. Previous to 
machine located in a building adjoining the core-| the end windings being finally fitted, they are 
plate stamping shop, as shown on the plan, Fig. 1,| insulated in the insulating shop. The completed 
page 143, ante. In this machine, which is illustrated | end winding is firmly secured with strong clamps 
in Fig. 43, annexed, the plates are fed through | and packing pieces. For drying out the stators 
two sets of rubber-covered rollers which are uni-|two vacuum chambers are provided, the largest 
formly coated with enamel supplied from a trough. | measuring 16 ft. in diameter by 16 ft. long. They 


| whole being stemmed tight with stemming pieces | 


The coil-forming shop is also used for the produc- 
tion of commutator segments for exciters and gear- 
driven direct-current generators, but this work calls 
for no special comment. The most interesting 
item of the equipment is the rotor coil-forming 
machine, illustrated in Fig. 49 on page 362. As 
already mentioned, the coils are formed of bare 
annealed copper strip, and as the finished coils 
must sometimes fit into slots which taper at the 
bottom, it will be obvious that the turns which lie 
at the bottoms of the slots must be narrower than 





The plates are then carried by a chain conveyor | 


through a gas-heated chamber, the temperature and 
rate of travel being adjusted so that the enamel is 
dry when the plates arrive at the far end. 


‘also be heated electrically. 


are heated by nests of steam tubes placed along the | those at the tops, although they must all be of 
sides, which maintain a temperature of about|the same length. A _ special milling machine, 
160 deg. F.; the stator conductors, however, can| capable of dealing with several turns at once, 
The air is exhausted! is used for reducing the width of copper in the 





Fie. 43. 


For assembling the core plates in the stator 
frame, the latter is placed in the vertical position 
with the lifting trunnions resting on horizontal 
tracks, and with the core-end plate in position at 
the bottom end. Fig. 44, annexed, shows a stator 
casing in position for core building. The plates are 
then assembled, the sections being separated by 
spacers attached by spot-welding to a thicker plate. 
As every three or four sections are built, a heavy 
iron ring is lowered on to them by the crane, and 
then pulled down by means of a screw press 
below the floor level in order to press the plates 
closely together. When the whole core has been 
built up in this way, it is tested magnetically by 
passing a heavy current through a cable coiled 
round the core in several turns, so as to produce a 
flux in the latter. The value of the flux is checked 


by a second coil, and the core is examined for the | 


detection of any hot spots which would indicate 
defective insulation between the plates. 

The next main operation on the stator is that 
of inserting the conductors, for which purpose the 
stator is turned into the horizontal position. Fig. 
44 shows a stator ready for turning after the core 
has been assembled and tested. The conductors are 


made of Parsons’ patent stranded cable, in order 
to reduce eddy currents, and each stator bar may 
consist of one, two or more conductors suitably 
insulated from one another, and having an insulating 


ENAMELLING MACHINE FOR CorRE PLATES. 


FABRICATED StTaToR witH CorE ASSEMBLED. 


Fie. 44. 


by a wet-air pump giving a vacuum of about 26 in.; case of a few of the bottom turns so that they 
of mercury. The stators remain in the chambers | fit accurately into the rotor. The copper strip 
for various periods up to six days. Fig. 45,on page| is fed to the rotor coil-forming machine from 
349, shows one of the vacuum drying chambers/a drum through a tension block which straightens 
being loaded with a stator and two transformers. | the strip, keeps it horizontal, and applies the 

Sectional drawings showing the construction of a| pull necessary to keep the coil to the correct 
typical high-speed rotor are reproduced in Figs. dimensions. Commencing with the largest turn, 
46 and 47, opposite. The rotors are supplied to| the coil is wound round four pins mounted on 
the armature shop machined, the first operation | two platforms, the length of the turn being fixed 
carried out on them in the latter being the shrinking| for any particular coil by means of rack and 
on of the collector rings over mica bands. The! pinion gearing which regulates the longitudinal 
field coils, of annealed copper strip, are bent to| distance between the platforms supporting the 
shape in the coil-forming shop and are supplied | pins. As already pointed out, it is necessary to 
bare to the armature shop. A trough of micanite| vary the lateral dimensions of the coil to suit the 
is inserted in each of the slots milled in the rotor} radial slots of the rotor, and this is effected by 
and the coils are placed in the slots, one turn at a| drawing the pins closer together by means of right- 
time, with micanite insulation between each turn. | hand and left-hand screw gear, for each successive 
When all the turns have been inserted in this way,| turn. A pointer and graduated scale are provided 
steel bars are fitted in the slots above them, and/|on each platform to indicate the lateral distances 
steel rings fitted with radial bolts are placed over| between the pins. As the strip turns the corner 
the bars so that inner ends of the screws bear! of the coil, in the process of forming, it passes 
on them. By tightening up the screws, the windings | between two horizontal guides which prevent it 
are pressed down into the slots, and by passing a| from buckling as it is moulded into shape by hand- 
heavy current through the windings, the micanite | ratchet mechanism mounted on the pin. The bend 
is softened sufficiently to enable the winding to be| is formed by drawing the copper to the minimum 
well bedded down. The edges of the mica trough | extent, as the copper is rigidly clamped near the pin 
are then turned down over windings, damping) by a form of vice, operated by an eccentric, before 
bars are inserted in the slots over the insulation, | any forming of the corner is commenced. A slight 
and steel or brass retaining keys are driven in! thickening of the copper strip at the bend is, 
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however, unavoidable, and the excess metal is| built up into sheets on thin Japanese rice paper 
removed by the rotation of two knife edges | and bonded with a special insulating varnish. 
incorporated in the horizontal guides. Owing to} This insulation is designed to withstand the highest 
the difficulty of handling a complete rotor coil on| temperatures and retain its flexibility throughout 
the milling machine, above referred to, it is usual, | its life. The sheets of insulation are wrapped round 
except in the case of coils for very small rotors, | the conductors in a special machine, in which the 
to form and mill the bottom turns separately, in| conductor is rotated, and the insulation tightly 
order to reduce the width, and then to braze these | wrapped on under the tension of a canvas wrapper, 
turns on to the remainder of the coil. The com-| the thickness of insulation depending, of course, 
pleted coil can then be easily removed from the|on the working voltage. A group of conductors 
coil-forming machine ready for winding in the rotor| is then placed in a steam-heated press to con- 
slots, as explained above. | solidate the insulating tube formed by the wrap- 

Photographs of the insulating shop are reproduced | ping, and, after drying out and applying a pressure 
in Figs. 50 and 51, on page 362, and in the back- | test, the conductors are ready for inserting into 
ground of the former the stranding machine for| the stator. The end connections for the stator 
the production of stator conductors can be distin-| coils are wound by hand or machine with mica 
guished. With this machine, the conductors are! insulating tape and impregnated in a manner similar 








Vacuum Dryinc CHAMBER BEING LOADED. 


Fig. 45. 





Fig. 47. 
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formed from cotton-covered or asbestos-covered; to the conductor bars. In the foreground of Fig. 
wires. The single wires are drawn from bobbins| 50, the insulation of end connections can be seen 
which are mounted on revolving discs, and formed | in progress. 
into shape by drawing through a throat piece of the} The manufacture of the micanite sheets used 
required size. The effect of the discs revolving is| in this department is shown on the right in Fig. 51. 
to give the strands of wire a spiral formation which | A sheet of Japanese rice paper is placed on a steam- 
is called the “lay.”’ The conductor is built up to| heated table, varnished, and mica splittings are 
its correct size by adding successive layers of| then applied by hand on the tacky varnish. By 
wires. | applying alternate layers of varnish and mica 
Any section of conductor can be formed, e.g.,| splittings, the sheets are built up to the required 
circular, oval, “ D” or rectangular. One continuous | thickness, which is usually of the order of 0-01 in. 
length of cable is formed in this way, the required| The varnish used depends upon the class of 
lengths being afterwards cut off, the ends being | insulation required, and may be of the hard moulding 
cleaned, sweated and pressed into shape. The| or flexible types, the latter being used when the 
separate lengths are then impregnated with insulat-| insulation is required for wrapping round bars. 
ing varnish at a temperature of about 200 deg. F.| Moulded mica is made up to any required thickness 





and under a 25-in. vacuum. They remain in| 
vacuum heaters, for 48 hours, in order to ary | 
out thoroughly, and after drying out in this way 
the varnish is admitted and allowed to remain 
for 4 hours; the varnish is then drained off and 
the conductor allowed to dry. The insulation for 
the stator conductors is composed of mica flakes 





by placing sheets one above the other in steam- 
heated presses, and from the sheets thus formed, 
rotor-slot insulation and innumerable details, 
such as bushes, tubes, commutator rings, &c., 
are subsequently moulded. A large commutator 
ring made in this way is visible in the foreground 
in Fig. 50. 








In this department, any purchased insulating 
material, such as presspahn and asbestos cloth, 
is tested before use. Presspahn is run between 
rollers between which a difference of potential of 
from 1,000 to 3,000 volts is maintained, according 
to the thickness. If a breakdown occurs, the piece 
is rejected or the defective portion cut out. A 
similar machine is used for testing asbestos cloth, 
but, in this case, the material is run between two 
sets of rollers at right angles with a difference of 
potential of 3,000 volts between each pair of 
rollers in the sets. In this way, a piece of wire 
or other conducting material lying in the direction 
of the warp or of the weft is detected. Tapes or 
strips of paper or cloth are made from rolls of the 
material by means of a slitting machine. Rotor-end 
packings, made of moulded bakelised asbestos, are 





also produced in this department, as well as a variety 
of bakelised paper products. 


INSTITUTE OF METALS JOINT 

AUTUMN MEETING. ~ 

Tue first joint meeting of the Iron and Steel 
Institute and the Institute of Metals opened with 
the delivery of the autumn lecture of the Institute 
of Metals on the evening of Monday, September 12, 
and was brought to a conclusion on September 15. 
The opening meeting was fully dealt with on pages 
323 and 333 ante. The subsequent business sessions 
for the reading of papers were held partly at the 
Institution of Civil Engineers and partly at the 
Institution of Mechanical Engineers. 


Jotmnt Session OF THE Two INSTITUTES. 


On Tuesday morning, September 13, at 10 o’clock, 
the members of both Institutes assembled at the 
Institution of Civil Engineers. At this joint session 
papers of interest to members of both Institutes 
were presented for discussion. The chair was 
occupied at the commencement by the president of 
the Iron and Steel Institute, Colonel Sir Charles 
Wright, Bt. During the morning the presidents of 
the two Institutes occupied the chair alternately, 
Sir Charles Wright when a paper from the Institute 
of Metals was being presented, and Sir Henry 
Fowler when a contribution from a member of the 
Iron and Steel Institute was being read and dis- 
cussed. 


Works Puant ror Hot-Workine or NICKEL. 


The first contribution considered was an Institute 
of Metals paper on “ Modern Works Plant and 
Equipment for the Hot-Working of Nickel and 
Nickel Alloys,” by Messrs. W. R. Barclay, G. A. V. 
Russell, and H. Williamson ; it was read in abstract 
by Mr. Barclay. We reprinted this interesting 
contribution to the proceedings on page 338 of our 
issue of last week. 

The first speaker in the discussion, Dr. W. J. P. 
Rohn, considered that the paper showed the trend 
of development which was taking place in non- 
ferrous metallurgy. Dr. W. H. Hatfield, who 
spoke next, said that he fully appreciated the value 
of joint meetings. Steel metallurgists hid much to 
learn from non-ferrous metallurgists. The former, 
however, were not particularly interested in the 
precious metals, and nickel was, in some respects, 
a precious metal. Nevertheless, nickel was quite 
a valuable metal to add to iron for the purpose of 
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modifying the latter metal’s properties. 


were which necessitated this machining. He won- 


dered whether the troubles were due to cold lapping, | 


trapped slag, or occluded gases given off under 
subcutaneous blow-holes. Emphasis had also been 


fumes. In ferrous metallurgy it had been found | 
that additions of 10, 12, 15, or 20 per cent. of 
nickel produced alloys which appeared to be | 
immune to the action of sulphurous gases. In| 
conclusion, he would like to stress his opening 
remarks, namely, that metallurgists could really | 
take a far greater interest in nickel if its economic 
value were such as to permit of the metal being 
employed on an extensive scale. The last speaker, | 
Mr. R. C. D. Fell, pointed out that the authors had | 
made the best possible use of a very congested site, | 
and, moreover, that the whole of the plant had 
been designed and built in this country. 

In a brief reply, Mr. G. A. V. Russell stated that 
he would have welcomed more critical discussion of 
the features embodied in the plant. In a further 
reply to the discussion, Mr. W. R. Barclay first 
referred to the matter of the planing of the ingots. 
He stated that it was, indeed, possible to produce 
good rolled material without machining the ingots. 
The trade, however, demanded such high standards 
of finish in sheets that it was desirable to machine 
the cast slabs from which they were produced. 
Moreover, magnesium was used as a desulphurising 
and deoxidising agent, and any metallurgist posses- 
sing experience with nickel-rich alloys, to which 
magnesium had been added, would be familiar with 
the very great difficulty of obtaining perfectly 
clean ingots. This factor, in turn, led to difficulties 
in obtaining perfectly clean surface in rolled products. 
Hence, the operation of planing was profitable from 
the point of view of securing high-grade finish. 
He quite agreed that in alloys containing from 
10 per cent. to 12 per cent. of nickel, the problem of 
sulphur was not serious, When, however, alloys 
containing from 70 per cent. to 90 per cent. of nickel, 
and also pure nickel itself, were concerned, the 
difficulties brought about by the presence of 
sulphurous gases were indeed serious. 


INTERNAL-COMBUSTION ENGINE VALVES. 
Sir Henry Fowler then took the chair and called 


The | 


authors had emphasised the necessity of planing or | 
machining all their nickel ingots, and he would like | 
to know what the difficulties, as regards surface, | 


laid by the authors on the desirability of keeping | 


nickel and nickel alloys away from sulphurous | 





upon Mr. J. R. Handforth, a member of the Iron and 
Steel Institute, to read his paper, ‘‘ Metallurgical 
Problems Arising from Internal-Combustion Engine | 
Valves.” We intend to reprint this contribution, 
which contained a clear and concise exposition of 
the requirements of steels for the valves of internal- 
combustion engines, and the progress which had 
so far been made in this direction, in a forthcoming | 


issue. 

Professor J. H. Andrew, who opened the discus- 
sion, stated that the present was, to his knowledge, 
the first occasion on which a paper dealing with 
automobile engine valves had been presented to 
the Iron and Steel Institute. At the beginning of his | 
paper, the author had given a list of 23 alloy com- 
positions which had been tried out for internal- 
combustion engine valves during a period extending 
over a number of years. This list was most illumina- 
ting, for it represented 23 “ shots in the dark” to 
obtain a suitable alloy. Most of these steels con- | 
tained silicon, tungsten, and other elements which | 
tended to raise the temperature of the a to y change. | 
In his opinion, the most dangerous element present | 
in valve steels was carbon. As had been shown, it | 
could be deposited in the form of nodules and some- | 
times separated out round the grain boundaries. | 
The next speaker, Mr. 8S. A. Main, considered that | 
the most interesting point contained in the paper was | 
that the valve steel which, on the whole, had come | 
out best was also the most expensive. Owing to the 
cost of this alloy, search had been made for a cheaper 
product, but Mr. Handforth had proved that a 
cheaper, and witha] satisfactory, material had not | 
been found. When the problem of aero-engine valve | 
steels had become acute, he and his colleagues had 
pinned their faith to the expensive type of steel 
containing 30 per cent, of nickel, and the author | 
had justified their judgment in that respect. 





Dr.W. H. Hatfield, drew attention to the mechani- 
cal tests made by the author on his valve-steel 
specimens after exposing them to high tempera- 
tures for 1,000 hours, and to his statement to the 
effect that aero-engines should give 1,000 hours 
service with merely “‘ top overhaul.” He would 
like to remind the meeting that 1,000 hours of ser- 
vice represented from 100,000 miles to 200,000 miles 


of flight and this implied a tremendous demand | 


upon the metal employed for the valve. The paper 
could be taken as fully authoritative on the subject 


| dealt with, and it had shown, in effect, that none of 


the steels investigated possessed all the character- 
istics required. Nevertheless, several had given good 
service, among them the austenitic steels containing 
tungsten. 
remarkably good performances when used for aero- 


|engine valves ; they offered excellent resistance to 


oxidation but did not possess high strength at 
elevated temperatures. They were utterly different 
from the nickel-chromium-tungsten type of alloy. 


| Speaking on purely scientific grounds he did not see 


the need of adding 30 per cent. of nickel to a valve 
steel; from 10 per cent. to 12 per cent. of nickel 
was quite sufficient to meet the conditions imposed. 
The author had stated that a valve steel should 
possess the highest possible notched-bar value at 
high temperatures. This needed some emphasis as 
steelmakers were so often asked for a notched-bar 
value at ordinary temperatures, which, in fact, 
had no relation to the properties of the alloy at high 
temperatures. Another condition put forward by 
the author was that the valve steel should be capable 
of being machined easily and satisfactorily by 
ordinary methods. The laying down of this con- 
dition had been one of the greatest hindrances to 
the development of ferrous metallurgy since he had 
been connected with it. He hoped makers of aero- 
engines, and others, would realise that there were 
ready means of working these materials possessing 
special characteristics and that steelmakers would 
not continue to be hindered by the inclusion of 
such a clause in specifications. Professor Andrew 
had referred to the list of alloys given at the outset 
of his paper by Mr. Handforth as “ shots in the 
dark.” He would like to assure the meeting that a 
substantial amount of research lay behind each of 
the suggested compositions. 

Colonel N. T. Belaiew asked if it would be 
possible to publish series of microphotographs, 
showing the structure of, say, shafts and valves 
which had been proved to give the best results in 
service. Mr. T. H. Turner, who spoke next, asked 
if a valve, the head of which was composed of 
such a material as Nicrosilal and the stem of steel, 
would possess advantages for use in motor-car 
engines. The ordinary forging procedure of a 
valve had rather a tendency to produce a split 
lip. A casting would not have this tendency. 
The next speaker, Dr. J. W. Jenkin, said that the 


author had stated that silicon was used in valve | 


steels for two distinet purposes ; in the first place, 
element, particularly in the presence of 
produced wonderful resistance to 
in the second place its effect—up to 
was to raise the Ac, point approximately 
This was certainly 
when the carbon 


this 
chromium, 
oxidation ; 
5 per cent. 
50 deg. C. for each 1 per cent. 
true. Silicon-chromium steels, 


| present was low, were suitable for the. manufacture | 
seamless tubes, and indications had show . “n: y 
| of seamless tubes, and indications had shown that | would was only a question of a few shillings. The 


their resistance to oxidation, in certain circum- 
stances, was as good as that of the 18/8 austenitic 
variety of stainless steels. The silicon-chromium 
steels, especially those low in carbon, possessed 
considerable future. In closing the discussion, 
Sir Henry Fowler referred to Colonel Belaiew’s 


plea for the preparation of what might be termed | 


standard series of microphotographs. Such a scheme, 
stated Sir Henry, presented great difficulties. In 


| drawing up specifications, he himself had occasion- | 
| ally laid down what the microstructure should not | 
| contain, but this was as far as he had been able | 


to go in this direction. The author, Mr. J. R. 


| Handforth, having intimated that he desired to} 


reply in writing to the discussion, the meeting 

passed on to the next paper on the agenda. 
Movtps For Non-Ferrovs Strip Ineors. 
Colonel Sir Charles Wright, having resumed the 

chair, called upon Mr. G. L. Bailey, member of 





The silicon-chromium steels had given | 


| the Institute of Metals, to read his paper on 
- Mould Materials for Non-Ferrous Strip Ingot 
| Casting.”” This contained an account of an investiga- 
|tion into the suitability of cast-iron, mild steel, 
|and copper moulds for the casting of 70: 30 brass 
|strip ingots, it being concluded that copper was 
|the most satisfactory material for the purpose. 
| We hope to publish an abridgement of this con- 
tribution to the proceedings in a future issue of 
ENGINEERING. 

In opening the discussion, Dr. W. Rosenhain 
|stated that experience would ultimately show 
whether the adoption of copper moulds would 
|solve present difficulties. With reference to the 
warping of steel moulds, this difficulty might be 
overcome by mechanical means. For instance, saw 
| cuts might be made on the inner face of the mould 
} and these could subsequently be filled with copper 
or with dressing. One of the troubles connected 
with moulds made of soft materials, such as copper, 
was that the far from gentle treatment which 
moulds received in a foundry would introduce 
difficulties. Either the mould would have to be 
made heavy enough to enable it to stand up to 
rough usage or it would inevitably become distorted 
in use. The solution might lie in the removal of 
the carbon from the surface of the cast-iron mould. 
The “ blowing” trouble might be surmounted by 
using a cast-iron mould the surface of which had 
been decarburised. The whole question was a very 
wide one and it would be agreed that the moulds 
employed for many of the non-ferrous metals and 
alloys were far from satisfactory. 

Professor R. 8. Hutton thought that it was fitting 
that the present paper should have been presented 
at a joint meeting, as the work showed that the 
non-ferrous metal industry was thinking seriously 
of its problems. He could not help feeling, how- 
ever, that the book was by no means closed and, 
before any degree of finality could be reached, 
it would be necessary to know a great deal more 
concerning the thermal conditions. It should be 
remembered that a great deal of important work had 
been done on this subject in Germany, particularly 
by Dr. Rohn and the Vereinigte Aluminiumwerke. 
He was not sure whether the author had given any 
indication regarding what kind of copper should be 
employed for copper moulds. It should be realised 
that in order to obtain the most favourable results, 
best high-conductivity copper should be used for the 
moulds. Dr. W. J. P. Rohn, who spoke next, said 
that some years ago Dr. Rosenhain’s suggestion 
| that saw cuts should be made across the surface 
of steel moulds had indeed been tried. These had 
given some degree of success. They had, however, 
to be filled in with some sort of material and if this 
were non-metallic it generally gave rise to “ blow- 
ing” troubles. Even when the slots were filled 
with metallic strips the result was not satisfactory. 
No matter what care was taken, interstices were 
formed between the metal strips and the mould, 
| and air and dust were entrapped, eventually giving 
rise to “blowing” troubles. Consequently, the 
;method had been abandoned. Copper moulds, if 
| cooled satisfactorily could be given a wall thickness 
| of only } -in., and the original outlay, therefore, was 
not considerable. Moreover, between three and four 
thousand castings had been made with one copper 
mould, and to replace the copper lining of such a 





| outer portion of the mould could be made of steel 


| or cast iron ; hence the objection that copper moulds 
might be too weak could be met successfully. 

Mr. A. J. G. Smout stated that the author's 
|conclusion that copper was the most suitable 
| material for moulds for non-ferrous metal strip 
ingot casting was interesting in view of the fact 
that modern works practice was definitely turning 
over to that view. He himself believed that the iron 
| mould was as obsolete as the old stone moulds of 
the eighteenth century. In his own company they 
| were casting 500 tons a week from copper moulds. 
| Copper refiners had realised the high thermal pro- 
| perties of copper, and for the past twenty-five years 
| had cast their copper cakes on copper “ bottoms.” 
| To an increasing extent copper was being cast on 
| copper bottoms, and in copper moulds. It had taken 
, founders who made brass strip ingots, a consider- 

able time to take a leaf out of the book of the copper 
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refiners. Some reference had been made to the 
quality of the copper which should be employed. 
It must possess high thermal-conductivity proper- 
ties. To this he would also add that it should be 
capable of being welded. This would lengthen the 
life of the mould, as, when necessity arose, it could 
be patched by welding. At his works the lives of 
moulds had been increased by this procedure. 
There was no longer any need to fear rough usage 
in the foundry. Persons engaged in the non-ferrous 
metal industry were getting away from “ sledge- 
hammer”’ methodsand adopting engineering methods 
more and more. Most emphatically metallurgists 
should not design down to sledge-hammer methods. 
This was an object that should be kept in view, not 
only for moulds but for everything else employed 
in the foundry. They, who were, so to speak, 
in the “front line” as regards non-ferrous metal 
production had gained fresh inspiration, and had 
learnt a great deal from this and other similar 
researches sponsored by the British Non-Ferrous 
Metals Research Association. 

Dr. C. H. Desch stated that the author had said 
that comparatively little work had been done on 
the determination of the temperature gradient in 
the mould wall. Much more had been done on the 
steel side than on the non-ferrous metal side, par- 
ticularly in Germany. Mr. Bailey had indeed 
referred to the work of the Heterogeneity Com- 
mittee of the Iron and Steel Institute, and had also 
mentioned the paper by Matuschka. Since these 
papers had been published, however, further progress 
had been made and steel had been cast in water- 
cooled copper mou'ds. The next speaker, Mr. W. R. 
Barclay, stated that the experiments his firm had 
made in the casting of nickel alloys in copper moulds 
had been encouraging. When using a hematite- 
iron mould, the blowing effects were worse when the 
mould was new than when it was old. He had 
tried taking iron moulds out of service periodically 
and subjecting the inner surface to a grinding opera- 
tion. By this means he had not only obtained a 
good surface, but had rather lengthened the life of 
the moulds. He would like to emphasise what Dr. 
Rohn had said, namely, that the cost of copper 
moulds was by no means prohibitive. Dr. Rosen- 
hain here interposed to say that his remarks had 
been confined to solid copper moulds, and did not 
refer to water-cooled copper moulds. The last 
speaker in the discussion, Dr. J. C. Hudson, asked 
the author if he had tried an ingot-iron mould. By 
trepanning an ingot of this material it was possible 
to obtain metal of 99-9 per cent. purity. 

In a very brief answer to the discussion, Mr. Bailey 
stated that he made no claim that the present work 
constituted the last word on the subject. It was 
more or less an introduction to the wider question 
of ingot moulds in general. He should have em- 
phasised that, for copper moulds, high-conductivity 
copper should be used. The 2-ft. mould referred 
to in the paper, in which 70 lb. ingots had been 
made, had been built up of rolled plates of electro- 
lytic copper. 

NicKEL-Curomium-Sizicon Cast Irons. 

The fourth paper considered by the meeting was 
a contribution from the British Cast Iron Research 
Association, Birmingham, on the subject of ‘‘ Nickel- 
Chromium-Silicon Cast Irons.” It was by Dr. 
A. L. Norbury and Mr. E. Morgan and was read in 
abstract by the former. The contribution will be 
found on page 345 of our issue of last week. 

Professor Sir Harold Carpenter, who opened the 
discussion, drew attention to the influence of the 
nickel and chromium. The authors had stated that 
increasing the chromium content also increased the 
resistance of the matrix to scaling. The nickel 
content, on the other hand, while not affecting the 
scaling properties to any marked extent did greatly 
improve the growth-resisting properties. Its most 
important function, however, was to eliminate the 
change point on heating and cooling. The next 
speaker, Dr. F. Johnson, asked the authors if 
Nicrosilal had been employed in connection with 
the cyanide hardening of steel. The last speaker, 
Mr. E. W. Colbeck, also referred to the effect of 
nickel and chromium. He stated that Sir Harold 
Carpenter had said that nickel was very valuable in 
eliminating or preventing the change point in these 
irons. This needed further confirmation, as, in 








his opinion, the question of time entered into the 
matter. If the material were soaked long enough 
the change point might manifest itself, as alloys 
on the border line between stable and unstable 
material did show the change point on heating. He 
wondered if any sort of curve could be derived 
connecting time with composition, and dealing with 
the conversion of austenite to martensite, because, 
in practice, this matter was of importance. 

In a brief reply Dr. Norbury stated that cyanide 
pots made of Nicrosilal had been tried, but the 
reports on their behaviour had not yet been received. 
The question of the change point was a very 
important one, especially if it occurred when the 
iron was scaling. If the effect of the change point 
were added to that of the scaling, acceleration of 
growth resulted. 

Reactions In “ Hot-Dierine”’ PRocESsES. 

The last paper considered at the joint session on 
Tuesday morning dealt with, ‘‘Some Reactions 
Occurring in ‘Hot Dipping’ Processes.” The 
author was Mr. E. J. Daniels, who stated that the 
work described in the present paper had arisen out 
of the galvanising research of the British Non- 
Ferrous Metals Research Association. The part 
played by fluxes had been investigated, and quanti- 
tative data had shown that contamination of the 
liquid metal, i.e., ‘‘drossing,” was an inevitable 
factor in hot-dipping, soldering, and similar pro- 
cesses. Within limits, however, drossing could be 
controlled ; for example, by preventing the pickling 
salts from being carried into the flux, by reducing 
the activity of the flux to the minimum necessary for 
perfect “ wetting,” and by the addition of special 
substances to the molten metal or flux. The 
coating of steel with cadmium and lead by hot- 
dipping had been brought in line with tinning and 
galvanising by the discovery that these metals could 
form compounds with iron, namely FeCd, and 
FePb,. These compounds were both magnetic, 
had high melting points, and were lighter than 
cadmium and lead respectively, so that the drosses 
rose to the surface of the liquid baths. In both cases 
the molten metal was insoluble in the compound, 
so that its formation on the surface of the sheet 
being dipped effectively shielded it from further 
attack. The action of molten tin on an 8 per cent. 
aluminium bronze had been shown to result in the 
formation, on the bronze surface, of a solid solution 
of tin and aluminium in Cu,Sn, which was only 
partially wetted by molten tin, making it impossible 
to solder the bronze successfully. 

Professor R. S. Hutton, who opened the dis- 
cussion, stated that it was the general impression 
that galvanised products came within the province 
of ferrous metallurgy. Although, however, the basis 
metal was obviously of great importance there 
was ample scope for the study of the coating. 
Work was now in progress at Cambridge with refer- 
ence to the testing of the galvanised coatings of 
tanks, tubes and other products. Lieut.-Commander 
G. K. Rylands, who spoke next, considered that 
the author took rather a pessimistic view. He had 
said that the production of dross was inevitable. 
In wire galvanising, at all events, if the process were 
kept under control the amount of dross produced 
was practically negligible over many months of 
working. The concentration of the flux used by 
the author was somewhat vague; he had spoken 
about a saturated solution of zinc chloride. This 
seemed to be strong, as, in wire galvanising, a 5 per 
cent. solution was normally employed. Mr. Daniels 
had also said that if a strip of mild steel were cleaned 
with emery paper and dipped into molten zinc, no 
coating would be obtained. This was far too general 
a statement, it was only a question of time. If 
what the author had said were indeed true all that 
galvanisers had to do was to clean the insides of 
their zinc baths with emery paper and presumably 
they would last for ever. If wire galvanisers ran 
their products straight from a hydrochloric acid 
bath into the molten zinc, dross would certainly be 
obtained, but if the wire were introduced into the 
zinc reasonably clean only a small amount of dross 
resulted. 

Mr. Daniels, in the course of his reply, said that 
his paper had shown that the amount of dross 
obtained in the galvanising process could be cut 
down. He did feel, however, that evidence showed 


that the flux itself was a source of dross which could 
not be entirely eliminated. When the galvanising 
of wire was efficiently carried out and the wire 
dried quickly after fluxing, the dross might be 
maintained at very low proportions. These op- 
timum conditions, however, were by no means the 
rule in all galvanising plants. The concentrated 
zinc chloride referred to was a saturated solution of 
the salt at room temperatures. 

Sir Charles Wright thereupon adjourned the 
meeting until 2.30 p.m., when separate sessions 
of the two institutes were to take place, the Iron 
and Steel Institute meeting at the Institution of Civil 
Engineers, and the Institute of Metals at the 
Institution of Mechanical Engineers. 


Tue Iron AnD Sree. INsTiITure. 


At the meeting of the Iron and Steel Institute, 
on Tuesday afternoon, September 13, the chair 
was taken by the president, Colonel Sir Charles 
Wright, who announced that Mr. W. R. Lysaght 
had been elected to the presidency for the coming 
year. He also mentioned that Dr. C. H. Desch 
and Messrs. A. Dorman, and George Hatton among 
the vice-presidents, and the Earl of Dudley, Sir 
Maurice Bell and Messrs. H. L. Davies, W. G. Gray 
and R. 8. Hilton among the members, were due to 
retire from the Council and were eligible for re- 
election. He then called upon Professor J. H. 
Andrew to present a paper on “ The Equilibrium 
of Certain Non-Metallic Systems, Part II[—The 
Equilibrium of the Systems MnSi0,—Fe,SiO, and 
FeS—Fe,Si0,,” which had been written by himself 
and Mr. W. R. Maddocks. 


EqQumLisriumM OF Non-METALLIC SysTEMS. 


In this paper the authors stated that the results 
of the present investigation marked the completion 
of the programme outlined in Part 1*. Melting and 
freezing point determinations of the two systems 
had been carried out and equilibrium diagrams of 
each drawn up. In addition, density determina- 
tions had been made of mixtures in the systems 
MnS—MnO ; MnS—MnSi0O,; MnS—Fe,SiO, ; 
MnSiO,—Fe,SiO,; and FeS—Fe,Si0,. It would 
appear that inclusions, when in the form of the simple 
mixtures experimented with, might vary in density 
from between 5-26 and 3-5, pure iron being generally 
taken as 7-86. With a view to obtaining an im- 
pression of the rate at which non-metallic substances 
would tend to rise in the liquid steel, the formula 
given by McCance had been used for calculating 
these rates for particles 0-001 cm. in diameter. In 
these calculations it was assumed that the liquid 
steel was quiescent, which in actual practice was, of 
course, not the case. While it was calculated that 
the rate of rise of the particles was only in the nature 
of between 0-3 and 0-7 cm. per minute, it must be 
pointed out that in large ingots of steel, in which 
solidification took several hours, the distance to 
which the particle might rise would be considerable. 
Particles of 0-1 mm. would rise a thousand times as 
quickly, so that it was apparent that with inclusions 
of low melting point and low viscosity, the signifi- 
cance of these segregating into larger particles and 
floating to the head of the ingot was of practical 
importance. A question which might be related to 
work of this nature involved the characteristics 
of the intentionally added inclusions in free-cutting 
steels. The forms which these inclusions took, had 
an important bearing upon the cutting properties of 
the steel, and it was quite possible that this might 
depend upon their composition. It was proposed to 
investigate this problem at an early date. 

The discussion was opened by Dr. C. H. Desch, 
who said that the investigations described in the 
paper bore closely on the work of the Heterogeneity 
Committee, and showed that the problems dealt 
with were of extreme importance in their effect 
on the properties of the resulting steel. The 
MnO.8,0,—2Fe0.8,0, equilibrium diagram given 
in the paper was interesting in that it was shown 
to consist of a eutectiferous series with a limited 
solubility at both ends. As regards the density 
determinations described by the authors, a great 
deal of information regarding the globules which 
formed inclusions in ingots had been obtained. 





* Journ. Iron and Steel Inst., vol. cxxiv, page 283 
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The fact that the rates of rise were small and 
did not differ greatly was no great matter, the 
really important factor being the surface tension. 
This was very difficult to determine, but as the bene- 
ficial effect of manganese as an oxidiser depended 
on its capacity to form globules, and this in turn 
was influenced by the surface tension ; it would be a 


very important piece of work to ascertain the values | 


of the latter. 

Mr. 8. A. Main remarked that the Heterogeneity 
Committee were very interested in the work 
described in the paper. The present position was 
that segregates in ingots had been studied as far as 
was possible and the fundamental principles of their 
formation had been ascertained. It was interesting 
to learn that the segregating elements all formed the 
same segregation pattern in the ingots, but until 
the reason for this could be discovered, it was diffi- 
cult to appreciate why solubles and insolubles both 
acted in the same way. The authors had, however, 
provided a justifiable explanation. As regards rates 
of rising, these were of a high enough value to be of 
importance in large ingots, as they would determine 
the position of the segregates after solidification. 

Professor J. H. Andrew, in a very brief reply, 
said he would like to undertake the surface tension 
investigations mentioned by Dr. Desch. 


Trwg-PoTrentiIAL Curves on [RON AND STEEL. 


The second paper considered on Tuesday after- 
noon was by Mr. T, P. Hoar and Dr. U. R. Evans, 
and dealt with “ Time-Potential Curves on Iron 
and Steel and their Significance.” It was placed 
before the meeting by Mr. Hoar, who stated that the 
resistance of iron and steel to corrosion depended 
largely on the formation of protective skins. The 
new method described in the paper referred to the 
potential of a single point of a surface freely exposed 
to air or oxygen, and was a development of the 
‘* frayed filter-paper ’’ method,* previously used for 
the measurement of steady potentials. It had cer- 
tain advantages over previous methods. In order 
to bring the electrolyte into contact with a very 
small area of the metallic surface under conditions of 
good aeration, a wick of filter paper, 5 mm. broad, 
dipping into a vessel containing the electrolyte, was 
arranged so that a torn ragged end projected hori- 
zontally. <A light but sure contact was then obtained 
by moving the specimen against the wet filter paper. 
The electrolyte vessel was also in communication 
with a decinormal calomel electrode through a 
bridge of saturated potassium chloride solution. 
In order to obtain a potential-time curve, the 
specimen was moved against the wick, and a series 
of readings of the e.m.f. of the cell taken, at intervals 
of a few seconds, on a valve electrometer. Infor- 
mation on the behaviour of the oxide film was thus 
furnished, a rising curve showing repair and a falling 
curve breakdown. Curves for iron and steel showed, 
at first, rapidly falling potentials in chloride and 
sulphate conditions; the tendency to breakdown 
was greater at rough places than at smooth. Ina 
phosphate solution, there was a rise from the first, 
indicating self-repair of the film. Specimens of pure 
iron pre-treated in chromate solutions and placed in 
sulphate solution showed an elevated potential at 
first, and then, quite suddenly, breakdown occurred. 
In chloride solution, and also with steel similarly 
pretreated in chromate, the breakdown occurred 
much more quickly. 

The discussion on this paper was opened by Mr. 
K. G. Lewis, who remarked that the chemical com- 
positions of the dead-mild sheet steel and of the 
electrolytic-iron sheet used by the authors in their 
experiments were very similar, though the former 
exhibited a greater tendency «o breakdown than the 
iron. He wondered whether this might not be due 
to the methods of manufacture. 

Mr. R. May asked whether the author's statement 
that factors which depressed potential also militated 
against good performance under service conditions 
was of universal application. He had made experi- 
ments in which small additions of iron to cupro- 
nickel had caused a drop in potential without 
any sign of severe attack being exhibited. 

Mr. T. P. Hoar, in reply, said that a fall of poten- | 
tial always resulted in breakdown, if the other | 
conditions remained unaltered, but in the case cited 


* U. R. Evans, Journ. Chem. S 


oc., 1929, page 92 


| by Mr. May, the conditions had been altered. Dr. 
| U. R. Evans, who also replied, said that though 
|it was difficult to define a good polish, a harder 
material was freer from places where breakdown 
might originate. The reason for this was not 
| yet clear. 

Corrosion oF Iron. 


HyprRoGcEN SULPHIDE AND 


The next paper dealt with, namely, “‘ The Effect 
of Hydrogen Sulphide on the Corrosion of Iron by 
| Salt Solutions,” by Messrs. S. C. Britton and T. P. 
Hoar, and Dr. U. R. Evans, was read in abstract by 
Mr. 8. C. Britton. The authors stated that, in the 
Department of Scientific and Industrial Research, 
Food Investigation Board Report for 1930, Messrs. 
T. N. Morris and J. M. Bryan had shown that the 
corrosion of iron by citric-acid solutions might be 
considerably accelerated by the addition of very 
small amounts of sulphur (from 2 parts to 8 parts per 
million), as sulphur dioxide, hydrogen sulphide, or 
even ultramarine, notwithstanding the fact that their | 
iron itself contained sulphur. The stimulation of 
attack by such small quantities possessed much | 
theoretical interest, and, since hydrogen sulphide | 
occurred in polluted water, possible practical im- | 
portance. To ascertain the true causes of the} 
acceleration, it seemed advisable to use simple salt | 
solutions, the action of which, in the absence of | 
sulphur, was well understood. Hence, in the present | 
research, the manner in which small additions of | 
soluble sulphide affected the action of potassium | 
chloride solution upon vertical specimens of steel | 
was investigated. 

It was found that small additions of hydrogen or 
sodium sulphide (less than five parts per million), to 
potassium chloride solution, accelerated the total | 
attack on vertical half-immersed steel specimens, | 
mainly by stimulating the anodic reaction. Although | 
the sulphides increased the corrosion per specimen, | 
however, the corroded area was increased to an even | 
greater extent, and consequently the intensity of | 
attack was actually diminished. 

As no one desired to make any remarks on this 
paper, the meeting passed on to the next item on 
the agenda. 


Scare Removat spy Acrp PIcKire. 


| 
| 
| 


The President called on Mr. A. B. Winter- 
bottom to present a paper by himself and Mr. J. P. 
Reed on “ Scale Removal by Acid Pickling.” We 
propose to reproduce this contribution, which deals | 
with an investigation of the physical chemistry 
of scale removal from mild steel, in a subsequent 
issue of ENGINEERING. 

The discussion, which followed, was opened by 
Dr. C. H. M. Jenkins, who said that the surface 
left after using sulphuric acid for pickling was not 
protected, while the film obtained by employing 
phosphoric acid might, as had been pointed out in 
& previous communication, act as a protection. To 
use phosphoric acid for this purpose might be expen- 
sive, but it would have the advantage of leaving a 
surface to which paint could be applied without 
further treatment. This was a matter which the 
Corrosion Committee might consider. 

Dr. J. C. Hudson pointed out that phosphoric 
acid was already used in this country for the pur- 
mentioned. The Corrosion Committee had 
recognised the 
properties of rolling scale produced under commercial 
conditions. The average thickness of various scales 
investigated by the authors was 0-052 mm. at 
900 deg.. which was in good agreement with the 
figures obtained by the Corrosion Committee. He 
agreed that there were difficulties in reproducing 
different qualities of scale and in the case of 27 
specimens he had found that the loss in weight 
varied from 106 mg. to 280 mg., showing the great 
variations that might be expected under commercial 
conditions. The table giving the effect of scale on 
pickling time showed the variations in the time 
required to pickle scale produced at different tem- 
peratures, the lower the temperature the longer 
being the time. This agreed with the results 
obtained by the Corrosion Committee, and was due 
to the fact that the resistance increased as the 
rolling temperature fell. 

Mr. A. Allison agreed that low temperature 
scale was particularly obstinate and difficult to 
He thought that the authors might have 
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remove. 





importance of investigating the | 


! 

| referred to one at least of the inhibitors by name, 
|as its composition was known. The figures given 
|for pickling times and for the values of hydro- 
chloric and sulphuric acid were confirmed by 
| practical experience, but he would like to know 
the authors’ views on the relative values of brown 
and distilled oils of vitriol and whether the former 
did not produce a better surface. 

Dr. L. B. Pfeil said that the constituents of 
scale depended on the temperature at which it 
was produced and the rate of cooling. In the 
case of slowly cooled specimens the inner material 
dissolved more rapidly than the outer. The 
proportion of iron dissolved by the pickle should 
he determined. There was a good chance that ferric 
iron was reduced to ferrous by the nascent hydrogen 
evolved by the steel. The next speaker, Dr. 
U. R. Evans, said that the attack on the ferric 
oxide films was due to local short-circuit and not 
to the direct action of the acid on the ferric oxide. 

Mr. A. B. Winterbottom, in reply, wished to 
emphasise that there was no difference in the 


primary action of the various pickling acids. The 
subsequent variations were secondary, though 


they might be of importance. The use of phosphoric 
acid in the case of material to which paint was 
subsequently to be applied was worth consideration. 
They had taken great pains to get reproducibility 
by laboratory methods, but had not been altogether 
successful. It was difficult to say when pickling 
was completed and an arbitrary scale had had to 
be devised. It was realised that pickling times 
varied very greatly. 

The President hereupon adjourned the meeting 
until 10 a.m. on the following day, Wednesday, 
September 14, when a simultaneous meeting of the 
Institute of Metals was to be held at the Institution 
of Mechanical Engineers. The evening was spent 
at the Science Museum, South Kensington, where an 
enjoyable conversazione took place, the guests 
being received by the two presidents. A display 
of technical and scientific films, both talking and 
silent, was given. 

(To be continued.) 


THE PRINCIPLES OF WOOD- 
WORKING. 


Tue Forest Products Research Laboratory of the 
Department of Scientific and Industrial Research has 
issued a Bulletin* on the principles of woodworking, 
as a preliminary to investigations on the machining 
properties of timber. To deal with the increasing 
| variety of Empire and other timbers, some specific 
|method of determining the working and finishing 
| qualities of a wood was required, and as a means to 
| this end it was found that a first essential was a know- 
|ledge of the fundamental wood-working processes. 
|The present bulletin has been compiled partly from 
| existing information and partly as a result of a prelimin- 
| ary inquiry into the process of cutting, the aim being 
| to investigate the action of the principal wood-working 
| tools, and to show how the action of each of these can 

be resolved into the fundamental problem of cutting, 

| that is, the separation of the material and the removal 
|of the shaving. It appears that considerable vari- 
|} ation in the design of a machine may be necessary 
| if the best results are to be obtained on a great variety 
|of different woods. For instance, one of the most 
|important points in connection with the action of a 
| cutting tool is the angle at which its face meets the 
normal to the wood surface. In a rip saw this angle is 
equivalent to the hook of the teeth, but in planing 
machines it is generally fixed by the design of the block 
to which the knives are attached, thus limiting the 
adaptability of the machine to variations in the speed 
and depth of cut. The amount the machine must be 
modified in order to give the optimum finish to a wood 
depends on the structure of the latter, and this is also 
a measure of its mechanical properties. It therefore 
follows that there is a connection between the mecha- 
nical and working properties of any wood, and it is 
hoped by studying the process of cutting, to be able 
to predict accurately the machine settings which are 
necessary to deal with any timber of known mechanical 
properties. The matter is of practical importance, 
since routine tests on a timber’s mechanical properties, 
durability, and seasoning give very little indication of 
its suitability for manufacturing purposes, and the 
manufacturer will welcome any development which will 
make it possible to reduce the need for hand finishing 
| to a minimum. 
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THE MICHEL HIGH-SPEED OIL 

ENGINE AND ITS PERFORMANCE. 

By S. J. Davies, Ph.D., M.Sc., M.I.Mech.E. 
(Concluded from page 336.) 

BrroreE dealing with the tests on the two-star 
engine, a further reference should be made to the 
inequality of output shown in the indicator dia- 
grams reproduced in Fig. 22, on page 335 ante. 
These three diagrams were plotted, respectively, 
on bases of total volume, exhaust piston stroke, | 
and scavenging piston stroke for a particular mean 
pressure, and showed the inequality of output 
given by the exhaust and scavenging pistons. This 
inequality varies with the engine load somewhat | 
as shown in Fig. 23. 

Tests of Two-Star Engine.—Reference has already 
been made to the fact that the tests upon this | 
engine, No. 3, were made mainly to investigate 
the mechanical parts of the engine, and that its com- 
bustion conditions have since been improved upon 
in the experimental engine, No. 1. With these 
mechanical parts, the scavenging pump must _—: 
be included, and tests were made to determine its | 
volumetric efficiency. Thus, although in its overall | 
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results No. 3 falls behind the single-star engine, it 
does represent a stage in the development of the 
Michel design, and includes all those parts which | 
are characteristic of that design. 

The bore of this engine is 73 mm. (2-87 in.), and 
the piston stroke is 95-3 mm. (3-75 in.), giving a| 
combined swept volume of 2,386 cub. cm. The | 
design is essentially as shown in Fig. 2, page 290, 
ante, and the view given in Fig. 8. 
ratio, including the ineffective parts of the stroke, | 


\K, L and M, however, the lever of the fuel pump 


was fixed in position and then, by changing the 
resisting moment of the hydraulic brake, the whole 
speed range from 2,000 down to 800 r.p.m., was 
explored. The observations made during the 
tests were generally similar to those of the single- 
star engine and the methods of measurement were 
also similar. The accuracy of the measuring plant 
on this engine was naturally also verified. The 
volumetric efficiencies of the Michel type of scaveng- 
ing pump on this engine are given in the last column 
in Table IT. 

Fuel consumptions in pounds per brake horse- 
power-hour for the series G, H, and J are plotted on 
a base of B.M.E.P. in Fig. 24. From these curves 
it is clear that, at the stage of development attained 
in this engine, the resuits at 1,600 r.p.m. are the 
best ; in engine No. 1, it will be recalled, the results 
at the top speed of 2,000 r.p.m. were the best 
recorded. In Table II the limit of invisible exhaust 
is similarly shown by the figures in italics, and 
it is seen that, at 1,600 r.p.m., this limit is reached 

ith a B.M.E.P. of 99-2 lb. per square inch. The 


various stroke : bore ratios have been investigated on 
the single-star engine and, with practically constant 
indicated mean effective pressure, a steady increase 
of B.M.E.P., corresponding to a steady decrease 
in mechanical losses, has been observed. Since 
all other conditions could, in this unit, be retained 
constant, it can only be concluded that the net 
friction losses have been reduced with increase of 
this ratio. Further evidence is offered by tests 
at light load, the total fuel consumption, which 
depends then upon the internal losses, being 
correspondingly reduced. So that, quite apart 
from combustion conditions, it is reasonable to 
conclude that had the two-star engine the stroke : 
bore ratio of the single-star unit in its present 
form, the high values of the mechanical losses would 
be appreciably reduced. But of this, the author, of 
course, has had no opportunity of direct observation. 

Figs. 26 and 27 give, respectively, ‘‘ Heat to 
cooling water per brake horse-power per hour” and 
‘Exhaust temperature” plotted on a base of 
B.M.E.P. These are given as records, but it should 
be noted that in this case the exhaust temperature 
was measured close to the engine, no special cooling 





curves when considered with respect to this wide 
range of speed are reasonably good. The highest 
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horse-power, which corresponds to an output per 


and taking the out-of-phase setting into account, is | litre of 27-2 brake horse-power. An idea of the 


15-1. The connecting rod:crank ratio is 3-94. | 
The length of the slide valve V (see Fig. 1) of the 
scavenging pump is 308 mm., and the breadth is 
72-5 mm.; the stroke is 90 mm., giving a total 
swept volume, for both strokes, of 4,180 cub. cm., 
which is 1-75 times the total swept volume of the 
pistons. It will be noticed that the stroke : bore 


ratio of this engine, < : 1-3, is less than that of 


116°3 


the single-star engine, 7 = 1-74, although the 


swept volumes per star are practically equal. This 
difference constitutes one direction in which progress 
has been made between this engine, No. 3, and engine 
No. 1. 
Table II, page 354, gives the results of tests on 
this engine. Series, G, H and J at 2,000, 1,600, and 
900 r.p.m., give the general characteristics of the 
engine over this range of speed. Series K, L and M 
had for their chief object the observation of the 
stability of running ; they also afforded opportunity 
of observing the relationship between volumetric 
efficiency and speed. This engine was regulated 
by hand in series G, H, and J; in each of the series 


indicated performance in these series is obtained 
upon examination of Fig. 25, in which total fuel 
per hour is plotted on M.E.P. as base. The nega- 
tive intercepts on the base show that the mechanical 
losses, which in this case include the work done 
by the scavenging pump, are high, but, considering 
for the moment the indicated mean effective 
pressure, this, at 1,600 r.p.m., reached, at least, the 
value (35 + 99-2) = 134-2 lb. per square inch, 
with a clear exhaust. 

As regards the mechanical losses, from com- 
parison of Tables I and II it is seen that, under 
the conditions met with in the tests, the work of 
compression of the scavenging air is slightly less in 
this engine than in the tests of the single-star 
engine. In connection with the remaining losses, 
and in particular the losses by piston friction, the 
experience of the Michel Company is interesting. 
In passing from the lorry engine, No. 2, to the two- 
star engine, No. 3, and on to the single-star engine, 
No. 1, the ratio of stroke : bore has been increased 
from 1 to 1-3 and then to 1-74, with roughly equal 
swept volumes per star, the connecting rod : crank 
ratio throughout being approximately 4. These 
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Coming now to series K, L and M, it is seen that 
these tests concern the stability of running of the 
jengine. The results from these tests are given in 
| Fig. 28, which gives in the lower part three curves 
|of B.M.E.P. on revolutions per minute as base, 
| while the upper curve shows the volumetric effici- 
ency for series L on the same base. Apart from 


The compression | output with invisible exhaust was 64-8 brake | inequalities of fuel quantities in each series due to 


| possible variations in the characteristics of the 
injection system, the fuel quantities delivered 
throughout each series are constant, the injection 
advance also remaining constant. The curves show 
that for the loads tested, ranging from 40 to 80 per 
cent. of full load, the tendency with falling speed, 
over a range from 2,000 r.p.m. down to 1,450 r.p.m. 
is an increase of B.M.E.P. or output torque from 
the engine. This characteristic is of especial value 
in connection with engines for transport purposes. 
For clearness, one curve only of volumetric 
| efficiency—that from series L—is given, the points 
from the other two series falling for the most part 
on this curve. This curve shows that the volu- 
| metric efficiency with relation to air at N.T.P. is 
jalways high. lt falls with speed, but even at 
| 2,000 r.p.m. is well over 70 per cent. That the 
curves for all three series roughly coincide, demon- 
strates that the volumetric efficiency does not vary 
| appreciably with load ; this is also to be deduced 
| from the figures for the series G, H and J. 
| General Conclusions.—The test results show that 
‘this design marks a definite step in the development 
|of high-speed oil engines. The advantages of 
successful two-stroke working are obvious, and, in 
this connection, the star form of construction offers 













354 


ENGINEERING. (SEPT. 23, 1932. 








special advantages with regard to the scavenging 


process. The observations show that scavenging is | 
very efficiently carried out, and, with this, the surplus | 
air, used in scavenging as distinct from combustion, | 


is satisfactorily low. The high output per litre of 
total swept volume is also dependent upon satis- 
factory scavenging. 

The advantages of the mechanical design may be 
summarised as excellent primary and secondary 
balance ; equalised distribution of forces within the 
engine structure, and correspondingly reduced 
forces to be transmitted beyond the engine structure ; 


a smaller total number of parts and a much smaller | 


number of separate parts than in existing designs, 
leading to a saving in manufacturing costs. The 
moving parts are, in spite of the apparent novelty 
of the construction, mostly of normal design and, 
therefore, do not introduce uncertainty as to their 
behaviour in service. The new parts, such as the 


TABLE 


| Fuel per | , 
B.H.P. per 

Hour. | 
». 


2,000 
1,980 


1,603 
1,611 
1,603 
1,588 
1,600 
1,586 
1,616 
1,605 
1,597 
1,607 


903 
ava 
890 
903 
807 


2,010 
1,810 
1,600 
1,420 
1,200 
1,000 

810 


2,000 
1,800 
1,600 
1,400 
1,200 
1,000 

7380 


coun 


2.010 
1,800 
1,610 
1,410 
1,200 

yoo 

700 


~ceee 


coupling triangle and the scavenging pump, are dis- 
tinguished by a simplicity of design. 

Although in the descriptions of engines Nos. 1, 2 
and 3, No. 1 was specifically designated as an 
experimental engine, the other engines are, in 
effect, also experimental engines, the lorry with 
respect to road performance, and No. 3 engine with 
respect to the performance of the mechanical parts 
at high speeds of running. The smallness 
cylinder size 
all three engines—invites comment. It is seen that, 
in engine No. 1, an output of 43-4 b.h.p., or 35-4 
b.h.p. per litre, was obtained at 2,000 r.p.m. with 


a cylinder bore of 67 mm. and a mean piston speed 


of only 1,524 ft. per minute. With an increase of 


linear dimensions by 50 per cent., the cylinder bore | 


would become 100 mm., and the piston speed would 
then only reach 2,286 ft. per mir ute, while the power 
per star would then be 145 b.h.p. at the same speed 
of 2,000 r.p.m. On account of increased dimensions, 
some increase of friction losses would occur, but 
this would probably be off-set by the reduced work 
due to the lower scavenging pressures, which would 
result from the higher values of discharge coefficients 
with the larger ports. 

With such conditions, a power of 580 brake 
horse-power could be expected from a four-star 
engine. The engine dimensions, with one excep- 
tion, would compare very favourably with those 
of a normal design; the height could be made 


16 per cent. to 20 per cent. less, and the length|of the crack-spreading process, the modifications 
reduced by at least this amount; the exception | caused by the contact pressure of the loaded rollers, 
would be the width across the cylinders at the top, | and the influence of periodically varying the limits 
which would be greater. The width at the bottom | of successive cycles of alternating stress. The 
| would be less, and the frontal area certainly not | author draws attention to certain constantly recur- 
greater. The weight per horse-power should, on | ring features of service breakages which have been 
account of the relatively smaller cylinder bores, | successfully reproduced in the laboratory tests, 
decrease proportionately faster with increase of | and shows that some of these are related to the 


Water 
B.Th.U. per 
B.H.P. 


308,500 


608,000 


156,400 


of | 


roughly 1,200 cub. cm. per star in | 


linear dimension than in the corresponding normal 
engine. 

Altogether, although the test results were obtained 
on engines of such small dimensions, the author is 


expected with engines of larger dimensions, and 
without appreciable decrease of speed of revolution. 
Further, that apart from cylinder performance, such 
quantities as overall dimensions and specific weight 
should show a more favourable tendency with 
increase of size. So that this engine would appear 
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to be especially advantageous for high powers, 
whether at high speeds of revolution as in aircraft 
engines, or at lower speeds as in many other applica- 
tions to transport. 


THE BRITISH ASSOCIATION 
MEETING AT YORK. 


SECTION G.—ENGINEERING. 
(Continued from page 320.) 


FRACTURE IN Rotrary-BENDING 


TESTs. 


CRACKING AND 

ProressoR Mites WALKER occupied the chair 
at the final session of the meeting, held on Wednes- 
day, September 7, and the first paper taken was 
one by Professor F. Bacon on the above subject. 
| We reprint this in full in the present issue of 
ENGINEERING. It will be found on page 372. The 
primary object of the experiments described was to 
reproduce in laboratory tests the features found | 
on the fractured faces of rolls, shafts and axles 
which have failed in service by the gradual spread- 
ling of cracks. The investigation arose from the 
desire to interpret the various markings of simple 
geometric form often found on the freshly-fractured | 
faces of the chilled-iron rolls used in the hot-mills | 
of sheet and tinplate works. Two fatigue-testing | 
machines are described in the paper, which had | 
been specially developed to study the various stages 


| direction of rotation. 
| detection are illustrated and compared, and the 


of opinion that corresponding performance is to be | 


speaker. 


Various methods of crack 


possibilities of fracture study as an aid to diagnosing 


the causes of failure are discussed. 


The first speaker in the discussion on this paper 
was Mr. R. A. MacGregor, who said he had been 
struck with the similarity between the artifically 
produced fractures and those which had occurred 
in service. He had come across a considerable 
number of large fatigue fractures, and from long 
experience, was able to read the fractures instinct- 
|ively. Professor Bacon had, however, brought 
'some definite information to bear on the subject, 
and he thought it should now be possible to explain 
the cause of the trouble in each case. He then 
showed a number of slides illustrating large-scale 
fatigue fractures, the first of which was a propeller 
shaft which had failed in a portion where fatigue 
fractures were not expected to occur. In this case, 
however, the brass liner was faulty, and the fracture 
had originated in grooving arising from corrosion. 
The next slide showed a forged-steel roll, of 36-in. 
diameter, which had failed after about half the usual 
life, although the material was extremely good. 
The fracture showed marked similarity with some 
of the author’s results. The next slide showed the 
fracture of a 164-in. diameter propeller shaft, which 
had cracked in the tapered part to which the pro- 
peller was fitted, after only 11 months’ service. The 
shaft had not actually broken in service, although 
it was surprising that it had not done so; it had 
been broken in a press after removal. This fracture, 
Mr. MacGregor remarked, showed radiating lines 
which apparently Professor Bacon had not been able 
to produce. The crack seemed to have started 
from the corner of a keyway, but test pieces 
taken from the shaft showed very high ductility. 
Mr. MacGregor next illustrated a 42-in. plate roll 
broken in the middle as a result of bad machining. 
The crack extended completely round the circum- 
ference of the roll and had started from a tool 
mark left on the surface. He finally showed a 
fatigue fracture of a horn of a marine-engine cross- 
head which had failed after a total of 22 years’ 
service. He explained that, in this case, the part 
had become worn in the course of 16 years and had 
then been built up by welding metal on. To obtain 
| better adhesion of the latter the worn surface had 
been rough machined, and this had led to a crack, 
with the result that the part broke with a very small 
load, after a further six years of service. 

Professor F. C. Lea, who continued the discussion, 
said the question had been referred to in his paper 
on “ The Strength of Materials as Affected by Dis- 
continuities and Surface Conditions,” recently pub- 
lished in ENGINEERING.* He did not know if much 

rogress would result from investigating cracks 
after they occurred ; the fundamental problem was 
where and in what circumstances was a crack likely 
to start. Did it start at the crystal boundary or 
within the crystal itself ? It was difficult, he said, 
to answer this, but he felt sure that it had a great 
deal to do with the fractures shown by the previous 
To show how a crack commenced, he had 
taken a specimen.and covered it with a deposit of 
nickel, which might have a stress in it of some 
12 tons per square inch. By applying a certain 
solution, it was possible to find when and where 
a crack started, since when the solution got through 
the nickel into contact with the steel, it produced 
a blue mark. The nickel had been put on under 
stress, and it was found that the metal had cracked 
at a lower stress than it would have done had there 
been no initial stress. Spring steels had been 
investigated, and it was found that a 90-ton steel, 
the surface of which had been finished by grinding 
would withstand a stress range of about + 40 tons 
per square inch, whereas in the black condition, the 
stress range was as low as + l6tons. The develop- 
ment of a crack was not of so much importance as 





* See pages 256 and 280, ante. 
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the surface condition which started it. Another 
important point was the effect of cold work. In 
the case of a drawn wire with a tensile strength of 
100 tons per square inch, it was sometimes said that 
when loaded to 10 tons per square inch it would 
have a factor of safety of 10, but that was a perilous 
statement. In a cold-drawn wire, although it was 
not possible to detect any hair cracks by the micro- 
scope or by any other means, some particular surface 
condition or discontinuity was produced, with the 
result that the fatigue range was only a small 
fraction of the tensile strength. In conclusion, 
Professor Lea remarked that the fundamental 
thing was to determine how cracks actually 
commenced. 

Dr. G. Stoney mentioned an instance of the 
weakening effect of grooves on a steam-turbine 
shaft, stating that a shaft 10 in. in diameter on which 
grooves fy in. square had been turned for the laby- 
rinth packing, broke at the corner of the groove 
nearest the fillet. The trouble, he said, had been 
cured by the late Sir Charles Parsons by bringing 
the curve of the fillet down to the bottom of the 
groove instead of to the top. The finish of fillets, 
he pointed out, was of great importance, and close 
inspection should be carried out to ensure that 
fillets were properly shaped. As the author had 
stated that under-stressing increased the endurance, 
he asked whether a normal alternating stress applied 
to a shaft or a motor-car spring, would have the 
effect of rendering it less liable to break as the result 
of a violent blow. 

Sir Henry Fowler said he had been dealing with 
fractures for the last 25 years, and, in his experience, 
nearly all fatigue fractures were due to bad design 
or bad material. He had been interested to hear 
Professor Bacon say that his steel was rather dirty. 
Some years ago he had written a paper explaining 
how to obtain a 16 per cent. better life for axles, 
but the improvement now amounted to 140 per 
cent., owing to the fact that they were obtaining 
a tougher and cleaner steel. He would, therefore, 
like to know how clean or how dirty the particular 
steel employed by the author had been. Trouble 
often arose from non-metallic inclusions which 
might be very small, but should be carefully 
watched. 

Professor Sir James B. Henderson said it might 
be of interest to mention that Rankine’s first paper 
had been on the subject under discussion, having 
dealt with the fracture of railway axles, due to 
discontinuities. His colleague, Professor Haigh, 
was also working on the same subject. 

Professor Bacon, who then replied, thanked 
Mr. MacGregor for his remarks, and said that the 
fact that the work would be of use to him, showed 
that he (Professor Bacon) had succeeded in what 
he had been trying to do. With regard to the 
radiating lines referred to by Mr. MacGregor, 
Professor Bacon said he did get these when the 
material was sufficiently brittle. He would read 
Professor Lea’s paper in ENGINEERING. He wished 
to point out that from the mill point of view, it 
was important to see the form of a hair crack imme- 
diately, in order to know whether or not to blame 
the men in charge. It was very noticeable that the 
majority of fractures occurred during the fall of 
temperature of the roll after a stoppage, when there 
was an initial tension in the skin. In reply to 
Dr. Stoney, he said he had been struck with the 
ingenuity of the late Sir Charles Parsons in over- 
coming the difficulty of shaft fractures arising from 
grooves. With regard to the strengthening effect 
of under-stressing, it was a fact that if a material 
with a normal stress range of 20 tons were subjected 
first to a stress range of 18 tons, then to one of 
19 tons, it might subsequently withstand a range of 
20 tons indefinitely, owing to the existence of an 
artificially-hardened skin. Its resistance to shock, 
however, might then be worse than the normal. 


Mope. INVESTIGATIONS ON THE SYNCHRONOUS- 
Inpuction Moror. 

The next paper taken was one by Dr. H. Cotton 
and Mr. F. A. Hough on “‘ The Pulling into Step of a 
Synchronous-Induction Motor.” The following is a 
brief abstract of the paper: The investigation of 
the transition from induction motor to synchronous 
motor involves the solution of a differential equa- 
tion necessitating a very laborious step process, in 


consequence of which the mathematical solution 
of the problem has been confined to a few special 
cases. In America, solutions have been made by 
means of the integraph, one of the disadvantages 
of which is that it is a purely mechanical contrivance 
giving the operator no insight into the real nature of 
the problem under investigation. The paper dealt 
with a solution obtained from the examination of 
the motion of a mechanical model of which the equa- 
tion of motion was thesameas that of thesynchronous- 
induction motor. Kinematograph films were taken 
while the model was in motion, and the angular 
position at any instant determined from these. 
The advantages of the method were that the constants 
of the model could be altered at will, so that the per- 
formance of any motor could be imitated; the motion 
to be examined was a slow slip motion and not the 
high speed of an actual motor, on which the slip 
motion was superposed ; the model could be made 
very cheaply; and other phenomena, such as 
re-synchronising after falling out of step, could be 
investigated in addition to the pulling into step. 

Dr. Cotton explained the principles involved, and 
Mr. Hough dealt with the construction and operation 
of the apparatus and with the results obtained. In 
proposing a vote of thanks to the authors, Professor 
Miles Walker pointed out that, while the results 
obtained with the apparatus obviously followed the 
equation employed, the validity of the equation in 
its application to an induction motor must not be 
deduced from that. It was necessary to see how far 
the model agreed with an actual motor. 

Mr. F. T. Chapman agreed with Professor Miles 
Walker, and Professor E. B. Bailey said he had 
observed on an induction motor a type of oscillation 
similar to those represented by the authors’ curves. 
He thought they were working on the right lines. 
Professor W. Cramp pointed out, in connection with 
the agreement between the actual and predicted 
curves, that the friction was assumed to be con- 
stant, whereas it actually varied with the speed. 
It would be an advantage, he said, to make a cor- 
rection for that. 

Time did not permit the authors to reply, and the 
last paper on the programme, viz., one by Dr. T. F. 
Wall on “‘ The Economical Control of the Speed and 
Power Factor of Three-Phase Induction Motors,” 
had also to be omitted from lack of time. We pro- 
pose, however, to print this paper in a subsequent 
issue of ENGINEERING. 

Reports OF COMMITTEES. 

The remaining business was the presentation of 
the reports of the research committees of the Associa- 
tion, the first taken being that of the Committee on 
Electrical Terms and Definitions which was pre- 
sented by Professor G. W. O. Howe, as follows : 
The subject of electrical terms and definitions is 
being considered by many committees in this and 
other countries. Different views are held in regard 
to the meaning of some of the fundamental terms 
used in electromagnetic science, and it is essential 
that international agreement should be obtained on 
these important questions of terminology and defini- 
tion. It is, therefore, very desirable that this Com- 
mittee should work in close co-operation with other 
bodies considering the same subject. In December, 
1931, a circular was issued by the Commission on 
Symbols, Units and Nomenclature of the Inter- 
national Union of Physics. This circular, which was 
in the form of a questionnaire dealing with the 
main points on which differences of opinion were 
known to exist, was sent to the individual members 
of our Committee. In May, 1932, the British 
National Committee of the International Union of 
Physics convened a conference at the Royal Society 
to discuss proposals drawn up by Sir Richard 
Glazebrook on the basis of the replies received to 
the questionnaire. The members of our Committee 
were invited to attend and take part in the con- 
ference. Although no unanimous decisions were 
arrived at, votes were taken on the chief points of 
difference, and, by a majority, certain recommenda- 
tions were approved. These were subsequently 
discussed at an informal meeting in Paris held in 
connection with the Electrical Congress in July, 
1932, preparatory to the meeting of the International 
Electrotechnical Commission, which is to take place 








in Chicago in 1933. The Committee therefore ask 
to be reappointed. 


The reading of this report was followed by a short 
discussion in the course of which Dr. Kzer Griffiths, 
F.R.S., gave a brief account of the proceedings at 
the Paris Conference. 

Mr. J. S. Wilson said the Committee on Stresses 
in Overstrained Materials had not yet prepared a 
report, but was carrying on its work and hoped to 
report next year. The Committee on Earth Pres- 
sures had produced an interim report and would 
also report again next year. The interim report was 
as follows :— Since the Committee’s last report 
two meetings have been held, one at Burlington 
House in April, 1932, and one at Garston in July, 
1932. Both were chiefly concerned with the 
research work which has been carried on at the 
Building Research Station at Garston by Professor 
C. F. Jenkin, who has collaborated with the Com- 
mittee in this work for the past five years, and has 
contributed the report given below. His work, of 
which the Committee would again express high 
appreciation, may be said to have reached an 
important stage, as he considers the results now 
justify his laying down “ rules’ for estimating the 
lateral pressure of sand on retaining walls, which 
rules are stated and explained in a notable paper, 
which was read and discussed at the Institution of 
Civil Engineers in February, 1932. The paper 
formed the subject of further discussion at the 
Committee’s meeting in April, 1932, when the 
reliability of some of the rules was challenged. The 
Committee, however, welcomed the announcement 
that the Research Department intended to publish 
a paper with the addition of relevant tables, and 
suggested an introductory note, which Professor 
Jenkin agreed to. At the July meeting, Professor 
Jenkin further explained the work he is doing on 
clay. 

At the same meeting, Mr. E. G. Walker pre- 
sented an abstract he had made of an important 
paper by Mr. Glennon Gilboy, published in the 
Proceedings of the American Society of Civil Engi- 
neers, October, 1931. The paper summarises the 
principal features of the programme of research on 
soils which is being carried out at the Massachusetts 
Institute of Technology. The work was started 
some years ago by Dr. Charles Terzaghi, who, is 
still in touch with it. Mr. Walker also presented an 
abstract of an article in ENGInzERING of May 30, 
and June 13, 1930, describing various experiments, 
including one with sand and “‘till’’ on a “ wall” 
10 ft. high, specially constructed so that the hori- 
zontal and vertical loads exerted on it by an earth 
backing could be measured. The Committee con- 
sider that the research on which Professor Jenkin 
is now engaged is likely to be of great value, and they 
recommend that his and their work be carried on 
for a further period. 

Professor Jenkin’s report was as follows :—The 
investigation of earth pressures has been continued 
without interruption during the past year. A very 
large number of measurements of sand pressures on 
retaining walls has been made with the experimental 
apparatus, and a fairly complete mathematical 
theory, which I call the revised Wedge Theory, has 
been worked out, which agrees with the experi- 
mental pressures, but no mathematical theory 
has been found to explain the heights of the centre 
of pressure. A general account of the work was 
given in a paper illustrated by experiments read to 
the Engineering Section of the British Association 
last year, and a discourse on “‘ The Mechanics of 
Shifting Sand,” was delivered to the Royal Institu- 
tion on February 19. The whole of the work was 
described in a paper to the Institution of Civil 
Engineers, which was discussed on February 23 
and March 1. At the discussion an apparent dis- 
agreement between my results and those obtained 
by Takabeya in Japan was pointed out; this has 
been investigated, and an article entitled “ Pre- 
dicting the Internal Motion of Sand,” was published 
in Enarnrertne for May 13, which shows that my 
theory could actually predict the results obtained 
by Takabeya. I am now engaged on the problem 
of the pressure exerted by clay. Some six different 
ideal materials have been investigated, and their 
mathematical equations worked out. Experiments 
with china-clay and oiled glass beads and other 
substances have begun. The most promising 





method of testing these materials appears to be the 
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determination of their stress-strain diagrams when 
subject to torsion (pure shear). Preliminary experi- 
ments have turned out more successful than was 
expected, and a complete recording torsion meter is 
in course of construction. Simple large-scale 
experiments on clay, sufficient to check the theo- 
retical calculations, are being considered, and do not 
seem to be impossible. I have received valuable 
assistance from Mr. Wentworth-Sheilds, who ob- 
tained the opinions of a number of experienced 
engineers on a question I submitted. The difficulties 
presented by clay are very great, and it is too soon 
to offer any opinion as to the probability of the ulti- 
mate success of the investigation. 

This completed the programme for the meeting 
and after a vote of thanks to the President of the 
Section, Professor Miles Walker, had been proposed 
by Professor Howe, seconded by Professor Sir 
James Henderson and carried, the proceedings 
terminated. 

(To be continued.) 


THE THERMAL BALANCE OF AIR 
PREHEATERS OF LARGE STEAM 
GENERATORS. 


By Waurer F. Hantow, Wh.Ex., Assoc.M.Inst.C.E., 
A.M.I.Mech.E. 


Tue conclusions of Professor M. W. Travers, 
F.R.S., resulting from his investigations into the 
reason for an apparent discrepancy in the thermal 
balance of certain large steam generators are 
recorded in his article in ENorveErtne of August 5, 
page 161. These will be of interest to all responsible 
for the design and operation of such plants, and he is 
to be congratulated on having definitely established 
the explanation of a phenomenon that has for some 
considerable time been a source of perplexity and 
much controversy among combustion engineers. 
Professor Travers has shown that, under certain 
conditions, oxidation of both solid and gaseous 
combustibles at a greatly reduced rate may, and in 
fact does, proceed in the gas stream beyond the 
flame, which, in boiler practice, has hitherto been 
regarded as an essential feature of the combustion 
process. At present, the conditions giving rise to 
this belated combustion are not by any means 
apparent, but the fact that this phenomenon is not 
confined to any particular type of air heater, boiler, 
or combustion equipment is evident from boiler 
plant performance figures which are published from 
time to time. 

As Professor Travers points out, the proportion 
which the weight of air admitted to a boiler plant 
bears to that of the waste gases removed from it 


, 12 . 
is generally very close to jgr and the thermal capaci- 


ties of air and gas are very nearly identical. There- 
fore, in any air preheater in which the whole of the 
combustion air is heated by the whole of the waste 


rise in temperature of air 
ases, t , ome é 
8 » the factor ¢ fall in temperature of gas 


should be about 1-1 in an ideal plant. In certain 
installations, where the construction of the boiler 
setting and the flues is such that a certain amount 
of infiltration of air is inevitable, it follows that 
this factor would be somewhat higher, as a certain 
proportion of the comburtion air would short-circuit 
the air heater. In the modern boiler plant, in which 
meticulous care is taken to avoid leakage by enclos- 
ing the whole of the brickwork setting and flues in 
steel plates, bolted together with air-tight packing, 
or in some cases even welded, and in which balanced 
draught equipment is provided, such that the 
differential pressure between the furnace and the 
atmosphere is almost negligible, the amount of air 
entering the furnace system ly infiltration must be 
very small indeed. 

Assuming the furnace leakage amounted to 10 
per cent. of the total combustion air, the effect 
would be to increase the value of the ¢ factor to 
about 1-25. To offset this effect, however, it must 
be realised that in all types of air heaters, with the 
exception of those in which the joints between the 
elements are all welded, a certain amount of leakage 
takes place between the air and gas systems in the 
air heater itself, and as the air is always at a higher 

than the gas, the effect of this leakage is 





them by admixture. This produces a greater drop 
in gas temperature than is represented by the heat 
exchange, and tends to reduce the factor ¢. 

As an illustration of this, a series of interesting 
test results taken from a paper entitled “‘ Some 
Modern Examples of Air Heaters,” by Mr. W. H. 
Howden, read at the spring meeting of the 
Institution of Naval Architects in 1932, are given 
in Table I, on the opposite page, data irrelevant to 
the subject under discussion being omitted. 

That it is quite possible for the ideal figure of 
1-1 to be realised is obvious from the values obtained 
in tests C, D, G, H, and I. In fact, in these tests 
the value of ¢ is somewhat below the ideal figure, 
possibly due to the leakage of cold air to gas in the 
air heater, already referred to. Despite the adverse 
effect of this factor which must occur to some 
extent in all air heaters, the value of ¢ in tests 
B and E is as high as 1-56 and 1-42, respectively. 

In these two instances, it is highly probable that 
some liberation of heat must be taking place in the 
air heater to account for the very considerable 
excess of temperature rise in the air, compared with 
the fall in the gases. It should be noted that the 
air heater in the first case is a Babcock and Wilcox 
tubular air heater, fired with coal, whilst in the 
second case the heater is of the Ljungstrém rotary 
type, also fired with coal. In the plants on which 
Professor Travers conducted his experiments, the 
heaters were of the Usco plate type, fired with 
pulverised fuel. It is therefore obvious, from this 
comparison alone, that the occurrence appears to 
take place regardless of the type of air heater, and 
occurs both with pulverised and solid-fuel burning 
equipment. It is also worthy of note that the tests 
under discussion all refer to marine installations, 
whereas Professor Travers’ tests were carried out 
on land plants. 

The question naturally arises as to why the facts 
revealed by Professor Travers were not detected 
before. The explanation is simple. Although an 
apparent disparity in the heat balance in certain 
air heater installations has for some considerable 
time been recognised by all engineers who were 
associated with steam-generating plants, this has 
been attributed to other causes. Careful investiga- 
tion has shown that these explanations, although 
feasible, cannot be substantiated. It is well known 
that the temperature measurement of moving air 
and gases is one of great difficulty, owing to the 
variation which is found to exist in any cross section 
of a gas or air stream. One explanation therefore 
ascribed the failure to obtain a heat balance to 
inaccurate pyrometry, but with the development of 
improved temperature-measuring devices, and the 
use of these instruments in such a manner that a 
large number of simultaneous readings could be 
obtained across any section of the gas stream, this 
explanation could not be supported. 

The more usual view, however, was to consider 
that the discrepancy was entirely accounted for by 
the excessive leakage of air into the system from 
outside sources, as already referred to, and, in fact, 
to consider that the quantities of air and gas actually 
passing through the air heater could be directly 
deduced from the temperature differences which 
are registered. In the Fuel Economist of February 
1929, there is an article by Mr. P. H. N. Ulander 
discussing this point. The purpose of this article 
is to point out the detrimental effect of a high value 
of the factor ¢ on the efficiency of air preheaters, 
and the author gives a Table showing test results 
from a number of British and American stations, 
which are reproduced in Table IT. 

It will be observed that the factor in this series 
of tests is frequently as high as 1-4, and, in the 
case of the New Orleans station, reaches a figure as 
high as 1-85. The author of the article suggests 
that the probable explanation of this is that the 
boiler settings may have been in a bad state of 
repair, or that large quantities of cold air were 
drawn into the furnace at the stoker, or the flue 
gases from the second boiler connected to the flue 
might have been drawn through the air preheater of 
the boiler under test, due to a leaky damper. In 
the case of the New Orleans station, he suggests 
that the reason for the abnormally high value of ¢ 
is probably due to the fact that as this is a pulverised- 
fuel plant, a certain part of the air for combustion 





to dilute the hot gases with cold air, thereby cooling 





is not preheated. In advancing these theories, it 
is unfortunate that the author did not submit some 
experimental evidence to support his views. If a 
plant is operated so that the gases in the combustion 
chamber are under a slight pressure, instead of the 
usual suction, any infiltration of atmospheric air 
through the furnace walls or at the stoker will be 
effectively prevented. In certain plants, this 
experiment has been carried out, and no appreciable 
change has been made to the ¢ value. This proves 
conclusively that the disparity in the temperature 
differences cannot be due to ingress of atmospheric 
air. Careful measurements of the air quantities 
passing through the air preheater on plants where 
this disparity in temperatures was evident have 
also been made, and no support for the theory that 
a considerable proportion of the combustion air was 
short-circuiting the air heater could be established. 

The suggestion that the high ¢ value may be 
caused by gases from an adjoining boiler entering 
the air preheater is highly improbable, as it is most 
unusual to arrange two units in such a manner that 
the gas ducts before the air preheater are connected 
with a common flue. 

Regarding the New Orleans station, the condi- 
tions which actually obtained at this plant are not 
available, but in all modern pulverised-fuel installa- 
tions, it is certainly the practice to preheat the 
whole of the combustion air. In some cases, it is 
true, a certain amount of cold air is admitted to 
attemperate the primary air to the burner when 
the temperature of the preheated air is unduly 
high, but when it is realised that the primary air 
represents only about 15 per cent. to 20 per cent. 
of the total air, it will be seen that the amount of 
attemperating air must of necessity be a compara- 
tively small proportion of the whole, certainly not 
more than 10 per cent. To account for a value of 
¢ of 1-85, compared with 1-1 in the ideal plant, by 
this explanation, would mean that 40 per cent. of 
the total combustion air was admitted direct from 
the atmosphere. 

Since the prevailing theories outlined above, 
i.e., that the disparity in the temperature balance 
can be entirely accounted for by the deficiency 
of air passing through the heater due to furnace 
leakage, &c., were not supported by the results of 
investigations, it naturally became necessary to look 
for other explanations, with the result that Pro- 
fessor Travers was invited to investigate the matter. 
His findings indicate that, in certain instances, 
it is necessary to provide for means of extracting 
not only the sensible heat, but also a certain amount 
of heat of combustion that may be developed in the 
gases after they enter the air heater, if the heat loss 
rejected to the stack is to be kept within intended 
limits. As stated previously, the conditions res- 
ponsible for this state of affairs are at the moment 
obscure and cannot be associated with any particular 
type of plant or fuel. Clearly the air heater cannot 
be blamed for a condition that is a function of the 
combustion process ; in fact, the only reason that 
the air preheater figures so prominently in this 
discussion is because it has been the means whereby 
the phenomenon has been detected. Evidence 
has been forthcoming that a similar disparity has 
been noticed with certain economisers, and, as 
Professor Travers’ figures indicate, the heat libera- 
tion may take place not only in the air heater but 
in the flues between the air heater and fans, as 
shown by a definite rise in temperature between 
these points. It appears that this sustained com- 
bustion or oxidation of the carbon and hydrogen 
may take place in any part of the plant where tur- 
bulence or relative motion occurs between the excess 
air and the particles of dust (or gaseous combustible). 

It is obvious, of course, that if no combustible 
whatever were allowed to leave the combustion 
chamber no further heat liberation could possibly 
take place. Although absolute perfection has not 
yet been reached in this respect, results obtained 
with the modern combustion chamber of generous 
dimensions leave little to be desired. Assuming it 
were possible by further improvement to retain 
in the furnace the small amount of combustible 
which Professor Travers has shown may be respon- 
sible for the heat developed in the gases, it is 
extremely doubtful if the cost of the means for 








preventing this would be justified by the result. 
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In any case, with the present state of development 
of the art of burning fuel, the fact remains that it is 
impossible to be sure that no combustible matter 
whatever will pass out of the furnace, and for this 
reason alone, the obvious course to take is to design 
the heat absorbing elements in such a manner that 
will enable them to absorb the surplus heat that 
may be liberated from such combustible. 

Quite apart from the reason for the high ¢ value, 
the fact cannot be disputed that it is likely to occur, 
and the effect of this on the air heater design is 
extremely important. If the increase in air 
temperature compared with the fall in gas tempera- 
ture is much greater than estimated, the anticipated 
reduction in gas temperature will not be realised, 
because the mean temperature difference between 
air and gas will be substantially reduced. There- 
fore, more heating surface will be required to reduce 
the gases to the intended figure. 





practice. This may be so in the case of air heaters 
working through low gas temperature ranges, 
such as 400 deg. to 250 deg. F., in which case ex- 
perience shows that the greatest error would not be 
more than about 30 deg. F. In the case of heaters 
working through much higher temperature ranges, 
however, the matter becomes far more important 
and with a range of 800 deg. to 250 deg. F. the error 
might easily be of the order of 80 deg. to 100 deg. F. 
One has only to realise that approximately 1 per 
cent. of the fuel bill is saved for every 30 deg. F. fall 
in the stack temperature to appreciate the important 
bearing which the final temperature has on the 
financial return from the plant, and a very con- 
siderable expenditure may be shown to be justified 
for any means for reducing this temperature to 
certain limits. What this limit is depends on the 
initial air heater cost, the maintenance charges 
on the same, the price of fuel and the load factor 


TABLE I.—Summary or Perrormance or Arm Heaters aT Sz. 























Babcock & 
Wilcox Yarrow Ljungstrém Corrugated Plate Type 
A B Cc D E F | G | H | I 

S. Type of Heater .| Tubular | Tubular | Tubular | Tubular} Rotary | Rotary Cc. P C. P. Cc. P. 
2. Fuel .. . .| PF. Coal Oil Oil Coal Oil PF. Coal Coal 
3. Type of Boilers ‘ .| B. & W.| B. & W. | B. & W. | Yarrow | Scotch | Scotch Scotch Scotch itch 
4. Heating surface in sq. a <. 2,400 800 7,160 | 11,500 | 8,100 | 12,300 2,888 2,300 1,482 
5. Air quantity in Ib. per hour 23,800 | 28,200 | 48,750 | 47,936 38, 700 | 32,000 18,500 18,200 | 16,000 
6. Gas quantity in Ib. - hour 25,000 | 29,800 ,040 932 —_ 19,150 19,150 | 16,700 
7. COg per cent. ° 14-44 a 11-0 13-3 11-0 12-0 14-0 11-0 11-0 
8. Temp. of air to heater deg. F. , 116 181°5 105 72 84 97 79-4 82 94-2 
9. Temp. of air from heater, deg. F...| 324 3 285 338 364 378 480-4 362 328-8 
10. Air — rise through heater, 

deg. F. ‘ 208 196-5 180 266 280 281 401 280 234-6 
11. ‘hee. gas to heater, ‘deg. F. 519 651 535 520 485 517 724-5 569 572-5 
12. Temp. gas from heater, deg. F. ..| 355 525 360 273 288 281 338-1 303 348-5 
13. Gas temp. drop through heater, 

deg. F. ‘ -| 164 126 175 247 197 236 386-4 266 224 
6a rise in air temp. ‘ 

fall in gas temp. 1-27 1-56 1-03 1-076 1-42 1-19 1-036 1-05 1-045 























Nots.—The values of ¢ in the last line have been calculated from the published figures. 


TABLE IL—Pgrrormance or Arm Heaters in Power Stations. 
































Central Narra- New 
Name of Station :— Barton.* Dalmar- | Chester umet | El. S.Co.| Calumet | Comal Orleans 
“| ‘nock.t | U.S.A | U.S.A |StJohn’s| U.S.A. | U.S.A. awe USAT 
Type of firing equipment. . Stokers | Stokers | Stokers | Stokers | Stokers Pulv. Pulv. Pulv. Pulv. 
fuel fuel fuel fuel 
Temp. of gases entering pre- 
heater, deg. F. 336 375 440 320 346 550 554 575 581 
to. of air entering pre- heater, 
eg. F. 80 77 55 77 107 100 111 80 95 
Tone of ” gases “leaving pre- 
heater, deg. F. 262 204 240 252 255 292 356 305 400 
= of air leaving pre-t -heater, 
deg. F. 163 278 305 165 237 430 395 470 430 
Apparent ratio as 1-12 1-18 1-25 1-29 1-43 1-28 1-43 1-44 1-85 
Apparent preheater efficiency 28-9 57-5 52-0 28-0 38-0 57-5 44-6 54-6 38-3 
Preheater efficiency with ¢ =1- 12| 28-9 58-5 54-0 29-9 41-4 60-5 48-2 60-5 47-0 








* ENGINEERING, 1926. + The Fuel Economist, 1926. 


t Serial Reports of the Prime Movers Committee. 


§ Pamphlet issued by the Underfeed Stoker Company, Limited. 


Under certain conditions, the introduction of 
more heating surface will not achieve the object 
in view, because of the small temperature difference 
available. Obviously only an infinite amount of 
heating surface will enable the air temperature to 
rise to that of the waste gases entering the heater. 
The ¢ value to be used for design purposes, therefore, 
needs to be very carefully considered in the light 
of the test results, as it is obvious that the ex- 
pected results from an air heater will not be attained 
unless this figure is correctly assessed. 

The design and construction of air heaters is 
such that if the expected performance is not obtained 
the difficulties of correction are generally insuperable. 
It appears only reasonable, from a common sense 
standpoint, to design air heaters on a ratio higher 
than the ideal figure, say 1-4 or 1-5, in order to 
provide some safeguard against failure to obtain 
the anticipated result, due to the phenomenon under 
discussion. If the heaters are designed on these 
lines, and the ¢ ratio happens to be quite normal, the 
only result will be an increase in heat extraction 
above that contemplated. 

For the moment, air heater designers are without 
guidance, and the need for this factor to be specified | and 
when ordering such plants is apparent. It may be 


considered that the risk which is incurred by i ignoring 
pe Fs possible effect of sustained combustion is too 
8 





to justify any departure from established 


of the plant, but there are very few power stations 
where it does not pay to reduce the gases to 250 
deg. F. 








Agrit Or Survey or AusTRALIA.—A three months’ 
aerial survey of some 20 geological fields in Australia 
has been commenced recently, when two Wapiti aero- 

lanes of the Royal Australian Air Force left Laverton, 
Victoria, for that p The fields to be investigated 
are those =. the logical Adviser to the Common- 
wealth, Dr. W. G. Woolnough, considers worthy of 
examination for their possible oil-bearing qualities. 





.-— Enowweers Vistrine Great Brirarn.— 
y of leading Danish municipal engineers arrived 

-' ive l-street Station on Sunday evening last, for 
a tour of inspection of various industrial establishments 
in England and Scotland. The visit is taking place 
under the auspices of the British Steelwork Association, 
Artillery House, Artillery-row, Victoria-street, London, 
S.W.1, in co-operation with the Danish-British Associa- 
tion for Trade, Copenhagen. Considerable interest in 
the visit is also being taken by the Development Council 
iy the Danish 


of the De ent of Overseas Trade and 
municipalities whose en; rs are making the visit. 
Mr. C, J. Kavanagh, the director of the British Steelwork 


Association, informs us that the visit is to give these 
engineers an insight into British industrial methods 
and the — —- and high quality of British steel 


i products. The visit, moreover, is 
perl oe gon "effect —_— and lasting personal contacts, 
and there is every reason to believe . from a trade- 


development 
ment to gle 


hagen next week 


of view, it will be a valuable supple- 
Exhibition commencing in Copen 
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THE BUILDING TRADES 
EXHIBITION, 

Wate there is a wide divergence of opinion 
regarding the esthetic merits of modern buildings, 
it will hardly be disputed that they are better 
suited for their respective purposes than their 
predecessors of even a few years ago. In achieving 
this result, the architect has had material help 
from the engineer, the rapprochement between the 
two professions being particularly close in the case 
of steel-frame buildings and in reinforced-concrete 
construction generally. Apart from the structure, 
however, modern buildings differ widely from those 
of even the Edwardian era in the careful considera- 
tion given to lighting, heating, and ventilation, 
and were it necessary to allocate the credit for 
the advances made in these directions, we imagine 
that the lion’s share would be given to the engineer. 
The collaboration between the two professions is 
closest in the cases of factory buildings and office 
blocks, and most remote in the case of private 
dwellings, and it appears more than a coincidence 
that the former fulfil the purposes for which they 
are designed more satisfactorily than the latter. 
While the design of private houses from the point 
of view of labour saving has received most care- 
ful attention, draughty and badly-lighted rooms 
are still not uncommon, and s is frequently 
wasted in a manner which would not be tolerated 
in a factory. A further point which may appear 
of trifling importance, but for which the house- 
holder pays dearly at times, is the a ment 
of the water pipes, the layout all too often ribs 
the appearance of being devised to provide steady 
employment for plumbers in the winter months. 
Apart from these minor defects, however, the 
progress made in the development of improved 
materials, in building methods, and in the design 
of interior fittings is familiar to everybody, and is 
strikingly brought out by the exhibits at the 
eighteenth biennial Building Trades Exhibition, 
which opened at Olympia on the 14th inst., and 
closes on Wednesday next. 

From an engineering point of view, the exhibits 
of greatest interest are probably those connected 
with the preparation of building materials and with 
constructional methods, the former including a 
wide selection of woodworking machinery, in addi- 
tion to concrete mixers, pug mills, and so on. 
The woodworking machinery is characterised by 
the almost universal adoption of the direct spindle 
drive, which was originally applied to machines 
of exceptional size, but which has been found so 
convenient that it is now applied to quite small 
tools. The extent to which it simplifies the design 
of the machines is well brought out by the horizontal 
and vertical boring machines illustrated in Figs. 
1 and 2 on page 358, both these machines being 
exhibited by Messrs. Wadkin and Company, Green 
Lane Works, Leicester. The main column of the 
horizontal machine is cast with a broad base to 
give adequate rigidity when the tool is used for 
boring holes up to the maximum size of 1 inch in 
either soft or hard woods. The main column is 
drilled to receive the motor and work table, the 
former being built direct into the column. The 
spindle is provided with a boring chuck, and 
revolves on ball bearings, with a thrust bearing to 
take the reaction. The motor is totally enclosed and 
is dust proof. It is supplied for two or three-phase 
alternating current, for voltages up to 500, and 
for frequencies of 50 or 60 cycles. Direct current, 
or alternating current single-phase motors up to 
250 volts, can also be fitted, all the motors being 
of British manufacture. The table is 20 in. by 
14 in., and travels on ball-bearing rollers running 
on circular steel guides. It is carried on a large 
circular ram, and is raised or lowered by the hand- 
wheel shewn. The elevating motion is operated 
by a self-locking worm-wheel motion, totally 
enclosed to secure adequate protection from dust 
and wood chippings. The table can be lowered 
to a maximum distance of 6 in. below the spindle, 
and is provided with two dovetailed slots across 
the full depth for securing a fence or other fixture. 
Adjustable stops, fixed to the side of the table, 
give the exact depth of the holes to be bored. 
Two fences are provided, which enable either 


“| angular, square, or end boring to be carried out. 
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Fie. 1. Horizontat Bortna Macutne; Messrs. WapKIN AND Company. Fia. 2. 
Both fences can be supplied with a stop and stop | removal in case it is not required. The machine 


will drill to a depth of 6 in., and is provided with | 
depth stops. The maximum distance between the | 
table face and the chuck is 24 in. The net weight | 
of the machine is 3} cwt. 


bar for definitely locating the position of the holes. 
The maximum distance from the face of the chuck 
to the fence is 17 in., and the chuck takes drills 
with 4 in. parallel shanks. When used with 
two or three-phase alternating current, a | h.p. 
motor is fitted, enabling holes up to 1 in. in diameter 
to be bored ; while for single-phase or direct current, 
the motor is of § h.p. and holes up to } in. in| 
diameter can be bored. In both cases the holes can 
be bored up to 6 in. deep. 


The spindle speed, on a | 
50-cycle alternating-current supply, is 2,800 r.p.m. 


shown by Messrs. Wadkin and Company, is the | 
combined chain and chisel mortiser shown in Fig. 3 
The main frame of this machine is a box casting | 
flanged at the foot to give a rigid floor mounting, 
and machined to receive the 


The floor space occupied is 36 in. by 24 in., and | side by side, as shown in the figure. 
the net weight of the machine is 3} cwt. is provided with both longitudinal and 
The vertical machine, shown in Fig. 2, has a} traverses, both operated by handwheels on the 


number of features in common with the horizontal | front of the machine. The longitudinal motion is 
model. The alternative motors which can be fitted | effected by means of a machine-cut steel rack and 
are of the same sizes and types, giving the same pinion, and the cross traverse by nut and screw 
capacities for the two machines. The main column|The vertical traverse to accommodate varying 
has a base 20 in. by 31 in., and is planed to receive | de »pths of timber is operated by a handwheel on 
the boring head and table. The latter is 20 in. by | the side of the table through the usual screw motion, 
15 in., and has a vertical travel of 16 in. to accom- | the weight being taken on a ball thrust bearing. The 
modate various types of work. The elevating motion | clamping screw is mounted at an angle to give a 
is of the nut and screw type, the screw being | tendency to press the timber downwards against 
turned, by the handwheel shown, through steel spiral | the table, and the clamp is fitted with a guide rod 
gearing. The weight of the table is carried on a|to prevent any tendency to swing out of parallel. 
ball thrust bearing, with a resulting very light | The motor for driving the mortising chain is encased 
motion. The two sides of the table are machined, | in the frame, and the armature is mounted directly 
and it is provided with dovetailed slots for the |on the spindle, which runs on ball bearings. The 
fence, as in the case of the horizontal machine. | chain only runs when actually cutting, as explained 
The fence can be clamped in any position to suit | later, and an adjustment is provided so that it can 
the nature of the work, and a stop and stop bar | either be set in line with the chisel or out of line for 
for locating the latter can be supplied if required. | cutting off-set mortises. The thrust is taken on an 


The slide carrying the motor can be raised and | adjusting screw above the guide bar, the screw also 
lowered either by the pedal or hand lever shown | enabling the chain to be set to the correct tension. 
in the figure. 


The hand lever is arranged for quick ' An exhaust fan is fitted behind the chain sprocket 





Another machine with direct-spindle drive, also | 


VertTicaL Bortna MACHINE; 











Messrs. WADKIN AND COMPANY. 


,on the armature for clearing the chips. The chain 
guard is hinged to give easy access to the chain, 
}and is adjustable to suit varying depths of work. 


| The usual chip breaker with an adjustable hardwood 


| block is provided, as shown in the figure. 


| 





The chain 
headstock is operated by the inner hand lever on 
the right-hand side of the machine. The motor 
| for the hollow chisel is mounted on the slide, the 
armature being mounted directly on the spindle, 
as in the case of the chain motor. The spindle 


table and the chain | is mounted on ball bearings, and is only in motion 
and chisel headstocks, the latter being mounted | when the tool is actually cutting. The chisel spindle 
The table | is provided with a blower, as shown in the figure, 
cross| which removes the chippings, 


and enables the 
operator to obtain a clear view of any setting-out 
lines on the work. 

Adjustable depth stops are {provided on both 
headstocks. An automatic stop attachment can be 
provided, if required, for repetition work. With 
this fitting, the work is correctly located without 
the necessity for marking off, and mortises of 
different lengths can be cut in the same work piece. 
Four stops on the holder are adjustable to give 
four different lengths, and there are normally six 
spring stops on the bar for positioning the mortises, 
with provision for further stops if required. The 
motors are manufactured by Messrs. British Thom- 
son-Houston Company, Limited, and are supplied 
for alternating current only. Two or three-phase 
machines can be fitted, for frequencies of 50 cycles 
or 60 cycles. Brookhirst control gear is fitted, 
consisting of a totally enclosed dust-proof contactor 
with overload releases and no-volt protection. 
Each motor is automatically started when the 
hand lever is disengaged from the catch, and is 
shut off when the lever is returned to its original 
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Fie. 3. 
AND COMPANY. 


position. The circuits are made and broken by a 
control switch operated by the movement of the 
headstocks. In addition, there is an isolating 
switch on the side of the machine, as shown in 
the figure, which enables adjustments to be made 
without starting up the motors. A belt driven 
chain-cutter grinder is fitted on the machine behind 
the headstock levers. The chain is mounted on 
the sleeve shown, which is provided with sprockets 
for carrying chains of 0-54 in., 0-62 in., and 0-89-in. 
pitch. The sleeve slides on the bar backwards and 
forwards across the grinding wheel, and as each link 
is sharpened, the chain is advanced by hand, each 
successive link being positively located by a ratchet. 
The machine will accommodate timber up to 12 in. 
deep by 8 in. wide, and mortises up to 1} in. by 
3 in. by 6 in. can be cut with the chain. The maxi- 
mum size of chisel for hardwood is }? in., and for 
soft wood is 1 in. Holes may be drilled up to 
1} in. in diameter by 5 in. deep. The table is 
2 ft. 3 in. by 8 in., and has a minimum height from 
the floor of 1 ft. 7} in. The vertical travel is 10} in., 
the longitudinal motion is 2 ft., and the transverse 
motion is 4} in. A 4-h.p. motor is fitted for the 
chain-spindle drive, and a 2-h.p. motor for the 
chisel spindle. The speed of both motors on 50-cycle 
circuits is 2,800 r.p.m. The net weight of the 
machine is 13} cwt. 

Apart from the introduction of ball bearings, band 
saws have altered very little in design for a number 
of years, and interest will therefore be taken in the 
model shown by Messrs. Wilson Brothers (Leeds), 
Limited, Victoria Machine Works, Leeds, which 


embodies several novel features. The most impor- 


CoMBINED CHAIN AND CuiseL Mortiser; Mxrssrs. WADKIN 





| 








Fie. 4. 


tant departure from accepted practice embodied 
in the saw, which is illustrated in Fig. 4, above, lies 
in the design of the top head, the tension motion 
operating directly upon the bearing bracket instead 
of through the slides. With this arrangement, the 
weight carried on the tension spring is considerably 
reduced, and the friction on the top slides eliminated, 
so that the motion gives an immediate response to 
variations in the effective length of the saw due 
either to expansion or working conditions. The 
main frame is a rigid casting of box form, and the 
table is mounted in a cradle so that it is not necessary 
to remove the centre block when canting. The saw 
wheels are accurately balanced, and the material for 
preserving the set of the teeth, with which the faces 
are covered, is firmly cemented on and is imperish- 
able. A brush is fitted to keep the bottom pulley clear 
of resin or sawdust. The upper wheel is keyed to 
a long shaft running on ball bearings, which are 
enclosed in a cast-iron housing mounted on a box- 
section slide, the tension spring being interposed 
between the housing and slide. The latter has the 
usual vertical adjustment by handwheel and screw. 
The saw can be tracked while running by means of 
an eccentric, rotated by a hand lever, which tilts 
the upper wheel. The saw guide is adjustable, 
and is of an improved pattern with a ball-thrust. 
The saw bears against the face of a steel disc which 
gives a broad support. The upper guide is carried 
on a post of square section, and is adjustable for 
depth of cut. It is balanced on an enclosed coil 
spring. As will be clear from the figure, the machine 
is particularly well guarded. Hinged guards of 
pressed steel entirely cover both wheels and saw, 


Banp Saw 














witH Motor Drive; Messrs. Witson BROTHERS 
(LEEDs), LrMITep. 


with the exception of the working space. The 
under-table guide incorporates a dust-delivery pipe, 
as shown. An adjustable fence can be supplied if 
required. This slides along a bar mounted on the 
edge of the table and can be canted up to 45 degrees. 
It is supplied for either right- or left-hand working, 
and can be swung clear of the table when not 
required. The machine is available either as a belt- 
driven or direct motor-driven model, the lower 
wheel being mounted on the motor shaft in the latter, 
which is shown in the figure. The machine is made 
in three sizes, with either 26-in., 30-in. or 36-in. 
diameter wheels. 
(To be continued.) 


THE LATE MR 
TWINBERROW. 


WE regret to have to record the death, on the 10th 
inst., of Mr. John Wulstan Twinberrow, brother of 
Mr. J. D. Twinberrow, who died last winter. Mr. J. W. 
‘Twinberrow was born in 1865, and had devoted himself 
to civil engineering, whereas his brother made his 
mark as a mechunical engineer. 

The subject of our present memoir served a pupilage 
of three years under Mr. J. 8. Macintyre, M.Inst.C.E., 
of the firm of Messrs. E. W. Wilson and Company. 
In 1886, he became assistant to Mr. Lovatt, on the 
construction of the Banbury and Cheltenham Direct 
Railway, continuing on this until 1887, when he became 
contractor’s engineer to Messrs Lovatt and Shaw on 
one of the contracts for the Barry Railway. In 1889 
and 1890, he held the position of assistant to Mr. J. 
Robinson, M.Inst.C.E., on the Barry Dock, and acted 
as resident engineer on the Cadoxton and Biglis widen- 
ing, sewer contracts, &c. 
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Between 1890-91, Mr. Twinberrow acted as contrac- 
tor’s engineer to Mr. Lovatt, on the Great Northern 
Railway tunnel and main-line widening at King’s 
Cross, on which work he introduced a novel system of 
tunnelling which he devised. During subsequent years 
he acted as contractor's engineer and agent to Mr. 
Lovatt, on a number of works. These included the 
widening of the Great Northern Railway main line 
at Harringay, and on the Midland Railway, the Trent 
and Leicester widenings, with the Red Hill tunnel and 
viaduct, and Knighton tunnel. Further work on the 
Great Northern, in 1893, covering contracts at Wood 
Green, Ferme Park and Holloway, was followed by 
constructional work on the Shropahire Union Railway 
and Canal Company's branch line at Ellesmere Port, 
including a quay on the Ship Canal. For some years 
subsequent to this he was engaged on the Leicester 
section of the Great Central Railway Company's new 
main line to London. 

On engaging in practice as a consultant, he was con- 
nected with various types of civil engineering, and 
during the war was occupied on defence works at home 
and on the Government shipyards. He afterwards 
acted as consulting engineer for the Anglo-Belgian 
Shipbuilding Yard at Ghent. He first became con- 
nected with the Institution of Civil Engineers as a 
student, being transferred to the class of Associate 
Member in 1891 and to full membership in 1901. 


THE LATE MR. RICHARD LLOYD. 


Tue death occurred on Friday, the 2nd inst., of 
Mr. Richard Lloyd, at the age of 65. Born at Merthyr 
Tydfil, Mr. Lloyd was educated at Lucton School, 
Herefordshire, passing on to Cardiff College, which he 
attended from 1878 till 1883. His technical education 
was obtained during the course of his apprenticeship, 
at technical schools and University College of South 
Wales. In this work he secured Honours in connection 
with City and Guilds courses, and the Science Medal at 
Cardiff. His practical training was under Sir W. T. 
Lewis, Bart., under whom he served a pupilage from 
1883 till 1888, at the Bute Docks of the Cardiff Railways 
Company. He was afterwards employed on their 
works until 1891, when he worked as a draughtsman 
with the Barry Graving Dock Company. 

Mr. Lloyd was then engaged as engineer and assistant 
manager in the ship-repairing department and dock 
works of the Newport Alexandra Dock Company, 
Newport, Mon., until 1895, when he took up an appoint- 
ment at the Abercarn Works as engineer and manager, 
being engaged mainly on road and railway bridgework. 
At the end of two years he joined the Temperley 
Transporter Company, London, as chief draughtsman 
and superintendent engineer on works at home and 
abroad. Subsequent to 1902, he became consulting 
engineer to sugar plantations in British Guiana, and 
developed practice in connection with railway and 
marine work, being also engineer to the East Demerara 
and Lamaha Water Supply Commissions. Irrigation 
and drainage work also came within his purview in 
these connections. 

Mr. Richard Lloyd became an associate-member of 
the Institution of Civil Engineers in 1904, and a 
member of the Institution of Mechanical Engineers in 
1907. He contributed to the former body a paper 
describing comparative trials on various types of 
boilers and furnaces, using megass as fuel. 








ENGINEERING TRAINING AND 
EDUCATION. 


Manchester Municipal College of Technology.—The 
College of Technology, Menchester, offers systematic 


in mechanical, electrical, and municipal 
engineering, building, applied chemistry, textile 
chemistry and technology, mining, photography, 
and the printing crafts. Full-time, part-time, and 
evening courses are provided in all departments. A 
prospectus giving particulars regarding these courses, 
together with detailed syllabuses and other information 
of interest to intending students, has just been issued. 
The book contains, in addition, notes on the history 
of the College, descriptions of the buildings and labora- 
tories, particulars of entrance and post-graduate 
scholarships and exhibitions, and lists of associates 
and graduates of the College. Copies of the prospectus 
may be obtained from the Principal, College of Tech- 
nology, Manchester. The 1932-33 session will open 
on Thursday, October 6 next. 

University College, Faculty of Engineering.—The 
prospectus of the Faculty of Engineering of University 
of London, University College, Gower-street, London, 
W.C.1, for the session 1932-33, has recently been issued. 
Courses leading to London University degrees and to 
the College Diploma are provided in civil, mechanical, 
electrical and municipal engineering, and post-graduate 
courses are available in chemical engineering. The 
prospectus contains full particulars, syllabuses and time- 


training 





tables of the courses, and regulations governing the 
various examinations are also given. Information 
regarding courses in geology, physics and chemistry, 
adapted to the requirements of engineering students is 
included. Data regarding scholarships and exhibitions, 
post-graduate work and research, regulations for 
entry into the principal engineering institutions, 
and other matters of interest to students, are given 
in the prospectus, copies of which may be obtained 
from the secretary of the College. The 1932-33 session 
begins on Monday, October 3. 








TENDER. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, iculars 
of the undermentioned tender, the closi date of 
which is given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all communications. 

Sewage Pumps.—The supply of two 1,000-gallons 
per minute pumps of the vertical-spindle, centrifugal 
type, direct driven by electric motors complete with 
starters and air exhausters for priming. The Munici- 
pality of Singapore (tenders to be presented in Singapore 
orin London); October 20. (Ref. No. G.X. 11,874.) 


CONTRACTS. 


Messrs. H. ToLtLemMacHE aNnD Company, LIMITED, 
Canada House, Norfolk-street, London, W.C.2, have 
received a repeat order from Messrs. The Carlton Main 
Colliery Company, Limited, for the conversion of a 
further eight Lancashire boilers at their Grimethorpe 
Colliery from hand firing to pulverised coal, making 
this, it is claimed, the largest Lancashire boiler installa- 
tion in the world so fired 

Tae PuLsomMETER ENGINEERING Company, LIMITED 
Reading, have received an order from the Hadleigh Urban 
District Council for three sets of crude-oil engines and 
centrifugal pumps, two of which will be fitted with 
automatic starting and stopping switchgear. 

Messrs. Kartstaps MExKaniskKA VerRKSTAD A.-B., 
Karistad, Sweden, have received an order for a large 

per-making machine from the Finnish paper mill, 
Yhtyneet Paperitehtat. 

La Socrféré p’Execrricirrf£ Asea, Paris, a subsidiary 
company of Messrs. Allmaenna Svenska Elektriska 
Aktiebolaget, Sweden, has secured an order for seven 
electrical melting furnaces of the Rennerfelt type for 
bronze and other copper alloys, to be installed in a metal 
foundry, near Lyons, belonging to the French State 
Railways. Each furnace has a capacity of 600 kg. 
of bronze per hour. 
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Economic Conditions in 
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Department of Overseas Trade. 
Sweden, April, 1932. Report. 
London: His Majesty's Stationery Office. 
net.) 

United States Geological Survey. Professional Paper 
No. 161. Quarternary Geology of Minnesota and Parts 
of Adjacent States. By F. Leverett. Washington: 
Government Printing Office. 

Minutes of Proceedings of the Institution of Civil Engi- 
neers. Vol. 232. 1930-31. Part 2. Edited by H. H. 
Jerrcorr. London: Offices of the Institution. 

Department of Scientific and Industrial Research. Report 
of the Building Research Board for the Year 1931. 
London: His Majesty's Stationery Office. [Price 
3s. net.] 

The Electrical Age. By V. N. L. Searte. London: 
Ernest Benn, Limited. [Price 10s. 6d. net.] 

The Industrial Revolution in Scotland. By HEnry 
Hamiuton. Oxford: Clarendon Press. London: 
Humphrey Milford. [Price 15s. net.] 

A Textbook of Physics. Vol. I, Mechanics. 
GrimseaLt,. London: Blackie and Son, 
[Price 158. net.] 

The Classical Theory of Electricity and Magnetiem, 
By Max Asranam. London: Blackie and Son. 
Limited. [Price 15s. net.) 

Transaction of the Institution of Chemical Engineers. 
Vol. 9, 1931. London: Offices of the Institution. 
Der Stahthochbau. By C. Kersten. Fourth edition. 
Berlin: Wilhelm Ernst and Sohn. [Price 18 marks.] 
Die Technischen dp Ihre Rigenschaften Fehler 
und Prifung. By Dr.-Inc. Orro Scnwarz. Leipzig: 

Johann Ambrosius Barth. [Price 23 marks.] 

Ten Years of Industrial Psychology. By Henry J. 
WeEtcu and Cuartes M. Myers. London: Sir Isaac 
Pitman and Sons, Limited. [Price 6s. net.] 

Medical Research Council. Industrial Health Research 
Board. Report No. 65. Two Studies in the P: lo- 
gical Effects of Noise. London: His Majesty's 
Stationery Office. [Price 2s. 6d. net.] 

United States Bureau of Mines. Economic Paper No. 13. 
Summarized Data of Tin Production. By J.B. Kursan. 
No. 15. Molybdenum. By A. V. Petar. Bulletin 
No. 359. Permissible Electric Cap Lamps and Ven- 
tilation in Certain California Mines and Water-Tunnel 
Construction. By 8. H. Asm and J. H. Ranxr. 
Technical Paper No. 523. A Study of High-Manganese 
Slags in Relation to the Treatment of Low G Man- 
ganiferous Ores. By C. H, Herry, Jun., anD OTHERS. 
No. 530. Accidents at Metallurgical Works in the 
United States during the Calendar Year 1930. By 
W. W. Apams. Washington Superintendent of 
Documents. 
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PERSONAL. 


Mr. W. A. Sycamore, who was sales manager for 
Messrs. A. G. Mumford, Limited, and Messrs. John 
Kirkaldy, Limited, has joined the sales organisation 
of Messrs. Davey, Paxman and Company (Colchester), 
Limited, who recently purchased the old established 
business of Messrs. vey, Paxman and Company, 

Messrs. Curiicorrs, Liurrep, 240, Blackfriars-road, 
London, 8.E.1, inform us that joints and jointing mate- 
rials similar in ap ce to Vellumoid are being 
offered for sale as unbranded Vellumoid. They ask us 
to state that all genuine Vellumoid sheet jointing, and 
joints made therefrom, are branded on both sides and 
that none other is genuine. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Conditions in the Cleve- 
land pig iron trade alter very slowly. Stocks are not 
embarrassingly heavy, and producers hope that the 
demand will soon expand sufficiently to make a change 
for the better in the statistical position. Much of the 
limited output is absorbed by the needs of producers own 
works. “Sales are chiefly direct by ironmasters to home 
consumers who have to come on market for supplies, 
but merchants report occasional small transactions with 
customers abroad. Under terms of contract with pro- 
ducers, second hands are still prohibited from supplying 
the principal home consumers. Makers are ww ge pms 
lots to Scotland where they have to contend with keen 
competition of sellers of iron from the Midlands and from 
India, Midland iron is also coming into this district. 
For home trade in Cleveland pig, ironmasters fixed 
minimum figures are: No. 1 description, 61s.; No. 3 
.m.b., 588. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 
orge, 578. x 

Hematite.—The restricted make of East Coast hematite 
is rather more than sufficient for current moderate 

uirements, but demand promises gradually to increase, 
and producers expect their output to be absorbed 
in the near future. Merchants have a free hand as to 
the disposal of their holdings which are rather consider- 
able, but are not underselling producers to any extent. 
Business with the Continent is very light, but hope of 
some early improvement in export trade is expressed. 
Sellers are disinclined to name below 60s. 6d. for No. 1 
grade of iron, and ask 60s. for ordinary qualities. 

Foreign Ore.—There is practically no business in 
foreign ore. Sellers are markedly disinclined to accept 
the low and unremunerative terms obtainable, and 
consumers being well placed as regards supplies are in 
no h to negotiate for further deliveries. e nominal 
price of best rubio remains at 14s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke, of 
good average quality, remains at 14s. 6d., delivered to 
works in this area, but as local users are not obliged to 
buy, the market transactions are few and small. 

Manufactured Iron and Steel_—Business in manufac- 
tured iron and steel develops very slowly. The continued 
steady call for constructional steel is due to activity 
in bridge building departments. There is very little 
activity in branches engaged on the production of ship- 
building material, work at the shipyards being confined to 
repairs to vessels. Manufacturers of railway requisites 
would welcome expansion in demand, and sheet makers 
are keenly seeking orders. Quotations are: Common 
iron bars, 91. 15s.; best bars, 101. 5s.; double best bars, 
101. 15s.; treble best bars, 11/. 58.; packing (parallel), 
81; packing (tapered), 101. ; steel billets (soft), 5/. 7s. 6d. ; 
steel billets (medium), 61. 12s. 6d; steel billets (hard), 
7l. 28. 6d.; iron and steel rivets, 11/. 5s.; steel ship 
plates, 81. 15s.; steel les, 81. 7s. 6d,; steel joists, 
81. 158.; heavy sections of steel rails, 82. 10s. for parcels 
of 500 tons and over, and 9. for smaller lots; fish 
plates, 121. 10e.; black sheets (No. 24 gauge), 7/. 15s. ; 
and galvanised corrugated sheets (No. 24 gauge), 
91. 78. 6d. to 91. 108. 

Scrap.—Demand for scrap is light and prices are weak. 
Borings are 22s. 6d.; turnings, 27s. 6d.; light cast 
iron, 32s. 6d.; heavy cast iron, 35s.; machinery metal, 
36s.; and heavy steel, 32s. 6d. 








British Propuction or Pic-Iron anp STEEL.—The 
monthly memorandum of the National Federation of 
Iron and Steel Manufacturers, Caxton House, Tothill- 
street, London, S.W.1, shows that there were 57 blast 
furnaces in operation at the end of August, a net increase 
of one since the beginning of the month. The pro- 
duction of pig-iron in August amounted to 259,400 tons, 
compared with 292,600 tons in July and 275,700 tons in 
August, 1931. The August output of steel ingots and 
castings totalled 361,500 tons, compared with 438,400 
tons in July, and 357,300 tons in August, 1931. 


Tae Micuet Hics-Sreep Om Encore: ERRata.— 
In the description of the Michel oil engine given in our 
last issue, Figs. 17 to 20, page 335, ante, were stated to 
be plotted from data given in Table I, page 333. Owing 
to errors, there are discrepancies between the figures 
given in the Table and the vertical scales of Figs. 17 
and 18, the decimal points being omitted in the former 
scale, and all the figures in the latter being displaced 
downwards by one square, ivalent to 2 Ib. of fuel 
per hour. As a result of the latter error, this amount 
should be deducted from any figures read off from the 


curves. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel—An enco ing feature suggesting 
the advent of more active conditions is the disposition 
of some of the big firms in the heavy i ing industry 
to reduce their number of short-time operatives and 
authorise more work of a full-time character. While 
this movement is by no means general, it reflects the 
pout of quiet confidence in the ability to find outlets 
or products of increased tonnage. Advance is mainly 
recorded in high-grade steel specialities, and in the 
development of lines that are comparatively new to this 
district. Valuable orders are accruing from the con- 
tinued receipt of inquiries from home and foreign buyers, 
who have bel taking supplies from Continental or 
American sources. Sheffield is being asked to supply 
all sorts of steel products in preference to those offered 
by Germany, France, Belgium, and Sweden. Many of 
these come within the established range of local manu- 
factures, but quite a considerable proportion are for 
products to which Sheffield has paid little or no atten- 
tion, and developments in this connection are possible. 
Among the latest foreign needs are metal kitchen utensils 
for Arabia, small steel products for advertising purposes 
in Canada, butchers’ steels to compete with German 
makes in New Zealand, and carpenters’ tools, garden 
tools, and electrical fittings for South Africa. Fresh 
British inquiries, mainly from distributors operating on 
export account, cover the supply of steel — and 
plates for mincing machines in competition with Sweden, 
Germany, and America. Local manufacturers find it 
much more difficult to secure payment for exports than 
to meet export requirements, and are pressi for 
Government action. Money cue to local firms is being 
withheld and (it is believed) used by foreign Govern- 
ments to pay off other creditors. This “frozen credit ” 
factor represents a serious obstacle to trade expansion, 
and is the subject of anxious consideration. The latest 
stainless steel requirements are much wider than those 
specified last week, and embrace the supply of parts 
for refrigerators, rolling mills, tyre mills, and tube mills, 
all sorts of furnace gear, and a large amount of equipment 
for the dairy industry, including milk cans and cream 
separators. One of the latest developments is the 
manufacture in this country of ladies’ beads from 
exceptionally fine wire of stainless steel. Business has 
slightly improved in railway axles, tyres, and springs, 
and more orders are arriving for steel hoops an strip. 
The raw and semi-finished material market presents no 
new feature, prices being unchanged. Oddment orders 
predominate. Forward business is notably small. 

South Yorkshire Coal T'rade.—House coal business has 
eased now that orders in arrear on September 1 have 
been delivered. Keen efforts are being made to stimulate 
winter stocking, but supplies of all kinds are more than 
ample to meet needs. Steam coal is a shade easier. 
Inland requirements of best hards are more than covered 
by contract tonnages, though more inquiries are circu- 
lating for shipment. The Lancashire dispute has 
weakened the position in regard to small fuel, which is 
readily offered. Gas coal is a better medium, and 
steady movement is shown in furnace and foundry coke. 
Quotations: Best branch hand-picked, 27s. to 28s. ; 
Derbyshire best house, 22s. to 23s. 6d.; Derbyshire best 
brights, 188. to 20s.; screened house, 18s. to 19s. ; 
screened nuts, 16s. to 17s. 6d.; Yorkshire hards, 17s. to 
18s.; Derbyshire hards, 17s. to 188.; rough slacks, 
8s. 6d. to 98. 6d.; nutty slacks, 7s. to 8s. 6d.; smalls 
4s. 6d. to 5a. 6d. 








New Warsurp Contrracts.—It has been announced 
by the Admiralty that the contracts for the destroyers 
and sloops of the 1931 programme have been allocated 
to the following firms: Messrs. W. Denny and Brothers, 
Limited, Dumbarton ; Messrs. R. & W. wthorn, Leslie 
and per re A Limited, Hebburn-on-Tyne ; and Messrs. 
Scotts’ ——— and Engineering Company, Limited, 
Greenock, will build the hulls and machin of 
two destroyers. Messrs. Swan, Hunter, and Wigham 
Richardson, Limited, Wallsend-on-Tyne, will construct 
the hulls of two destroyers, the machinery for which will 
be built by Messrs. The Wallsend Slipway and Bognecring 
Company, Limited. Messrs. Fairfield Shipbuilding and 
Engineering Company, Limited, Govan, will construct 
the machinery for a flotilla leader, the hull of which 
will be built at Portsmouth Dockyard. The hulls and 
the machinery of two sloops will be constructed by 
Messrs. John Brown and Company, Limited, Clydebank. 


New Power Sration rok BasRrax.—Up till the 
present, the electricity supply for the Port of Basrah, 
on the Persian Gulf, has obtained from steam- 
driven plant, but the Crown Agents for the Colonies 
have now placed an order with Messrs. Ruston & Hornsby, 
Ltd., Lineoln, for five oil engines. These engines will 
be installed in the new power station of the Basrah 
Port Directorate, and when this station is in operation, 
current for power and light will be available for all 
users in the district, in addition to the main supply 
for the various port works. il the five engines will be 
of the maker’s latest type, as described in ENGINEERING, 
vol. cexxxiii, 197 (1932). Two of them will be 
8-cylinder models with a working load of 440 b.h.p., 
each co to a 250 kw. alternator, while the remaining 
three be 4-cylinder models. Two of the latter 
will be coupled to 125 kw. alternators, and the third 
ad a 65 — > alee tela — of the sets will 

arranged to supply lighting wer circuits in 
parallel with each other, and will be Pole to deal with 
a load up to 815 kw. In addition to the main generating 
sets, the contract covers the installation of the accessory 


The consulting rs for the scheme are 
Messrs. Preece, Cardew & 
Gate, 8.W.1. 


ider, 8 and 10, Queen Anne’s 








NOTES FROM THE NORTH. 


Guaseow, Wednesday. 
Scottish Steel Trade.—A dull tone continues to be very 
ral in the Scottish steel trade ite the feeling that 


ter conditions are within sight. re are, however, 
few signs of any improvement in heavy steel and 
although inquiries are rather more numerous, it is 
thought that some buyers are merely sounding the 

— Makers of —n sheets ae been —— 
o in picking up quite a fair tonnage of new business, 
and a certain amount of activity is gonetal of the works. 
In addition to bookings there is a very thy inquiry 
from the Far East and India, &c., and the outlook is 
very good indeed. For black and galvanised sheets, 
quotations show a hardening tendency. The following 
are the current market prices :—Boiler plates, 9/. per 
ton; ship , 8. 15s. per ton; sections, 8l. 7s. 6d. 
per ton; black-steel sheets, } in., 7. 158. per ton; and 
galvanised corrugated sheets (No. 24 gauge), 11/. per ton, 
all delivered at Glasgow stations. 

Malleable-Iron Trade.—The outlook in the malleable” 
iron trade of the West of Scotland is again a shade 
better, but dealings are still very limited and broken 
time is nga at the works. The re-rollers of steel bars 
report t although the demand has recently shown a 
slight improvement the booki do not amount to a 
heavy tonnage. The inquiry from overseas is rather 
better. The current market quotations are as follow :— 
“Crown ” bars, 9/. 15s. per ton for home delivery, and 
91. 5s. per ton for export ; and re-rolled steel bars, 61. 10s. 
per ton for home delivery, and 6. 5s. per ton for export. 

Scottish Pig-Iron Trade——No change of any kind has 
taken in the Scottish pig-iron trade, and the 
demand is of a very limited nature. Home consumers, 
as well as those overseas, are only specifying for small 
lots on account of the state of trade, and the present out- 
look is as dull as ever. Shipments from Calcutta con- 
tinue to arrive in the Clyde, and production here is still 
confined to one furnace. Stocks on hand are fairly heavy. 
Prices are easier and are as follow :—Hematite, 67s. 6d. 

r ton, delivered at the steel works ; foundry iron, No. 1, 

0s. per ton, and No. 3, 67s. 6d. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, September 17, only amounted to 37 tons. 
Of that total 22 tons went overseas and 15 tons coastwise. 
During the corresponding week of last year the figures 
were 92 tons overseas and 56 tons coastwise, making a 
total shipment of 148 tons. 








NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

The Coal Trade.—Conditions in the Welsh steam coal 
trade show no change of note. The demand for bunkers 
has expanded as a result of the re-commissioning of laid- 
up vessels. The general demand, however, remains in- 
sufficient to keep collieries working regularly. Admiralty 
and Monmouthshire large are in abundant supply at 
schedule prices, but dry large is comfortably placed for 
orders, the best grades being able to command 6d. to 9d. 
per ton over the schedule. Sized classes are in short 
supply and smalls too, are tight in places, the market 
being limited as a result of the lessened production of 
large, owing to intermittent working at the pits. 

Spain and Welsh Coal.—tIn the first seven months of 
this year the quantity of Welsh coal sent to Spain was 
39 per cent. below the rate of shipments in 1913. This 
heavy reduction has been caused the policy of recent 
Spanish Governments compelling the use of native coal, 
as a result of the continued agitation of the Asturian 
coalowners and mine workers. It is already compulsory 
for the railways, public services, and industries to use a 
certain percentage of native coal. It is now stated that 
the Government has ordered the Spanish railways to use 
native coal only, regardless of existing contracts. Experi- 
ments are also to be carried out by the Spanish Tory 
with Asturian coal, and briquettes are to be made from 
small coal, and, if found satisfactory, will have to be 
used on be mem merchant ships. these orders are 
strictly enforced, it will mean the loss of an important 
market to South Wales. The matter is viewed with 
concern, as Welsh coal has suffered so severely of late 
— from the restrictions imposed on its importation 

y various European countries. The decision to make 
the Spanish railways burn Asturian coal regardless of 
existing contracts, has been taken up by the South 
Wales Coal Exporters’ Association, representations 
having been made to the British Government to take 
the matter in hand, the fulfilment of contractual obliga- 
tions being regarded as the first essential in business 
arrangements. 

Coal Trimmers’ “ Dole.”"—Some 150 coal trimmers 
employed in the East and West docks at Cardiff have 
qualified for unemployment benefit as the result of an 
application to the Cardiff Court of Referees, and it is 
expected arrangements will now be made to enable 
trimmers employed at Cardiff, Penarth and Barry to 
receive the “dole” when “stood off.” In November 
last, the dole was refused the trimmers on the grounds 
that they were not genuinely unemployed and partici- 
pated in a wages pool. Arrangements have now been 
made for ate off" men Br to participate in the 
“‘ wages pool,” the earnings of those working only bei 
shared. Of the 196 men in the Cardiff East and West 
docks section, 150 have been stood off, and have, with 
the sanction of their employers, become eligible for 
unemployment benefit, the work being carried on by 
the remaining 46 men. These 46 men will not remain 
in employment permanently as their places will be taken 
by unemployed men from time to time. 








NOTICES OF MEETINGS. 


Instrrution or Locomotive Enorvgers.—Thursday, 
September 29, 6 p.m., Institution of Mechanical Engineers, 
Storey’s Gate, S.W.1, General Meeting. Presidential 
Address by W. A. Lelean. 

Instrrution oF Mecuantcat Enorveprs.— Yorkshire 
Branch: Thursday, bo ang 29, 7.30 p.m., Hotel 
Metropole, Leeds. ‘‘ Salvage Work on the Ex-German 
Fleet at Scapa Flow,” by Mr. E. F. Cox. 








NOTES FROM THE NORTH-WEST. 


ManouesTEeR, Wednesday. 
General Survey.—In the North-Western area there is 
still a complete absence of any sign of the improvement 
which has observed in other iron and steel-producing 
districts. In addition to labouring under adverse 
seasonal influences, the local heavy industries are being 
affected to an increasing degree by the stoppage in the 
cotton trade. Each week this continues it is responsible 
for curtailment of activity of more and more industries 
in the area. It is, therefore, certain that, however 
aging the outlook may be in other centres, no 
expansion of business can be e ted in the North 
West until a settlement is reached in the cotton dead- 
lock. Little work is i in structural-steelwork 
circles, and boiler makers, locomotive builders and other 
extensive users of steel are all urgently in need of orders 
to prevent further plant being laid idle. Manufacturers 
in the lighter sections of the steel industry are barely 
holding their own, but one of the few encouraging 
features during the week is a wing optimism among 
machine-tool manufacturers, following the extension of 
Russian credits from 12 months to 18 months. Several 
Manchester and district firms which, in the last two or 
three years, have obtained remunerative orders from 
that country, and are now tendering for further work, 
are hopeful that the new credit decision will swing the 
balance in their favour, and that large orders for machin- 
ery and plant will be placed | y in the next few 
months. 


Motor-Vehicle Manufacture.—The increase of 3d. per 
gallon in the price of petrol has already resulted in the 
withholding of seve orders for motor vehicles, but 
while the increase is likely to affect rather seriously firms 
which concentrate upon the manufacture of petrol- 
driven machines alone, it is likely to bring additional 
work to others which, in the last year or two, have 
developed the crude-oil . omnibus and goods- 
carrying vehicle. Already the Halifax Corporation has 
decided to purchase five heavy-oil engined omnibuses, 
instead of a similar number of petrol vehicles, following 
the introduction of the price advance, and several other 
municipalities are considering the advantages of the 
crude-oil engine as a means of reducing ae ay ere 
An official announcement by Messrs. Karrier Motors, 
Limited, Huddersfield, states that the directors have 
withdrawn from the negotiations for the amalgamation 
of their business with that of Messrs. T. 8. Motors, 
Limited, Maidstone. On August 26, shareholders of the 
company approved the amalgamation proposals. 

The Position of Llectrical-Plant Manufacturers — 
With the completion of the larger contracts placed in 
connection with the grid scheme, North-Western elec- 
trical-plant manufacturers are finding work less plentiful, 
and, at present, most of the larger orders secured are 
coming from overseas clients. Messrs. Ferranti, Limited, 
have completed extensive plant and machinery for the 
Central Electricity Board, during the year. A recent 
departure, the manufacture of electric clocks, is pro- 
viding steady employment, and the firm is also con- 
tinuing to do extensive business in the construction of 
wireless sets and electric fires and radiators. Local firms 
are hopeful of participating in orders, to the value of 
75,0001., shortly to be placed by the Manchester Corpora- 
tion for boiiers for their Stuart-street electricity station. 











SranpaRD oF Sarery on British RarLways.— 
An analysis of the Chief Inspecting Officer’s report to 
the Ministry of Transport on railway accidents during 
1931, shows that eight passe ost their lives in 
accidents to trains, as com with one in 1930 and 
three in 1929. The for 1931, however, was less 
than half the average for the five-year period 1925-29. 
The liability to casualty in the case of passengers, 
during 1931, was of the order of one killed in some 
200 millions carried. The year 1931 was also remarkable 
for its incidence of low casualty among railway servants, 
particularly in connection with the movement of railway 
vehicles 





Tue tats Mr. W. BE. Gowsr.—We regret to record 
the death of Mr. William Edward Gower, who died in 
London on Sunday, September 11, at the advanced 
age of 83. Mr. Gower was born at Prague, where his 
father was engaged in constructional work and, after 
ing his early life in that country, came to En land 
on an appointment with . Guest, Keen 
and Nettlefolds Limited. He subsequently emigrated to 
Canada, where he was actively associated with the 
marketing of economisers and mechanical stokers, but 
returned in 1900 to join the Underfeed Stoker Company, 
shortly after ite foundation. To begin with he was 
em; at the London office of that firm, but when the 

; of the business necessitated the opening of @ 
ffanchester office, he was appointed to manage it and 
held this post until his retirement some eight years ago. 
Mr. Gower, who for many years was an Associate 
Member of the Institution of Mechanical Engineers, 
was well known to a wide circle of power station eng!- 
neers in this country, and was a regular attendant at 
the meetings of the various technical institutions. 
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difficulties are yet to seek. 


the principal vehicle of international trade, the 
British shipping industry, a series of blows which 
have succeeded in reducing it from one of the 
strongest bulwarks of our national stability to one 
of the most precarious of our great industries. 
There is, perhaps, no body capable of more thoroughly 
studying and appreciating the needs of the associa- 
tion it represents than the Chamber of Shipping of 
the United Kingdom, and its last report, that of a 
committee appointed in January, which was recently 
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SHIPPING POLICY. 
Tue policy of almost prohibitive import tariffs 
has resulted in such remarkable success in stifling 
international trade as to astonish even such countries 
as the United States of America, which have been 
among its most active protagonists. There are 
among the nations not a few which have spent 
large sums of public money on the construction and 
improvement of ports and waterways, and on 
fleets of State-aided merchant ships, which can only 
be run at a loss, and yet have at the same time left 
no stone unturned to find means whereby to cripple 
their overseas customers, and to render it impossible 
to conduct the sea-borne traffic which alone could, 
in any way, justify such expenditure. The board 
of directors of any commercial firm which, on 
the one hand, spent money freely on increasing 
the capacity of its works, and on the other not only 
attempted, but largely succeeded, in ruining its only 
prospective customers, would not be likely to retain 
their posts immediately their policy became clear 
to the shareholders ; but in the far wider sphere of 
international trade, and, in especial, that across 
sea frontiers, the similar action of the various 
governments has hardly yet failed to be endorsed 
by their constituents, and the results of the interna- 
tional conferences which have been, and are being, 
held in order to find a long-sought solution of these 


One of the results of this policy has been to deal 


in all its bearings. It is quite clear that the para- 
mount need of the shipping industry is the restora- 
tion and development of a prosperous world trade. 
While the latter is dwindling, the nations have, up 
till the present, been mainly concerned in endeavour- 
ing to secure an unfair and impossible share of the 
remainder, rather than in increasing commerce as 
a whole. 

The British shipowner, by’ his representatives, 
holds no narrow view of the position, but is insistent 
that the Empire should take the lead in organising 
a comprehensive movement to remove, or reduce, 
those factors which are destroying world trade, 
and in restoring the exchange of goods. It is 
manifest that the absence of restrictions on traders 
to use, always and everywhere, the most suitable 
and efficient carrying power at their disposal is 
essential to the prosperity of international, com- 
merce. This can only be obtained by leaving open 
all the ports of the world to ships of all flags on 
equal terms. It follows that no nation can, or 
ought to, obtain equal treatment abroad if it does 
not concede the same at home. British shipping 
asks for no outside assistance and no bolstering 
up from its Government, but it is entitled to, and 
requests, the support of traders all over the world 
in its claim for equality of treatment. 

Considerable dissatisfaction has been felt on many 
occasions regarding the actual working, in practice, of 
the principle of equality for ships, for example, at 
certain Mediterranean ports, by countries which 
are pledged to its maintenance. This, however, is 
of little importance in comparison with the effect 
on our shipping of the action of certain foreign 
governments in discriminating in favour of ships 
under their own flags, by building and operating 
vessels without regard to cost and commercial value, 
by giving preference to their cargoes, and by grant- 
ing subsidies, directly and indirectly, so as to enable 
vessels to be operated only nominally as commer- 
cial enterprises. Enormous sums are being spent 
by some countries in such subsidies, in defiance of 
the principle of equal treatment to which their 
governments are pledged. This is a menace to 
vessels even under their own flags, as well as to 
others which are run on an economic basis. They 
have little commercial value to the nations to 
which they belong, while they hamper the move- 
ments of all ships, and can only be maintained 
while traders can be coerced into bearing the im- 
mense losses they cause to the communities which 
maintain them. It is true that it has been urged, 
in the United States, for instance, that the raison 
d’étre for such subsidised fleets is to prevent the 
British shipowner from raising American freights 
carried in British bottoms at his will, in such a 
manner as to injure American sea-borne trade. 
This was the sort of argument used by the politicians 
who were engaged in the unfortunately successful 
attempt to profit by national credulity, regardless 
of the fact that British shipping is always legiti- 
mately open to absolutely free competition, desires 
nothing more, and can only secure support while it 
provides the best and most economical service for 
all. 

The available statistics regarding shipping must 
be used with caution, partly because a large amount 
of the tonnage which appears in the Register Books 
only does so because it does not pay to break the 
ships up. On the other hand, many of the most 
modern vessels are far more effective than their 
sisters, which are not much older, principally on 
account of the fact that the speed of the new British 
cargo liner is more likely to be in the neighbourhood 
of 13 knots to 15 knots, than 10 knots to 12 knots, 
as heretofore, and that their effective deadweight 
capacity for cargo carrying is often increased by 
several hundred tons, due to the substitution of oil 
fuel for coal. 

However, it can be shown that the policy of 
certain foreign countries in hampering sea-borne 
trade has resulted in slowing down its rate of increase 
for the ten years before and after the war from 
46 to 14 per cent. Further, while the value of 
this trade only increased by 21 per cent. between 
1913 and 1931, the tonnage available for carrying 
it increased by 88 per cent., largely on account of 
the production of uneconomical State-aided ships. 
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issued, shows that the situation has been examined 


The apportionment of the traffic appears to remain 
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steady. In 1929 as in 1912, 15 per cent. of this 
was inter-Imperial trade, 39 per cent. between the 
Empire and foreign countries, and the remaining 
46 per cent. between foreign countries themselves. 
The British proportion of the total tonnage declined 
from 50 per cent. in 1912 to 40 per cent. in 1929, 
the principal increases being from 2 to 12 per cent. 
in the case of America, 3-5 to 7-0 per cent. for 
Japan, and about 3 to 6 per cent. for Italy. On 
the other hand Germany declined from 12 to 6 per 
cent. The existence of the largely useless American 
war-time tonnage, the retention of which was 


competitors, and of restoring the right of the 
British shipowner to make his own ins. 

On the other hand, although the Convention 
placed the limitation of the liability of shipowners 
under all flags on a uniform basis, the British 
Government has never put this upon the Statute 
Book, although declaring repeatedly for years 
that this would be done. The same applies to the 
Conventions on Mortgages and Liens and Immunity 
of State-owned ships. The Chamber of Shipping 
proves clearly in case after case, that, while the 
foreigner receives support and assistance from 





considered desirable as a potential weapon against 
the prosperity of British shipping, is shown by the 
fact that in 1931 America only possessed 3 per cent. | 
of the tonnage under 10 years old, as compared 
with its 12 per cent. of the total. Norway is 
another country which has increased her tonnage 
largely, from 24 per cent. in 1913 to 6 per cent. in 
1931. Her percentage of tonnage under 10 years old 
in the latter year is not less than 9 per cent. 

In 1929, British shipping carried 43 per cent. of 


the world trade, as against 50 per cent. in 1912. | 


This included 9/10ths of the inter-Imperial trade, 
3/5ths of the trade between the Empire and foreign 
countries, and } of the trade between foreign 
countries. Our ships have always carried the 
bulk of the coasting trade of the United Kingdom, 
the proportion remaining steady at 99 per cent. 
Of late years there has, however, been an increase 
in competition from small foreign vessels of from 
100 to 750 tons gross, carrying whole cargoes, and 
it is estimated they may account for from 5 to 10 
per cent. of the cargoes carried in their type. 
While it is generally considered that any attempt to 
shut out this foreign tonnage would react prejudicially 
against British shipping, the sectional interests 
represented by several coaster owners not unnatural- 
ly dissent from this view. Here again the shipping 
industry is faced by unfair competition with cut 
railway rates and State-made roads, while the 
smaller ports have been neglected. The reasons 
for securing absolute equality of treatment for 
shipping apply with special force to coasting vessels, 
and while money is being lavished on the roads, 
it is unfair that the small portsshould be undeveloped 
and adequate facilities not provided for the prompt 
handling of cargoes. 

The British shipping industry has led the world 
in ensuring. safety of life and property at sea, 
but it has been hampered in doing so, and its 
competitive power prejudiced, because the State 
Departments have not kept fully in touch with 
the continual developments and improvements in 
shipbuilding. The Government is doing nothing to 
promote safety under the British flag, if its regula- 
tions make it impossible for our ships to compete 
in the world freight markets. The moderately 
worded report of the Chamber of Shipping has 
made it quite clear that not only has the hard- 
pressed British shipowner to face, unarmed and 
unaided, the attacks of foreigners who are helped 
and fostered in every way by their own paternal 
Governments, but his competitive position is 
adversely affected by the statutes and regulations 
of his own country. He is over-burdened by the 
Law and half stranglea by the Board of Trade. 
One-fifth of the weight of all imports into the 
United Kingdom consists of timber, but, although 
we own two-fifths of all the sea-going shipping, 
four-fifths of all the wood imported into this 
country has been carried in foreign bottoms. 
This has been due to the disadvantage at which 
our Board of Trade regulations placed British 
ships, having also heavily ‘penalized our oil- 
tankers as compared with similar foreign vessels. 
Only after many years of difficult and persistent 
effort has our shipping industry been able to 
place us on an equality with the foreigner, and 
during all that time we have been heavily and 
unnecessarily handicapped in two of the most 
important and growing trades. Then, again, the 


Hague Rules Convention, signed by 14 countries 
in 1923, establishing the responsibility of the 
shipowner to the shipper, has been honoured 
almost solely by British shipping, although America 
took the lead in pressing the demand. The industry 
makes a strong case in favour of dropping this 
burden, which is not placed upon its foreign 


his Government and State Departments, the 
reverse is the case in this country. 





——_—————— 


NOTES. 


INTERNATIONAL Sarety AND Loap-Line 
CONVENTIONS. 


Two important conventions relating to navigation 
will be ratified by His Majesty’s Government and 
by several foreign Governments on Saturday, 
October 1. The first of these is the International 


| Convention for the Safety of Life at Sea, which is 


| to be ratified by this country and by Canada, 


| Denmark, Finland, France, Germany, Italy, the 
| Netherlands, Norway, Spain, and Sweden. The 
| second is the International Load Line Convention, 
| which has similarly secured the adherence of this 
country and of Canada, Denmark, Finland, France, 
Italy, Latvia, the Netherlands, New Zealand, 
| Norway, Portugal, Russia, Spain, Sweden, and the 
| United States. As the Conventions take effect 
{three months after the date on which the fifth 
ratification has been deposited, they will both 
come into force in the countries mentioned on 
January 1, 1933. In addition, it is expected that 
the above list will be augmented by the addition 
of such signatory countries as have not yet been 
able to obtain the necessary authority from their 
legislatures and by others which, though not signa- 
tories, have notified their intention to accede to the 
| two conventions. The legislation necessary to give 
effect to the Conventions in this country is con- 
| tained in the Merchant Shipping (Safety and Load- 
Line Conventions) Act, 1932, and steps will be 
taken to bring this measure into operation on 
January 1, 1933. On this date, therefore, the 
change from indirect to direct helm orders will 
become compulsory, and the amended Statutory 
Rules and regulations on such matters as the con- 
struction of passenger vessels, boats, life-saving 
appliances, and fire-fighting equipment will come 
into force. Requirements regarding the installation 
of radio-telegraph apparatus on cargo vessels will 
also be issued. The Board of Trade, in consultation 
with the Merchant Shipping Advisory Committee, 
are at present completing the preparation of these 
rules and regulations, and more details about them 
will shortly be available. The necessary provisions 
for giving effect to the Load-Line Convention are 
also contained in the Act, and have been in operation 
since March last, when the new rules and regulations 
required by the Convention in regard to load line 
and timber deck cargoes were also promulgated. 
A large number of ships have also been surveyed 
for load line under these new rules and have received 
the necessary certificate. As, however, the Act 
comes into full operation in three months’ time, 
shipowners whose vessels have not yet been surveyed 
are advised to make the necessary arrangements 
at the earliest possible date. 


Tue PersonaL Equation «tn INDUSTRY. 


The Presidential Address, which was delivered 
by Commander C. W. Craven before the Institute 
of Marine Engineers on Tuesday, September 13, 
formed in some of its aspects a reply, if uncon- 
scious, to those contentions upon which we com- 
mented a fortnight ago in connection with the meet- 
ing of the British Association. Dealing with ration- 
alisation in industry, he remarked that his ideal 
was a horizontal group of, say, steel companies 
feeding in addition to the outside market, a group 
of shipyards and engineering works, as this 
produced a maximum of flexibility when times 
were good and a minimum of disturbance when 
they were bad. He went on to point out, however, 
that the success or future of any scheme of 





rationalisation depended on the personal qualities 
of those who have to put it into operation, and 
hinted that it mattered less whether there were 
more engineers, lawyers or accountants, than 
whether they were possessed of characters which 
would enable them successfully to direct large 
undertakings. In other words, responsibility must 
only be placed on those who were capable of sup- 
porting it, though fortunately, it appears from 
Commander Craven’s own experience, that candi- 
dates for such posts are not hard to find and that, as 
history has more than once shown, the hour brings 
forth the man. In fact the danger in the large 
combine lies less in its size being too great for one 
man to control, than in there being no such control 
at all, or in the board of the supreme concern 
allowing itself to be directed by one of its sub- 
sidiaries. The result is that decisions are taken 
which, though favourable to one company or 
department, are inimical to the interests of the 
group as a whole. Personality, however, will 
make itself felt wherever it is found, and it is, 
therefore, important that it should be placed where 
it can exercise the most beneficial influence. It 
therefore follows that the man who has run a small 
business successfully, may not necessarily be the 
person best fitted to deal with the ramifications 
of a large-scale organisation or, what is quite as 
important, be capable of delegating routine duties 
to others, so that he himself may be left free to deal 
with the broader problems. If such concerns are 
to be successful, a leader must be found and, hard 
though the saying may be, the search for that 
leader must be conducted in other than purely 
technical circles. Above all, a departure must be 
made from the committee form of administration, 
of which too much has been seen during the 
post-war period as this only leads to delay, in- 
decision and finally to disaster. In pointing out 
these matters to an audience of engineers, Com- 
mander Craven has not done them a disservice. 








THE SUMMER MEETING OF THE 
INSTITUTION OF MECHANICAL 
ENGINEERS IN CANADA. 

In view of the closer commercial relations between 
the countries comprising the British Empire which 
it is hoped will result from the recent Imperial Eco- 
nomic Conference at Ottawa, the choice of Canada 
as the principal locale for the summer meeting of 
the Institution of Mechanical Engineers would seem 
to have been felicitously made though the mem- 
bers forming the visiting party primarily made the 
trip with the object of learning something of the 
technical conditions obtaining in the Dominion. 
Canada has already many notable engineering 
achievements to her credit. Some of these owe 
their origin to her geography, e.g., the ship canals, 
the hydro-electric generating schemes, the trans- 
continental railway systems, and the grain harvest- 
ing and transport services. Such are well-known 
and are, in some sense, peculiar to the country, 
but in some other directions the engineering indus- 
try is still somewhat undeveloped. In many places 
are to be found well-organised modern works and 
factories, from an inspection of which there is 
something to be learned, but gaps occur here and 
there which our country with its maturer experience 
should be able to fill. Assuming a proper use of the 
opportunities provided by the meeting, there is 
no doubt but that it should be, not inconsiderably, 
mutually beneficial. 

The list of centres chosen for previous summer 
meetings, while including a number of Continental 
countries, only records one transatlantic visit, i.e., 
that to Chicago in 1904, and the usual comparative 
statistics are therefore inapplicable. The party 
attending the meeting on this occasion was about 
130 in number, including ladies. Of the members, 
Professor D. A. Low was the only one who attended 
the Chicago meeting. Some of the party on this occa- 
sion crossed in advance, others, resident in Canada 
or the United States, joined it at various points, the 
actual number travelling together from England 
being 115. This party, headed by the President, Mr. 
William Taylor, 0.B.E., sailed from Southampton 
on Friday, August 19, in the Canadian Pacific Steam- 





ship Montrose, one of the “ cabin-class ” vessels of 
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the company’s fleet. This vessel is of particular 
engineering interest from the fact that changes made 
in the propelling machinery have resulted in con- 
siderable economies in fuel and an appreciable 
increase of speed. The Montrose is 576 ft. long 
by 70 ft. broad and of 16,400 gross tonnage. She 
was built by Messrs. The Fairfield Shipbuilding 
and Engineering Company, Limited, Glasgow, in 
1920. The propelling machinery included 10 single- 
ended Scotch boilers with three oil-fired furnaces 
end and fitted with smoke-tube type superheaters. 
These supplied steam at 200 lb. per square inch 


eight boilers are required to be kept under steam as 
against the original ten. The six boilers with the 
combustion chamber superheaters supply the tur- 
bines, while two of the others, not so fitted, supply 
the steam auxiliaries, the ship’s heating system, &c. 
The equipment for lighting and hotel service con- 
sisted originally of two steam turbine driven gene- 
rating sets. These have been left in as stand-by 
sets, but the duty is now performed by two Allen 
Diesel-electric generating sets, which were installed 
at the time of the overhaul. A noteworthy auxiliary 
which formed part of the original equipment and 
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pressure and a total temperature of 550 deg. F., to 
two sets of Brown-Curtis turbines driving the twin 
screws through double-reduction helical gearing. 

A radical change was made in the machinery in 
the winter of 1930-31. Six of the boilers were 
fitted with combustion-chamber superheaters de- 
signed by Mr. John Johnson, and the turbines 
were replaced by Parsons triple-expansion reaction 
machines. The cylinders are arranged with the 
driving pinions disposed triangularly round the shaft 
spur wheel. Single-reduction helical gear is fitted, the 
H.P. and I.P. ratio being 19-2 to 1, and the L.P. 
ratio 16-4 to 1, and the normal speed of the pro- 
peller shafting about 104 r.p.m. New solid three- 


BEAUHARNOIS Power STATION. 





bladed propellers displaced the original ones which 
were of the built-up four-bladed pattern. The 
astern turbines are embodied in the I.P. cylinders. | 
The turbines are designed for 12,500 h.p. in service, 
though they are capable of developing an overload 
of 14,000 shaft horse-power. The steam pressure 
remains as before, but the superheat has been 
increased to a normal figure of 710 deg. F., a con- 
siderably higher degree being reached on occasion. 
Since the modification has been carried out, only 


| enabled higher steam temperatures to be used, but 














remains unchanged, 
is the emergency 
generating set situ- 
ated on the boat 
deck. This consists 
of a four-cylinder 
Diesel engine, made 
by Messrs. Mirrlees, 
Bickerton and Day, Limited, Stockport. It develops 
115 brake horse-power at 375 r.p.m., and is coupled 
to a 75-kw. Allen dynamo. As the set had to be 
independent, it was impossible to provide the 
jacket water from the auxiliary system and a 
special device was installed. A self-contained 
air-cooled water cooling plant of the Heenan- 
Froude type has therefore been embodied, and a 
separate fuel-oil tank provided. The installation 
of the new machinery and superheaters has not only 





has increased. the boiler efficiency, with the result 
that the fuel consumption is now 23 per cent. less 
than with the old machinery, and the speed of the 
vessel has been increased by about } knot. 











The speed obtained on the voyage out, taking 





the mean of four days run in the open sea, worked 
out to 16} knots, a speed somewhat below the 
normal, owing to the fact that the vessel had just 
returned from a Mediterranean cruise and the bottom 
was somewhat fouled. At a speed of 16} knots in 
clean condition, the fuel consumption for all pur- 
poses is 92 tons per day. The weather was good 
and the sea smooth so that the vessel’s behaviour 
in a seaway could not be judged, but from her 
performance under the conditions existing, it may 
be reasonably inferred that it is good. Due to the 
comparatively low speed the vessel is markedly 








F 1G 3. [INTERIOR OF THE BEAUHARNOIS 
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Fig. 4. TRANSFORMERS ON Roor oF BEAUHARNOIS PowER STATION. 


steady and free from disturbing vibration, a fact 
which, in many, cases, may go far to compensate 
for the longer time taken in crossing in her com- 
pared with that of a higher-powered ship. The 
members of the party were allowed to inspect the 
engine-room during the voyage, and full provision 
was made for their entertainment in less technical 
directions. 

On one evening a lecture which aroused con- 
siderable interest was given by the Rev. T. E. R. 
Phillips, Past-President and Secretary of the Royal 
Astronomical Society, on the total eclipse of the 
sun which took place on August 31. Mr. Phillips, 
after a brief account of his experiences in connection 
with other solar eclipses, described the mechanism 
of the eclipse and traced the curved path of the 
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shadow across the northern part of the United 
States and Canada. The centre line of the path 
passed through Magog, a town situated about 88 
miles south-east of Montreal and which formed the 
headquarters of the Society. The duration of 
totality at this point was just under 100 seconds. 
Montreal was at the limit of the zone of shadow, 
which was roughly 100 miles wide, and the duration 
of totality was only some 25 seconds. The lecturer 
exhibited a diffraction grating ruled to 15,400 lines 
per inch, for making spectroscopic observations of 
the corona, and referred briefly to the work it 
was hoped would be carried out. He advised non- 
astronomical members of what might be looked 
for and pointed out the possible utility of their 
observations. Professor Wood and other astro- 
nomers contributed to the discussion following the 
lecture. The President occupied the chair. 

Quebec was reached on the evening of Friday, 
August 27. This port is, we understand, not 
normally made by this class of vessel, the draught of 
which enables them to proceed to Montreal, but 





| wide. The coute Nea below the. lewel ofthe intele | 


from Lake St. Francis, and the construction involves 
little excavation, but necessitates the erection of 
earth dykes from 10 ft. to 24 ft. in height to act 
as canal banks. These dykes were constructed 
mainly by drag scrapers which formed a trench 
with a mound on each side of it, on both sides of 
the channel. The space between the inner mounds 
was then flooded, and a suction dredger was used 
to excavate a navigation channel] 600 ft. wide by 
27 ft. deep along the north bank, the spoil being 
discharged into the trenches, and filling them so 
that the bank was completed on each side. The 
channel may ultimately be dredged to the above 
depth for the full width. The banks are covered 
with rock rip-rap to prevent erosion. 

The head available at the power house is 83 ft. 
The water supply conveyed by the present canal 
would yield 500,000 h.p., for which power the 
plant is designed. The power-house, however, 
only contains at present four 50,000-h.p. vertical 
turbo-alternator sets and two 8,000-h.p. sets. 
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There is provision 
for a further six of 
the former, which 
would bring the total 
output up to 500,000 
h.p. The smaller 
turbo-alternators are 
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by the courtesy of the Canadian Pacific Railway | page 365. 


Company a special stop was made. There Mr. H. H. 
Vaughan, chairman, and Mr. R. J. Durley, honorary 


Sun Lire Assurance Company or Canapa BuILDING. 


house sets. The pre- 
sent condition of 
the power house is 
shown in Fig. 3, 
The gap in the centre indicates the 


site of the future sets. Part of the main cur- 


rent is generated with a frequency of 60 cycles | 








the evening an informal reception was held at 
which Mr. E. A. Ryan, Vice-Chairman of the 
Montreal Branch of the Engineering Institute of 
Canada, welcomed the party. In the course of his 
address, Mr. Ryan stated that the Institute had 
at present 4,700 members of all grades, drawn 
from all divisions of engineering. There were 25 
branches, of which the Montreal one was the largest, 
consisting of 1,200 members. The smallest branch 
had 34 members, and meetings were held regularly 
in all the branches at weekly, fortnightly or monthly 
intervals, depending on the membership. During 
the evening cinematograph displays of appropriate 
subjects were given, of which one showing, by 
animated diagrams, and actual photographs, the 
operation and construction of the Canadian Pacific 
Locomotive No. 8,000, was perhaps the most 
interesting. This engine is of the multi-pressure 
closed-circuit firebox type, with a pressure in the 
primary boiler of from 1,300 to 1,700 Ib. per sq. in. 

A choice of five visits was provided for Monday 
morning, August 29, together with a sight-seeing 





Vo.tute Castine ror WaTER TuRBINE; DomINION ENGINEERING 
Works. 


tour for the ladies of the party. All the visits were 
well attended. One section inspected first the Angus 
Locomotive and Car Shops of the Canadian Pacific 
Railway Company. These shops date from 1904, 
but have been extended from time to time, the lay- 
out now comprising 30 permanent buildings, of which 
the locomotive shop, 1,350 ft. by 250 ft., is the largest. 
This shop is arranged for a monthly completion of 
40 classified general repairs in addition to new or 
special work. The passenger car shops have an 
inside capacity of 130 cars, with outside tracks 
increasing this to 200 cars. The motive power is 
electrical. When on full time, between 6,000 men 
and 7,000 men are employed, of which some 300 to 


secretary, of the Montreal Reception Committee, | and part with 25 cycles. The transformers equip-| 400 are apprentices. The party then visited the 


welcomed the members and joined the party. Some | 
of the members inspected the port, an account of | 
which is given in ENGINEERING, vol. oxxvii, page | 
183 (1929). An early start was made on Saturday, | 
August 27, on a sightseeing tour through Old 
Quebec, embracing all the major points of historic 
interest, and including an inspection of the Citadel, 
special facilities for seeing which were arranged for 
by the Commandant, Lieut.-Colonel J. P. U. Aro- 
hambault, D.S.0., M.C. The vessel then proceeded 
up the St. Lawrence River to Montreal, which was 
reached about 11 p.m. after experiencing a gale of 
unusual violence. The party disembarked early on 
Sunday morning, August 28, and at once entered 
on the programme of visits of which two alterna- 
tives had been arranged for that day. 

The first was to the construction works of the 
Beauharnois Light, Heat and Power Company. 
The scheme consists of the construction of a canal 
for both power and navigation, cutting off a series 
of four rapids in the River St. Lawrence. The 


relation of this canal to Montreal is shown in Fig. 
1, page 365, the outlet being near the town of 
15 miles long by 3.300 ft. 


Beauharnois. The canal i; 





ment is situated on the 
| as will be seen from Fig. 4, page 365. The power | 
| house j is a handsome building some } mile in length. | 
An external view is given in Fig. 2, page 365. | 
The dredging of the canal to the full depth right 
across would, in effect divert the whole river, 


Should this scheme be proceeded with in the future 
the power house would be extended in a westerly 
direction. Since the date of the visit an agree- 


ment for the conveyance to the Dominion of the | deposit of 5 
has been | sheet painted with oil, which deposit is then stripped 


canal from the Beauharnois Company, 


completed, and the canal will form a link in the | off and used as a cathode in a cell. 
Lawrence waterways project of which the | cathodes reach 200 Ib. in weight they are removed 
the United | and, after washing, are sent to the wire bar furnace 


St. 


preliminaries between Canada and 


} 


roof of the building | | works of Messrs. Canadian Copper Refiners at 


Montreal East, which produce 75,000 tons of the 
| total of 212,000 tons of refined copper, forming the 
total annual output of Canada. The process is 
electrolytic, the crude copper being received largely 


‘in a condition enabling it to be used as anodes. 


'when a total of 2,000,000 h.p. would -be available. | 


Some is received as “ blister” copper, and is con- 
verted into anodes in an oil-fired furnace of 100 tons 
capacity with a 33 ft. casting wheel of the Walker 


|type. The cathodes are prepared by forming a 


in. thick on heavy rolled copper 
When these 


States were recently concluded. The whole day | to be cast into commercial shapes. Three sets of 
was spent in an inspection of the canal and power | cathodes may be made from one set of anodes in 
house, and the visiting party was entertained to | from 32 to 45 days, depending on the current density. 


lunch by the constructing company. 

The alternative visit, also a whole-day one, was 
a sight-seeing tour along the north bank of the 
river to Ste. Anne de Bellevue, the Macdonald 
Agricultural College, at which the party was enter- | 
tained to lunch, being inspected on the way. In 





|The spent anodes are returned to the anode furnace 
for remelting. The designed current density is 
17 amperes per square foot, though a somewhat 
lower figure is being used at present. The whole 
plant requires only 3,000 h.p. to operate it. Direct 
current is provided by three 675 kv.-a. motor- 
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generator sets at 135 volts or less,as required. The 
*bus bars at the ends of the tanks are exceptionally 
large, having a cross section of 134 in. by 3in. The 
electrolyte is kept at a temperature of about 140 deg. 
F. and is circulated through each of the cells at a 
rate of 5 gallons per minute. The air of the tank 
house is maintained at a constant temperature of 
about 90 deg. F. Steam for heating is derived from 
waste heat boilers above both furnaces. The wire 
bar furnace is of the oil-fired reverbatory type and 
is of 300 tons capacity. In both this and the anode 
furnace the smelting of the metal is followed by an 


one of the latest of which, the Montreal Harbour 
Bridge, was completed in 1929 and described in 
ENGINEERING, vol. cxxxi, pages 351, 411 (1931). In 
recent years structural steel work for buildings of 
very varied character has been undertaken, of which 
the Sun Life Assurance Company of Canada Build- 
ing, Mortreal, shown in Fig. 5, 366, is an 
example, this being of stone-faced steel construction. 
This view shows, incidentally, the very competent 
way in which the Canadian architect handles 
the huge masses of the skyscraper. A full account 
of this building will be found in ENGINEERING, 














vol. cxxxi, page 813 (1931). An interesting rein- 


oxidising process, to remove impurities, consisting 
forcement, viz., one used for reinforced concrete 


of the introduction of low-pressure air into the 
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Fie. 7. 35-Fr. Borrna Mitt at tHe Dominion EnGingERING Works. 











Turbine EREcTING SHOP OF THE DOMINION ENGINEERING WoRKS. 


Fie. 8. 


bath. Excess oxygen is removed by stirring with | buildings is the Kane construction. This is composed 
green hardwood poles. The slime from the bottom | of truss-like structures made up of pairs of angles 
of the electrolytic tanks containing gold and silver, | top and bottom, between which is a continuous 
is flushed periodically after drawing off the electro- | angle bent into a zig-zag form and welded to the 
lyte. It is then roasted and subjected to a double | horizontal members at each corner. The open 
washing process which removes most of the| construction thus formed gives a good hold for the 
selenium, tellurium, arsenic, copper and _ iron. | concrete and provides effectual reinforcement. 

Further treatment of the washed slime makes it} Other products are wood-pulp digesters, roasting 
fit to be sold for the ready extraction of the precious| furnaces, penstocks and scroll-cases for water 
metals, but a “ parting” plant is under construction | turbines. A volute casing for a plant in British 
so that the gold and silver bullion can be sold} Columbia is illustrated in Fig. 6, page 366. This 
separately. The flue dust from the roaster and the | has an inlet 19 ft. in diameter and a speed ring 
drying furnace is treated in scrubbing towers and a | 19 ft. 3 in. in diameter. A noticeable feature of the 
Cottrell precipitator and returned for re-smelting. | bridge and constructional plant was the extent 








A second party visited the works of the Dominion | to which marking-off has been dispensed with for 
Bridge Company and the Dominion Engineering | girder work, &c., ingenious indexing devices being 


of the part into the position for the next operation 
of the punch. Another point which attracted 
attention was the method of making gear wheels. 
The rims of these consist of solid rings of 40 ton 
tensile steel. These are rolled cold and welded 
at the joint, the teeth being cut by hobbing after 
the rim has been welded on to a mild steel disc, 
which, in turn, is welded on to a high tensile steel 
hub. Several ingenious appliances for welding the 
seams of circular vessels, &c., were noticed. 

At the Dominion Engineering Works, a number 
of water turbines of different types and in different 
stages of construction were noticed. Space does 
not permit detailed description of these, but the few 
illustrations herewith may indicate to some extent 
the nature of the work now undertaken in Canadian 
factories. Fig. 7, annexed, shows one of the run- 
ners for the Beauharnois plant, in the boring mill. 
The runner has an outside diameter of 18 ft. 74 in., 
with a height of 10 ft. 10 in. and weighing 188,000 Ib. 
The capacity of the mill is, however, 35 ft. in dia- 
meter by 18 ft. high. Fig. 8, also on this page, is a 
view of the turbine erecting floor. The turbine 
runner in the lower left-hand corner is of the pro- 
peller type, though it is only, of comparatively 
small size, i.e., one developing 19,000 h.p. This 
type of runner is used for larger powers, one for a 
Manitoba plant, for example, developing 37,500 h.p. 
at 137-5 r.p.m., under a head of 66 ft. Another 
branch of the company’s work is the manufacture 
of paper-making machinery. There was, however, 
little of this to be seen, though examples of the 
machines at work were inspected at a pulp mill later. 
Such diverse machinery ‘as wire-stranding plant, 
Diesel engines, ball mills, &c., are also made by the 
company. 

A third party visited the works of the Northern 
Electric Company, Montreal. The work under- 
taken by the firm is the manufacture and distribution 
of telephone cable and telephone equipment, 
electric power wires and cables; _ street-lighting, 
fire-alarm and police-signalling systems; wireless 
broad-casting stations and receiving sets; public 
address systems and theatre equipment. Electric 
refrigerators and household appliances are also 
marketed. The factory is an eight-storey fireproof 
building, with the general offices on the top floor, an 
arrangement made possible by the roof being carried 
on trusses, so leaving the storey free of interior 
columns. Under normal conditions, 7,000 employees 
are accommodated in the building. Another party 
visited the hydro-electric power plant of the 
Montreal Island Power Company, which is situated 
about eight miles from the centre of Montreal in a 
channel of the River St. Lawrence, behind the 
island on which the city stands. The available 
head is between 18 ft. and 26 ft. and the dam, which 
extends across the river, contains 13 sluice gates, 
each 40 ft. wide by 24 ft. high, and together capable 
of discharging 169,000 cub. ft. per second. There 
are at present six 10,000 kv.-a. units, with provision 
for a further four. The generators are of the welded 
steel type, supplying three-phase, 60-cycle current 
at 12,000 volts. They are driven at 85-5 r.p.m. 
by propeller-type turbines, the runners of which 
are about 16 ft. in diameter and have adjustable 
blades. Each turbine develops from 7,000 h.p. to 
12,000 h.p., depending upon the head available. 
The output of the plant is transformed to 66,000 
volts through three 15,000-kv.-a., single-phase, 
out-door type, transformers, and is supplied to the 
Montreal Light, Heat and Power Company over 
a double circuit transmission line. An account 
of this plant will be found in ENGINEERING, vol. 
exxxi, page 286 (1931). 

A fourth party visited the Harbour Works of 
Montreal, the grain handling plant attracting 
special attention. This includes four car unloaders 
of unusual design. As some particulars of the port 
are given in ENGINEERING, vol. cxxiv, p. 157 
(1927) it is perhaps unnecessary to go into any 
detail concerning it, while of the car unloaders, 
a fully illustrated description will be found in 
ENGINEERING, vj. cxxi, pp. 650, 716 (1931). 
A sightseeing tour round the city was arranged 
for the ladies of the party. On the afternoon of 
Monday, the various sections united at McGill 
University, where they were received by Sir Arthur 
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at the conclusion of which he said that it was 
heartening to see the growth of the bond between 
the engineer and the university, which growth 
was keeping pace with the elevation of the calling 
of the engineer to the dignity of a profession. 
The members were afterwards shown over the 
mechanical engineering and other laboratories 
by members of the staff. It will be remembered 
that it was in the steam engine laboratory of 
this University that the important researches of 
the late Dr. Nicolson and the late Professor 
Callendar were carried out. A department which 
aroused special interest was that devoted to 
work in the pulp and paper industries. This 
laboratory was particularly well fitted up and 
a considerable amount of research work for 
different firms is carried out in it, the results being, 
we understand, pooled. At the conclusion of the 
inspection, members were entertained to tea in 
the University grounds on the kind invitation of 
the Montreal Reception Committee. The party left 
Montreal in the evening for Ottawa, which was 
reached shortly before 11 p.m., a special train 
having been provided. 


(T'o be continued.) 





LETTER TO THE EDITOR. 
THE SOCIAL MECHANISM. 


To Tue Eprror or ENGINEERING. 


Sm,—Your thoughtful editorial, prompted by the 
three interesting addresses to the British Association, 
deserves much careful pondering. There are one or 
two points, however, which I feel prompted to raise at 
onee. Did Professor Miles Walker really base his 
claims on, to use your phrase, “ a committee of average 
engineers”? Surely, our Cabinet are rather more 
than average politicians and average lawyers, and the 
claim of technical men to a greater share in govern- 
ment is not disposed of by doubting the ability of 
average engineers. Under any system, only the excep- 
tional man attains real authority; the plea is that he 
is the better for a scientific as opposed to, say, a legal 
training. 

The question of incentives to progress is one which 
is usually disposed of dogmatically. Really, it is one 
of considerable difficulty. During the last eight years 
I have served on the technical staffs of, firstly, one of 
our largest and most vigorous electrical manufacturing 
companies, and, secondly, of a large and enterprising 
chemical works. I doubt very much if the conditions 
under which those staffs work differ greatly from those 
which might well exist under State control if, as 
Professor Walker postulates, the scientifically-minded 
were in authority. For the most part technical men of 
the 3501. to 1,0001. a year class have been responsible 
for the infinite number of improvements which have 
gone to the making of modern machines and to the 
development of modern industrial processes. They get 
little or no acknowledgment of each individual advance 
since it is their job to effect improvements. Their 
reputations with their chiefs are, of course, affected, 
and modest increases in salary and in status may come 
sooner. But spectacular rewards, which it is often 
implied are the driving force behind all progress at 
present, are very rare. It may be retorted that though 
this is true of technical men, it is not true of those whose 
enterprise exploits their work. I should answer that 
even the boards of directors of our large companies 
often have not that direct incentive to large personal 
reward which some hold to be essential. 

It must not be forgotten that under no system can 
all have equal status, and the incentive provided by 
that fact alone is very great. Also, there are few who 
would not propose to have some salary gradation. And 
we must not underrate the strong, adventurous scien- 
tifie spirit which is little affected by thoughts of 
personal wealth. Is it not true to say that almost all 
the great discoveries have been prompted by that 
spirit, and that the valuable wee of applying and 
improving them has been carried out by those I have 
spoken of—the rank and file of technical workers for 
whom our system provides no greater incentives than 
might well be embodied in any alternative one ? 

A.M.I.Mecu.E. 

September 13, 1932. 


Tae LIystirution or Execrricat Enoinesrs, Srup- 
ENTS’ JouRNAL.—The Institution of Electrical Engi- 
neers issues a Students’ Quarterly Jovfrnal free of charge 
to all students and graduates under 28. This journal 
may be ured by members of other classes for an 
annual subscription of 6s., while it can be obtained by non- 
members at 10s, per annum. Subscriptions should be 
um to the Secretary .a~ Institution, Savoy-place, 








THE ARNOS GROVE EXTENSION 


OF THE PICCADILLY RAILWAY. 

Tue Piccadilly Railway, which originally ran from 
Hammersmith through the centre of London to Fins- 
bury Park, a distance of 8} miles, is now being extended 
westwards to South Harrow and Northfields, and north- 
wards to Cockfosters, so that on completion a line 
25 miles long and running across Greater London 
from west to north will be available for handling 
an increasing traffic to and from the outer suburbs. 
The section from Hammersmith to Acton Town* 
has been in use for some weeks, while that from 
Finsbury Park to Arnos Grove, Southgate, was 
opened for traffic on Monday, September 19. It 
is hoped to complete the tracks from Acton Town 
to Northfields on the western section by the end of 
the year and from Arnos Grove to Cockfosters some 
time in 1933. 

That part of the Cockfosters extension which has 
now been opened is just under 44 miles long and, exce 
for a short length at the northern end, is entirely 
underground. After leaving the original terminus 
at Finsbury Park, it runs on a reverse curve to Manor 
House station, a distance of 0-66 mile, and then swings 
back under Green Lanes to Turnpike Lane and Wood 
Green stations. Subsequently, it curves west to 
Bounds Green station and again turns north to Arnos 
Grove. The tunnel section ends at Tewkesbury-road, 
which is just short of the latter point and is 48 ft. 
higher than Finsbury Park. From Finsbury Park 
to Manor House the lines are on a falling gradient, 
generally at 1 in 250. They then rise, first at 1 in 60 
and subsequently at 1 in 105, to a short distance south 
of Turnpike Lane, rising again at 1 in 60 through that 
station where the — changes to 1 in 100 as far 
as Wood Green. m the latter place to the end of 
the tunnel section, the line rises generally at 1 in 60, 
while thence to Arnos Grove it is level. 

The lengths of twin tunnel between Finsbury Park 
and Tewkesbury-road were constructed in thirty-two 
sections, from nine shafts sunk at the stations and at 
intermediate sites. This work was throughout effected 
by means of Greathead shields, the progress averag- 
ing about a mile a month. Pneumatically-operated 
shovels were used and the excavation was carried out 
under atmospheric pressure. A 14-ft. siding tunnel, 
465 ft. long, ies been excavated between the running 
tunnels at Wood Green, so as to facilitate terminal 
working at that point. Generally speaking, no curve 
is less than 20 chains in radius, and except where the 
curves exceed 60 chains in radius, and on straight 
runs, the tunnel diameter is 11 ft. 8} in. In order 
to promote easy running, however, it has elsewhere 
been made 12 ft. It may be mentioned that on 
the original line the smaller diameter was used on 
all curves exceeding 20 chains in radius. Moreover, 
to reduce the air pressure set up by trains, the tunnel 
mouth at Tewkesbury-road has been increased from 
12 ft. to 16 ft. diameter for a length of 50 ft. A view 
at this point is given in Fig. 1, on the opposite page. At 
the Manor House, Turnpike Lane and Wood Green 
stations, where the traffic is expected to be heavy, the 
tunnel diameters are 23 ft. 2} in., so that it has been 
possible to increase the width of the platforms. A further 
departure from the usual practice is that the platforms, 
as shown in Fig. 2, are built on arches so that inter- 
communication is ible between their undersides 
and the invert, which has been left open under- 
neath the running tracks. In this way it is hoped to 
facilitate train inspection. The tunnelling was carried 
out by Messrs. les Brand and Son, Limited, 
Victoria-street, London, S.W.1, and was completed 
in about twelve months from the start of the work in 
October 1930. No special difficulties were encountered, 
except where the New River crosses Bounds Green-road 
in a brick culvert 70 ft. long. This culvert was strength- 
ened by the insertion of an iron lining without stopping 
the flow of the stream. 

The open-air section was constructed by Messrs. 
Sir Robert McAlpine and Sons, Limited, Pall Mall, 
London, S.W.1, and includes a short length of cutting 
and segmented arch brick viaduct, which projects on 
to a 175-ft. girder bridge over the North Circular- 
road. This is followed by another viaduct and cutting 
to Arnos Grove station, where Bowes-road is carried 
over the railway by a girder bridge 95 ft. 6 in. wide. 
All the cuttings are strengthened by concrete retaining 
walls, which are surmounted by brickwork. 

The permanent way is made up of 70-ft. and 60-ft. 
running rails weighing 95 lb. per yard, which are joined 
by 18-in. fishplates, and are secured by oak or steel 
keys to cast-iron chairs. These chairs are screwed to 
Jarrah and creosoted fir sleepers on the tunnel and 
open sections, respectively. In the tunnels, the sleepers 
are embedded in concrete and the invert is filled with 
stone ballast. In the stations, however, the invert, 
as already mentioned, is left clear and, to give better 
access to it, longitudinal sleepers are used. The contact 


* See Evonrzzame, vol. cxrxiii, page 526 (1932). 





rails are supported on porcelain insulators, the latter 
being fixed to wood blocks set in concrete. The rails 
weigh 130 lb. per yard, and are of rectangular section in 
the tunnels, while in the open they are of the flat bottom 
type, the weight being 150 Ib. per yard. In the tunnels 
the joints are welded, while in the open they are bonded. 

The station at Manor House is of the basement type, 
and is built under the roadway on lines similar to that 
adopted at Piccadilly Circus. The other four, however, 
have surface buildings, which are constructed on 
corner sites, except at Arnos Grove. In all cases, the 
booking halls are spacious, the floors being laid with 
concrete tiles, while at the escalator approaches, by 
means of which access is obtained to the platforms, 
rubber flooring is used. The exteriors are very modern 
and not unpleasing in design, while the ventilating 
shafts have been skilfully incorporated in the super- 
structures. Bronzework enters largely into the interior 
decorations, while on the platforms the tilework is of 
a different colour at each station to assist in its identiti- 
cation. The artificial lighting has been designed to 
provide a diffused illumination and to give good 
visibility without glare. All the booking halls are 
lighted indirectly, while the escalators are illuminated 
by means of balustrade standards and the platforms 
by small rectangular pressed-glass fittings spaced about 
7 ft. apart on soffits which have been formed on both the 
track and platform sides of the tunnels. The exterior 
towers are flood-lighted, and at Arnos Grove the whole 
of the exterior of the circular booking hall is dealt with 
in this way. 

The three escalators, with which each station, 
except Arnos Grove, is equipped, are of the latest 
Waygood-Otis design and, except at Turnpike Lane, 
run at a maximum speed of 180 ft. per minute. The 
type of escalator oe can be built to vertical 
rises of 90 ft., and the speed can be adjusted from 
100 ft. per minute upwards. At Turnpike Lane, where 
the vertical rise is only 36 ft., the maximum speed 
has been reduced to 120 ft. per minute. All the 
escalators can be worked in either direction and are 
started and stop by push-button controlled gear. 
The brakes can operated by emergency switches. 
The stairways have the treads alternately light and dark 
in colour to mitigate stumbling. The service shafts 
have been retained for ventilating purposes, and all 
but three are used as free vents. In the shafts at 
Colina-road and Nightingale-road, however, two centri- 
fugal fans, each with a capacity of 70,000 cub. ft. 
per minute, have been installed for clearing the tunnels, 
while a fan with a capacity of 65,000 cub. ft. per 
minute has been erected at the bottom of the shaft on 
the west side of Finsbury Park to provide an axial 
flow of air. At the underground stations the service 
shafts are also used as free vents and are connected by 
ducts with the towers forming the superstructure. 
These towers are further connected to fans installed in 
the escalator machinery chambers. These draw in 
fresh air from the outside and discharge it into the 
inverts, whence it is distributed through grills in the 
walls above the platforms. The booking hall at 
Manor House is ventilated in a similar way, while at 
all the stations fans are available for withdrawing the 
air from the escalator machinery chambers, offices, 
and messrooms. 

The electrical energy required for operating the line 
is obtained from the North Metropolitan Electric Power 
Supply Company on the 11,000-volt, 50-cycle three- 
phase system, while a stand-by supply for lighting the 
stations and tunnels is available m -road. 
The high-tension feeders are brought on to the railway 
at Wood Green, where they are carried down a 60-ft. 
shaft and pass along the tunnels to the substations. 
The latter are situated at Wood Green, Manor House 
and Arnos Grove, and all three are remote-controlled 
from Wood Green. In the tunnels the cables are 
supported on cast-iron brackets, while in the open 
they are bolted to concrete posts or laid in fibre ducts. 
Ducts are also used under the station platforms. Each 
substation, the arrangement of which can be seen from 
the view in Fig. 3 of the plant at Wood Green, contains 
three 1,500-kw. mercury-are rectifiers, which were 
manufactured by Messrs. British Thomson-Houston 
Company, Limited, Rugby, as well as transformers for 
the signalling and lighting supplies. Generally speaking, 
the rectifiers are of the same design as those which 
have been manufactured by the company for some 
years. They have, however, been improved by the 
addition of an anode shield which makes it possible 
to eliminate the pre-heating of the tank at starting, 
with the result that they can be put on heavy load 
immediately after being started cold. The alternating 
sides of the rectifiers are supplied from single-phase air- 
blast-cooled transformers, which convert the high- 
tension three-phase current into six-phase current, 
which is supplied to 12 anodes, or two per phase. On 
the direct-current side there is a smoothing circuit 
consisting of a choke coil in series with the main 
negative lead and a set of resonant shunts, which are 





tuned to frequencies of 300 cycles, 600 cycles, 900 cycles 
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substations at Holloway-road and York-road, and 
contains the necessary equipment for starting up and 
| shutting down the rectifiers as well as for their pro- 
tection. This equipment operates through direct pilot 
cables. In cases of emergency, the appropriate circuit- 
| breaker can be tripped by connecting two bare wires 
which run the whole length of the tunnels. This 
| operation simultaneously places the train staff in 
| connection with the control room at Wood Green. 

| The line is equipped with automatic signals of the 
| colour-light type, which are controlled by track circuits 
}and are provided with train stops. On the under- 
|ground section, the apparatus ie this purpose is 
| installed in rooms at the ends of the platforms to 
| facilitate inspection. To enable the trains to be 
| reversed at Wood Green and Arnos Grove, and to allow 
access to and from the carriage sidings at the latter 
| place, signal cabins are provided in which great care 
be been taken to make the equipment as accessible 











and fireproof as possible. At Arnos Grove, the inter- 
locking frame is of the desk type, and, in addition to the 
signal levers, is equipped with the necessary telephone 
instruments and train-describer transmitters. At 
Wood Green, the signals and points are designed so 
that they can be worked automatically and are con- 
nected to the train-describing apparatus, so that the 
latter sets the points and clears the correct signals. 
In the case of the eastbound trains, these operations 
will be effected from Hammersmith, the points being set 
for the appropriate platform at Wood Green, depending 
on whether the train is terminating at or proceeding 
beyond that point. For westbound trains, the signal- 
‘ies : man at Arnos Grove will similarly operate the train 
em iat ic aii a si - we a describer, so that the points are set alternately for trains 
starting at that station and at Wood Green. The 
Fic. 3 InreR1IoR oF Woop GREEN SUBSTATION. cabin at Wood Green can be changed over from auto- 
matic to manual operation by moving the appropriate 
= — : = — > : king levers. An exterior view of the signal cabin 
i: eae eae Re ey . ‘ : at Arnos Grove appears in Fig. 4. This controls the 

he ioetel ine oF ies points for the three tracks between the two island 
, SB platforms in the station, as well as the entrance to 
the seven eight-car stabling tracks nearby. 

The running of the trains, both on the new and the 
| existing sections, will be notified to passengers by 
| describers showing the destination and the stations at 

which stops will not be made. Only two connecting 
| wires are required for operating these describers, and 

twelve different destinations and the same number of 
non-stop codes can be transmitted. Each time a train 

is dispatched, an appropriate series of impulses is sent 
to all stations, where they are transferred in the proper 
| order to a tape, in the form of perforations. This tape 
is then passed gradually over a wheel, so that the correct 
lamp circuits are closed on the signs in the stations. 

It is proposed to run a 2}-minute service on weekdays 
to and from Wood Green, with a 5}-minute service to 
Arnos Grove, until 8 p.m., and an 8-minute service 
thereafter. This will require 347 trains each way 
between Wood Green and Hammersmith, and to pro- 
vide this 275 new cars have been built. These are 
52 ft. 6 in. long, compared with the former length of 
Fie. 4. Signa CaBin anp SussTaTION aT ARNOS GROVE. ey we mal Sede mec be 1 tn one 
cars have one end and one pair of central doors. 
and 1,200 cycles. The alternating-current switchgear |in series with the outgoing feeders, while contactors | The motor cars are equipped with two 240-h.p. General 
comprises a main bank of distribution switches at | are inserted in the negatives, which are insulated from | Electric motors and British Thomson-Houston control 
Wood Green, and a reverse-current high-speed breaker | earth. The control room at Wood Green is designed | equipment, while electrically-operated Westinghouse 
in series with each rectifier. On the direct-current side, | to control all the substations on the extension, in- | brakes are fitted on all the wheels. The schedule speed, 
forward-tripping high-speed breakers are connected | cluding the Cockfosters section, as well as the existing | including stops, will be 25 m.p.h. 
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LABOUR NOTES. 


AccorD1NnG to “ J. R.,”” who contributes the editorial 
notes to the September issue of the Electrical Trades 
Union's official organ, a circular has recently been 
sent out to the thirteen area councils, asking for 
information as to the position in each of the application 
for a new agreement for super-stations. ‘“‘ The present 
agreements are,” he says, “ wholly insufficient to 
cater for the whole of the new stations built and 
building under the Electricity Commissioners’ Scheme. 
The generation of electricity is going up by leaps and 
bounds each year, but the number of men employed 
in generating electricity is practically stationary, and, 
where actual reductions have not taken place, the wages 
have remained stationary, notwithstanding the 
increased responsibility of the individual. It must be 
remembered that some time ago, a conference of 
representatives from each of the areas decided for 
local negotiations on questions of this description, 
but in some cases they have apparently receded from 
this position, and are looking to the national workers’ 
representatives to go forward on this important question. 
In these cases, the E.T.U. representatives should have 
no hesitation in making their position clear, as at present 
progress is being held back on account of the indecision 
of many of the area councils.” 


In another note, “ J.R.” says :—‘ E.T.U. members 
employed in electrical engineering establishments 
seem to be in a false position. In most of the firms 
the output is high as far as both tonnage and value 
are concerned, Unfortunately, the number of people 
employed in manufacturing this output has not in- 
creased in any proportionate manner; and here, again, 
there is the anomaly of much higher production per 
individual without any corresponding increase in 
wages or earnings. In fact, due to the last collective 
agreement with the Engineering Employers’ Federa- 
tion, total earnings are in some cases considerably 
less. Some move must be taken shortly to end the 
present very unsatisfactory position.” 


At the end of August, 27,377 members of the Boiler 
Makers’ and Iron and Steel Shipbuilders’ Society 
were “ signing the books,” as compared with 27,000 a 
month earlier. The number of members in receipt of 
superannuation benefit increased from 2,445 to 2,469, 
and the number in receipt of sick benefit decreased 
from 1,150 to 1,102. In July, which had to bear 
five weeks’ outlays, the expenses amounted to 
3,6201. 38. 8d.; in August they were 3,391. 8s. 2d. 
During the month, there was a net decrease of 237 in 
the membership. 


Addressing the thirteenth biennial congress of the 
International Miners’ Federation, which was held in 
London last week, M. de Jardin (Belgium), the Presi- 
dent, said that no responsibility rested on working 
miners for the bad organisation of world coal produc- 
tion. That was the responsibility of the owners, and 
the disorganisation was due to the policy they had 
consistently pursued. As a result of that policy, 
between 75,000,000 and 80,000,000 human beings were 
living in conditions of malnutrition and degeneration. 
The miners of Europe desired to work in well-organised 
society, not for the purposes of capitalism, but for the 
well-being of humanity. The aim of Moscow and of the 
Third Internationale, he declared, was not to improve 
the position and to assist the legal claims of the miners. 
It was revolutionary propaganda, the only result of 
which, in many countries, was to divide the forces 
of the working class. Such a policy was not only a 
threat to democracy, but the precursor of a new war. 
It was an absolute necessity for miners’ organisations 
and other trade unions to fight with the greatest 
energy, not only against the employers, but also against 
these Communist dividers. 


Mr. Staal, representing the International Labour 
Office at Geneva, said that he regretted he was unable 
to announce that the Convention on hours of work in 
mines had been duly ratified by the seven countries 
which were specifically mentioged in it. The only 
country which had so far ratiied the Convention was 
Spain. For this non-ratification the International 
Labour Office made no apologies. They in Geneva 
could not give orders to Governments, but they had 
made every effort possible to bring about ratification 
by the countries chiefly concerned. They were no 
further forward than they were in June, 1931. A 
meeting of the Governing Body of the International 
Labour Office had been called for the end of this 
month, and it was proposed to consider the possibility 
of calling a special technical conference to deal with 
the question of hours in November. Whether or not 
the miners would be included in any arrangement 
for the forty-hour week was a question to which he 


The Congress re-affirmed its previous resolution 
calling for ratification of the Geneva Convention 
fixing the working day at seven and three-quarter 
hours, bank to bank, for miners. It protested against 
the developments that had prevented ratification, in- 
vited the International Labour Office to continue its 
efforts to call another conference of the Governments 
whose names were in the Geneva agreement, and called 
upon sections of the Federation to press on their 
respective Governments the necessity of ratifying the 
Convention. The claim of the working-men’s move- 
ment for a forty-hour working week for all industries 
was approved, it being understood that the miners’ 
hours would not exceed seven hours a day. 


An amplification of the von Papen emergency decree 
embodying the new German economic programme, 
issued last week, prescribes a forty-hour week. Wages 
are, however, to remain untouched, and employers who 
reduce working hours to forty per week and increase 
their staffs receive 400 marks per man for specified 
increases in their production output. 


The Ministry of Labour Gazette states that among 
workpeople insured against unemployment in Great 
Britain and Northern Ireland, the percentage un- 
employed in all industries taken together was 23-1 at 
August 22, 1932, as compared with 22-9 at July 25, 
1932, and 22-0 at August 24, 1931. For males alone 
the percentage at August 22, 1932, was 26-5. and for 
females 14-2. At July 25, 1932, the corresponding 
percentages were 26-3 and 14-1. 


Employment declined in the cotton, silk and carpet 
industries, in textile printing, bleaching, dyeing, &c., 
in the clothing trades, except boot and shoe manu- 
facture, in pig-iron and iron and steel manufacture 
and coal mining, in dock and harbour service, and the 
distributive trades. On the other hand, there was some 
improvement in linen and jute, hemp, rope, &c., elec- 
trical and wireless apparatus, pottery and earthenware 
and leather and leather goods manufacture. 





In the industries for which statistics are arly 
compiled by the Ministry of Labour, the c es 
in rates of wages reported to have come into operation 
in August resulted in a decrease estimated at about 
10,9001. in the weekly full-time wages of nearly 
150,000 workpeople, and in an increase of 750/. in 
those of 10,000 workpeople. The principal groups of 
workpeople affected by reductions included coal miners 
in Warwickshire; men in steel melting shops and in 
steel rolling mills in various districts in England and 
Scotland; iron puddlers and iron and steel millmen 
in the Midlands; employees of underground railways 
in London; and municipal employees in Lancashire 
and Cheshire. There were increases, under sliding- 
scale arrangements, in the wages of brush and broom 
workers in Great Britain. During the first eight 
months of 1932 the changes recorded have amounted 
to net decreases of about 174,000/. in the weekly full- 
time wages of 1,468,000 workpeople, and net increases 
of 1,725i. in those of over 31,000 workpeople. 


The number of trade disputes involving stoppages of 
work reported to the Department as beginning in 
August, was 37. In addition, 15 disputes which began 
before August were still in progress at the beginning 
of the month. The number of workpeople involved 
in all disputes in August (including workpeople thrown 
out of work at the establishments where the disputes 
occurred, but not themselves parties to the disputes) was 
about 155,000, and the aggregate duration of all dis- 
putes in August was about 1,281,000 working days ; 
the bulk of these totals is accounted for by disputes 
in the cotton manufacturing industry. 





The negotiations between the employers and em- 
ployees in the manufacturing section of the cotton 
industry were resumed on — and, at the time 
of writing, are continuing. The full conference had 
accepted the basis of discussion drawn up by the joint 
committee. This proposed that the subjects con- 
sidered should be in the order given: (1) Re-establish- 
ment of collective ining and restoration of agree- 
ments. (2) Machinery to ensure the honouring of any 
agreements reached. (3) Wages. (4) Reinstatement. 
These, it was stated, were “ recognised to be of imme- 
diate importance in connection with the present 
stoppage of work.” The following subjects should, 
however, it was recommended, be put down for dis- 
cussion at subsequent stages: (1) Re-organisation and 
the examination and revision of the uniform list. (2) 
The desirability of instituting new clauses in the 
joint rules whereby failure to agree on any question in 
dispute could be settled. On Friday last week agree- 


The arrangement arrived at with regard to (1) is 
that a conciliation committee representing employers 
and operatives is to be set up, consisting of from six 
to ten members, chosen according to the nature of the 
subject in dispute, and sitting under an independent 
chairman nominated by the Minister of Labour. This 
standing independent chairman will have two inde- 
pendent assessors whom he can consult. If the con- 
ciliation committee fails to settle any matter sub- 
mitted to it the standing independent chairman is 
to make a recommendation, and this, by invitation of 
both sides, may have the authority of an award. The 
joint rules, as amended by the setting up of this con- 
ciliation committee, are to remain in force for three 
years from the date of signature, and be terminable 
thereafter on six months’ notice given on either side. 


Regarding (2), the parties jointly recognise that, 
if agreements are to be honoured,“ it is essential they 
shall embody conditions suited to the circumstances 
of the industry, and which therefore will not cause 
either employers or operatives to have any adequate 
reason for departing from them.” Additions proposed 
to the joint rules are intended to remove that obstacle 
to the effective operation of collective agreements which 
has hitherto so often been encountered in continued 
failure to reach agreements on adjustments required 
by either side. Further, the conference definitely 
reaffirms the principle that “ industry requires for its 
proper regulation the effective operation of collective 
agreements ”’ operating over the whole area of the 
industry. Means by which conditions agreed upon 
can be made generally operative must be provided, and 
the conference has decided that this subject shall be 
further explored in conjunction with the Ministry of 
Labour when the present dispute ends. 





On Monday and Tuesday this week the joint nego- 
tiating committee, with Mr. Leggett as chairman, 
discussed the third of the four subjects set down for 
discussion, viz., wages. This and (4)—Reinstatement 
—are, of course, the really difficult questions, and the 
suspension of the wages negotiations between the 
employers and employees in the spinning section cannot 
be without influence on its discussion. 





The spinners’ negotiations reached a deadlock on 
Monday this week, the employers’ representatives 
standing out for a reduction equal to 2s. 2d. in the pound 
on actual earnings and the operatives’ representatives 
declining to agree to a reduction of more than 9-86d. 
in the pound. It is understood that the joint sittings 
will not be resumed for at least a fortnight, and in the 
interval the Federation of Master Cotton Spinners’ 
Associations is to take a ballot of its members, 
presumably on the issue as it now stands. The Federa- 
tion’s revised notice of reduction does not take effect 
until October 15. 





The executive committee of the Transport and 
General Workers’ Union has declined to sanction strike 
action by the London omnibus men on the wages 
question, and the central committee of the omnibus- 
men’s section of the organisation has recommended 
acceptance of amended proposals obtained by Mr. Bevin 
from Lord Ashfield. The new terms are as follows :— 
(1) The standard rates of pay shall remain as at present. 
(2) The new running schedules will be introduced 
gradually, and shall be in operation by January 1, 1933. 
Careful record will be kept of the effects of the increased 
speed over three months’ working of the winter 
schedules and three months’ working of the summer 
schedules. At any time after June 30, 1933, the union 
may give notice so that the question may be reviewed 
from the viewpoint of monetary compensation for the 
increased speed. (3) Redundant staff, owing to the 
increase of speed, will be carried by the company, and 
will be absorbed with the introduction of the next 
summer schedules. (4) For the long -over duty 
on Sundays (nine hours’ work in 10 hours) an extra 
ls. will be paid. The early shift will comprise not less 
than 30 per cent.; the middle shift not more than 
10 cent., and the remainder will be late shifts. 
(5) respect of the “inside” staff whose work will 
be affected by reorganisation and by re-grouping of 
garages, by the adoption of larger vehicles, different 
equipment, &c., the reduction of wages at first proposed 
will not operate. 








Proposep Exscrion or Coke OVENS IN QUEENSLAND. 
—We understand that the erection of coke ovens, at 
Bowen, for the production of coke from coal obtained 
from the State mine at Collinsville, is under the con- 
sideration of the Queensland Government. From 20,000 
tons to 30,000 tons of coke would be produced annually 
for consumption in the north of Queensland. The coke 
now used is obtained from New South Wales or is 








was unable to give a reply at the moment. 





ment was reached on (1) and (2). 





imported. 
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ROTARY COMPRESSOR WITH CONTROLLED BLADES. 


CONSTRUCTED BY MESSRS. DANIEL FOXWELL AND SON, 
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ROTARY COMPRESSOR WITH 
CONTROLLED BLADES. 


Tue claims made for the rotary compressor, or 
exhauster, with radial sliding blades, of simplicity, 
economy, and efficiency, are often contested on the 
grounds of excessive wear, friction and noise arising 
from the contact of the blades with the cylinder, 
and modifications have accordingly been made in 
recent years with a view to preventing such contact. 
An ingenious design for this purpose is that lately 


developed by Messrs. Daniel Foxwell and Son, Limited, | ring 


Cheadle, and illustrated in the accompanying Figs. 
1 to 4. The general features of the compressor follow 
accepted practice in that a solid drum with straight 
radial blades sliding in slots is rotated round an axis 
set eccentrically in a containing cylinder, but a number 
of interesting modifications in detail are embodied 
in the design. The most important of these is the 
method by which the blades are constrained so that 
their outer edges are just clear of the cylinder, the 
minute space between the two surfaces being sealed 
by an oil film. This constraint takes place at the 
ends of the blades, i.e., clear of the cylinder, and is 
effected by projections of the blades which engage 
with rings rotating with the drum, but round the 
cylinder axis. 

Actual constructional details are shown in Figs. 1 
to 3, but the principle is perhaps more readily grasped 
by reference to Fig. 4. At the left of this figure the 
cylinder is indicated at A, the drum at B, and one of the 
blades at C. The projecting lug on the blade lies in a 
slot formed in a bobbin. One of the cylinder covers is 
shown detached in the right-hand view, and is indicated 
by E. The bobbins enter sockets in loose segments F, of 


which there is one to each blade. The segments are | 


housed in the floating ring G. It will be clear from 


this view that the segments, and, in consequence, the 
bobbins, rotate as a whole round the cylinder axis, 




















and that the outer edges of the blades therefore 
maintain a constant relationship to the cylinder wall, 
this relationship being, as already stated, so close as 
to make a seal of the oil film on the wall without 
destroying it. As the blades are, however, radial 
to the drum and not to the cylinder wall, their varying 
angularity relative to the latter has to be allowed for. 
This is the function of the bobbins and the loose 
segments, the former performing a small oscillatory 
movement in the latter, which are themselves free 
to move circumferentially in the groove of the floating 
i The action of the two will be clear by a reference 
to the right-hand half of Fig. 3. Both movements 
are small. The constraint of the blades is quite 
positive at all speeds, and as they cannot be forced 
into actual rubbing contact with the cylinder wall 
no friction or wear occurs on the respective surfaces. 

Reference must now be made to Fig. 2, to make 
clear a point in construction which does not appear 
in Fig. 4, this figure showing a somewhat different 
machine from that illustrated in Figs. 1 to 3. It will be 
noticed in Fig. 2 that the floating rings G are appa- 
rently backed by a ring H, of L-shaped cross-section. 
This part, however, is not a complete ring, but 
consists of narrow segments which are pressed against 
the back and periphery of the floating ring by light 
springs JJ, and are known as sealing pieces. It is 
fitted when the machine is used for pressure pur- 
poses or for creating a high degree of vacuum, and 
acts as follows. A shallow port, to be seen in Fig. 3, 
is cut partly in the cylinder flange and partly 
in the cylinder cover, which port admits pressure, 
or allows the formation of a vacuum, behind the 
floating ring so as to balance it, otherwise the ring 





would be pulled hard on to the ends of the drum by 
the vacuum or thrust outwards against the cover 
under pressure. The sealing ring enables this balancing 
to be obtained without the danger of leakage from the 
delivery to the suction side of the machine, and the 


‘ 





Fie. 4. Four-BLapep CoMPRESSOR WITH CovER REMOVED. - 


floating rings have no tendency to cant. There is 
sufficient clearance between the floating rings and the 
cylinder covers to avoid oil drag. When the machine 
is constructed to produce only a low degree of vacuum, 
the floating rings do not require to be balanced, the 
inward pressure being taken by the ends of the drum. 
The drum, cylinder, floating and sealing rings, 
and segments are of cast iron. The bobbins and shaft 
are of mild steel, the latter being cast in the drum. 
The blades are of special steel. Both the shaft and 
the floating rings are mounted on ball bearings and 
the shaft glands are of the cup-shaped hydraulic 
type. They are shown in Fig. 2 as fitted for pressure 
work, and when the machine is used as an exhauster 
they are reversed. The drive is by belt and pulley. 
The machine is manufactured at present in 6 sizes, 
of which the smallest runs at 1,600 r.p.m. At this 
speed with a power consumption of 0-8 h.p. the output 
is 30 cub. ft. per minute at a pressure of 2-5 lb. per 
square inch or 26-4 cub. ft. per minute at 5 lb. per 
square inch with 1:2 h.p. The largest size runs at 
900 r.p.m., and has an output of 450 cub. ft. per minute, 
at the lower pressure and 425 cub. ft. per minute at 
the higher one, the horse-powers required being 10 
and 15, respectively. For pressures over 5 lb. per 
square inch, the cylinders may be water-jacketed. 
It is claimed that by the use of controlled blades 
the machine gives a greater output relatively to its 
power consumption than would be otherwise possible, 
and that the high speeds at which it is run enable 
smaller units for a given output to be employed, while 
maintenance costs are reduced to a minimum. 


MANIA.—We have been informed that the Hobart Marine 
Board, Tasmania, have decided to seek authority to 
borrow 60,0001. for the erection of a concrete pier to 
take the place of Argyle and Elizabeth Street piers 





which are no longer safe for traffic. 
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CRACKING AND FRACTURE IN 
ROTARY BENDING TESTS.* 


By Prorrssor F. Bacon. 

Introduction.—W hat is probably the earliest account 
in English of Woehler’s classical researchest includes 
a woodcut of different forms of fatigue fracture in 
rotary bending. In spite of the enormous amount of 
research on the fatigue of metals which has been carried 
out since then, little attention appears to have been 
paid to the systematic study of fatigue fractures. A| 
notable exception is an important paper by Gough 
and Southwellt; but this concerns fatigue fractures 
in alternating torsion, whereas the present inquiry is 
confined to fractures produced in rotary bending. 

I'he author was prompted to undertake the experi- 
mental investigation here described by the desire to 
interpret the markings of simple geometrical form fre- 
quently found on the freshly fractured faces of the 
chilled-iron rolls used in the hot mills of sheet and tin- 
plate works. It is a common occurrence for these rolls 
to break prematurely before they have completed the 
12 weeks of service which is the shortest life regarded 
as satisfactory. In a very high percentage of cases 
the rolls break in two across a mid-transverse plane. 
The freshly fractured faces of about half the rolls which 
break in this way show “ hair crack’ marks approxi- 
mating to one or other of the geometrical forms shown 


Fig.1. 


a 

ec d 
(34/@A.) ® bad 
in Fig. 1, which can be conveniently termed ; (a) Con- 
centric core type ; (6) Eccentric core type ; (c) Double 
convex core type; (d) Coneavo-convex core type. | 
How do these marks arise ? When specimens of cast 
iron are broken in rotary bending at ordinary air tem- | 
perature, the fracture obtained is not easy to distinguish 
from a fracture produced statically in the same material 
in bending or tension. But the rolls in question work 
at an average temperature of about 400 deg. C. Hence 
there is the chance for a hair cracked area to show up 
from the rest of the broken section by a process of 
differential heat tinting. 

To pursue this question further would involve 
going into details regarding the metallurgical structure | 
of chilled-iron rolls and the rather involved sequences 
of stress and temperature imposed on them in the pro- | 
cess of hot rolling. The author has dealt with these 
matters elsewhere§. The aim of the present paper is | 
rather to outline the nature of some experiments | 
whereby it is hoped to add to the present rather | 
meagre stock of organised knowledge concerning the | 
cracking and fracture in shafts, axles and rolls in so far 
as these are due to the action of rotary bending. All 
the experiments were carried out in the Engineering 
Laboratories of the University College of Swansea. 

Fatigue Testing Machine.—In order to obtain con- 
ditions of stress not too far removed from those to which 
rolls are subjected, it was decided to adopt a fatigue 
testing machine of the revolving beam type. As no 
British manufacturer appeared to have already evolved 
a standard machine of thi: type, arrangements were 
made with Mr. A, Macklow-Smith, of Westminster, 
to construct a machine specially designed to meet the 
author's requirements. A photograph of the machine 


* Paper read before Section G of the British Association 
at York, on September 7, 1932. 

t Woehler’s Experiments on the Strength of Materials, 
ENGINEERING, vol. iv, page 160 (1867). 

t On the Concentration of Stress in the Neighbourhood 
of a Small Spherical Flaw ; and on the Propagation of 
Fatigue Fractures in “ Statistically Isotropic’ Materials, 
by R. V. Southwell and H. J. Gough. Aero. Research 
Committee, R. & M. No. 1003 (M 33), January, 1926. 

§ “An Inquiry into the Causes of the Breakage of 
Rolls,”” by F. Bacon, Proce. Staffs. 1. & S. Inst., January, 
1931 


| plates. 


| The lever pivots on ball bearings, the vertical height of 


| is reproduced in Fig. 2. The ends of the specimen are ; 
| gripped in two like hollow spindles. The outer ends of | a second machine, supplied at a later date, this idea was 
| these spindles are supported in self-aligning ball bear- | embodied in a modified headstock design in which the 


ings mounted in a headstock and tailstock, respec- | 
tively. Another pair of self-aligning ball bearings of | 


| larger diameter are mounted near the inner extremities 


of the spindles. The outer races of these inner ball 
bearings fit into floating housings to which equal down- | 
ward pulls are applied through detachable suspension | 
Below and parallel to the bed a lever is seen 
built up of two spaced apart flat steel strips on edge. 
which can be adjusted by the handwheel at the lower | 
end of the pedestal which protrudes downwards from the 
middle of the under side of the bed. The short arm of | 
the lever terminates in a centrally pivoted horizontal | 
yoke. The under side of this yoke has a number of | 
equi-spaced transverse V-shaped grooves cut in it. 
Knife edges engage in the particular pair of grooves 
appropriate to the length of the specimen to be tested. | 
Straining screws are threaded through holes in the knife | 
edges and slots in the yoke. These hook into springs | 
which transmit equal pulls to the suspension plates. 
At the outboard end of the lever, a knife edge presses | 
on the grooved nut of another straining screw, the top 
end of which hooks into a spring balance. 

For ordinary tests at constant load, the suspension | 
point of the spring balance is fixed to the horizontal! 





were made to provide definite lateral constraint. In 


outer races of the floating ball bearings can only just 
slide freely between machined vertical guides rigidly 
secured to the headstock and tailstock, respectively. 
The chance was also taken to cut down the weight of 
the floating housings to a minimum. Using a split 
design machined out of steel plate to a thin skeleton, 
Mr. Macklow-Smith managed to reduce the weights of 
the housings from 2 lb. to 1b. Furthermore, adjustable 
vertical stops have been provided which can be set 
to prevent the floating housings rising above the position 
of steady running. The result is that even long and 
slender specimens run steadily at all speeds, and no 
disturbance need be feared when having to pass through 
a critical speed. 

As it has been so firmly established that speed 
variation up to 5,000 r.p.m. makes no difference to 
the fatigue limit, the practice has been to run at the 
highest speed consistent with a moderate rise in 
temperature of the specimen. The natural frequency 
of oscillation of the lever under the controlling couples 
of the spring system is very much less than any testing 
speed; consequently, the lever does not oscillate 
and a perfectly steady reading is obtained on the 
spring balance. The reading on the spring balance, 
corrected for the unbalanced weights in the system, 








Fia. 


bar which protrudes from the sole plate of the motor. | 
When desired, a portion of the load can be applied with- 
out the intervention of the lever by hanging dead 
weights from a hook screwed into the underside of the | 
yoke just below its central pivot. 

The motor is direct current and is supplied from a 
storage battery of 55 cells. Its starter is seen mounted 
just below. The field rheostat on the right enables the 
speed to be adjusted from 1,500 r.p.m. to 3,000 r.p.m. | 


| The portable resistance shown in the foreground can | 


be plugged into the armature circuit if lower speeds are | 
required. Still further speed reduction can be obtained 
by reducing the line voltage. The number of revolu- | 
tions run is recorded on a five-figure counter mounted 
on the outer end cover of the motor and driven by the | 
shaft through a 100: 1 worm gear. The motor drives | 
the headstock spindle through a flexible coupling. 
Should the specimen break, or should its deflection 
sensibly increase, an adjustable button on the left- 
hand suspension plate presses on the trigger of a trip 
mechanism contained within the hollow headstock | 
casting, thereby opening the double-pole tumbler 
switch seen in front. The deflections of the floating 
housings can be read on two clock face dials reading 
to ,4, mm. 

In its original form the floating housings were a 
standard product of the Skefko Ball Bearing Company, 
and consisted of rather massive castings. Horns were | 
provided to prevent them from rotating about vertical | 
axes, and brass pillars limited the possible motion of the 
spindles in the horizontal plane; but, within rather 
wide limits, the floating housings were free to move | 
sideways should the specimen bend or whirl. This was | 
found to permit unsteady running, so modifications 











measures the load applied to the specimen. The fixed 
axial length between the centre lines of the bearings 
fixed on each spindle is 8 in. and the ratio of the lever 
is 5:1. Hence with a maximum effective pull on 
the spring balance of 50 lb., the gauge length of the 
specimen is subjected to a uniform bending moment 


M = 4(5 x 50) x 8 = 1,000 in. Ib. wt. 


Since the yoke pivots about its centre, accuracy 
does not depend on equality of the springs; nor is it 
affected by moderate inclinations of the lever. More- 
over, by adjusting the straining screws, horizontality 
of the yoke and lever can always be secured. In 
actual fact, the springs are carefully paired and are 
of stiffness approximately two-fifths that of the spring 
in the balance. Consequently, when once adjusted the 
straining screws never need to be touched, the load 


| being smoothly and rapidly applied or removed by 


the central hand wheel. 

All the controls are within easy reach of the two 
hands of the operator as he sits on a chair in front of 
the machine, and without changing his position the 
specimen, the deflection dials, the spring balance, and 
the counter are all simultaneously within his field of 
view. 

The trigger mechanism already described can be 
set to open the main switch if the floating housing on 
the motor side of the specimen drops by only ~, in. 
from the position in which it is set to run. But as it 
was desired to study cracks at their earliest stage of de- 
velopment it was necessary to devise still more sensitive 
cut-outs. One of these consists of a pair of adjustable 
spring contacts which close and thereby short circuit 
the no-voltage release coil of the motor starter, if the 
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floating housing on the tailstock side drops by a few 
thousandths of an inch. By aid of this device, speci- 
mens of grey cast-iron have been conserved without 
difficulty after fatigue cracks have started and before 
the specimen has broken in two. The other special 
device, serviceable when the specimen is a short stout 
one and therefore very unyielding, consists of a poised 
hammer seen standing on end on the right of the tail- 


Cyclic Overloading Device.—In his efforts to analyse 
the stress conditions and their effect on the life of 
hot mill rolls, one of the difficulties the author 
encountered was the fact that the loading is inter- 
mittent and extremely variable. Apparently almost 
all published results on fatigue testing have been carried 
out at constant load. Yet a variable load or a load 
with peaks at intervals is far more often what the 





a start at filling in the gap in our knowledge between 
fatigue testing at constant load and service conditions 
under varying load that the mechanism on the left 
of the motor in Fig. 2 was added. When it is in 
operation, the suspension point of the spring balance 
is no longer at a fixed height, but oscillates slowly 
up and down with approximately harmonic motion. 
The amplitude of the rise and fall can be adjusted 








Fig.3. SPECIMEN A * AWS STEEL 
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from zero up to 3 in. to 4 in., according to where the 


sections Tne CENTER crank pin is clamped in the slot and in what ratio 
SECTION AT AA ‘wis E the perforated rocking lever is arranged to magnify 
+t ns a the throw of the crank pin. The adjustable crank is 
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overbalances it. 
another switch in the supply circuit in the course of its 
fall. The machine is free to rock because resilient mats 
made by stringing together groups of rubber balls are 
inserted between the feet of the machine and the 
concrete floor. These are so effective in preventing any 
vibration —_ communicated to the floor that a high 
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driven by the worm-wheel shaft through a chain 
and sprocket wheels. The sprocket wheels seen in 
Fig. 2 give a 5:1 reduction, and, as already 
stated, the worm gear gives a reduction of 100: 1. 
Hence the limits between which the stresses alternate 
undergo a complete cycle of change during every 
500 revolutions of the specimen. Other ratios can 
be obtained by altering the sizes of the sprocket wheels. 

It is easy to show that if A P is the change in pull 
exerted on the specimen by each of the two springs 
produced by raising the spring balance through a 
vertical height 2, 

- 
AP = L i’ 
pl' qh 
where L and / are the long and short arms of the lever 
and p and q¢ are the stiffnesses of the springs and spring 
balance, respectively. All four of these quantities are 
constant, hence 4 P « 2, 

It follows that the limits of alternating stress induced 
in the specimen are proportional to the vertical dis- 
placement of the adjustable crank, i.e., when plotted 
against angular displacement they follow a sine curve. 

When using the device there is no need to bother 
about the formula ; all the operator needs to do is to 
| read the limits between which the pointer of the spring 
balance slowly oscillates and make his adjustments 
accordingly. Toadd to the possibilities of the mechan- 
ism, Mr. Macklow-Smith has slotted the lower end 
| of the vertical link and provided an adjustable stop 
which can be set to arrest the downward swing of the 
rocking lever till the crauk comes round to a corre- 
sponding position on the opposite side of the lower 
dead centre. 

Modifications are also contemplated which will make 
it possible to increase further the number of revolutions 
run at normal load between each application of over- 
load. 

The amount of data collected under cyclic over- 
loading is as yet insufficient to merit publication, 
but the indications are that the damaging effect is 
greater than would be predicted on the assumption 
that all the turns made at stresses below the fatigue 
limit could be ignored. Experimenting with lower 
limits down to 65 per cent. of the fatigue limit and 
upper limits reaching 10 per cent. above the fatigue 
limit, no test has yet shown a life exceeding four times 
that corresponding to continuous running at the upper 























designer has to provide for. 





Shape of Specimens.—The rotary bending machine 
point, but it is an open question | just described can apply uniform bending moments up 
whether it is absolutely necessary | to at least 1,000 in.-lb. over gauge lengths of 1 in. 
for finishing rolls to have an/| to 1 ft. at any selected speed from 350 r.p.m. to 3,500 
p-m. The standard method of chucking is to turn 
view of the fact that the chilled | down the ends of the specimen to fit the No. 7 B. and 8. 
working surface is inevitably | taper to which the hollow spindles are bored and clamp 
them in place with draw-in bars ; but an assortment of 
collet and bell chucks makes it possible to chuck plain 
that finishing hot mill rolls can | cylindrical ends from ¥ in. diameter to 1 in. diameter. 
be permitted to have a limited | It is therefore easy to introduce and combine two 
fatigue life without shortening | principles which appear to have been little used in 
their useful life. | fatigue testing: (a) multiple gauge lengths in series 
Caswell* has shown that 41,000 | simultaneously subjected to identical test conditions ; 
load turns per working week | (b) re-chucking of unbroken but partially fatigued 
would be fairly typical of the | gauge lengths either for tensile test or for further 
service demanded of the finishing | fatigue testing. 
rolls ina Welsh tinplate works,| As a standard single-gauge length specimen, form A, 
so the breakage of a roll/ Fig. 3, was tried. It has proved entirely satisfactory, 
would not be considered serious | and no change is contemplated. By forming the neck 
provided it withstood about | with a single sweep of large radius, machining is facili 
500,000 load turns. This may | tated and local concentrations of stress are ruled out, 
easily be a long way short of | yet the equivalent of a cylindrical gauge length is 
the “knee” of the endurance | secured. Also the specimen remains short enough to 
curve, about the vagaries of | be stiff, to conduct heat away rapidly from the neck, 
which little seems to be defi-|and the amount of material required is not great. 
nitely known save that for| Another plain-waisted type of specimen is form H. 
ferrous material it may be safely | This has two necks of identical diameter in series. 


Poon r . 
UU There is one aspect, however, 
in which rolls differ from the 
j}---=-B~——4) ordinary run of design problems. 
SPECIMEN “H” A high-speed machine part must | 
_— Radius Not Than Ye — certainly have an indefinitely | limit. 
> ___ ise Wala ez = long life from the fatigue stand- 
i = 
—--—— 24--—--- saat 2q----- /24-----— 243 Seas smRae Tm. 2%2------ > 
2 tes ! Waisted Specimens _indefinitely long fati life in| r. 
SPECIMEN “K: Ex.¥4" Stock .Std.Heat , Boot that thn chilled | 
. =a a j Freatment 
OI mee EEE Ome) pAfter Machined . worn and turned away in three | 
YH.--97--4 Sgh----- wishing’ or four months. This may mean 


stock dial. This can be set so that the slightest ; assumed to be short of 10,000,000 cycles. This question |The ends of the gauge lengths adjoining the central 
shake caused by the specimen running out of truth | of the position of the knee will be touched on again | yoke and the tapered ends are turned to form flanges 
When this happens, it knocks out | when discussing the author’s endurance curves. 

Another complication arises from the fact that in| 
ressure on the rolls is much heavier | parallel flats have been ground which at the neck 
ut this is a complication which more | subtend semi-angles of 15, 30, 45, and 60 degrees, 
often than not confronts the designer when he attempts | respectively. In form F, the neck is reduced to a 
to base his working stress on the fatigue limit measured | square. 
in the laboratory. It was with the object of making | for testing the fatigue strengths and types of fracture 


| ready to fit the grips of a tensile testing machine. 
Forms B, C, D, and E are A specimens on which 


The other forms illustrated in Fig. 3 are 





power micro-photographic apparatus resting on a table 
within a yard of the fatigue machine can be just as 
effectively used whether the machine is running or not. 














| obtained at the base of fillets of various proportions 


* Letter to the Editor, Enorveermc, vol. cxxxi,|@nd profiles. They all provide for re-chucking in 
page 368 (1931). 


various ways. 
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Detection and Capture of Cracked Specimens.—To 
understand the significance of fractures the whole of 
the crack-spreading process must be studied, for it is 
during that process that the features of the fracture 
receive their final imprint. Hence, it has been the 
author’s aim to catch and examine fatigue cracks in all 
stages of macroscopic development. In the case of 
plain steel specimens of the necked type, such as forms 
A and H, it is comparatively easy to arrange that the 
machine stops itself before the specimen breaks in two. 
By the time a one-sided crack subtends an angle of 
150 deg. or more, the deflection of the specimen under 
load is decidedly greater when the cracked area is on 
the tension side (i.e., underneath) than when it is 
above and under compression ; in fact, with the crack 
in compression the specimen is just about as straight 
and stiff as before it became cracked. The extra 
deflection when the crack is below is ample to operate 
the trip mechanisms, and the machine comes to rest 
in the bent position with a gaping crack below. But 
to catch and recognise cracks in an earlier stage of their 
development is much more difficult. The trips must 
be set fine, and then there is no kind of certainty that 
cracks which are spreading actually exist just because 
the machine stops itself. Nor is it easy to settle this 
point by inspection. Short fatigue cracks are quite 
invisible (even under the microscope) when on the 
compression side, and, unfortunately, the microscope 
cannot be used to observe the tension side, which is 
underneath. An expedient which has proved useful 
in such cases is to observe the magnified image of the 
tension side under load in a concave mirror, such as is 
supplied with an ordinary microscope for illuminating 
transparent objects. If the surface is polished, a 
fine crack can often be spotted in this manner; but 
with a specimen which has been left with a ground 
finish, it is like looking for a needle in a haystack to 
try to pick out a fine crack from the multitude of 
scratches left by the grinding wheel. 

Under these circumstances, four methods have been 
found of service: (1) Coat the specimen with an 
adhesive but brittle layer of quick-drying paint. 
Allow time forthe paint to dry hard. Then run the 
fatigue machine under load for a few minutes. If the 
crack works through the paint layer it is easily seen. 
This, in the author's experience, is preferable to the 
well-known paraffin and whiting method. (2) Mag- 
netise the specimen and sprinkle it with fine particles 
of reduced iron. (3) Polish, etch, and repolish as often 
as may be deemed necessary. (4) Test for rise in 
electrical resistance over a short gauge length embracing 
the region where the crack (if any) is likely to occur. 

Of these, (1) and (3) can be carried out in situ, 
whereas (2) and (4) involve removing the specimen 
from the fatigue machine. For the purposes of this 
research, etching and repolishing was the procedure 
generally chosen as being the most convincing and 
informative. A comparison between the magnetic and 
etching methods is shown in Fig. 4, on Plate XIV. 

It is more difficult to render visible cracks of the 
concentric core type (see Fig. 1 (a)), as these hardly 
open at all up to the point when the specimen breaks 
off short. It is specially difficult to observe cracks at 
the base of a fillet. This is understandable when a 
fracture of this type is examined; for it will be 
invariably observed that there is a saucer-shaped lip 
due to the fact that the crack enters normal to the 
converging lines of principal stress instead of normal 
to the axis of the specimen. It is in cases like this that 
the rise in electrical resistance method comes out 
strong. 

Rises in electrical resistance of 5 per cent., 10 per 
cent., and even 20 per cent. have indicated the existence 
of one or more cracks which could not be easily and 
confidently detected by any other non-destructive 
test. Moreover, the percentage rise in resistance is a 
rough indication of the extent of the damage; though 





| 


it is necessary to remember that several shallow cracks | 


in series may yield the same overall rise in resistance 
as a single crack of considerable depth. 
ing electrical resistance, a double-range potentiometer 
was used, reading to 2 volts by 10-? volt. 


For measur- | 


With this | 


instrument, a current density of only 30 amperes per | 


square inch sufficed. The current was taken in and 


out of the specimen through end connections, and the | 


potential difference was measured between needle 
points held at a fixed distance apart (usually 2 in.). 


| so treated. 


| 


| limit caused by rough grinding was (27 


With a gauge length of 2 in., a crack penetrating to | 


about one-twentieth the diameter gave an increase of 
resistance of over 2 per cent. 

Of destructive methods of crack detection, pulling 
is clearly preferable to bending. as it tends to open up 
cracks equally all round the specimen instead of only on 
the side which is stretched by bending. An interesting 
example of a number of small fatigue cracks opened up 


it broke, a “‘ ratchet-faced” fracture like Fig. 7 would 
result. (It appears to be a law in such fractures that 
the arrow head defining rotation meets the steep sides 
of the ratchet face.) 

Material Used.—The materia] used in the preliminary 
studies to which this paper relates was a commercial 
medium carbon steel conformable to Specification No. 
8 70 of the Air Ministry. It was supplied in the form 
of rolled bars }-in. diameter. The analysis supplied 
by the makers was :-— 

Cc Si Mn 8 4 

0 -50-0 - 60 0-30 0-40-0°75 0-04 0-04 

All specimens here reported on were normalised 
prior to finish machining by being allowed to cool in 
air from 830 deg. C. The microstructure of the steel 
in this condition is shown in Fig. 8 under a magnifica- 
tion of 400 diameters. 

Mechanical tests carried out by the author in a 20-ton 
Amsler testing machine (fitted with auxiliary ram for 
testing up to 2 tons) gave the following results : 

30-4 tons per square inch. 
31-9 ” 


59-5 


Elastic limit 

Yield point eee eee 

Ultimate strength oss 

Elongation on eight dia- 
meters eos 


16-0 per cent. 


Contraction of area 33-5, 
Young’s modulus 12,900 tons per square inch. 
Brinell hardness 240-270 


The range in variation in hardness results from the 
fact that it embraces values obtained from a number 
of different bars of two separate consignments. Hard- 
ness within a limited area of a single specimen showed 
close agreement when tested in conformity with Meyer’s 
law. Thus, for specimen AQ, the results obtained were 
as given in the following table :— 


Diameter of Ball. Load. Hardness No. 





10-0 mm... 3,000 kg. 262 
7°5 oe 1,687 ,, 266 

5-0 750 ,, 269 
1-587 76 ,, 267 
Diamond pyramid } 100 ,, 264 
(136 deg.) >» 50 ,, | 264 

J 30 ,, 264 


Endurance Curves.—A set of endurance curves on a 
basis of 10,000,000 cycles is shown in Fig. 28, on the 
opposite page. Against each test point a bracket con- 
tains a letter followed by anumber. The letter defines 
the form of specimen: A, B, C, &c., drawings of which 
are shown in Fig.3. The number which follows the 
letter is the serial number of the particular specimen 
belonging to a set which all have the same form. All 
the curves relate to the same steel heat-treated in the 
same way. By the side of each test point will] also be 
found a large capital letter: B, C, or N, as the case 
may be. B signifies that the specimen broke while 


rotating in the fatigue machine; C means that the | 


specimen was only cracked when the fatigue machine 
was stopped ; N means that at the end of the number of 
cycles indicated the specimen was still apparently 
undamaged. Where the test points relate to specimens 
of which photographs are reproduced, the appropriate 
figure number is quoted. 

It will be seen that the endurance curve for the 
plain single-necked A specimens indicates a fatigue 
limit of + 24 tons per square inch, while the endurance 
curve for the plain double-necked specimens indicates 
a fatigue limit of 27 tons per square inch. This 
discrepancy is probably entirely attributable to the 
difference in finish between the two sets of specimens. 
The A specimens had a rather coarse grinding finish. To 
remove the deeper grinding scratches it was necessary 
to rub down the diameter by at least 0-001l-inch* 
The grinding scratches on the H specimens, on the 
other hand, were fine and shallow. They were easy to 
obliterate without appreciable reduction in diameter. 
In some cases this was done previous to fatigue testing. 
The surface of specimen (H 12), for instance, was 
brought to a fairly géod metallurgical polish before 
testing in fatigue, yet this point lies on the same 
endurance curve as for specimens which had not been 
Hence it may be concluded that the fatigue 


27 


limit of the material (polished or fine ground) was + 2 
tons per square inch, and that the reduction in fatigue 
24) /27 11-1 
per cent. 

Now we are considering the endurance curves for 
the A and H specimens, it is worth pointing out 
that the “ knees’ of the two curves occupy different 
positions. For the stiff A specimens it is not far 


| from 1,000,000 cycles, but in the case of the slender 


\H 


by pulling is shown in Fig. 5, Plate XIV. These cracks | 
were quite impossible to see before the specimen was | 


stretched. 


exposed in Fig. 6. If the specimen, of which Fig. 5 is 


We see here a number of young fatigue | 


cracks which, if broken open, would look like the two | Only the deeper scratches are left. The fine ground finish | 


specimens it is reached much sooner. For 


given material, what is it that determines the position 





* The appearance of the surface of an A specimen, 
after a certain amount of rubbing down, is shown in 
Fig. 14, Plate XIV, at a magnification of 3-5 diameters. 
at 


of the " specimens can be seen in the top view of 


a photograph, had been left in the fatigue machine till! Fig. 4, under the same magnification. 


of the knee? Peterson* has published a set of five 
endurance curves, all relating to a 0-44 per cent. 
carbon steel specially selected for uniformity and 
absence of non-metallic inclusions. All the curves 
refer to rotary bending tests. The positions of the 
knee vary all the way between 1,400,000 and 4,000,000 
cycles; but these variations are not related in any 
simple way to the size of the specimens, which were 
0-050 in., 0-237 in., 0-469 in., 1-000 in. and 2-000 in. 
diameter, respectively. It is difficult to locate the 
cause, but it must be associated with the type of 
machine and shape of specimen, which was different 
in each case. Peterson himself makes no comment 
on the matter. This is probably because so few fatigue 
testers envisage a case like rolls where the position of 
the knee may be of very real practical importance. 

Another peculiarity of the H specimens was the 
remarkable extent to which they could be strengthened 
by “ understressing.” In the case of specimen (H5), 
for instance, the stress was raised five times before it 
finally broke, and it is not certain it would have failed 
then if the stress increment had not been increased 
to a degree which caused the specimen to run hot. 
The history of this specimen is indicated by the zig-zag 
line leading up to the point marked (H5) C, in Fig. 28. 
Each successive level in the zig-zag indicates a stress 
intensity at which the specimen completed about 
10,000,000 cycles before the stress was raised to the 
next level. It is suggested that this exaggerated 
effect of “ understressing’’ is rendered possible by 
the fact that the H form of specimen is long and slender 
and that the testing speed (about 3,000 r.p.m.) was 
well above its first critical speed. The resulting 
dynamic stability helped the specimen to strain- 
harden by checking the tendency to deform when its 
elasticity was temporarily broken down. Milder 
instances of “ understressing”’ are indicated by the 
zig-zags leading up to the points (H2) C, (F2) B, and 
(G7) B. 

Before the endurance curves for the specimens with 
parallel flats could be plotted some method had to be 
adopted for computing the maximum stress limits which 
occur at the corners when the flats are inclined. 
The author has investigated this problem mathematic- 
ally elsewhere.t It must here suffice to say that 





al’ 


writing the stress limits at the corners as f= +2 
| (32 M/wd*), where d is the diameter of the circum- 
|seribing circle, the appropriate stress concentration 
| factors, according to the author’s method of calculation, 
jare x = 1-028 for the B specimens (in which the flats 
| subtend 30 deg. at the centre), and z = 1-19 for 
| the C specimens (where the flats subtend 60 deg. at 
| the centre). 

It will be seen that the two test points determined 
for B specimens calculated in this way lie as nearly as 
may be on the endurance curve of the A specimens, 
|and that the endurance curve for the C specimens (so 
|far as it can be determined with four specimens) 





| indicates a fatigue limit of + 25-5 tons per square 
jinch. The highest stress limits in the square F 
specimens are readily calculated, as maximum stress 
occurs at a corner when the diagonal of which it is 
an extremity is in the plane of bending. Hence the 
formula to use is f= -+- (6 V2M)/a*® where “a”’ 
denotes the length of a side of the square. With 
stress limits calculated by this formula, the endurance 
curve for the square F specimens, Nos. 1-5 inclusive, 
points to a fatigue limit of + 27-5 tons per square inch. 
Having regard to the uncertainty of finish at the 
| corners, it is thought the tests, as far as they go, com- 
| pletely vindicate the calculated values for x and the 
| formula used for the square. 

| It will be observed that test point (F6) is quite wide 
|of the endurance curve for the square specimens as 
| determined by the other five F specimens. This is 
japparently due to the fact that the corners of the 
square on (F6) were brought to a sharp knife edge by 
| grinding and polishing the flats, instead of being left 
|smooth and slightly rounded. It is easy to imagine 
that a streak of non-metallic inclusion outcropping 
|at one of these sharp corners would act as a powerful 
|‘ stress raiser.” That such streaks were present is 
revealed in Fig. 9, Plate XIV (lower view), which is a 
microphotograph of the fatigue crack in specimen (F6). 
| It only remains to consider the endurance curve for 
|the G specimens, which all broke at the base of one 
jor other of the fillets, with fractures of which Fig. 7, 
Plate XIV, may be considered typical. Ignoring test 
points (G5) and (G6), a fatigue limit of + 19 tons per 
| square inch is indicated. Hence, the experimental value 
lof the stress concentration factor for this particular 
|combination of fillet and material is 27/19 = 1-42. 





| ® “ Fatigue Tests of Small Specimens with Particular 
Reference to Size Effect,” by R. E. Peterson. Paper 
presented at the Chicago Convention of Am. Soc. for 
Steel Treating, September, 1930. 
+ “‘ Fatigue Stresses, with Special Reference to the 
Breakage of Rolls,” by F. Bacon. Proc. South Wales 
| Inst. Eng., vol. xlvii (1930), page 189. See also Eor- 
| NEERING, vol. cxxxi, pages 280 and 321 (1931). 
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Specimens (G5) and (G6) displayed abnormal weakness, 


and it is interesting to see whether their fractures 


reveal anything abnormal. Most certainly they do. 
Fig. 10 of (G5) is not like Fig. 7 of (G1), but like Fig. 11 
of (V2). Now (V2) had a deep, sharp, concentric groove 
turned in it, and naturally had a very low fatigue 
strength. Again, half the field of Fig. 12, specimen G6, 
resembles Fig. 13. This specimen had a shallow groove 
turned in it at the base of the fillet with a sharp-pointed 
tool. The specimen was purposely chucked with a 
“throw” of 0-003 in., and the tool was fed in until 
the groove did not quite extend all round the periphery. 

It may be confidently stated, then, that fracture 
study reveals that specimens G5 and G6 failed pre- 
maturely because there were grinding grooves at the 
base of the fillet, concentric in one case and eccentric 
in the other. It cannot be too strongly emphasised 
that tool marks are more damaging at the base of a 
fillet or bottom of a groove than anywhere else. Yet, 
by the irony of fate, these are just the very places where 


the turner or grinder finds greatest difficulty in 


avoiding them. 
Side Views of Cracks.—On examination of the sur- 


faces of specimens cracked in rotary bending to various 


the macroscopic cracking process will be termed 
“ brittle partition.” 

A curious contrast exists between the upper and lower 
views of Fig. 9. The lower view was taken on a fatigue 
specimen of square central section (specimen F 6), 
which had been smoothed down on a wheel covered 
with very fine carborundum ribbon so that the scratches 
seen are all running longitudinally (instead of trans- 
versely as in the top view). It is sometimes asserted 
that longitudinal scratches on fatigue specimens are 
without effect ; but it seems pretty clear in this case 
that they have played an important part in causing 
brittle partition to break up into a series of rectangular 
steps. 

As we follow along a crack further towards its extre- 
mities (see Figs. 14 and 15), the character of the crack 
opened up undergoes radical change. The crack gap 
narrows, its edges become rounded, and its outline 
changes to a series of zig-zags inclined first on one side 
and then on the other at angles of about 45 deg. to the 
transverse plane, representative of the general direction 
of advance. When the main crack swerves to the right, 
a short branch crack is seen forking to the left, and 
conversely. Along the “ banks” of the crack there 





so that its concave side faces the cracked part of the 
periphery as in Fig. 1 (d), i.e., it is of “‘ concavo-convex 
core’ type. The author no longer feels any hesitation 
in affirming that this type is the norm for homoge- 
neous material free from disturbing concentrations of 
stress round the periphery. Admittedly, it appears to 
imply the initial existence of a point on or near the 
surface which is weaker than any other around the 
periphery of the particular transverse plane and which 
therefore becomes the sole origin of cracking. It might 
be thought that the weakening effect of a crack spread- 
ing from one origin would cause cracks to start spreading 
from other weak points. Experiment shows, however, 
that this “‘ touching off” action is rare. In the speci- 
mens with parallel flats, a few of which are shown 
in Figs. 20 to 23, there is theoretically an equal stress 
concentration at each of the four corners, but in 
practice, what actually happens is that one corner 
takes the lead and keeps it. Cracks start from the 
other corners, it is true, but too far from the transverse 
plane of the main crack to merge into the same fracture. 
Fig. 24 apparently contradicts what has just been said, 
for here cracks have spread symmetrically inwards 
from diagonally opposed corners. It is deliberately 
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extents short of complete rupture, noteworthy features 
are found to recur with unfailing regularity. So long 
as the crack does not subtend an angle much exceeding 
60 deg., it remains a very fine hair line by no means 
easy to distinguish from fine scratches. But by the 
time the crack has extended both ways till the total 
angle subtended at the centre amounts to some 120 deg., 
the middle part of the crack containing the starting 
point has opened sufficiently to make the crack con- 
spicuous enough to be easily detected with the naked 
eye. Photographs taken when the total cracked arc 
amounted to 150-170 deg. are reproduced in Figs. 
4 and 14, Plate XIV. 

Over the central are of some 60 deg., which contains 
the starting point from which the crack has spread 
both ways, the path of cracking is a connected series 
of straight lines inclined at small angles on both sides 
of the transverse plane. The directions of many of 
these straight ‘‘ reaches” are obviously determined 
by surface scratches. Deep grinding scratches are 
seen performing this function in Fig. 14 (magnification 
3-5: the fine scratches left by No. 000 French emery 
paper, which subsequent polishing with diamantine 
has failed to obliterate, are seen playing the same 
directive role in the upper view of Fig. 9 (magnification 
150). The edges of this central part of the crack are 
verfectly sharp and rectangular. This initial phase in 








are wrinkles in the surface indicative of plastic flow. 
The process which has produced this second kind of 
zig-zag cracking will be termed “ plastic tearing.” 
It is seen in active operation at the crack tips shown in 
Figs. 14 and 15. We are surely here seeing as a trace 
on the surface what is happening in the body of a 
tensile specimen, as the ‘ basal” crack radiating from 
the axis bifurcates to form the sheared lips. 

Fatigue Fractures.—So far as the author is aware, 
no previous attempt has been made to classify fractures 
| obtained in rotary bending tests. He would suggest 
hat a start can be made by distinguishing between 

“simple” and “compound ”’ fractures. The fractures 
| photographed in Figs. 16 to 19, inclusive, are ‘‘ simple ” 
because the whole of the cracked area has presumably 
spread from a single origin; the fractures shown in 
Figs. 7 and 12 are “‘compound”’ because separate 
cracks have clearly spread from independent origins. 
Using plain waisted specimens, no difficulty has been 
| experienced in obtaining a high percentage of simple 
fractures like Figs. 16, 17 and 18. All these show a 
sharp line of demarcation between the dul] smooth 
cracked area and the shiny rough crystalline core which 
assumes a simple geometrical curve. Until the speci- 
men has cracked almost half way through, a circular 











included because it is the only one of its type which the 
author has so far managed to obtain. Incidentally, 
Fig. 24 is of interest as illustrating the non-crystalline 
texture of the core when the stressing is very high. 
In this case, the applied stresses were so high that the 
total life was only 33,000 cycles. Due to the large 
difference between the two principal moments of inertia, 
it vibrated too severely to justify attempting to calcu- 
late the stress limits. 

To encourage deliberately the production of ‘‘simple”’ 
fractures the author has sometimes used a surface 
wound to act as crack origin. For this purpose two 
diamond indenting tools were used, accurately located 
and forced in under measured load. One of these was 
a chisel of 90 deg. angle; the other the standard 136- 
deg. pyramid as used for hardness tests. The indenta- 
tion made by the diamond pyramid under a load of 
30 kg. answered well with the steel used. It deter- 
mined the origin of the fatigue crack without appreci- 
ably shortening the fatigue life. An instance of this 
was specimen AX, the plotted test point for which 
will be found right on the endurance curve for the ‘‘A”’ 
specimens just above the ‘ knee”’ (see Fig. 28). Yet 
before this specimen was put in the fatigue tester, four 
indentations were made round the periphery of the 





are can be found which fits the curve with considerable 
precision. The centre of the arc is on the cracked side ' 





neck with the diamond pyramid under 30 kg. The 
four indentations formed the extremities of two 
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diameters at right angles. In one diametral pair a dia- 
gonal of the pyramid was set parallel to the axis of the 
specimen ; in the other pair, the diamond was turned 
through 45 deg. When subjected to rotary bending, 
cracks started from both of the first-mentioned diametri- 
cally opposed indentations. The two indentations of 


which the square sides ran in the longitudinal and | 


transverse directions remained inactive. 

But artificial crack origins such as have just been 
described are not really necessary to secure “ simple” 
fatigue fractures. In ground specimens some grinding 
scratch deeper than its neighbours starts the crack, 
and if the specimen is polished some non-metallic 
inclusion is generally at hand to serve the same purpose. 
The art of obtaining good specimens of simple geo- 
metrical] fatigue fractures is really that of interrupting 
the fatigue test at the right moment. The cracked 
specimen is then removed from the fatigue tester and 
broken statically—preferably in tension. If the fatigue 
machine is stopped too soon, only an ordinary tensile 
fracture, like Fig. 25, is obtained, and if only a few 
revolutions too late, the crack will have spread too 
far. In the steel used (which displayed a high degree 
of notch brittleness), a load sufficient to produce a 
fatigue crack of macroscopic proportions causes it 
to spread at a great pace. On the other hand, if the 
load is reduced as soon as the crack appears, the cracked 
specimen may run on for millions of cycles without 
suffering any detectable change. A fatigue-cracked 
specimen has its own fatigue limit just as much as an 
artificially notched specimen, and the marvel is that 
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it can be a fairly high one in spite of its narrowness and 
depth. 
The specimens photographed in Figs. 16, 18 and 19, 


Plate XIV, wereall broken intension. Fig. 17 was broken | 
It | 


transversely with the cracked area in the tension side. 
will be noticed that neither of these methods of breaking 
gives rise to a sheared lip round any part of the peri- 
ete In Fig. 26, however, where the specimen was 
oroken transversely with the crack under compression, 
there is a thick sheared lip round part of the periphery 
of the core. Now thick-sheared lips extend round the 
margins of the cores in Figs. 23 and 27. Both these 
specimens broke in the fatigue machine before it came 
to rest, and the existence of these lips can be taken as a 
sure indication that they broke with the crack in com- 
pression. 
the stress distribution in a spec'mén cracked half way 
through might be thought to be similar to that on the 
transverse section of a solid elas.ic beam, provided the 
crack was kept on the compression side. This is not 
the case, however. The core of a cracked specimen (like 
Fig. 27, when broken) has already yielded plastically in 
a way which prevents the crack from closing in the neigh- 
bourhood of where the cracked area merges into the core. 
The crack can only shut tight just round that part 
of the periphery which lies opposite the core, i.e. 
in the region from which it originally started to spread. 
Hence the nature of the stress distribution called 
out when a specimen cracked about half way through 
is bent so as to close the crack, is divisible into three 
parts as follows: (1) A very intense compression 


This may seem odd at first sight, because | 





between the crack faces in the region where the crack 
started to spread. (2) A gap or “ chink” between the 
walls of the crack, which are consequently free from 
normal stress. (3) Tension all over the area of the 
core—greater no doubt at the part of the periphery 
remote from the neutral axis, but amply sufficient at 
the crack front to tear the crack further as soon as the 
peripheral fibres of the core have stretched somewhat. 
The crack therefore tears its way out, first along the 
basal plane and then along a sheared marginal lip, 
much as it does in an ordinary tensile test of a solid 
test-bar which breaks from the centre outwards. 
The “chink” in virtue of which a tearing action 
tends to spread the crack is not just a convenient 
conception for offering a rational explanation which 
fits the facts revealed in a lipped bending fracture like 
Figs. 23 and 27. Its existence has been proved by 
direct and independent experiment. Specimen H7 
in the cracked condition in which it was taken out of 
the fatigue machine was chucked in a lathe, so that 
it was held straight with the crack closed as tightly 
as it would go. An etching agent of 10 per cent. 
nitric acid in alcohol was then worked in all round the 
crack as the specimen was slowly rotated. After 
polishing up the surface it presented the appearance 
| illustrated in Fig. 4. After that it was broken in tension, 
| and Fig. 19is reproduced from a photograph of the freshly 
fractured surface thereby exposed. The dark band is 
|} a strongly etched region showing that there was a gap 
lor “chink” between the opposed surfaces of the 
| erack into which the etching acid readily found its 
| way, though it was quite unable to penetrate over that 
| part of the cracked area where the walls were pressed 
| hard together. 
| Fatigue Heat Tinting.—In fatigue fractures of steel 
| parte which occur in service, the crack-crept areas 
| frequently exhibit a series of markings which record 
| successive frontier lines during the cracks invasion of 
|the core; in laboratory specimens, however, such 
| markings are rare. Usually the crack-crept zone of a 








broken fatigue specimen is a mere featureless blank. | 
As the author’s aim was to imitate service fractures | 
and map out the crack-spreading process, he delibe- 
rately varied the load in some of his tests after the 
cracking stage had been reached. It was found that 
suddenly stepping down the load for a few hundred 
revolutions, and then restoring it to its original value, 
left no trace on the resulting fracture. On the other 
hand, suddenly stepping up the load resulted in the 
markings seen on the crack-crept areas of Figs. 10 and 
113. But stepping up the load during the cracking 
stage has the disadvantage that it greatly hastens a 
process which, even under constant load, is too rapid 
| to easily control and record. The author therefore 
|cast about for other methods. He recalled seeing 
| Dr. F. Rogers engaged on his heat-tinting method of 
crack registration.* Dr. Rogers’ procedure was: 
1) Fatigue test interrupted at a stage when it was 
|suspected that cracking had begun; (2) specimen 
| removed and put in a furnace with an oxidising atmos- 
phere; (3) specimen left to soak at a temperature of 
| 250 deg. C.; (4) specimen withdrawn from furnace 
| and allowed to cool; (5) specimen re-inserted in 
| fatigue machine and fatigue test resumed. 

Figs. 20 and 21 show an application of Dr. Rogers’ 
| method except that the specimens were heated with 
| a blow-pipe as it rotated slowly in the fatigue machine 
| under greatly reduced load. On carefully examining 

the fractured surface of specimen B3, Fig. 20, it was 

| observed that the first cracked and afterwards heat- 
tinted area ended in a sharply defined margin of a 
much deeper hue. The author surmised that this 
| dark border must be due to simultaneous cracking and 
heat tinting. A check test confirmed this surmise. 
To distinguish between the heat tinting of a cracked 
area which was cracked before the specimen was heated 
and the more vigorous tinting which results when hot 
metal is cracking, the latter process may, perhaps, be 
| conveniently termed “ fatigue heat tinting.” 

By the aid of fatigue heat tinting at least three | 
definitely marked instantaneous crack boundaries can 
be recorded on the same specimen. Fig. 21 is an early, 
and by no means the most striking, example of the new 

| technique for recording the extent of the cracking at 
successive stages. It will be noted that the two 
applications of fatigue heat tinting has left two sharply 
detined contours. The superiority‘of a single succes- 
sively fatigue-heat-tinted fracture like Fig. 21 over the 
piecing together of three separate specimens broken 
open at different stages is that it gives the proper 
|angular relationship between the successive crack 
| contours, which would otherwise be unknown. This 
| would mean missing altogether an interesting, per- 
| sistent, and rather important phenomenon, which the 
author ventures to term “ crack slip.” It is explained 
| in the following section. 

| Orack Progress Chart and Crack Slip.—By piecing 
| together a number of “simple” one-sided fatigue 








* “The Microscopic Study of Failures,” by F. Rogers. 
ENGINEERING, vol. lxxxii, page 842 (1906). 





fractures with due regard to angular displacement in 
relation to direction of rotation, some of which were 
fatigue heat-tinted, the author has been able to map 
out a complete “ crack progress chart.” A skeleton of 
such a chart is shown in Fig. 29. It was quite sur- 
prising to find with what exactitude each new contour 
added conformed with those already drawn. It shows 
clearly how successive crack boundaries move radially 
inwards in an arc of increasing radius which becomes 
a straight line a little short of the centre. It also shows 
that as the arced crack front advances it also slews 
round a little in the opposite direction to which the 
specimen rotates in the fatigue machine. This is what 
is meant by “ crack slip.” The explanation of “ crack 
slip” is not far toseek. The crack causes the specimen 
to sag plastically, but this plastic sag immediately 
calls out reactions from the guides of the floating 
bearings towards which the deflected centre of the 
bent specimen is swung by the rotation. These reac- 
tions set up a couple in the horizontal plane, which 
in the process of straightening the specimen exert a 
tearing force on the trailing tip of the crack. The 
leading edge of the crack never experiences an equiva- 
lent tearing action, because half a turn later the crack 
is under compression, in which position the already 
straightened specimen is too stiff to bend. 

Acknowledgments.—The cost of the specimens and 
certain special apparatus has been defrayed by a grant 
provided by the Department of Scientific and Indus- 
trial Research. With the kind permission of Principal 
C. A. Edwards, F.R.S., and Assistant Professor L. 
Taverner, the heat treatment of the specimens was 
carried out in the Department of Metallurgy by 
Dr. R. Higgins, who also provided the micro-photo- 
graph reproduced in Fig. 8. The author is much 
indebted to these three gentlemen for their interest and 
help, as also to his colleague, Mr. R. G. Isaacs, M.Sc., 
who made the measurements of electrical resistance 
and supervised the wiring up of the machines. 


CATALOGUES. 


Cast-Iron Road Sections.—Messrs. The Stanton Iron- 
works Company, Limited, near Nottingham, have issued 
a circular illustrating the surface of their cast-iron road- 
paving sections and giving a list of public bodies from 
whom they have obtained orders. 

Switchgear.—A catalogue of switchgear for pressures 
up to 650 volts is to hand from Messrs. Metropolitan- 
Vickers Electrical Company, Limited, Trafford-park, 
Manchester. Numerous examples are illustrated and 
short descriptions of each are given. 

Refrigerating Units—We have received a catalogue 
of a refrigerating unit for producing chilled water at 
35 deg. to 70 deg. F., from Messrs. Ross Heater and 
Manufacturing Company, Incorporated, Buffalo, New 
York, U.S.A., with illustrations and explanatory matter. 

Repair Link for Chain-Grate Stokers.—An illustrated 
description of a quick repair link, to effect a temporary 
replacement of a broken or burnt link in a chain-grate 
stoker, is to hand from Messrs. Babcock and Wilcox, 
Limited, Farringdon-street, London, E.C.4. The link can 
be inserted without stopping the grate. 

Pressure Gauges.—A new list of draught and pressure 
gauges, indicating and recording, has been issued by 
Messrs. Cambridge Instrument Company, Limited, 45, 
Grosvenor-place, London, 8.W.1, including a precision 
gauge for low pressures or vacua, an illuminated dial 
gauge, and a portable pressure recorder. 

Deep- Well Pumps.—Messrs. Sulzer Brothers (London), 
Limited, 31, Bedford-square, London, W.C,1, have 
sent us a circular describing a centrifugal pump which 
they have made for a South Wales colliery. It operates 
in a well shaft, raising 150,000 gallons per hour from a 
depth of 500 ft., and is driven by overhead electric 
motors. 

Electrical Apparatus.—New catalogues are to hand 
from Messrs. A. Reyrolle and Company, Limited, 
Hebburn-on-Tyne, giving illustrations and full descriptive 
particulars of alternator field-breaking devices, and elec- 
tric oil heaters. A pamphlet on power control, dealing 
mainly with metal-clad switchgear, has also been 
received. 

Well-Drilling Machine.—A catalogue of a portable 
machine equipped for drilling holes in earth and rock is 
to hand from Messrs. English Drilling Equipment 
Company, Limited, 3, Grosvenor-gardens, London, 8.W.1. 
The machine is capable of drilling a 6-in. liole to a depth 
of 600 ft. with manilla rope, or to 900 ft. with steel rope, 
and is made either for haulage or self-propulsion. 

Insulating Bricks——Messrs. J. H. Sankey and Son, 
Limited, Canning Town, London, E.16, have sent us a 
circular explaining the qualities of their Cranham_fire- 
resisting and insulating bricks for furnace linings. These 
bricks are made from a deposit of diatomaceous earth 
recently found in Westmoreland. The weight of standard 
size bricks is given as 26 cwt. per 1,000 for grade I and 
46 cwt. per 1,000 for grade If. 

Electrical Apparatus.—We have received four new 
catalogues from Messrs. English Electric Company, 
Limited, Stafford, describing handle type cartridge 
fuses, flame-proof switch pillars, switch-fuses for rural 
distribution systems up to 11,000 volts, and electric 
fires of 1 kw. and 2 kw. sizes. In all cases, full descrip- 
tive matter and ample illustrations are given, with 
particulars of ity tions. 
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ENGINEERS IN CANADA. 
(Continued from page 368.) 

An early start was made on Tuesday, August 30, 
in order to give the party some idea of the surround- 
ings of Ottawa, an extensive tour being made by 
motor-coach round the city, with stops at various 
view points. The chief point of interest, apart from 
observation of the public buildings and amenities 
of the city, was the new laboratory building of the 
National Research Council of Canada. This is a 
four-storey building, approximately 418 ft. long, by 
176 ft. wide, and 60 ft. high with two interior courts, 
the dividing building between which contains a 
lecture theatre and, above and behind this, a research 
library with accommodation for some 300,000 
volumes. Apart from offices and staff rooms and 
two exhibition halls under the courts, the whole 
of the remainder of the building is devoted to 
laboratories. The building was formally opened as 
recently as August 10 of this year, and is not yet 
fully equipped. The engineering laboratories are 
at the rear of the building, and extend through 
both the basement and first floor in order to accom- 
modate large testing machines, &c. A high-tension 
electrical laboratory adjoins the main engineering 
laboratory, and will be equipped so that researches 
up to about 750,000 volts can be carried on. Inci- 
dentally, higher voltage work up to about 3,000,000 
volts is contemplated, but this will require a separate 
building. Power is supplied to the laboratories from 
a separate power house connected with the main 
building by a tunnel. Certain otber equipment, 
e.g., @ wind tunnel, testing tank, &c., is separately 
housed, and an illustrated account of this will be 
found on page 261 ante. 

The members then returned to the centre of the 
city and assembled at the Parliament buildings, 
where they were received on behalf of the Dominion 
Government by Sir George Perley, P.C., K.C.M.G., 
Acting Prime Minister. After an address of welcome 
to which the President, Mr. William Taylor, replied, 
the party was shown over the Parliament buildings 
in which the Imperial Conference had so recently 
taken place. Returning to the hotel, the members 
were entertained to luncheon by the members of 
the Ottawa Branch of the Engineering Institute 
of Canada, the President of which, Dr. Charles 
Camsell, Deputy Minister of Mines, addressed the 
gathering, Mr. Taylor replying. 

Two visits were arranged for the afternoon of 
this day, both to points close to one another and 
situated on the Gatineau River, a tributary of the 
Ottawa River. The first visit consisted of an 
inspection of the Gatineau Newsprint Paper Mill 
of The Canadian International Paper Company. 
This mill is of modern design, having been completed 
in 1927. The buildings cover 10 acres of a site of 
27 acres. The primary product of the mill is, as 
the name implies, the continuous rolls of paper on 
which newspapers are printed, wood, chiefly spruce, 
forming the raw material. The wood is treated in 
two different ways, i.e., a portion of it is converted 
directly into pulp by grinding down the logs, while 
another portion is reduced to pulp by chemical 
processes. The two are then mixed in the propor- 
tion of about 80 per cent. ground pulp to 20 per cent. 
chemical pulp. The fibres in the chemical pulp 
give strength to the paper, while the mechanical 
pulp acts as a filler and gives body to the sheet. 
The average production with four of the five news- 
print machines in operation was 636 tons per 
operating day in 1931. The logs are floated down 
to the factory by river, and are first cut to 4-ft. 
lengths and the bark removed. It is then either 
— in piles or conveyed directly to the pulping 
plant. 

For the grinding process, the logs are deposited 
by hand into hoppers from which they are fed, by 
means of gripping chains, against the revolving 
grinding stones. These measure 54 in. in diameter 
by 62 in. long, and are in some cases of natural 
stone imported from Hampshire, and in other of 
synthetic material. The wood is kept up against 
the grinding surface by heavy pressure and the 
fibres, as they are rubbed away, are washed off by 
& constant stream of water, the resulting pulp 








h.p. A normal rate of working is, however, with 
1,000 h.p. to 1,200 h.p., which will produce 12 tons 
to 14 tons of pulp per 24 hours. The pulp then 
undergoes several screening and draining processes, 
and is ready for mixture with the chemical pulp. 
Some china clay may be added to improve the 
finish and red or blue dye to whiten it. The 
chemical pulp is made by first cutting up the logs 
into chips, which are then treated in a digester. The 
digesters are of steel lined with acid-resisting brick, 
and are supplied with a solution of calcium and 
magnesium bisulphite arising from reactions between 
sulphur dioxide gas and limestone in presence of 
water. The pulp from the digester is subjected to 
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various processes of screening and thickening, before 
mixing with the mechanical pulp. 

The mixed pulp is transferred to the headbox of 
the newsprint machine, where water is added until 
it is diluted to the proportions of 4 per cent. of 
pulp and 99} per cent. of water. The mixture is 
discharged on to travelling gauze dryers and passed 
through a series of steam-heated calenders, The 
newsprint machine may be run at varying rates, but, 
taking the representative figure of 1,200 lineal ft. 
per minute, the pulp-bearing water is transformed 
into dry paper in about 20 seconds. After passing 
through the calenders, the web passes to the reel 
and the rewinder, on which it is cut into rolls of 
the required lengths. The original lay-out of the 
factory included a battery of boilers fired with 
pulverised coal for the purposes of supplying steam 
for cooking the sulphite and drying the paper. The 
fuel consumption is about $ ton of coal for each ton 
of product. This plant is, however, now kept as 
a standby, the steam demands being met by 
generators in which the water is evaporated by 
electric current, so that the whole plant is electrically 
operated. The boilers work at 180 lb. per square 
inch pressure, and run on alternating three-phase 
current of 6,600 volts, and either 60 cycles or 
25 cycles at will. 

Each boiler unit consists of three tanks, each 
tank having an electrode connected to one phase of 


the three-phase circuit. Each tank also has a 
protector plate, which prevents damage to the shell 
itself. The three protector plates are connected 
together electrically, and are heavily grounded, thus 
forming the neutral point of the three-phase star 
connection. The tanks are connected together on 
the steam side, but each has independent feed and 
bleed control valves in order to prevent surging 
and consequent unbalancing of the phases. The 
electrode is built up of steel rods in cage form with 
a hemispherical cast steel tip. A section of one 
of these boilers is shown in Fig. 9, annexed. The 
electrodes are submerged in the water, which forms 
a resistance to the passage of current and sufficient 
heat to cause evaporation is created, electrolysis 
being obviated by the use of alternating current. 
There are three boilers of 42,000-kw. capacity, and 
one of 21,000-kw. capacity, the rated capacity of 
the boiler house being about 14,000 boiler horse- 
power. The boilers were built by Messrs. Dominion 
Engineering Works, Limited, Lachine, Montreal. 
The steam is delivered to a Ruths accumulator, 
12 ft. in diameter by 60 ft. long. 

The second visit was to the hydro-electric stations 
of the Gatineau system, from which the paper mill 
derives its current. This system is part of the 
plant of the Gatineau Power Company, Ottawa, 
which operates 18 hydro-electric plants with an 
installed capacity of 679,520 h.p. Three of these 
are situated on the Gatineau River, two of which, 
the Farmers and Chelsea plants, are situated a mile 
apart, some six miles to the north of the city of 
Ottawa. The first mentioned has a designed 
capacity of 120,000 h.p. with generating units of 
24,000 h.p., while the Chelsea plant is designed for 
170,000 h.p., with units of 34,000 h.p. each. The 
third and largest of the Gatineau stations, which 
was, however, not visited, is situated at Paguan 
Falls, 36 miles from the mouth of the river. It has 
a designed capacity of 272,000 h.p., with generating 
units of 34,000 h.p. The current is transmitted 
from these plants to the Hydro-Electric Power 
Commission of Ontario by a line 230 miles in length 
and operating at a voltage of 220,000. 

The party left Ottawa after dinner for Toronto, 
the journey, of 260 miles, being made by night. 
On this occasion, a large number of the members 
had their first experience of sleeping cars on the 
American system, the want of privacy and dis- 
comfort of which, as compared with the British 
compartment system, was not commented upon 
favourably. It should not be forgotten, however, 
that, owing to the short distances in Great Britain, 
the termination of a night journey is often coinci- 
dent with the time for vacating the coaches. On the 
Canadian and United States railways, where jour- 
neys may be of several days’ duration, it is clearly 
scarcely possible to do otherwise than design the 
coaches for rapid conversion from day to night 
service, and the disadvantages above alluded to 
may well be taken as preferable to repeated changes 
from a day train to a night one en route, 

Toronto was reached early on Wednesday morn- 
ing, August 31, and after a hurried breakfast, the 
members assembled in the Physics Building of the 
University of Toronto. Here, the President of the 
University, the Hon. and Rev. H. J. Cody, D.D., 
introduced the Worshipful, the Mayor of Toronto, 
Mr. W. J. Stewart, who conveyed civic greetings 
to the members, during which he said the Univer- 
sity might justly be claimed as the first of the city’s 
assets. Visitors were always welcome, particularly 
those from any part of the Empire, to which, he 
would assure the members, Canadians were proud 
and happy to belong, and were second to none in 
loyalty of the Crown. Dr. Cody then cordially 
welcomed the party to the University, and, after 
a tribute to the great services rendered to civilisa- 
tion by engineers, gave an outline of its history and 
organisation. The University, he said, was a State 
institution, and was supported financially from 
three sources, viz., endowments, fees, and a grant 
from revenue of the Province of Ontario. The latter 
contribution in the past year amounted to 1,700,000 
dols., and, as the fees were low, viz., 100 dols. per 
year in the Faculty of Arts and 150 dols. per year 
in the Faculty of Applied Science and Engineering, 
Medicine, &c., it would be realised that the State 
paid for the greater part of the students’ education. 
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The organisation was partly on the American and 
partly on the English system, the latter being re- 
flected in the existence of four colleges in the Faculty 
of Arts. The University was founded by Royal 
Charter from H.M. King George IV, 105 years 
ago, and was originally a wholly Anglican Institu- 
tion, with one college. The basis had been broadened 
of late, and three denominational colleges had been 
affiliated. In addition there were two theological 
colleges. The co-educational system was followed, 
both sexes having equal privileges. The total 
number of students registered last year was over 
8,000, of whom 880 were in the Faculty of Applied 
Science and Engineering. This Faculty had seven 
departments, in one of which, viz., Mechanical 
Engineering, there were 218 students. It was the 
aim of the staff to give all technical training in an 
atmosphere of culture, and the Arts curriculum 
influenced the Science side. 

They had consistently endeavoured to purchase 
technical equipment from Great Britain or, at all 
events, the Empire, and members would find that 
the laboratories were fairly adequately equipped. 
In addition to the more usual apparatus, there was 
a 4-ft. wind tunnel, and some other accessories in 
the aerodynamic laboratory, while in the hydraulic 
laboratory, which occupied two floors, special 
attention was paid to the problems of flow in 
channels, &c. The Engineering Department was 
in the charge of Professor R. W. Angus and Profes- 
sor E. A. Allcut, both of whom were members of 
the Institution of Mechanical Engineers. The cost 
of salaries, equipment and grants for research in 
the Mechanical Engineering Department amounted 
last year to 48,000 dols. 

The President of the Institution, Mr. William 
Taylor, in thanking Dr, Cody on behalf of the 
party, expressed regret that so few only of the 
11,000 members, in fact, really a very small pro- 
portion of the total, had been able to attend 
the Summer Meeting. This was largely due to 
economic reasons, and not from any want of appre- 
ciation of the opportunities the visiting party were 
enjoying. Those present were fully conscious of the 
privileges and generous hospitality extended to 
them. 

At this point Dr. Cody retired, the Mayor of 
Toronto having previously done so, and a general 
meeting of the Institution was constituted, the 
President occupying the chair. After the reading of 
the minutes of the last meeting and other business 
had been transacted, the President announced that 
Sir Alfred Ewing had been elected an honorary life 
member in view of his eminent scientific attain- 
ments. This was followed by the reading of a 
letter of welcome from Sir George Perley, and one 
from the Trade Commissioner of Toronto, the latter 
being to the effect that he was anxious to give 
members, individually, any assistance he could in 
inquiries they might wish to make in Toronto 
regarding the prospects of trade and industry with 
Canada. He then called upon Dr. F. A. Gaby, 
Chief Engineer of the Hydro-Electric Power Com- 
mission of Ontario, to read a paper entitled “ The 
Generation and Distribution of Power in the 
Province of Ontario, with Special Reference to the 
Work of the Hydro-Electric Power Commission of 
Ontario.” 

Hypro-Execrric PowrrR GENERATION AND 
DISTRIBUTION IN ONTARIO. 

Dr. Gaby then read the paper, which was illus- 
trated by numerous lantern slides of hydro-electric 
stations, Xc. 
page 399, of this issue. 

In announcing the meeting open for discussion, 





It will be found in abridged form on | 


were now able to use electricity for light and power, 
and as the farmers concerned were relatively very 
poor, he submitted that this showed good distribu- 
ting organisation. He had found when in England 
that London and other large cities were badly 
lighted ; in Canada current for lighting seemed to 
be used extravagantly. There was no coal in the 
section under discussion, and large amounts of 
water power were available—a fact which, perhaps, 
accounted for the fact that whereas in Europe sets 
of 15,000 h.p. were considered large, in Canada the 
figure for this designation was 60,000 h.p. It was 
a pleasing fact that nearly all the equipment for 
Canadian generating plants was now built in the 
country. The earlier machines—at Niagara, for 
instance—were largely of German origin ; now there 
was no need to go so far for equipment. Hydro- 
electric plant had difficulties of its own. Corrosion 
was a source of serious trouble. Some of the earlier 
runners in Niagara had pitted through in a few 
months. Replacement was a slow and costly 
business, and the welding process of repair described 
in the paper was valuable. He had seen some 
recent repairs at Conowingo carried out by electrical 
welding without anything having to be dismantled, 
the work being done inside the runner. Cavitation 
was also causing trouble, and in this connection he 
might draw members’ attention to the facilities 
existing at the Cavitation Laboratory at the 
Massachusetts Institute of Technology at Boston. 
Professor Christie, of the John Hopkins Uni- 
versity, said that although he lived at Baltimore, 
he had a summer country residence in Canada, 
and he could say what a boon the electric supply, 
provided there, was ; electricity was used for every 
domestic purpose, including water heating. The 
Commission had one factor contributing to low 
selling costs, in that there was no steam reserve 
capacity. In a steam operated station, there had 
to be a reserve. He thought that in both British 
and American plants this reserve would account 
for 25 per cent. of the total capacity. Though this 
increased the selling cost, the extra money was 
really the price that had to be paid for safeguards 
against interruption of supply. It might be argued 
that Canada was doing right in utilising her water 
power thus, for the money paid for coal from 
America only stayed there and did not come back 
to Canada. When, however, the St. Lawrence 
development matured and British coal could be 
more easily imported, there was always the promise 
of an interchange of coal and wheat on a basis 
which might provide some future steam stations 
for the Ontario hydro-electric system. On the 
question of supply costs, Professor Christie pointed 
out that in many of the smaller cities and towns 
of Ontario and particularly in the country districts 
there was no gas, and the use of electricity instead 
of this for domestic purposes helped the load factor. 
Mr. Horace Boot commenting on the statement 
in the paper that the load factor in Ontario was 
about 70 per cent., observed that this could hardly 
be attained in Great Britain, as the steam power 
stations necessarily installed there were very much 
more complicated than hydro-electric stations. He 
would enquire why the periodicities of 60 cycles 
and 25 cycles were both in existence. The standard 
in Great Britain was 50 cycles and plant was being 
altered where necessary. He would also like to 
know what was the average capital cost per kilowatt 
installed and the capital cost of a kilowatt of plant 
demanded by consumers. Details of the cost of 
production and so forth, on the lines followed in 
Great Britain would be interesting. Mr. Boot 
criticised the unsightly wooden poles often seen 


the President observed that as it had not been| in Canada on the transmission lines, and hoped 
possible to arrange for copies of it to be circulated that in time these lines would be displaced by 


prior to the meeting, as was the usual practice, it 
was hardly to be expected that members could be 
in a position to assimilate effectively the mass of 
matter presented. Certain of the points, however, 
might have been grasped during the reading, and 
some of the members might like to speak. He 
invited the local members to open the discussion. 
The first speaker was Professor Angus, who ex- 
his appreciation of the Institution, and of the 
ibrary, of which he had made frequent use when in 
London. The people of the Province owed much to 
Dr. Gaby’s work, as there were remote farms which 








underground cables, at least for low tension dis- 
tribution. 

Mr. Asa Binns, also referred to the load factor. 
It might have been expected, he said, that with 
the number of operations now being carried out 
by electric power, a reasonable load factor might 
be hoped for ir Great Britain. 1t, however, amounted 
generally to about 20 per cent. against 70 per cent. 
in Canada, and naturally the cost on the first 
mentioned factor was high. If it were not already 
provided in the paper, he would suggest the 
provision of a graph showing the rate of development 








in Canada. The division of the capital costs of the 
hydro-electric schemes into civil engineering costs, 
e.g., buildings, dams, &c., and those for mechanical 
and electrical works, would be useful. 

Mr. H. L. Howard said that all British costs 
were not high, nor all load factors low. His company 
had a plant running in South Cumberland with a 
68 per cent. load factor and sold current at 0-3d. 
per unit. Other stations of the company were 
not so fortunate, but at one, in which there was 
a 20 per cent. factor, the current was sold to a 
certain industry for 0-33d. per unit. He did not 
think there was really a great amount of difference 
between generation costs, either hydro-electrically 
or by steam, but Canada was better off as regards 
distribution. The numerous restrictions existing 
in Great Britain for high-tension distribution would, 
he estimated, cause costs to be higher by from 30 
to 40 per cent. than they were in Canada. The 
design of pylons, excellent as they were, would 
not be allowed in Great Britain, and there were 
similar disabilities in many other directions. As 
to charges for domestic service, his company was 
selling current to workmen’s dwellings for heating, 
lighting, cooking and hot water, at a flat rate of 
ld. per unit, and the charge tor the hire of the 
various apparatus, together with such items as a 
ealorifier for the bath, a cooker, and a couple of 
radiators came to about 2s. 9d. per month. 

Mr. Thomas Clarkson enquired whether the 
manganese bronze which had displaced cast iron 
in the construction of runners in Great Britain, 
had been discarded in Canada, or was still used. 

Dr. A. P. Thurston, said that since landing in 
Canada, he had realised the great possibilities of 
the aeroplane which was already largely used for 
various purposes. There was, however, great 
risk attached to flying in a country with unexpected 
overhead transmission lines, and he wondered 
whether there was any co-operation between those 
responsible for current distribution and those in 
charge of aviation. He deplored the tendency to 
accuse Great Britain of backwardness regarding the 
use of electricity, and expressed the opinion, that 
before very long, electricity in Great Britain would 
be cheaper, perhaps, than anywhere else in the 
world. 

Mr. H. E. Yerbury said he had heard of English 
firms saying they proposed installing plants in 
Canada in view of the low cost of power there. 
Comparative costs needed careful examination. 
They were often lower than was suspected in 
England. In a Sheffield undertaking with which 
he was concerned, a flat rate of 10 per cent. on 
the rateable value of the house was charged, plus 
the electricity used. The total worked out to about 
0-65d. to 0-67d. per unit. He would ask if any 
Canadian consumer got energy at such a rate. 

Mr. George Evetts said he differed from the first 
speaker on the question of the lighting of London 
and elsewhere in England. He thought English 
cities were better lighted than all three cities the 
party had passed through. The same applied to 
interior lighting, e.g., the hotels. The current was 
more profusely supplied in Canada it was true, but 
it seemed that the resultant light was not properly 
distributed. He inquired if there was any com- 
pulsion to buy electric current, and put some 
queries regarding domestic and commercial rates for 
current. 

Dr. Gaby then replied. As to the reason for 
adopting both 25 cycles and 60 cycles, the lower 
frequencies had been decided upon when the gene- 
rating plants at Niagara Falls had been first installed. 
In the early days of the Hydro-Electric Power 
Commission, which came into existence im 1908, 
the demand was not sufficient to warrant the con- 
struction of new generating plants, so that a contract 
for current from Niagara was entered into. Con- 
sumers had installed plant for this frequency, which 
plant must still be operated, hence the provision of 
current at 25 cycles in the newer stations. Later on 
consumers had put in plant for 60 cycles, which was 
considered the standard. As to load factor, this 
was the daily and weekly factors of the Commission's 
plants, and was from 70 per cent. to 72 per cent. 
On the Niagara system it was the ratio of capacity 
available to average load ; on the other systems it 








was the ratio between peak load and average load. 
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The capital cost of plant installed, taking 40 plants | lines, and it would be realised that there were in 
in Ontario varied between 100 dols. and 140| Canada natural features, such as tall trees, which 


dols. per horse-power, and the average cost at the 
switchboard averaged approximately 15 dols. per 
horse-power year. Taking a load factor of 70 per 
cent., the cost per kilowatt was thus seen to be low. 
It included all charges, interest, depreciation and 
obsolescence charges, plus a sinking fund charge of 
1 per cent. in order to amortise the investment within 
a period of forty years. No profits were included. 
The capital cost per kilowatt supplied to the consumer 
was about 250 dols. to 260 dols., but it must be 
borne in mind that Ontario was only sparsely settled. 





were as hazardous to flying as were transmission 
lines. Some questions had been put with regard to 
rural rates. Members particularly interested would 
find capital costs distributed in great detail in the 
annual report of the Commission, and an analysis 
of the data there provided would yield comparative 
figures for rates in the different districts. The 


graph asked for by Mr. Binns would also be found 
in the report. As far as the Commission was con- 
cerned, in 1920 there was a capacity of 25,000 h.p. 
To-day it was about 1,500,000 h.p. 





Fre. 10. 








Fie. 11. 


A large number of very small communities was 
supplied—400 to 600 individuals—at long distances 
apart. This would have to be taken into considera- 
tion in making any comparison as to the unit cost. 
As to reserve capacity, it had not been possible 
to provide this owing to the necessity of keeping 
up with the demand. The hydro-electric units 
were very reliable, and there were very few outages, 
the equipment being overhauled during low peak 
load seasons. Overhead distribution was employed 
on the score of economy, but in the larger cities a 
great deal of the distribution in the central portion 
was underground. As the population increased 
and capital liability was reduced, some of the under- 
ground systems would no doubt be extended. The 
Commission co-operated closely with the several 
organisations concerned with airways, and wherever 
there were landing fields the lines were put under- 
ground, But in the country districts it was impossi- 


ble to carry out any extensive programme of burying | 











36,000 Kv.-A. Water-CooLeD TRANSFORMER ON Ral. 


In a rural district in which there might only be 
three consumers per mile, the maximum rate for 
heating and power service was 1-8 cents per kilo- 
watt-hour, for users of over 30 kilowatt-hours. In 
urban situations for power and heating service in 
which lighting is included, the rate is generally 
1 cent per kilowatt-hour less 10 per cent. It was not 
compulsory to take electrical energy. As regards 
lighting, he would confess to a little disappointment 
that there had been, generally, so slow an advance 
in the efficient use of electric light in both public and 
private installations. There was still room for 
improvement, though the last few years had shown 
a rather better state of affairs. Replying to Mr. 
Clarkson, he would say that bronze runners had been 
tried in the early machines, but cast-steel runners 
had been found to give the most economical results 
as far as operation was concerned, and all the runners 
installed to-day were of that material. Dr. Gaby 
then dealt with some of Mr. Evett’s points, the 





chief points of general interest in his reply being 
that there were different classifications of rates for 
consumers, those reducing their consumption during 
peak periods, for example, being given special terms. 
He had no useful figures for comparison with gas 
available at the moment, but it might be mentioned 
that in the Windsor district, ordinary gas was sold 
at the rate of 35 cents per 1,000 cubic ft., and that 
60 per cent. of the domestic consumers within that 
district were using electricity for heating purposes. 

The Secretary then read a list of those organisa - 
tions and individuals who were extending hospitality 
and opportunities for inspection of works to the 
members. The President proposed, and Mr. Binns 
seconded, a motion that a vote of thanks be tendered 
to all so concerned, with particular reference to 
Professor Allcut, which vote, having been heartily 
accorded, terminated the session. A visit to a 
large stores had been arranged for the ladies during 
the reading of the paper. The whole party lunched 
at the University, after which visits were paid to 
the various laboratories, &c. The Engineering 
Building provides accommodation for engineering 
drawing, surveying, engineering physics and archi- 
tecture. Adjacent is the Mechanical Building, con- 
taining the thermodynamic and hydraulic labora- 
tories, with extensions for the boiler room and the 
aerodynamic laboratory. The Electrical Building 
contains the various electrical laboratories and the 
strength of materials and highway laboratories. 
The Mining Building contains the department of 
engineering chemistry, metallurgy, geology and 
mineralogy. The mining department itself occupies 
the mill building, which contains well-equipped 
ore-dressing, mining and assaying laboratories. The 
large number of students, all of whom must take the 
degree course of four years in applied science or 
five years in architecture, is tending to over- 
crowding, and a comprehensive scheme has been 
drawn up to provide further accommodation. 

At the conclusion of the inspection of the technical 
buildings the party divided, some of the members 
enjoying a flight over Toronto City in a Moth aero- 
plane, by kind invitation of the de Havilland Air- 
craft of Canada. Others went for a sightseeing 
tour of the city, which was completed by a visit 
to the central steam-heating plant of the Toronto 
Terminals Railway Company. This plant provides 
steam to the various buildings connected with both 
the Canadian National and Canadian Pacific 
Railways through insulated pipe-lines. The Royal 
York Hotel, at which the party stayed, is supplied 
with steam from the plant. A complete account of 
the hotel engineering equipment was given in EnGr- 
NEERING, vol. cxxix, page 278 (1930). There are 
eight horizontal sectional water-tube boilers of the 
Babcock and Wilcox and Goldie-McCulloch type, 
all equipped with superheaters. The annual steam 
production is about 500,000,000 Ib. It is generated 
at a pressure of 180 Ib. per square inch, and has an 
average superheat of 120 deg. F., a degree sufficient 


to ensure that slightly superheated steam is delivered 


at the various premises. Measurement of the 
steam at the point of delivery over a period of one 
year shows that 88 per cent. of steam generated 
reaches its destination, the balance of 12 per cent. 
being accounted for by all losses, auxiliary machi- 
nery supply, and feed-water heating. Daily tem- 
perature readings on the pipe-line show an average 
loss of 6 deg. F. per 100 ft. of line. Locomotives in 
the roundhouse are prepared for service by intro- 
ducing steam from the system into their boilers, 
a pressure of 170 Ib. per square inch being reached 
in from 30 to 60 minutes. This method results in 
cleanliness of operation, as the smoke from the 
fires otherwise needed for steam raising is eliminated. 
The boiler plant also supplies steam to a 500-kw. 
steam turbine set, which is used as a stand-by to 
generate current for various purposes in case of 
failure of the hydro-electric system. 

In the evening, the party re-united at a reception 
in Hart House, by kind invitation of the University 
of Toronto. Hart House, which was opened in 
1919, is the gift of the Massey Foundation, and 
provides accommodation for male undergraduates, 
though not residential. The buildings are arranged 
round a court, and greatly resemble some of the 
Cambridge colleges. The beautiful Great Hall was 
much admired, and an inspection of the spacious 
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gymnasiums, swimming bath, theatre, debating 
rooms, sketch rooms, library, &c., showed that the 
students of Toronto are provided with opportunities 
for recreation markedly in advance of those which 
obtain in many of the English Universities. The 
guests were received by the President of the 
University, the Hon. and Rev. H. J. Cody, D.D., 
and Mrs. Cody, and by Professor R. W. Angus, 
B.A. Sc., and Mrs. Angus. 

The morning of Thursday, September 1, was set 
apart for visits to works, though some of the party 
who could not be accommodated on the previous day 
availed themselves of an air flight over the city. A 


10 ft. The switching follows a “ ring” diagram and 





the circuit is completely interrupted in half a second. 
The 110,000-volt switching conforms to a simplified 
“ double-bus ” arrangement which will be operated 
as a ring during the early years. Similar outdoor 
equipment is used, with copper tube *bus-bars 
supported on post insulators and strained copper 
cable *bus-bars with suspension insulators. The 
13,200-volt connections from two of the banks of 
transformers are led into the switch house for these 
banks. For the other two banks cable is run to 
separate phase structures and the equipment is of | 
outdoor isolated phase metal-clad type. The| 


tinned or enamelled. The tinned wire is covered 
with rubber insulation in the factory, the enamelled 
wire being also treated on the spot in a fireproof 
building with electrically-heated and automatically- 
controlled ovens. The stranding department, which 
was also inspected, is equipped with high-speed and 
planetary-type stranding machines, together with 
closing machines. Steel wire ropes, as well as 
stranded copper wire, are manufactured, the works 
capacity in regard to the former being rope 44 in. in 
diameter, with a weight of 30,000 Ib. in one length. 
Cotton or silk braiding processes for the copper 
wires were also to be seen, as well as the wrapping 


group of members visited the Leaside Transformer | synchronous condenser installation is distinctly|of magnet wire. A section of the works is set 


station of the Hydro-Electric Power Commission 


of Ontario. This station owes its existence to the | 


necessity for connecting the supply system from the 


Niagara Falls generating stations with that from! bearing situated below the rotor, with direct-con- 


unusual, four vertical shaft outdoor units, each rated 
at 25,000 kv.-a., 500 r.p.m., having been adopted. 
These have a combined Spherical thrust-and-guide 











Fig. 12, 


the stations on the Gatineau River. 





15,000/22,500 Ky.-A. Ourpoor Arr-CooLeD TRANSFORMER. 


The latter is | nected main and pilot exciters below the thrust 








Fie. 13. 





l, 


apart for the manufacture of terminal boxes, 
junction boxes and other accessories. 

Another group of members visited the factory of 
the Goodyear Tire and Rubber Company of Canada, 








500-Kw. E_ectrric Steam GENERATOR. 


a modern five-storey building on a_ beautiful 





230 miles distant from Toronto and supplies current | bearing. The control of all circuit-breakers, dis- 
at 220,000 volts. Most of this supply is converted at | connecting switches, tap changes and synchronous 
Leaside to 13,200 volts for local load, leaving condensers is centred in a control room which will 
only the power in excess of that required at the | ultimately be operated from four small desks. A 
distribution voltage to be transmitted to other!/ view of the condenser installation is given in 
existing stations on the 110,000-volt system. Six Fig. 3, page 399, of this issue. 
banks of three transformers are at present in opera-| From the Leaside station the members went on to 
tion, though the station w:ll ultimately comprise | the works of the Canada Wire and Cable Company 
eight banks with a total capacity of 360,000 kv.-a. | to witness the production of wire and cable of copper, 
and four 220,000-volt lines. The transformers, which | “ copperweld,” aluminium brass, and bronze, as 
are water-cooled, have three windings, and have load | well as steel wire rope and guy strand. Copper rod 
tap changing equipment which allows the voltage on | is rolled at Montreal. The rod, from } in. to 1 in. 
the 110,000-volt "bus bar to be varied through a | in diameter, is received in coils, each weighing about 
range of 7} per cent. above and below normal value, | 250 lb. The operations of heavy drawing through 
so that it may be kept equal in value with the/|a single die and of continuous drawing through 
Niagara system voltage at this point. |a series of dies were witnessed with the attendant 
The 220,000-volt area is entirely out of doors, | processes of cleaning and annealing. Wire is 
typical steel structures being used. Each oil 


circuit-breaker is approximately 22 ft. high to the 
top of the bushing and occupies an area 45 ft. by ' 





26-acre site. Here the processes involved in the 
mass production of vehicle tyres and tubes were 
inspected, the visitors being particularly impressed 
by the organisation for handling the products in 
their various stages. Like all Canadian factories, 
electrical power is employed, a notable point being 
that the large motors use current at 2,200 volts, 
i.e., as supplied to them. The smaller motors 
work on 550 volts, and the lighting circuits are 
|operated at 110 volts. All the current is three- 
| phase, 25 cycles, and the supply is converted by the 
company’s own transformers. 

A third party visited the Davenport works of the 
Canadian General Electric Company, Limited. 
This is one of six plants operated by the company, 
and is engaged principally on the manufacture of 





| power and distribution transformers, electric steam 


drawn in this department to hair thickness, and | generators, tank and pipe work. The testing equip- 
speeds up to 1 mile per minute are obtained. Some | ment at this works is of interest. ’ 
of the wire is used bare, and other portions are’ pits is given in Fig. 10, page 379. The high potentia| 


A view of the test 
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Fie. 5. Heavy-Duty Puanine anp THICKNESSING MacHINE; Messrs. Witson Brotuers 
(Lzeps), Liutrep. 














Fic. 6. UniversaL WooDworKER; Messrs. WILSON BROTHERS (LeEDs), Liwrrep. 


testing set is capable of a voltage of 700,000, 
and transformers up to 50,000 kv.-a. capacity 
can be tested by a 15,000 kv.-a. motor-generator 
set consisting of a variable-speed, direct-current 
motor driving two 7,500-kw. generators with double- 
wound poles and designed to give a frequency 
ranging from 25 to 66 cycles. An exceptionally 
large transformer of 36,000 kv.-a., 220,000 volts 
was being dispatched while the party were in the 
works. A view of this is given in Fig. 11, page 379, 
in order to illustrate the extent to which fabricated 
steel is used in the work, the casing of the trans- 
former, which is of the water-cooled type, being 


constructed by arc welding. A differently designed | 


casing is seen to the right of Fig. 10. The trans- 
former shown in Fig. 12, page 380, is a 60-cycle, 
15,000/22,500 kv.-a. self or air-pressure cooled out- 
door transformer. In the foreground is a motor- 
driven blower compressor. The welded work in 
course of construction to be seen in the shops 
reaches a very high standard of workmanship, and 
we understand that stator frames up to 42 ft. in 





diameter, rotor spiders weighing 65 tons, and 
electric steam boilers of up to 20,000 kw. have been 
constructed by this method. 

A photograph of an electric boiler as made by this 
company is reproduced in Fig. 13, page 380, in order 
to illustrate, in addition to Fig. 9, this device which 
has proved so popular in Canada. The boiler 
shown is rated at 1,500 kw., that is, equivalent to 
about 143 boiler horse-power, and is operated on 
575-volt, three-phase, 60-cycle current, the working 
steam pressure being 150 lb. per square inch. It is 
of the single-tank type, i.¢c., all three electrodes are 
contained in one pressure vessel. The neutral or 
ground plate is in the form of a clover leaf, part of 
the current flowing from electrode to neutral and 
neutral to electrode, the remainder directly between 
electrodes, thus forming a combined star and delta 
connection. The internal construction differs from 
the type at Gatineau in one essential, viz., the boiler 
under consideration is divided into an upper and a 
lower chamber. Steam is generated in the same 


! way in both types, the rate of evaporation being 


|determined by the degree of immersion of the 
electrodes. Water is circulated between the two 
chambers by means of an external centrifugal pump, 
being drained from the upper chamber to the lower 
one through an external pipe and control valve. 
| A throttle valve on the pump-discharge pipe regu- 
lates the flow, and therefore the water level and 
immersion of the electrodes in the upper chamber. 
The lower chamber forms a reserve of hot water of 
boiler concentration, which enables the boiler to 
respond more quickly to increased steam demand. 
The feed water is automatically controlled from the 
lower water level. 

| The iron foundry, which produces castings for all 
| the works of the company, is at Davenport, and is 
| well laid out. A foundry laboratory with a good 
| testing equipment is provided. At the time of 
the visit, part of the foundry floor was occupied by 
the erection of a number of steel-plate spiral casings 
for turbine wheels. The entrance diameter of the 
spiral was 16 ft. Some with a diameter 
of 18 ft. were also in course of assembly. 

The several parties met for luncheon at the 
Administration Building at the Canadian National 
Exhibition, by kind invitation of the Exhibition 
authorities, and after luncheon were free for the 
rest of the day to make individual inspection of the 
various buildings and stands. Fora general account 
of the exhibition reference may be made to a recent 
article in ENGINEERING, Vol. cxxxiii, page 307 (1932). 
It may be remarked, however, that, as was to be 
expected, the display of heavy machinery was this 
year much less than usual, nor were British firms 
represented as fully. Among the latter we noticed 
on the stands of the respective agents a fairly good 
display of machinery manufactured by Messrs. 
Alfred Herbert, Limited, Coventry, and a Mirrlees— 
Ricardo six-cylinder, solid-injection, cold-starting, 
vertical heavy-oil engine. This engine develops 300 
brake horse-power at 900 r.p.m. and operates on 
the four-stroke cycle, sleeve valves being fitted. It 
was shown on behalf of the makers, Messrs. Mirrlees, 
Bickerton and Day, Limited, Stockport. 


(To be continued.) 











THE BUILDING TRADES 
EXHIBITION, 
(Continued from page 359.) 

In our last issue, we described a new band saw 
exhibited by Messrs. Wilson Brothers (Leeds), 
Limited, Victoria-road, Leeds. The same firm 
showed the heavy-duty planing and thicknessing 
machine, and the universal woodworker, illustrated, 
respectively, in Figs. 5 and 6 on this page. In the 
first of these machines, the drive to the feed gear 
box and to the cutter blade is by enclosed multiple 
Vee-belts from a motor mounted on the side of the 
main frame. A tensioning device is provided for 
the belts. The main frame is a very stiff box 
casting, and is provided with arm extensions, as 
shown in the figure, to give greater support for the 
tables, which are carried on double sets of long 
inclined slides, ensuring that accuracy will be main- 
tained over long periods. The two top tables 
together have an overall length of 6 ft., and are 
fitted with steel lip pieces to reduce the throat to a 
minimum. Each table is provided. with a fine 
screw adjustment for setting up, and is arranged so 
that it cannot be lowered to make contact with the 
cutters. Both tables can be withdrawn horizontally 
for access to the cutters, and can be returned with- 
out re-setting. The upper surface is 32} in. from 
the floor. The bottom table is a heavy casting, 
ribbed to give adequate stiffness. The slides are 
of unusual depth and are widely separated, giving 
a good bearing for the table, and rendering them 
easily accessible for cleaning and greasing. Adjust- 
ing screws are provided for taking up wear. 

The rising motion is operated by the hand wheel 
shown, through a roller chain and machine-cut 
spiral gears, and is self-locking. It is totally en- 
closed, and the raising screws are fitted with ball 
bearings. A pointer and scale, visible in the figure, 
are provided for setting the machine to the required 
thickness. The cutter block is of large size and 
is cylindrical in form, with tapered recesses for the 
cutters. The latter are clamped against the side 





of the recess by wedge pieces, which are forced 
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Fie. 7. CHary-Ferp Epatne anp Sawrya Macutne; Messrs. J. Sagar AND Company, Lumrrep. 





Fic. 9. CHarIn AND CaIsEL Mortiser; Messrs. 
Tomas Rospinson anv Son, LIMIrep. 











Fie. 10. Compressep-Arr CLamp; Messrs. THOMAS 
Rostnson AND Son, Limrrep. 











holes in the wedges. The arrange-|are also carried on ball bearings, and are of large 
ment is very neat, and the absence | diameter. 

of cutter block bolts or studs| The feed rollers are driven from the gear box by 
eliminates the possibility of acci-|a heavy Renold roller chain running in oil, and 
dents due to breakage. The block | totally enclosed to exclude chippings. The spring 
is mounted on heavy ball bearings | pressure is adjustable, and the chain wheels are of 
outwards by thimble nuts making contact with the , carried in dust-proof housings packed with grease. | steel with machine-cut teeth. The gear box, which 
bottom of the recess, and engaging with tapped |The bottom table rollers under the feed rollers | is mounted on the side of the machine, enables feed 





Fie. 8. CHary anp Cmisec Mortiser; Messrs. J. SAGAR AND 
Company, Limrrep, 
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EXHIBITS AT THE BUILDING TRADES EXHIBITION. 
































Fie. 11. Surractne Macuine with Cuarn Freep; Messrs. Taomas Rospinson anp Son, LIMITED. 
Fie. 12. Frx-Currer Movtpine Macutne; Messrs. THOMAS ROBINSON AND Son, LIMIrep. 


speeds of 15, 28, and 45 ft. per minute to be obtained,| The circular saw bench is a complete unit in 
the change-speed lever being located in a convenient itself, with an independent ball-bearing spindle and 
position for the operator, as shown in the figure. | a ball-bearing loose pulley. The table is 3 ft. 10 in. 
The feed gears are machine cut and run in oil. All| by 1 ft. 7 in., and has a rise and fall motion operated 
rotating parts are carefully balanced, and the quiet, | by the handwheel shown in the figure. Saws can 
vibrationless running of the machine is very notice- | be fitted up to 24 in. in diameter, and the maximum 
able. The block is arranged to take moulding | depth of cut is 9 in. The fence shown can be canted 
cutters without disturbing the planing cutters, cover | up to 45 deg. for angular cuts, and is fitted with a 
plates being fixed on opposite sides of the block ;| sliding front plate to suit different saw diameters. 
these can be taken off and the cutters fixed by It is provided with both fine and coarse adjustments. 
dovetail bolts. The machine is made in two sizes,| The table is grooved parallel with the saw for a 
with maximum capacities of 20 in. by 9 in. and | sliding cross-cut fence, which can also be set to any 
24 in by 9in., respectively, the former being driven | angle for mitre cutting, and so on. The planer is 
by a 6 brake horse-power motor, and the latter by | 5 ft. long over the two top tables, and embodies 
a 9 brake horse-power motor. Belt-driven modeis| all the features of the model already described, 
are also available. The cutter block runs at|such as the extended arms on the frame to ensure 
4,500 r.p.m. accurate jointing, and the circular cutter block. 
Another interesting machine shown by the same | There is only one feeding speed, however, the feed 
makers is the universal woodworker illustrated in| rollers being driven by machine-cut gears, totally 
Fig. 6 on the same page. This machine embodies | enclosed in a cast-iron guard. The feed can be 
a rising-top saw bench, cutters for surface planing, | started and stopped independently of the cutter 
jointing and thicknessing, a vertical moulding/ block. 
spindle, a hollow-chisel mortiser, and boring and| The mortising spindle is horizontal, and is just 
tenoning fitments. Three operators can work on | visible on the right of the planer table in Fig. 6. 
the machine at the same time, such operations as| The mortising table, which can be seen beyond the 
sawing, planing, and mortising proceeding simul-| cutter, will take timber up to 15 in. by 6 in., and 
taneously, and the machine can thus be employed | has a vertical adjustment by means of a square 
to turn out work very rapidly, and is particularly | thread on the column, which is raised or lowered by 
valuable where space is limited. The macbine| means of a large nut in the form of a star wheel. 
consists of standard units mounted on a heavy | The top slide is of the compound type, the cross 
main frame of box form. motion being controlled by a hand lever, and the 





motion for regulating the depth of the mortise 
by a handle operating the slide through a screw 
and nut motion. Adjustable stops for regulating 
the length and depth of the mortise are provided, 
and the table can be swung round for boring the 
ends of long timbers or for dowelling. The spindle 
| is designed for the use of hollow chisels up to 1 in. 
square, or for a boring bit. The same table is used 
for tenoning, the cutter head being mounted on the 
mortising spindle. For this purpose, the table is 
| turned through 90 deg., and the nut and screw motion 
utilised for feeding the work across the cutter. 
| Timber 11 in. by 6 in. can be tenoned up to 4 in. 
long, length and shoulder stops being provided. 
| The cutter head is guarded by a steel hood, which 
| swings away as the tenon is cut, and automatically 
| returns on completion of the work. 

Finally, there is a vertical spindle mounted on the 
main frame, and working through an extension of the 
saw table. This can be used for a variety of opera- 
tions, such as moulding, rebating, ploughing with a 
drunken saw, or dovetailing, the spindle being of 
the loose-top pattern. The spindle is carried on 
ball bearings, and will accommodate a cutter block 
up to 4 in. long. Two moulding fences are pro- 
vided, each having a sliding front plate and a fine 
screw adjustment for setting up. A centre ring 
and plate is supplied for filling up the spindle hole 
when the spindle is not in use. As will be clear 
from the illustration, the machine is belt driven, 
but it can be supplied with a flexible coupling for 
direct motor drive if required. 

The chain-feed edging and sawing machine shown 
in Fig. 7, page 382, was exhibited by Messrs. J. Sagar 
and Company, Limited, Canal Works, Halifax. 
This machine is of the latest all-electric type, and 
will take timber up to 4 in. thick. The body is a 
one-piece cored casting, the feed-roller mechanism 
being carried on two overhanging arms, with the 
saw-spindle slide between them. The table is 
made in two sections, one on each side of the feed- 
chain gap, in which are fitted adjustable steel slides 
for the chain. The saw spindle is accurately ground 
and balanced, and revolves in three heavy ball and 
roller bearings, with an additional ball bearing to 
take the end thrust. All the bearings are mounted 
in dust-proof housings. The saw is directly driven 
by a motor mounted on the end of the arm. The 
vertical adjustment is obtained by means of the 
hand whee] visible on the front of the machine, the 
| motion screw being mounted on ball-thrust collars. 
A locking arrangement is provided for the saw- 
spindle slide. There are two large pressure rollers, 
74 in. in diameter, and four smaller rollers, over the 
feed chain, the large roller in front of the saw being 
driven by the shaft with universal joints visible in 
the illustration. The remaining rollers are carried on 
anti-friction bearings, and all the rollers are loaded 
by spiral springs to maintain firm contact between 
the timber and feed chain. The rollers are adjust- 
able in all directions to maintain alignment with the 
chain, so that the accuracy of the machine can be 
maintained indefinitely. All the pressure rollers, 
together with the saw, are enclosed in a box casting, 
provided with a hinged door to give ready access to 
the saw. The casting is mounted on a double slide, 
and can be raised or lowered to suit different thick- 
nesses of material by a screw and nut motion, 
actuated by the hand-wheel on the side of the arm 
visible in the figure. An index plate is provided to 
show the height of the rollers above the surface of 
the table. Finger plates, mounted on a hinged 
bracket, are fitted in front of the first roller, and 
act as a guard. The fingers, which can be seen in 
the figure, automatically adjust themselves to the 
surface of the work, and effectively protect the 
operator in the event of the timber tending to 
throw back. 

The endless chain constituting the feeding mecha- 
nism is fitted with a series of serrated metal plates, 
which give a firm and continuous grip on the work 
and ensure that it passes through the machine 
without any tendency to side swing. The plates are 
64 in. wide, machined on the top, bottom and sides, 
and are fastened to the chain by steel screws. The 
chain-sprocket shafts are mounted in brackets at 
each end of the frame, the front bracket being 
adjustable horizontally by means of a screw and 
worm gearing. The chain is driven by the lower 
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motor shown in the figure through a gear-box, 
feeding speeds of 66 ft., 110 ft., and 152 ft. per 
minute being provided. The chain guide-ways are 
lubricated on the force-feed principle, the pump 
being visible in the figure. The minimum length of 
timber which can be worked is 9} in., the table is 
5 ft. 3 in. by 4 ft. 2 in., and the distance from the 
saw to the column is 26 in. Saws from 9 in. to 
15 in. in diameter can be fitted, the saw spindle 
running at 3,000 r.p.m. 

Messrs. J. Sagar and Company, Limited, also 
showed the semi-automatic chain and chisel mor- 
tiser illustrated in Fig. 8, page 382. Integral electric 
drives are fitted on this model, making the machine 
entirely self-contained. Both motors are started 
and stopped automatically by the movement of the 
headstock levers. The chain sprocket is mounted 
directly on the motor armature spindle, while at its 
lower end, the chain is guided by an anti-friction 
ring mounted on a roller bearing. A steel safety 
shield is fitted to the hood over the chain cutter, and 
rests on the work, where it remains as the chain is 
lowered into the mortise and withdrawn. The slide 
is counterbalanced by a weight located inside the 
machine frame. As shown in the figure, a chip 
breaker is fitted on the side of the chain leaving the 
mortise. The hollow chisel is also mounted directly 
on its motor armature shaft, and both cutting tools 
are located in the same line. The chisel head may be 
used for boring by replacing the cutter by a drill. 
The table for carrying the work is mounted on a 
compound slide, the cross traverse being obtained 
by means of a nut and screw motion, and the longi- 
tudinal traverse by means of a rack and pinion. 
The usual vertical adjustment is also obtained with 
a nut and screw motion, the three wheels being all 
in convenient reach of the operator. The table is 
2 ft. 8 in. long, and has a longitudinal travel of 2 ft. 
It will accommodate timber up to 11 in. deep by 
6 in wide, and is suitable for chain mortising between 
tr-in. and 1 in. wide, and between } in. and 2} in. 
long at one cut. The hollow chisel can be employed 
for mortises from } in. to } in. square. Dust-proof 
ball or roller bearings are used throughout, and all 
wheels and racks have machine-cut teeth. A chain- 
cutter grinding attachment is included with the 
machine, the attachment having a ball-bearing 
spindle. 

We may conclude our description of the wood- 
working tools at the Exhibition by a reference to 
three new machines shown by Messrs. Thomas 
Robinson and Limited, Railway Works, 
Rochdale. The combined chain and chisel mortiser 
illustrated in Figs. 9 and 10, page 382, is generally 
similar to the earlier model described in ENGINEER- 
Ina, vol, cxxvi, page 632 (1928), but instead of being 
belt-driven, has motors mounted on the heads, and 
driving the tool spindles directly. Both the chain 
and hollow-chisel spindles are mounted in heavy 
ball bearings enclosed in dust-proof housings. The 
motors are of the squirrel-cage enclosed ventilated 
type, and are only suitable where a two- or three- 
phase supply is available. The motor for the chain 
drive is arranged so that when the headstock 
reaches the top position, the current is cut off auto- 
matically, but the control gear for the chisel head is 
operated by push buttons. The two headstocks 
are operated by adjustable hand levers, both the 
latter being on the right-hand side of the machine 
as shown. The headstocks are counterbalanced by 
coil springs mounted on roller bearings at the top 
of the machine. The depth of the mortise is deter- 
mined by adjustable stops. Hollow chisels up to 
1 in. square can be fitted for soft wood, and up to 
j in. square for hard wood, the maximum depth of 
mortise that can be cut being 6 in. A blower is 
mounted on the chisel-armature spindle for keeping 
the work free from chippings. Chains can be fitted 
on the second head for mortising up to 1} in. wide, 
the maximum depth of mortise in this case being 
6in. The front of the chain cutter is guarded by a 
telescopic shield, and the machine is fitted with a 
chip breaker and exhaust fan. Fine adjustment is 
provided for setting the chain and chisel in line. 

The table has a longitudinal traverse of 19 in., 


Son, 


a cross traverse of 5} in., and a vertical adjustment | 


of 10 in., the motions being similar to those on the 
belt-driven machine already referred to. It can 





ENGINEERING. 


[SEPT. 30, 1932. 





— 








shown in Fig. 9, or a compressed air clamp, as shown 
in Fig. 10. The latter is a new fitting which 
can also be supplied with other types of machine. 
It is practically instantaneous in action, and is 
purposely designed with a short stroke to reduce the 
air consumption to a minimum. When required 
for use in a horizontal position, as shown in the 
figure, the clamp is provided with a rachet adjust- 
ment for rapid approximate settings to various sizes 
of work, a screwed pillar adjustment taking the place 
of the rachet when the clamp is used in the vertical 
position. The clamp is controlled by an independent 
valve, and has a spring return motion. Another 
interesting new fitting shown by Messrs. Robinson, 
which can be applied to mortising or other machines, 
is a system of spotlighting. The sets usually com- 
prise a 24-candle power lamp with a shade designed 
to suit the particular application, and a trans- 
former to reduce the normal mains voltage to the 
12 volts utilised for the lamp. The latter, with its 
shade, may either be bolted direct to some part of 
the machine, or carried in a bracket with adjust- 
ments for universal settings. Owing to the small 
size of the unit, the light can be confined to a 
limited area, so that the surface and any marks on 
the timber, and also the cutting tools, are brightly 
illuminated. The lamps have strong filaments and 
consume only a small current, and they are per- 
fectly safe owing to the low voltage. 

The surfacing machine shown in Fig. 11, page 383, 
also exhibited by Messrs. Thomas Robinson and 
Son, Limited, represents a very recent development, 
overhead chain feed being adopted for the work, and 
it is claimed that as a result of this and other special 
features, the machine will do the work of several 
ordinary planers with less risk to the operator and 
at a considerably lower cost. In addition to ordinary 
planing, the machine is particularly suitable for 
taking the twist out of timber, and will handle 
several pieces at the same time. As will be clear 
from the figure, the main frame is formed by two 
heavy pedestals carrying a bed of deep section, and 
the pillars supporting the feed unit. The tables are 
each 5 ft. in length, giving the exceptional overall 
length of 10 ft. and have independent rise and fall 
adjustments. They are fitted with steel lips to give 
a minimum gap, and can be quickly drawn apart for 
access to the cutter bar. The cutter-block spindle 
is mounted on double-row ball bearings, and the 
block is of the maker’s two-knife circular safety 
type operating with a shear cut. The block tends to 


past, and may refer more particularly to the six- 
spindle machine described in ENGINEERING, vol. 
cxxvi, page 632 (1928), with which the new model 
has a number of features in common. The later 
machine, however, has built-in motors for all the 
cutter spindles, and a travelling bed feed in place 
of the usual bottom feed rolls. The feed gear 
consists of roller chains, fitted with steel fluted 
bars, and running on planed ways, the bed being 
adjustable to suit the height of the table in front 
of the bottom cutterblock, and there is also a level- 
ling adjustment. The travelling bed offers consi- 
derable advantages for working bevelled, badly 
sawn, or short stock, and also very small mouldings, 
which the rollers may tend to crush. Owing to the 
increased frictional surface of the bed, the same 
tractive power can be obtained with less pressure, 
and better support is given to slender stock. Where 
the machine is employed regularly on short stock, 
the makers recommend additional side pressure 
rollers, one being placed between the top feed rollers, 
a second directly after the feed rollers, and a third 
after the bottom cutterblock. The side rollers 
are only supplied to special order. 

As regards the general features of the machine, 
all the cutter spindles are mounted in heavy ball 
bearings, enclosed in dust-proof housings. The 
horizontal spindles have three bearings, obviating 
any overhang of the motor or cutterblock, the 
front bearing being removable. The cutterblocks are 
of the removable square-lipped type, and all the 
horizontal blocks are interchangeable. The bottom 
cutter spindle is carried in a heavy hopper frame, 
and is raised and lowered by an eccentric providing a 
sensitive adjustment. The gap plates are renewable, 
and provision is made for adjusting the opening 
to suit the cutter in use. The table before the block 
is also arranged to rise and fall to vary the depth 
of cut, and the plate can be quickly removed for 
setting up. A double roller pressure with weighted 
lever is provided over the bottom cutterhead, and an 
alternative pressure device, adapted to carry wooden 
pads conforming to the shape of the work, is inter- 
changeable with the roller pressure. The vertical 
side spindles have rise and fall adjustment, with 
quick-locking devices, and are carried on wide 
horizontal slides. The latter carry circular housings 
in which the spindles, bearings, and motors are 
motnted. Detachable hoods are provided for both 
heads, arranged for connecting to an exhaust 
system, and forming a protection for the operator. 





draw the work down on to the table, so that less 
pressure from the feed unit is required, and there is 
no risk of the stock being thrown back should it | 
run thin. The light pressure also tends to accurate 
finish on thin boards. The motor for driving the 
block is mounted on an adjustable plate at the 
outfeed end of the machine, and the drive is by 
efficiently-guarded multiple Vee-belts. 

The feed unit is composed of a rigid cast-iron 
frame in which are housed two endless travelling 
chains. Attached to the chains at 4} in. centres 
are steel slats carrying spring-loaded fingers of 
hardened steel. The fingers are § in. square, and 
are reversible. They are staggered at | in. centres, 
so that, if required, several pieces of narrow stock 
can be fed through together. The whole unit is 
mounted on four vertical screws as shown, the screws 
being mounted on ball thrust bearings. The feed 
unit can be adjusted vertically either by hand or 
power, the maximum height of the fingers above 
the table being 21 in., giving easy access to the cutter 
block. The feed chains are driven by a separate 
motor mounted on the unit as shown. Three 
feed speeds, of 20 ft., 40 ft., and 55 ft. per minute, 
are provided by a gearbox, and a worm wheel with 
overload slip gear is incorporated in the drive to 
provide a safety device in case of jambing. Stock 
requiring a second cut can be returned on the top of 
the finger feed. The machine is made in two sizes, 
to accommodate maximum widths of timber of 
18 in. and 24 in., respectively, and can be supplied 
as a belt-driven or full-electrical unit if required. 
In the latter, the cutter spindle is coupled direct to 
the motor. 

The other new machine shown by Messrs. Thomas 
Robinson and Son is the five-cutter moulder shown 
in Fig. 12, page 383. We have described a number 
of moulding machines made by this firm in the 





be fitted with either an adjustable screw clamp, as 








The motors are of the squirrel-cage high-frequency 
type, and are usually arranged to run at 4,500 r.p.m. 
from a three-phase supply at a frequency of 75 cycles, 
but higher speeds can be arranged to suit special 
requirements. The control gear is of the contactor 
type, operated by push buttons located at the 
in-feed end of the machine in a convenient position 
for the operator, as shown in the figure. An 
additional push button to stop the feed is provided 
at the delivery end. Satisfactory cutter-spindle 
speeds cannot be obtained direct from a mains 
supply of 50 cycles or under, but with two- or three- 
phase supplies, a frequency changer can be intro- 
duced to permit the use of a high-speed motor. 
The machine cannot be operated on single-phase 


supplies, but a direct-current supply can be 
utilised by employing a motor generator. 
(To be 


continued. ) 





CHANGE oF AppREsS.—Messrs. Taylor Stoker Com- 

y, Limited, inform us that they moved, on Septem- 

Sor 26, from Bush House, Aldwych, to larger offices at 
Park House, Great Smith-street, London, 8.W. 





Re-Levetitine or Lonpon: Erratum.—We regret 
that in our column of Books Received on page 328 of 
our issue of the 16th inst., it was stated incorrectly that 
the price of the Ordnance Survey publication entitled 
Re-Levelling of London was 7s. The price is actually 
7s. 6d. with paper covers, and 8s, 6d. in rexine. 





Trrats or H.M.S. “ Darme.’—On page 300 ante, 
we gave some particulars of H.M.S. Daring, a torpedo- 
boat destroyer recently completed by Messrs. John I. 
Thornycroft and Company, Limited, Southampton. We 
now learn that the vessel finished a very complete series 
of trials in the Channel, between Southampton and 
Spithead, on Wednesday, September 21. The designed 
speed of the “‘ D ” class of the 1930 programme, to which 
Daring belongs, was 35-5 knots, same as that of 
the previous “ C ” class of Admiralty design. The speed 
of Daring exceeded this by a good margin, it being 38-2 j 
knots. ; 
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LABOUR NOTES. 


Ar Geneva, on Thursday last week, the Governing 
Body of the International Labour Organisation 
decided, by 16 votes to 7, to hand over to a preparatory 
technical committee, which is to meet at Geneva in 
January, the study of the technical problems arising 
out of the Italian Government’s proposal for a universal 
reduction of working hours to 40 per week. The 
Governing Body also passed, by 16 votes to four, a 
resolution of the French Government delegate urging 
Governments to ratify the Washington (1919) Conven- 
tion for a 48-hour week and various other conventions 
dealing with working hours. According to the League 
correspondent of The Times, the representatives of the 
British Government, and also those of the British 
employers, voted against both proposals and delivered 
vigorous speeches against the Italian 40-hour plan. 


Mr. F. A. Norman, the British Government delegate, 
said that in the spring of the present year the British 
Government had made it plain by speech and vote 
that it had no hope of satisfactory results being achieved 
by way of an early convention dealing with the reduction 
of hours of labour to the neighbourhood of 40; the 
fact that since then the problem of unemployment 
had become rather more urgent was no argument for 
the adoption of proposals which the British Government 
did not consider to provide a remedy. Great Britain 
had no desire to stereotype hours of labour at the 
present level, and realised fully the importance of giving 
earnest consideration to any proposals which provided 
reasonable hope of shorter working hours with the 
maintenance of a reasonable standard of living. He 
wished to lay stress on the question of the standard 
of living, as this obviously brought in the question 
of wages, which could not be omitted from any discus- 
sion on hours of work. The British Government 
was impressed by the danger of accepting improvised 
proposals which purported to remedy unemployment 
by a reduction of working hours. Such proposals 
might be superficially alluring in the present state of 
unemployment, but they merely led to the preparation 
of a convention which, in practice, would not be ratified 
and would therefore be useless for alleviating the 
unemployment evil, and indeed for any other purpose. 
The Italian proposal was not the path to industrial 
salvation. 


Mr. Forbes Watson, the British employers’ delegate, 
expressed the view that a large measure of the unem- 
ployment in Great Britain was caused by the difference 
between the high standards of conditions, wages, and 
social services which Great Britain maintained against 
competitors. For 10 years he had tried to get some- 
thing done to enable Great Britain to maintain the 
position she held, notably by urging the adoption of 
universal unemployment assurance, but so far the 
International Labour Organisation, in his opinion, 
had not began to get even the elements of agreement 
for the international regulation of hours of work in a 
manner which would secure its observance by all 
countries. This had been proved to be the case with 
the Washington 48-hours Convention, for it had been 
definitely established that what Great Britain looked 
upon as a 48-hour week, France regarded as a 54-hour 
week. He did not believe that the Italian posal 
would help the unemployed at all, and said that the 
time spent in examining it would be better spent in 
examining more promising solutions. 


In the course of a contribution to the September 
issue of the organ of the Transport and General Workers’ 
Union, Mr. Ernest Bevin alludes to ** the vexed question 
of hours of labour.” There is, he says, @ move on 
foot for an international conference to discuss the 
whole problem afresh. The Washington Convention, 
which was devised twelve years ago, does not meet 
the situation to-day; the development of technology 
and science has been so great that a new consideration 
is imperative. One of the difficulties of the Washi 
Convention for a 48-hour week was that it tried to 
provide for every form of occupation under one head. 
The new hours’ convention must, he believes, be devised 
more scientifically, must be clearer in its la e, 
more capable of enforcement, and must provide for 
action to be taken at once if its obligations are avoided 
after it has been ratified. It will be necessary, however, 
for the Unions, through their voluntary agreements, 
to seek discussion on this problem themselves. A 
40-hour or a 36-hour week will not, in his opinion, 
solve the problem of unemployment, but it will, he 
thinks, tend to minimise it. It will take up some of the 
lag that is caused by the development of inery, 
and it can be achieved easily in isolated sections. 


Another matter that will have to be considered in 
connection with the new hours’ convention is, Mr. 


very strict limitation, of overtime. In some trades 
overtime has now become unbalanced and, in the 
minds of some people, it is more important than the 
actual wages of the day. According to Mr. Bevin, 
the only way in which to secure a proper standard 
of life is to have a properly regulated day and proper 
wages for it. ‘“ Employers,” he adds, “ have a happy 
knack, where considerable overtime is worked, of not 
calculating the standard on the day or week, but caleu- 
lating it on the total income, irrespective of how it is 
obtained.”’ 





Another matter associated with the problem is, 
Mr. Bevin points out, seasonal production. ‘Many 
trades,” he says, ‘‘ which once provided settled occupa- 
tion all the year round, have so speeded up production 
that to-day, a from the hours question per day 
or per week, the workpeople are only working about 
eight months per year at the most, and in other trades 
the opportunity for employment has been reduced 
down to as low as six months. The question of - 
ised leisure will have to be considered. In fact, 
production is carried on at such a speed that the 
organisation of the necessary labour forces, with strict 
regulation of hours, and with properly regulated 
holidays with pay, has become a_ vital necessity. 
These are some of the tasks which are before us. Even 
if trade improves there will have to be an enormous 
increase of business before the workers on short-time 
become fully occupied, and there will be a tremendous 
lag before there is amy marked decrease of the 
unemployed.” 





By 39 votes to 21, the delegate conference of London 
omnibusmen, who are members of the Transport and 
General Workers’ Union, the revised terms 
offered by the London General Omnibus Company. 
These terms differed only slightly from those given in 
a recent issue of ENGINEERING. The existing arrange- 
ments in respect of Sunday duty are to continue, 
because it was found that the proposed alteration 
involved a number of transfers from one shift to another 
—to which the men objected. 





Amongst the resolutions to be discussed at the 
national conference of the League of Industry, which 
takes place this week-end at i , is one 
expressing the view that the practice of levying duties 
for revenue purposes on raw material is detrimental 
to the interests of the country, as it increases the cost 
of production and thus hinders manufacturers in 
competing with their foreign competitors in the neutral 
markets of the world, especially against those countries 
where all raw materials are allowed to be imported 
duty free. Another states that, having regard to the 
unemployment in the industry, the workers in machined 
timber view the continued importation of machined 
doors, windows, gates, &c., with some misgiving, and 
express the hope that the League will find means of 
drawing the attention of manufacturers to this un- 
satisfactory state of affairs, with a view to action being 
taken to remedy the situation. 





Mr. M. R. Rees, the West Wales Divisional Agent of 
the Iron and Steel Trades Confederation, has an 
interesting note in the latest issue of the organisation’s 
Journal on the subject of “ Doubler’s Cut.” The 
accident occurs, he says, when the workman is engaged 
in doubling “fours.” A “ piece” of * fours,” it is 
explained, comprises four sheets, which, after being 
passed through the rolls, and thereby stretched to a 
required length, appear like a solid plate. The piece 
is passed from the rollerman to the doubler, but 
before he doubles it, the sheets are opened so that 
when it is ready to be doubled, it is really one of four 
loose sheets, held together at one end only by what 
is called the “curl end”—the doubled end of the 
previous heat part-worked is called “‘ doubles.” In the 
operation of doubling “fours,” the doubler catches 
hold of the open or free end of the piece of fours with 
tongs. While doing so, he draws the piece towards 
him, and simultaneously swings it to the right or left 
with a sharp circular movement, which brings the two 
ends of the piece together, thereby i e 
actual operation of doubling. In the course of the 
operation, the doubler sometimes occasionally un- 
consciously gripe only the three upper sheets, leaving 
the fourth or bottom sheet detached and, therefore, 
uncontrolled. In the sharp circular movement, the 
detached fourth sheet is drawn up against the doubler’s 
foot, and as often as not, the result is injury. The 
hot, sharp-edged sheet cuts its way easily through the 
leather portion of the doubler’s clog, and deep into the 
flesh somewhere near the ankle joint, sometimes 
completely severing the tendons. 





A good deal of thought has been devoted, Mr. Rees 





Bevin goes on to say, the complete prohibition, or 





says, to the possibility of discovering a practical means 


of effective protection against this type of accident, 
and several types of shields or guards have been 
devised and supplied by managements. One type 
especially is of a very simple, practical and effective 
character, and has been used by some doublers at a 
number of works. The number of “ doubler’s cuts” 
that continue to occur makes it evident, Mr. Rees 
thinks, that the guard or shield which affords almost 
perfect protection against such accidents is not gene- 
rally and constantly used. It is most urgent, he 
declares, that tinplate mill branches of the organisation 
should, where necessary, take steps to ensure that a 
guard or shield be provided by the management, and, 
urther, to see, where and when it is provided, that it 
is constantly used by the workmen it is designed to 
protect. 


The writer of the editorial notes in the September 
issue of the organ of the International Association of 
Machinists expresses the opinion that President Hoover 
overlooked an opportunity to add another effective 
contribution to his efforts to pull the nation out of the 
mire of industrial stagnation, when he failed to respond 
to the importunities of President William Green, of 
the American Federation of Labour, who urged him 
to call a conference of employers and representatives of 
organised labour to consider the question of a shorter 
working day and working week. For it is an absolute 
certainty, he declares, that unless the working week is 
shortened, we shall, even in good times, have an army 
of unemployed of several millions. 


The dispute in the weaving section of the cotton 
industry came to an end on Tuesday, when the main 
body of each of the parties to it formally signed 
an agreement embodying mutually adjusted terms 
of settlement. The understanding was that work 
would be resumed on the following day. There is 
to be a wage reduction of 15} per cent. on the list, 
or nearly 8} per cent. on earnings, or ls. 84d. in the 
pound. On the question of reinstatement, the em- 
ployers’ central body undertake to recommend local 
associations strongly to persuade all their members 
“to offer employment as speedily as possible to all 
operatives who have been displaced.” Immediate 
arrangements are to be taken up jointly in the districts, 
If any difficulty exists at the end of two months, 
the situation is to be reviewed jointly by the central 
organisations, and any difference then existing is to 
come under the joint rules. 


Mills on the more-looms system are to resume work 
at the old rates, and there is to be no extension of the 
system until the two sides have, under the joint rules, 
dealt with ‘“‘the matters in dispute on the questions 
of prices and conditions for the more-looms-to-a-weaver 
system.’ This consideration is to be completed within 
two months. Other points of the agreement were 
indicated in these notes a week ago. Representatives 
of employers and employees in the spinning section 
resumed negotiations on their wages question on 
Thursday this week. 


The Building Industries Conference, which was 
held recently in London, has set up an Unemployment 
Committee to direct the attention of the Government, 
local authorities, and the public to the serious effects on 
the trade of the economy campaign. Ina memorandum 
which it has just issued, it is submitted that ‘the 
Government would be well advised to give most careful 
attention, on the one hand, to the evils of exaggerated 
retrenchment and, on the other hand, to the possi- 
bilities of advancing towards rehabilitation of the 
whole industrial and economic structure by means of 
discriminating encouragement of constructional enter- 
prises.” 





The State of New York Department of Labour has 
adopted a new form for the assistance of self-insurers 
in assembling information relating to the frequency and 
severity of accidents. Its employment will provide 
data to determine accident frequency and geverity 
rates, and enable self-insured employers to locate and 
remove causes of accidental injuries to employees in 
their several plant units. ‘‘ For instance,” the Depart- 
ment’s Bulletin states, “an employer may have in 
a plant several operations of distinctly different 
characters. Through the use of the new form, the 
accident experience for each unit of operation may be 
independently worked out to a percentage rate for 
frequency and severity, so that when an increase of 
rate is observed, the employer, through his supervisor 
of safety, may ascertain the cause and concentrate on, 
and correct or remove the condition found responsible 
for the increase. The employer can obtain satisfactory 
results only by having monthly or quarterly reports 
reach him from the several plant units.” The new 
form is modelled on a similar form used by the National 
Safety Council. 
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TABLE OF PARTICULARS. 


Final capacity of station 24,000,000 gals. per diem. 























Capacity of each unit 3,000,000 gals. per diem. 
Total head, including friction 340 ft. 


Water horse-power . 215 per set. 
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Engines.—Horizontal type 














; Number of cylinders Four. 
" J Cylinder bore 14} in. eae ee ee ——— 
j ; ; Stroke 24 in. 
| ; Pumps.—Vertical three-throw type 
; Diameter of rams 15} in. 
* Stroke 2 ft. 6 in. Xx. 
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N @ THE SINGAPORE MUNICIPALITY. 
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Fie. 6. Wa 


The pumps are driven 
by the engines through 
reduction gearing, the 
engine speed being 250 
r.p.m.and the pump speed 
36-5 r.p.m, The gears 
were manufactured by 
Messrs. David Brown & 
Sons (Huddersfield), Ltd., 
and are housed in oil- 
retaining steel gear-cases. 
Flexible couplings, of the 
Wellman-Bibby type, are 
fitted between the pinion 
shafts and engines, but 
there are no clutches, the 
engines being easily cap- 
able of starting against 








Fia. 5. 


We understand that the decision reached has so far 
amply justified itself by results, the engine guarantees 
being actually improved upon. 

The plant is illustrated in Figs. 1 to 6, Plate XV, 
and the present page, and an inspection of Figs. 1 
to 3 gives a good idea of the general layout. As shown 
in Fig. 1, the double-ridged roof allows of the simultan- 
eous use of two cranes, each of about half the total span, 
together with a central crane over the pumps, giving 
a very convenient arrangement. A feature of local 
interest is the height of the side walls of the building, 
which was fixed so as to be tiger-proof and yet so as 
to allow, as far as possible, the access of fresh air. 
It has already been mentioned that the pumps, 
illustrated in Figs. 5 and 6, are of the vertical three- 
throw type, giving a cycle which delivers water, and 
absorbs power, at a sensibly steady rate. There is 
thus no perceptible shock in the delivery mains nor 
in the gearing, and in fact it is stated that it is not 
easy to tell when facing away from the plant which 
set is running, so smooth is their operation. 

The pump rams are 15} in. in diameter, and the 
stroke is 2 ft. 6 in. Multiple valves are fitted, made 
entirely of phosphor bronze, and arranged in groups 
for easy inspection and removal. They are of the Vee- 
ring type, in which the water-load is taken metal 
to metal, but the joints are sealed by overlapping 
tough chrome-leather rings. Thus even should the 
metallic surfaces eventually become abraded, slipless 
running will continue. The stream-line form of the 
waterways through the valves, whereby even the small 
velocity energy generated is largely recovered, is 
shown in Fig. 6. Over each set of delivery valves is 
a large air-vessel, the three being interconnected so as 
to form virtually one large air-vessel for each set, so 
that pressure-variations, in any case small due to the 
three-throw action, are rendered entirely negligible. 
The rams and rameases are of standard type, each 
ramcase being stayed to the crankshaft bearings on 
either side of it by heavy ties. The ties are sufficiently 
inelastic to prevent the communication to the founde- 


tions of an appreciable degree of variable stress. This | 
| the three-throw action of the pumps at the Johore 


feature is common to all recent plants made by the 
manufacturers, and is a precaution against foundation 
trouble after a set has been in use for a number of 
years, 


Hatuorn-Davey THREE-THROW PuMpP. 





the torque of the pumps 
when the starting by- 
passes on the latter are 
open. The lubrication of 
the rotating mechanism is entirely automatic, all 
surplus oil being collected and re-used. Reference is 
made later to a lubricating oil filter for this purpose. 
It should be mentioned that the lubricating gear was 
removed from the plant before the photograph 
reproduced in Fig. 5 was taken. 

The oil engines, shown in Figs. 3 and 4, have four 
cylinders, and are of the Crossley-Premier horizontal 
type, generally similar to the three-cylinder model 
described in ENGINEERING, vol. cxxv, page 204 (1928). 
The cylinder diameter is 14} in., and the stroke 
24 in., and the engines have a nominal horse-power of 
330. The consulting engineers specified that the rating 
should be 25 per cent. in excess of the maximum power 
required by the pumps. In view of the level fuel 
consumption characteristic of these oil engines, this 
margin is no disadvantage, and is particularly necessary 
where continuous running under tropical conditions 
has to be undertaken. Although the chief features of 
these engines, such as the formation of the cylinder 
liner and breach end in one casting, have already been 
described in our columns, a brief reference may not be 
out of place to the characteristics which render them 
particularly suitable for pumping duty. As they 
operate on the four-stroke cycle, the four cylinders give 
a very even turning moment, and this, in combination 
with the rigidity secured by forming the four water- 
jackets as a single casting, ensures very smooth running 
and quiet operation of the gearing. With reference to 
speed control, attention may be drawn to one point 
often overlooked when designing plant for reciprocating 
pump drive through reduction gearing. The pump 
designer is not generally concerned about speed fluctua- 
tions during the pump cycle, provided these are of | 
reasonable extent. In the case of single-acting pumps, 
the torque varies greatly during each cycle, and the 
designer would prefer the engine to draw on its fly- 
wheel energy during peak loads rather than that 
efficiency should be sacrificed in an attempt to burn 
enough fuel to maintain steady speed. Coarse govern- 
ing is, therefore, actually an advantage under the 
conditions considered, though, as pointed out above, 


station ensures a steady torque and close governing 
can be applied, if desired. It is particularly important 
in stations where native labour is employed that 





TER PASSAGES THROUGH Pump VALVES. 


routine maintenance should present a minimum of difti- 
culty, and in the Crossley-Premier engines the valves 
are arranged for good accessibility and are provided with 
duplicate springs, each alone being able to close the 
valve; a broken spring can be replaced without 
| stopping. Special attention has been given to lubri- 
cation, a horizontal engine offering particular advan- 
| tages in this respect. An interesting feature in the 
| layout of these engines is the design of the silencer, 
| exhaust pipes and chimneys, shown in Figs. 1 and 2. 
|The arrangement is such that an induced draught is 
created in the chimneys by the exhaust, thus giving 
| effective ventilation, an item of paramount importance 
in a tropical engine-house. 

Turning now to the auxiliary plant, there is a plen- 
tiful supply of flowing water available at the station, 
and coolers of the immersed tubular type were therefore 
adopted, the exceptionally liberal cooling area being 
provided owing to the tropical temperature, reaching 
about 83 deg. F., of the water pumped. As a precau- 
tion against over-cooling, each cooler is provided with 
an adjustable by-pass. The compressed air for starting 
the engines is normally provided by two electrically 
driven Robertson air compressors, with a petrol-paraffin 
driven compressor for initial starting. The power for 
these, for the screen-house crane, oil purifiers, oil heaters, 
cooling-water circulating and drainage pumps, and 
also for lighting the station, is provided by two 
66-brake horse-power generating sets, driven by hori- 
zontal Crossley-Premier oil engines, the electrical 
machinery being by Messrs. Crompton Parkinson, 
Limited. The fuel-oil purifiers were made by Messrs. 
The British Separators, Limited, of York, while those 
for the lubricating oil are of Fox type. The drainage 
pump mentioned, which is capable of emptying the 
suction channel if required, is one of Messrs. Hathorn, 


Davey’s well-known vertical Helivane models. The 
—_ ——-— - 
No. 1 No. 2 No. 3 
Set. Set. | Set. 
mar : a oe 
Total head by gauges, con- | | | 
stant throughout test | 
(ft.) mi es . 285 zed 284 
Quantity, by displacement | | 
(gallons per minute) | 2,160 | 2,161 2,192 
Mean W.H.P. during test, | | 
by displacement .. ..| 186-6 | 186-3 188-8 
Mean fuel-oil consumption | | 
per hour .. - --| 77-08 76°5 78-4 
Mean oil-consumption per 
W.H.P.-hour, by displace- | 
ment ee $e oa 0-413 0-411 0-415 
Calorific value of oil (A.P.C.) 
B.Th.U. per Ib., gross ..| 19,140 19,140 19,140 
Lubricating oil per engine | | 
hour (pints) °° ? 0-321 0-351 0-455 





gauges, instruments, &c., necessary for the efficient 
running of the station, include a bomb calorimeter. 
The duty of each set is 3,000,000 Imperial gallons 
per day, against a head of 340 ft., and a guarantee was 
given that at full pumping load, each set would use, 
per w.h.p.-hour, not more than 0-466 lb. of oil, of a 
calorific value of 18,500* B.Th.U. per lb. It was 
further guaranteed that the lubricating-oil consump- 
tion should not exceed 1-06 pints per engine hour. 
These guarantees were considerably improved upon, as 











* The figure given in the guarantee was intended to 
be net. 
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indicated by the test figures given in the table above, 
which were obtained during official tests of approxi- 
mately 74 hours’ duration. 

It will be seen from the table that, even without 
adjustment for calorific values, the guarantees were 
very materially improved upon. A correction which 
further increases this improvement is, however, 
required for a fair comparison. The consumptions 
were guaranteed on a fuel of a net calorific value of 
18,500 B.Th.U. per Ib., corresponding to a gross value 
of very nearly 19,600 B.Th.U. per lb.. The oil used 
on test had a gross calorific value of 19,140 B.Th.U. 
per lb., so that, to reduce to guarantee conditions, a 
factor of 0-976 is applicable to the consumptions given 
above. These, then, become respectively 0-403, 0-401 
and 0-405 lb. per displacement w.h.p.-hour. 

It might be of interest to mention that before the 
official trials were run, an unofficial 24-hour trial on 
No. 3 unit, under corresponding conditions, yielded 
a result of 0-394 Ib. of oil per displacement w.h.p.- 
hour, or 0-384 lb. adjusted to guarantee conditions. 

All the above figures are based on displacement water- 
horse-powers. Measurements were taken, though not 
at the official trials, of slip, the rate* of filling of an 
open tank of approximately 853,000 gallons being 
observed. The results obtained were, for No. 1 set, 
2-7 per cent. ; for No. 2 set, 1-88 per cent. ; and for 
No. 3 set, 1-64 per cent. In the case of No. 1 set, 
however, the water-level readings were taken with 
difficulty, owing to the wind, and it would, therefore, 
seem that an average of about 1-75 per cent. is the 
most likely figure for slip. If the above figures for 
oil-consumption per displacement w.h.p.-hour are 
adjusted by this amount to give consumptions in Ib. 
per useful w.h.p.-hour, they become 0-420, 0-418, 
and 0-422, and in the case of the preliminary tests, 
0-401, or, if the above figures are adjusted to guarantee 
conditions, the consumptions would be 0-410, 0-408, 
0-412 and 0-391, respectively. It will be generally 
admitted that these figures represent a very high per- 
formance, on which the makers of the plant are to be 
congratulated 

In conclusion, we would like to express our indebted- 
ness for permission to publish the description of the 
station to Messrs. Sir Alex. Binnie, Son and Deacon, 
and to Messrs. Peirce and Williams, Westminster, 
Agents for the Municipality of Singapore. 


ENGINEERING TRAINING 
EDUCATION. 


Uni ersily of London, I niveraily College 


AND 


A course of 
post-graduate training for special librarians has been 
arranged at University College, London. The course 
has been drawn up to furnish the sort of training that 
will turn out candidates equipped for the type of work 
required in the research departments of large industrial 
corporations, as well as Government works, university 
and State libraries and research associations. The 
course is restricted to students holding an engineering 
or science degree, and is concerned with imparting 
the special training required for the effective operation 
of information or research departments. In addition 
to library work proper, it covers English composition, 
foreign languages and special library service. We 
refer to the value of training of this kind in one of our 
notes this week, Full particulars may be obtained 
from the School of Librarianship at University College. 


PERSONAL. 


Mr. Harovp F. Stuprer, has relinquished the honorary 
secretaryship of the Institution of Highway Engineers, 
and will act as honorary secretary, pro tem., to the 


International Road Engineering and Transportation | 
Institution (British Organising Committee), Stapleford, 


Cambridge 

Mr. F. B. Ric#arps has been appointed Chairman of 
Messrs. Woodall-Duckham Vertical Retort and Oven 
Construction Company (1920), Limited. A committee 
of management has also been appointed, consisting of the 
Chairman, the managing director (Mr. G. J. Jackson), 
and the technical director (Dr. E. W. Smith). Mr. F. B. 
Richards has also been elected Chairman of Messrs. 
Woodhall-Duckham (1920), Limited. 

Mr. C. A. BrsHor is relinquishin, the position of general 
manager of Messrs. Davy Brothers, Limited, Sheffield, 
to take up that of the company's representative in 
London 

The Department of Overseas Trade, 35, Old Queen- 
street, states that Mr. L. A. Parse, O.B.E., H.M. Trade 


Commissioner in New Zealand, is now in this country, | 


and will be available at the Department's offices between 
October 17 and 20, for interviews with manufacturers, 
&c., interested in exporting to New Zealand. 


Tue Bosk Srupentsar mw AgerRonavutics.—The 
Busk Studentship in Aeronautics for 1932-33 has been 
awarded by the Trustees to Mr. Herbert Brian Squire, 
Balliol College, Oxford. 


* The Venturi-meter readings were somewhat higher 
than the displacement flow, and were, therefore, ignored. 
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TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars | 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all communications. 

Fuel-Handling Plant.—The supply, delivery and 
erection at a power station at Pretoria, of fuel-handling 

lant of a capacity of 25 tons of coke breeze or coal per 
— from a rail track hopper of 40 tons capacity to 
a horizontal conveyor distributing to three bunkers. 
The South African Lron and Steel Industrial Corporation, 
Johannesburg, November 11. (Ref. No. A.X. 11513.) 

Electric Meters. The supply of alternating-current and 
direct-current house service meters, under an annual rate 
contract. The Indian Stores Department, New Delhi. 
October 31. (Ref. No. A.X. 11517.) 


CONTRACTS. 


Messxs. Ricuarp Dunston, Limrrep, Thorne, near 
Doncaster, have received an order for three large grain- 
carrying lighters. Messrs. Dunston have previously 
constructed four similar vessels for the same owners. 

Messrs. Tae Brose Etecrrica ENGINEERING 
Company, Liurrep, Falcon Works, Loughborough, 
have received an order from the Douglas (1.0.M.) Cor- 
poration Electricity Works, for one 1,500-kw. Brush- 
Ljungstrém turbo-generator set, complete with condenser 
and other equipment. 





Messrs. Joun I. THoRNYoROFT AND COMPANY, 
Lorep, Thornycroft House, Smith-square, Westminster, 
S.W. 1., have received an order for an 850-ton yacht for 
a British owner residing abroad. The vessel will be fitted 
with Diesel engines 

Messrs. Henry Scarr, Lowrrep, Haven Shipyard, 
Hessle, have received an order for a large grain-carrying 
lighter for Hull owners. 
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| A New Boox on EnoiIneerine Practice.—It might 
| be thought that in the mass of literature on engineering 
generally all possible methods of treatment had been 
exhausted, but the attractive work entitled Engineering 
| Practice, of which the first number was published on 
Wednesday, September 28, has distinct points of novelty 
} and utility. The work is not merely of the “ popular” 
| type, though at first sight the great number of detailed 
illustrations might suggest this. On the contrary, it 
appears that really practical information is provided, an 
example lying in an article on the installation and 
| maintenance of petrol engines, which is very well done. 
| Engineering Practice is stated to be designed for works 
}and charge engineers, motor mechanics, draughtsmen, 
|}and the various divisions of the skilled engineering 
| workman, as well as for students, and a wide range of 
| subjects is outlined for future discussion. The work is 
| well worth the shilling per number charged for it, and is 
likely to be of great use as a reference book. It is 
| published by Messrs. George Newnes, Limited, 8-11, 
| Southampton-street, London, W.C.2, and is to be 





' completed in 48 weekly parts. 





NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 
The Coal Trade——While shipments of steam coal 
continued at a low level owing to the general depression 
in trade, the anthracite collieries in the west were busy 
in an effort to meet the requirements of France and 
Canada, shipments to the Dominion being expedited 
by reason of the desire of shippers to get boats into the 
River St. Lawrence before the commencement of the 
ice season. The shortage of domestic supplies in France 
was responsible for the demand from that quarter, and 
in view of the limited supplies of anthracite available, 
dry coals from the Cardiff district were being taken as 
a substitute. At the same time, collieries producing 
steam coals were unable to secure sufficient orders to 
keep the pits working regularly, with the result that the 
make of sized ucts, which were in demand for 
mechanically - furnaces and boilers, was consider- 
ably reduced, while the production of smalls, representing 
about a third of the output of the coalfield, was also very 
much curtailed. Reports that France would be import- 
ing an extra 100,000 tons of domestic supplies per month 
were received with reserve in South Wales, as it was 
believed that, although extra quantities of anthracite 
and dry coals might be taken, quantities would be 
deducted from @ supplies imported for industrial 
ses. In the meantime, it was officially announced 
that the French Government has no intention of insisting 
on 50 per cent. of the coal imports being carried in French 
vessels, a declaration which has brought relief to ship- 
owners engaged in the French pitwoed and Welsh coal 
trades. Confirmation of the reports that Spain has 
ordered the exclusive use of Spanish coal on the railways 
is also awaited. Meanwhile, there are prospects of 
Welsh coal being supplied to the Newfoundland railways 
in exchange for orders for Newfoundland props, a large 
quantity of which was imported and used in the pits in 
1925 and 1926, but the import was subsequently stopped 
in consequence of the Newfoundland Government placing 
an embargo on the export of wood which was required 
for paper making, &c. Admiralty and Monmouthshire 
large coals contizue in abundant supply. with the pits 
only working about three days a week. Sized classes, 
however, remain scarce and in demand, with dry nuts 
and cobbles difficult to purchase at 27s. 6d., which is 
several shillings above the minimum prices. Smalls, 
too, are irregularly placed because of temporary shortages 
caused by intermittent working at the pits consequent 
on the lack of demand for large. Cases are not unknown 
of collieries having orders for smalls which they could not 
fulfill, and at the same time being stopped because of 
their inability to dis of large coal which was standing 
in wagons and could not be cleared and the wagons 
returned empty to the pits. 


NOTES FROM THE NORTH-WEST. 


MancnestTer, Wednesday. 

General Survey.—The settlement of the cotton strike, 
which in four weeks has, it is estimated, cost industrial 
Lancashire not less than 10,000,000/. in lost orders and 
wages, is welcomed in iron and steel and engineering 
circles, where there has been a falling-off of business 
resultant upon the general lack of confidence engendered 
by the stoppage. It is felt that the strike has, to some 
extent, at least, prevented the heavy industries of the 
North-Western area from participating in the improve- 
ment noted in other iron and steel districts, and it is 
expected that more active conditions will prevail, and 
that users will be more ready to buy forward when the 
mills have restarted fully and normal conditions return 
to the cotton trade. One of the most disquieting features 
of the last few weeks, which it is hoped has as its cause 
the labour trouble, is a definite contraction of deliveries 
into consumption, compared with the earlier part of the 
year. Inquiries for steel for most of the leading heavy 
using sections continues on the hand-to-mouth basis, 
commitments covering only orders on the books. With 
the closing down of the London, Midland Scottish Railway 
steelworks at Crewe, on Friday, September 30, following 
the arrangements reached by the Barrow Hematite Steel 
Company, Limited, and Messrs. United Steel Corpora- 
tion, Limited, for the acquisition of the goodwill of the 
works, 500 men will be thrown out of employment. 
The furnaces, which were erected at a cost of 100,000/., 
are to be dismantled. It is hoped that work will be 
found for some of the men at Barrow, and all dismissed 
operatives will receive from the London, Midland and 
Scottish Railway a bonus based upon length of service. 


Textile Machinery Trade.—In an efiort to stop the 
export of second-hand textile machinery at low rates, 
Mr. Henry Meynell, of Messrs. Henry Meynell and 
Company, Limited, of Accrington, has sent a communica- 
tion to all Lancashire Members of Parliament asking for 
their co-operation in a scheme to protect the industry 
from the effects of this practice. He suggests that the 
supply of cheap plant to foreign manufacturers in this 
way should be discontinued, and that all surplus plant 
coming into the market should be scrapped. The 
directors of Messrs. Tweedales and Smalley, Limited, 
textile machinists, of Castleton, near Rochdale—one of 
the firms outside the recent merger of interests in this 
section—are stated to be considering a proposal that they 
should join the amalgamation. 


Work in Hand.—Messrs. Francis Morton and Company, 
Limited, structural engineers, of Liverpool, have secured 
an order from the Works Committee of the Mersey Docks 
and Harbour Board for the construction of 29 steel 

ntoons for landing stages. The Manchester Electricity 

ommittee has awarded a contract for boilers for the 
Stuart Street power station to Messrs. Thompson, 
Limited, of Wolverhampton. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—The good undertone continues 
in the Scottish steel trade, but there is still little evidence 
of any revival in buying, and the Admiralty orders 
placed locally do not mean any appreciable tonnage of 
steel. The effect on other industries will no doubt be 
beneficial, however, and some impetus may be felt in 
different directions. A dulness is still very general at 
the various works, and broken time prevails as consumers’ 
specifications are for a very limited tonnage. The makers 
of black steel sheets are well employed at the moment, 
particularly with orders for the lighter gauges for the 
overseas markets, and the outlook for the immediate 
future is very satisfactory. Business in the heavier 
sorts is extremely quiet, as there is a very poor demand, 
and the same is the case with galvanised varieties. The 
higher price now prevailing for Continental semis has 
hardened local quotations. The following are 
current market prices: Boiler plates, 91. per ton; ship 
plates, 8/. 158. per ton; sections, 8. 7s. 6d. per ton ; 
black steel sheets, } in., 71. 15s. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 11l. per ton, all de- 
livered at Glasgow stations. 

Malleable Iron Trade—In the West of Scotland, 
malleable-iron trade there is still a great scarcity of 
orders, and in few works is it possible to run plant for the 
full week. The re-rollers of steel bars are frequently 
in a similar plight, and at the moment have only a small 
amount of work on hand. To-day’s market quotations 
are as follows: “‘Crown”’ bars, 9/. 15s. per ton for home 
delivery, and 91. 5s. per ton for export; and re-rolled 
steel bars, 61. 10s. per ton for home pt ag and 61. J5s. 
per ton for export. 

Scottish Pig-Iron Trade.—There has been no © in 
the Scottish pig-iron trade position over the week, the 
demand continues to be of a most limited nature. The 
outlook both for hematite and foundry grading does not 
seem to be very promising at present and the recent reduc- 
tion in prices failed to stimulate the demand so far, 
but makers are not without hope of some improvement 
coming along soon. The following are the current 
roarket quotations: Hematite, 67s. 6d. per ton, de- 
livered at the steel works ; foundry-iron, No. 1, 708. per 
ton, and No. 3, 67s. 6d. per ton, both on trucks at makers’ 
yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, September 24, amounted to 420 tons. Of 
that total, 85 tons went overseas and 335 tons coast- 
wise. During the corresponding week of last year, the 
figures were 45 toms overseas and 35 tons coastwise, 
making a total shipment of 80 tons. 

Shipbuilding —The announcement last week of the 
placing of contracts on the Clyde by the Admiralty for 
four destroyers and two sloops, as well as for the propel- 
ling machinery for a flotilla leader, all part of the 1931 
programme, has certainly brightened the outlook in the 
district. When work on these contracts will begin, is 
not very definite at the moment, but it is hoped that an 
early start may be possible so that the benefit to the 
workers will not be long delayed. The Burntisland 
Shipbuilding Company, Limited, Burntisland, have just 
fixed up a contract to build a steamer of 1,150 tons 
deadweight for London owners. 

Wages in the Iron Trade.—Sir John M. MacLeod, Bart., 
C.A., Glasgow, has made the following intimation to 
Messrs. Thomas Petrie and John Brown, joint secretaries 
of the Scottish Manufactured Iron Trade Conciliation and 
Arbitration Board: “In terms of the remit, I have 
examined the employers’ books for July and August, 
1932, and [ certify that the average net selling price 
brought out is nine pounds nineteen shillings and 6-38 
pence sterling (92. 19s. 6-38d).”" This means that there 
will be no change in the wages of the workmen. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Conditions in the Cleve- 
and pig-iron trade are slowly but steadily improving. 
Requirements have expanded to an extent that absorbs 
the restricted output, and material reduction of stocks 
is looked for in the near future. Under their terms of 
contract with ironmasters, merchants are prohibited from 
selling to principal home users, and are thus unable to do 
much business beyond small sales to overseas firms 
which can be made only by accepting below makers’ 
fixed minimum; figures for home trade now stand :— 
No. 1 grade of iron, 61s.; No. 3 g.m.b., 588. 6d.; No. 4 
foundry, 57s. 6d.; and No. 4 forge, 57s. Producers 
still grant substantial price concessions to firms in 
Scotland, due to the keen competition of sellers of 
Indian and other iron for the Scottish trade. The bulk 
of the make of Cleveland pig is going into use at local and 
other home works, producers own foundries and steel- 
working consuming a large proportion of the output. 

Hematite-—East coast hematite pig is in very ample 
supply, but steady increase in demand is looked for and 
early reduction of the heavy stocks is expected. Local 
consumption promises to increase, and home users at a 
distance are in the market, while further small sales to 
Continental customers are not unlikely, notwithstanding 
obstacles to business with firms abroad. Makers’ prices 
are not definitely fixed, and terms of contract vary 
somewhat. Me ts still hold considerable quantities 
and are selling at rather below rates ly asked by 
producers, which are at the equivalent of ordi 
quantities at 60. 

Foreign Ore.—There is a continued absence of any new 
features of moment in the foreign ore trade. Merchants 


are not keen to sell at the low and unremunerative 
figures obtainable, and consumers being well placed as 
regards supplies are not obliged to buy. Nominally 
prices are based on rubio of 50 per cent. quality at 14s. 6d. 
c.i.f. Tees. 

Blast-furnace Coke.—Durham blast-furnace coke con- 
tinues abundant and difficult to sell, local users still 
have ample quantities of their own makes to draw upon, 
but values are, if anything, a shade firmer. Good 
medium qualities keep at 14s. 6d. delivered to works 
in this area. 


Manufactured Iron and Steel.—There is just a little 
more doing in one or two branches of semi-finished and 
finished iron and steel, but substantial expansion of 
buying is needed before much of the expensive idle 
plant can be re-started. Departments on 
production of shipbuilding material are very short of 
work, but there is a continued steady call for steel for 
shipbuilding, the resumption of trade in rails with Canada 
is welcome, and demand for galvanised sheets is improving. 
Quotations: Common iron bars, 91. 15s.; best bars, 
+ 5s.; double best bars, 10/. 15s.; treble best bars, 
1ll. 58.; packing (parallel), 8.; packing (tapered), 
10i. ; steel billets (soft), 51. 7s. 6d. ; steel billets (medium), 
61. 128. 6d.; steel billets (hard), 71. 2s. 6d.; iron and 
steel rivets, 111. 58.; steel ship plates, 81. 15s.; steel 
angles, 81. 7s. 6d.; steel joists, 82. 15s.; heavy sections 
of steel rails, 8/. 10s.; for parcels of 500 tons and over 
and 9. for smaller lots; fish tes, 121. 108.; black 
sheets (No. 24 gauge), 8/.; and galvanised” corrugated 
sheets (No. 24 gauge), 1 

Scrap.—Several descriptions of scrap are now rather 
keenly sought after and prices, which for some time 
past have left no margin of profit for handling, are 
moving upward. Light cast iron is readily realising 
328. 6d., and heavy is 35s.; while 36s. has been paid for 
machinery metal. For heavy scrap 35s. is a minimum 
quotation. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Iron and Steel.—While improvement is slow and the 
general position has undergone little change, a better 
tone prevails in the majority of sections. Orders are 
nothing like as numerous as manufacturers would like, 
but inquiries are being broadcast more freely, and if 
suitable terms can be arranged, the flow of contracts is 
likely to be augmented in the near future. While it may 
be true that in the past, Sheffield has lacked enterprise 
in the matter of advertisement, to-day it is publicity- 
conscious, and is doing everything in its power to tell 
the world of the high quality of its goods. local 
staple trades are well represented at the British Trade 
Exhibition at Copenhagen. Among the Sheffield pro- 
ducts are stainless and heat-resisting materials, forgings 
and castings, tool and rolled steel, small tools, and golf 
clubs. Exhibitors are not without hope that consider- 
able benefit will accrue. The raw and semi-finished steel 
trades are more or less in a stationary condition. Benefit 
from the import duty on pig-iron, and bars and billets, 
has yet to be felt. Though imports from the Continent 
have slumped considerably, works stocks (rushed in 
before the duties came into operation) are still large, 
but an early buying movement is expected. Despite the 
depression, this month’s output of steel is likely to show 
an increase as compared with the corresponding month 
ayearago. The heavy engineering trades are more than 
holding their own. In their bid for overseas business, 
local makers have to encounter keen foreign competition, 
and only by pruning prices to the bone is work obtained. 
The dearth of railway rolling-stock orders is as acute as 
ever, though the home demand shows slight improvement. 
A local firm has secured a contract from South Africa for 
mining machinery which will keep them busy for some 
time to come. ‘lector concern is busily employed on 
the completion of a contract for Russia for high-speed 
steel. Further work from that source is expected in the 
near future. The call for electrical equipment is on the 
increase, while the tonnage of automobile steel and 
fittings transported from this area shows expansion. 
The tool trades are doing fairly well. The benefit 
resulting from the import duties is reflected in increased 
activity at works, and in the large number of inquiries 
received. The demand for stainless steel, rustless iron, 
and heat and acid-resisting materials is as brisk as ever. 
The light foundries devoted to the production of castings, 
forgings, and general household ironmongery are not so 
well placed as a month ago. 
South Yorkshire Coal Trade.—Erratic conditions prevail 
generally. Export business is rather quiet, but in some 
directions improvement promises to develop, particularly 
in best hards. The inland demand of oak fuel is fairly 
active, though this is due to a diminution of stocks. The 
settlement of the Lancashire cotton dispute mises to 
help revival in smalls. The advent of colder weather 
has helped to stimulate buying of housecoal, but taken 
on the whole, supplies are much in excess of the demand. 
Foundry and furnace coke are steady, while gas coke 
continues unchanged. Quotations : Best branch hand 
i , 278. to 288.; Derbyshire best house, 228. to 
$e. 6d.; Derbyshire best brights, 18s. to 208.; best 
screened nuts, 16s. to 17s. 6d.; Yorkshire hards, 17s. to 
18s.; Derbyshire hards, 178. to 188,; rough slacks, 
8s. 6d. to 98. 6d.; nutty slacks, 7s. to 8s. 6d.; smalls, 
4s. 6d. to 58. 6d. 














GENERATION oF Exgorricrry iv Great Brrrarv.— 
During the first eight months of 1932, the total amount 
of electricity generated by authorised undertakers was 
7,710 million units, compared with 7,183 million units 
during the corresponding period of 1931. This repre- 





sents an increase of 527 million units or 7:3 per cent. 





NOTICES OF MEETINGS. 


Instrrote or British FounpRrymMen.—Lancashire 
Branch : Saturday, October 1, 4 p.m., Openshaw Junior 
Technical School, Gorton-road, Manchester. Presiden- 
-tial Address by Mr. Ellis Flower. ‘ Technical Training 
of Foundrymen,” by Mr. 8. P. Howden. 

Socrety or Enetneers.—Monday, October 3, 6 p.m., 
Geological Society, Burlington House, Piccadilly, W.1. 
““Meat Canning Factory and Bridge Construction in 
Central Africa,” by Mr. J. R. Paris. 

Braprorp EncGrvegertne Socrety.—Monday, Octo- 
ber 3, 7.30 p.m., Technical College, Great Horton-road, 
Bradford. Inaugural Address, ““ Heavy Oil Engines,” 
by Mr. H. Akeroyd. 

Socrety or CHemicat Inpustry.—Chemical Engi- 
neering Group and London Section: Joint Meeting, 
Monday, October 3, 8 p.m., Chemical Society, Burlington 
House, Piccadilly, -l. Jubilee Memorial Lecture, 
“The Corrosion of Metals in Salt Solutions and Sea- 
Water,” by Dr. G. D. Bengough. 

Iron aNnD Sree. Lnstrrute (Middlesbrough Section) 
AND CLEVELAND INsTITUTION OF ENGINEERS.—Monday, 
October 3, 7.30 p.m., Cleveland Technical Institute, 
Middlesbroigh, ‘‘ Metallurgical Problems arising from 
Internal Combustion Engine Valves, by Mr. J. R. Hand- 
forth. ‘ Generation of Steam from Blast-Furnace Gas,’’ 
by Mr. A. F. Webber. Manchester Section anp Man- 
CHESTER METALLURGICAL Soorety.—Wednesday, Octo- 
ber 5, 7 p.m., Engineers’ Club, Albert-square, Manchester. 
“The Endurance Limit of a 0-33 cent. Carbon Steel 
at Elevated Temperatures,” by Mr. J. W. Cuthbertson. 
“ Metallurgical Problems Arising from Internal Combus- 
tion Engine Valves,”’ by Mr. J. R. Handforth. 

Institution or Heatine anp VENTILATING ENGI- 
NEERS.—Tuesday, October 4, 6.45 p.m., Home Office 
Industrial Museum, Horseferry-road, 8.W.1. ‘‘ The 
Measurement, in Relation to Human Comfort, of the 
Radiation Produeed by Various Heating Systems,’’ by 
Dr. H. M. Vernon. 

Strarrorpsume [ron anp Street Instirure, THE 
Breminesam METALLURGICAL SocreTyY AND THE LocaL 
Section or Tae Institute or Metats,—Joint Meeting, 
Tuesday, October 4, 7 p.m., Education Offices, St. James’ 
road, Dudley. Presidential Address, ‘‘ Ship’s Anchors,”’ 
by Mr. A. E. Osborn. 

SHEFFIELD METALLURGICAL AssOcIATION.—Tuesday, 
October 4, 7.30 p.m., 198 West-street, Sheffield. ‘ Sili- 
cates in Steel,” by Professor J. H. Andrew. 


InstITuTION oF AUTOMOBILE ENGIVEERS.—Tuesday, 
October 4, 8 p.m., Royal Society of Arts, John-street, 
W.C. 2. Presidential Address, ‘‘ Legislation and the 
Automobile Engineer,” by Major C. G. Nevatt. 

Society or Guiass TecHnoLocy.—London Section 
Wednesday, October 5, 7.30 p.m., Science Museum, South 
Kensington, 8.W.7. “‘ The Solid State,” by Professor 
C. H. Desch. ’ 


INSTITUTION OF MecHANICAL ENGINEERS.—Graduates’ 
Section, Yorkshire Branch: Wednesday, October 5, 
7.30 p.m., Mining Lecture Theatre, e University, 
St. George’s-square, Sheffield. ‘‘ Machine Shop Measure- 
ments,” by Mr. H. J. Davies. Glasgow and West of Scot- 
land Branch: Thursday, October 6, 7.30 p.m., Royal 
Technical College, Glasgow. ‘‘ Chain Grate Stokers : 
their Design, Construction and Manipulation,” by Mr. 
R. Knox. North Western Branch : Thursday, October 6, 
7.15 p.m., Engineers’ Club, Manchester. “‘ Mechanical 
Braking and its Influence on Winding Equipment,” by 
Mr. J. F. Perry and Mr. D. M. Smith. 


Royat AgRonAvuTICAL Socrety.—Thursday, Octo- 
ber 6, 6.30 p.m., Royal Society of Arts, John-street, 
W.C.2. “ Air Navigation,” by Captain N. Macmillan. 


BremMinGHAM METALLURGICAL Soorery.—Thursday, 
October 6, 7 p.m., The University, Edmund-street, Bir- 
mingham. Presidential Address, by Mr. A. A. Jude. 


Paystoat Socrery.—Friday, October 7, 5 p.m., 
Imperial College of Science and Technology, South Ken- 
sington, 8.W.7. ‘‘ The Manufacture of Optical Glass,’’ by 
Dr. J. W. French. 

InstrruTion oF CHemIcAL Enorverers.—Friday, 
October 7, 6 p.m., Chemical Society, Burlington House, 
Piccadilly, W.1. ‘‘ Fluid Friction and its. Relation to 
Heat Transfer,’’ by Dr. C. M. White. 

Junior Instrrution or Enornerers.—Friday, Octo- 
ber 7, 7.30 p.m., 39, Victoria-street, 8.W.1. ‘‘ Cornwall 
as a Cradle of Science and Engineering,” by Mr. 8. J. 
Crispin. 

Ramway Civs.—Friday, October 7, 7.30 p.m., 57, Fet- 
ter-lane, E.C.4, “‘ The Great North of Scotland Railway,”’ 
by Mr. H. A. Vallance. 


Tue Port or Apgn.—The administration of the Port 
of Aden, which affords safe accommodation for vessels 
Saas © Genes et ap S00 tS, & te te bends of a 
Board of Trustees. Vessels of greater draught can be 
handled by working the tides, the mean range of ordinary 
spri tides being 6-7 ft. During the year ending 
31, 1932, the hant st 8s, excluding 
Government vessels, which used the Port, totalled 
1,483, aggregating 5,813,623 tons. Including Govern- 
ment and Admiralty vessels, sailing ships and dhows, 
the total tonnage of all vessels visiting the port was 
6,054,336, com: with 6,031,278 in 1930-1931, and 
6,367,730 in 1929-1930. No new works of importance 
were actually put in hand during the year covered by 
the report, but —_ repairs to cranes, piers, harbour 
lights, buildings and roads were completed, and the 
Port works and equipment maintained in a state of 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of our readers to 
the fact that the above is our ‘SOLE ADDRESS, 
and no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 
TetecraPHic ‘“ ENGINEERING,” LESQUARE, 
ADDRESS LONDON. 
TELEPHONE NuMBER—TEMPLE BAR 3663 
2 lines). 





SUBSCRIPTIONS, HOME AND FOREIGN. 


* ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
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|emotional values. If we may be pardoned the 
|expression, this observation seems singularly inept. 
Familiarity with Nature and her workings is not 
incompatible with a high appreciation of non- 
material values, and it is surely an advantage that 
this appreciation should be backed by knowledge 
rather than by ignorance. As Lord Sydenham has 
pointed out, it is, as matters stand, quite usual for 
the man who knows all about 2 proposition to have 
to report to one who knows less, whilst the final 
decision is taken by some politician who knows 
nothing of the matter in hand. Huxley claimed that 
the methods of science were universally applicable, 
and was accused, accordingly, of implying thereby 
that the laboratory should be the final and only 
court of appeal. What he meant was that hypo- 
theses should not be judged by the eloquence of 
their advocates, but by comparing them with obser- 
vation and experience, and those that failed to pass 
this test satisfactorily should be either abandoned 
or accepted only with reservations. 

It is highly important thet our future voters 
should be familiarised with these methods, and it 
was the teaching of science which formed the staple 
of Mr. W. M. Heller's presidential address to the 
educational section of the British Association. 
Mr. Heller is a very strong believer in the value 
of laboratory work, even in the schools, and, we 
are inclined think, perhaps overrates its im- 
| portance. Is really a matter for congratulation 
that whilst forty years ago school balances did not 
| exceed a few hundreds, to-day they exceed six 
figures? Mr. Heller claims, indeed, that practical 
tests, properly conducted, are as reliable and more 








searching than written examinations. There is very 
much evidence which tends to a directly opposite 
conclusion. The mother of a large family will often 
remark that in manipulative skill her dullards are 


7) as good or better than the most intelligent of her 


brood. The same feature came out in the Bir- 
mingham tests of vocational skill, where the children 
of the less intellectual ancestry proved little, if 
any, less dexterous than those of superior intelli- 
gence. Again, it may be doubted whether Professor 
Dirac in laboratory work would have shown any 
great superiority over what Huxley calls the 
hodmen of science. We doubt, moreover, if Oliver 
Heaviside ever conducted an experiment, yet he 
will rank among the great Victorians. Lord Ray- 
leigh, again, asserted that the only laboratory work 
he could do better than his mechanic, Gordon, was 
photography. Indeed, examples could be quoted 
of men who attained the fellowship of the Royal 
Society solely on the basis of their humdrum labora- 
tory measurements, though possessed of little 
insight into mechanical or physical principles. 

It is quite true that many teachers share Mr. 
Heller’s views, and, as a consequence, we have had 
the deplorable regulation by which private students 
are prevented from competing for the Whitworth 
scholarships. Actually a youth who can, by private 
study, reach a certain standard of knowledge is 
inherently a better man than one who has “ got 
there ’’ by being carefully coached. In fact, so far 
from penalising him, it would be quite reasonable 
to mark the papers of a private student somewhat 
higher than those of the product of the schools. 
Sir Oliver Lodge states that he took the first part 
of the B.Sc. examination by private study. If 
rumour speaks true, he was fortunate in the date 
of his attempt, since later on a certain examiner in 
chemistry was believed to make a point of plucking 
every candidate who had not acquired his knowledge 
in the orthodox way. The youth who has a real 
gift for scientific studies will learn more from a 
demonstration by his teacher than others of average 
ability will from a long course in the laboratory. 
Possibly it is with the “ average ” that Mr. Heller 
is mainly concerned, and it may be recalled that 
at the last South African meeting of the British 
Association a strong plea was made for special 
schools for the exceptional child or youth. The 
latter, in fact, had far better spend his time in 
widening the foundation of his scientific studies 
than in hour after hour of uninspiring work in the 
laboratory. Let him do merely enough to appre- 
ciate with what difficulty precision is attained. 

Examinations for the young should be tests of 
intelligence rather than of acquirements. We called 
attention some years ago to the extraordinary 
proportion of Whitworth scholarships which were 
secured by candidates from the dockyards. Nobody 
will contend that the population of these towns is 
markedly above the average in intelligence, but what 
is true is that the teaching in the dockyard schools 
kept the examinations in view; examinations are 
tests of teaching as much as of candidates. A 
similar difficulty in distinguishing between intelli- 
gence and acquirements has been found even in 
the case of University graduates. In America one 
leading industrialist has, accordingly, adopted the 
practice, when engaging a new man, of giving him 
a job in some branch of engineering other than that 
in which he has specialised in obtaining his degree. 
In this way indications are secured of what the man 
is in himself. 

Mr. Heller objects to text-books, Perhaps he 
has never met in his school days with the type of 











boy who used to read Ganot’s Physics for recreation. 
Huxley also denounced text-books, though he wrote 
at least one, and suggested that lectures should be 
sufficient. If all lecturers were of Huxley's calibre 
this advice might be sound. Lucidity, such as that 
which distinguishes Sir J. J. Thomson, Sir Ambrose 
Fleming and Sir Oliver Lodge is, however, a very 
rare gift, and a good text-book is certain to be 
clearer than is the average lecturer. Of course, 
there are any number of text-books for the existence 
of which it is hard to find any adequate reason, 
The author has nothing new to say, nor has he the 
ability to say it in any specially striking or suggestive 
fashion. 

Mr. Heller complains that there is now little public 
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interest in science. Well, it has been said that 
whilst a man will die for an idea, he will not for a 
fact. Similarly, facts per se are uninteresting, but 
the public seems as interested as ever in ideas. 
Whilst relativity and the quantum have not excited 
the same acute controversies as the Darwinian 
hypothesis, the philosophical ideas which have been 
their outcome have found a very wide public. 
The Mysterious Universe, for example, has taken 
rank as a “best seller.” Chemistry, which is 
Mr. Heller's special subject, is, no doubt, of less 
general interest, and it is noteworthy that there 
have of late years been very few lectures on chemical 
subjects at the Royal Institution. The remarkable 
condensation products such as the synthetic resins, 
as also the hydrogenated oils, are of immense 
importance, but as yet no one seems to have dealt 
with these in a manner capable of capturing the 
attention of the public in general. 

One of the defects of our present educational 
system to which Mr. Heller failed to draw attention 
is the multitude of scholarships. It would be 
socially highly advantageous if the number were 
halved and the individual value doubled. There is 
not sufficient exceptional ability available to justify 
the number offered. Only recently a professor at 
one of the principal provincial universities confessed 
that when asked to recommend a man for a research 
bursary or scholarship, he had not one who was 
really worth while. In view, however, of the 
undoubted fact that if he refused the right of nomi- 
nation the award would be made elsewhere to some 
equally indifferent aspirant, he did name the best of 
his students, and got, as he anticipated, much 
industrious plodding but nothing else. It is true 
that Professor Perry declared that genius was very 
common, but he undoubtedly had very many geese 
amongst his swans. One Cambridge professor— 
concerned, it is true, with a not very popular study— 
has stated that amongst the many clever men who 
during a long course of years had taken honours in 
his subject, only three could be regarded as excep- 
tional ; the remainder could acquire but could not 
originate. 


HOME TRADE IN MOTOR VEHICLES. 

Tue philosophy with which the country has 
accepted the crushing burden of taxation imposed 
by the present Government can only be explained 
on the assumption that, as a nation, we place the 
public weal above our private woe. It is unfortu- 
nate, perhaps, that there is not more evidence 
of the extension of this admirable altruism to 
industrial relationships. In the outcry against 
the findings of the conference on road and rail 
transport, for example, some of the road interests 
appear to be overlooking all other interests but 
their own. The chief objections to the finding 
of the conference come from the users of heavy 
vehicles, although the private-car interests are 
also up in arms. The former protest strongly 
against the proposed new scales of taxation, while 
the latter are agitating against the retention of the 
petrol tax, although there is no suggestion in the 
report that the total contribution made by the 
owners of private cars should be increased. Up to 
the present, the heavy vehicle interests have failed 
to make it clear whether they propose that the 
difference between the present and proposed yields 
on these vehicles should be met by additional 
taxation on lighter vehicles, or by the tax and rate- 
payers. It may be assumed that they would be 
satisfied to retain the status quo, which, however, 
is generally admitted to be unfair on all other 
contributors to the cost of the roads, but apparently 
private car owners would go further, and by reducing 
or abolishing the petrol tax, would increase the 
burdens on others. The attitude of these two 
groups of users appears particularly unreasonable 
in view of the fact that the automobile industry 
in this country is in an exceedingly fortunate posi- 
tion, as compared with the majority of other indus- 
tries, and as exports can almost be neglected in 
comparison with total sales, it follows that the 
road transport industry, as a whole, must also be 
relatively prosperous. 

The actual output of motor vehicles in 1931 is 


| 
of Motor Manufacturers and Traders. 





given in the valuable booklet on The Motor Industry 
of Great Britain (1932), published by the Society | 





From this it 
appears that the total output last year was 226,307 
vehicles, as compared with a record output in 1929 
of 238,805 vehicles. The output of private cars 
and taxis reached a maximum of 182,347 in 1929, 
and fell to 169,669 in 1930, and 158,997 in 1931, 
but on the other hand, the output of commercial 
vehicles, including omnibuses, increased over the 
same period, the figures for 1929, 1930 and 1931 
being respectively 56,458, 66,859, and 67,310. 
The full significance of these figures can best be 
appreciated by comparing them with the output in 
other countries. From “ Facts and Figures of the 
Automobile Industry,” published by the National 
Automobile Chamber of Commerce in the United 
States, it appears that the output in that country 
fell by 374 per cent. in 1930, as compared with 
1929, and by 29-6 per cent. in 1931, as compared 
with 1930. In the same two years, Canadian 
output fell by a proportionate amount, while of 
European countries, France, Germany, and Italy 
all showed greater reductions in output than 
England, the reduction in France being about 
22 per cent. ; in Germany about 17 per cent. ; and 
in Italy about 20 per cent. The only countries 
producing more than 5,000 cars in 1931 which 
can show a better figure than Great Britain are 
Czechoslovakia and Russia, a slight increase occur- 
ing in the former country, while Russia shows a 
marked increase. The total output of these two 
countries is, however, insignificant. 

Two of the more satisfactory features of the 
home trade are the fall in imports and the main- 
tenance of exports at a relatively high percentage 
when compared with other countries. As regards 
the former, imports reached a peak figure of 47,667 
vehicles, valued at 8,158,685/., in 1925, and averaged 
30,708 vehicles, valued at 4,280,754I. in the succeed- 
ing four years. In 1930, there was a fall to 11,278 
vehicles, valued at 1,827,390/., and in 1931 to 3,608 
vehicles, valued at 683,277/. Although partly 
explained by the McKenna duties, the credit for this 
remarkable diminution is mainly due to our manu- 
facturers in virtue of their enterprise in getting 
prices down to a really competitive level. The 
steadily-increased value for money, by which 
private users in particular have benefited in the 
past few years, can fittingly be referred to as a 
romance of industry, and affords a lesson which 
some of our other trades might well take to heart. 
Although the export figures are not so satisfactory, 
they reflect no discredit on our manufacturers 
when world conditions are taken into account. The 
peak figure was reached in 1927, with an export of 
35,692 vehicles, valued at 8,450,475l., the 42,021 
vehicles exported in 1929 representing a lower value. 
In the following three years, exports averaged 34,771 
vehicles, valued at 7,250,5611., while in 1931, the 
figure was 24,312 vehicles, valued at 4,457,853i. 
Comparing these figures with those of our chief 
competitors, the United States and Canada, United 
States exports fell in round figures from 540,000 
vehicles in 1929, to 130,000 vehicles in 1931, while 
Canadian exports fell from 270,000 vehicles in 
1929, to 90,000 vehicles in 1931. 

The practical monopoly of the home market at 
present enjoyed by British manufactures could not 
have been achieved if the reduction in cost had been 
accompanied by any diminution in quality. The 
older generation of motorists, who are apt to senti- 
mentalise over the wearing qualities of the earlier 
engines, overlook the fact that the average road 
speed has increased from about 18 miles to 35 miles 
per hour, and conveniently forget the ignition and 
carburettor troubles that then beset their path. 
In addition, it can hardly be supposed that the most 
fervid enthusiast for the old regime would compare 
modern with earlier transmission systems to the 
detriment of the former. Due to the elimination of 
defective designs by the intense competition of the 
post-war period, and the high standard of accuracy 
and quality of material demanded by continuous- 
production methods, it is justifiable to say that the 
quality of cars to-day actually s higher than 
it has ever done in the past. In spite of the fact 
that the control and maintenance of private cars 
tends to pass more and more into unskilled hands, 
complete breakdowns are of rare occurrence, and 
the majority of those which do take place can be 








put down to crass negligence on the part of the user. 
An analysis of all causes of breakdown for the past 
seven years is given in the booklet to which reference 
has already been made, and from this it appears that 
the major causes in 1931 were: ignition, 20-8 per 
cent. ; cylinders and pistons, 10-1 per cent. ; rear- 
axle shafts, 13-6 per cent., and accidents, 12-3 per 
cent. The high percentage of ignition failures is 
common to each year covered by the report, and 
has only fallen very slightly since 1925. The 
increasing use of battery ignition does not appear 
to have appreciably either increased or decreased 
the incidence of this type of failure, and it would 
therefore appear that, as compared with the magneto 
system, the greater reliability of the system as a 
whole is offset by the vulnerability of the battery. 
In view of the high percentage of failures from 
this cause, it appears that the efforts made by 
manufacturers to improve both systems cannot 
yet be relaxed. So far as battery ignition is 
concerned, failures would certainly be greatly 
reduced if a dashboard instrument could be devised 
to give a continuous visual indication of the condition 
of the battery. 

Breakdowns traceable to cylinders and pistons 
increased from 6-9 per cent. in 1925 to 10-9 in 
1929, afterwards falling to 10-4 in 1930 and 10-1 
in 1931. These percentages afford some ground 
for satisfaction in view of the increased engine 
speeds of the last few years, but it may be hazarded 
that they could be very appreciably reduced if some 
method could be found of inducing users to maintain 
a proper oil level. The ordinary gauge fitted on 
the dash seldom gives a clear indication of oil 
shortage until damage has been done, and it may 
be suggested that some form of audible signal would 
form a valuable addition to the system. Such a 
signal might be brought into operation when the 
oil level was approaching the danger point, a switch 
being incorporated in the circuit so that after 
warning had been given, the signal could be shut 
off until it was convenient to fill up. Apart from 
accidents, for which the makers can rarely be 
blamed, the figures quoted indicate that, among the 
remaining causes of breakdown, the failure of rear- 
axle shafts forms a relatively high percentage. At 
first sight, it would appear that the remedy in this 
case was simple, and consisted merely in increasing 
the size of the shaft. It may be suspected, however, 
that such failures are not infrequently due to 
excessive loading of the whole axle, and were the 
shaft strengthened up, breakage of a much more 
expensive component, such as the crown wheel, 
might occur. The shaft, in fact, undoubtedly 
acts, to some extent, as a safety link in the trans- 
mission, and it would be interesting to know what 
percentage of failures was due to overloading, and 
what percentage to fatigue of the metal or wear 
on the splines. 


NOTES. 
Tue Brirish Trape EXHIBITION aT COPENHAGEN. 
Tue British Trade Exhibition, which was opened 
by T.R.H. the Prince of Wales and the Crown Prince 
of Denmark at Copenhagen on Saturday, Septem- 
ber 24, and will remain open until October 9, seems 
already to have achieved the purpose for which it 
was organised by the Federation of British In- 
dustries and the British Importers’ Union in the 
Danish capital, with the assistance of the Anglo- 
Danish Association in London, as during the first 
few days it was visited by over 80,000 people, who 
showed great interest in the products which more 
than 500 British firms are exhibiting. It is housed 
in pleasant surroundings in the gardens of the 
Tivoli, the various stands being accommodated 
in a number of buildings. The exhibits cover not 
only the engineering and automobile industries, 
but coal and oil, foodstuffs, textiles, paper, leather 
goods and sports appliances. The range of the 
first of these is particularly large, and though we 
propose to deal with them in more detail in a sub- 
sequent issue, it may be mentioned that they 
comprise everything from machine tools to con- 
tractors’ equipment, and form an excellent illustra- 
tion of what British firms can do to supply the needs 
of the Danes in a great variety of fields. A further 
important point is that of the 500 firms exhibiting, 
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over 300 are represented either by their local agent 
or by selected salesmen from this country, a state 
of affairs which should go far to establish more 
friendly relationships between the industrial popula- 
tions of the twonations. In fact, as the Crown Prince 
said, the exhibition is a clear indication of the 
willingness of Denmark to buy more from Great 
Britain, a willingness which is illustrated by the 
fact that the exhibits in the Kunstindustrie 
museum were selected by Danish experts as repre- 
senting typical examples of the best British crafts- 
manship and design. On the other hand, it is the 
duty of our manufacturers to acquaint themselves 
with the conditions in the country with which they 
are desirous of doing an increased trade. This 
exhibition should provide them with an excellent 
opportunity of increasing their knowledge in this 
important direction. 


CoAsTWISE SHIPPING AND THE TRAFFIC PROBLEM. 


In commenting on the Report of the Conference 
on Rail and Road Transport in a recent issue of 
ENGINEERING, we remarked that it was time the 
Minister of Transport set about the task of con- 
structing a machine which would operate efficiently, 
from the large mass of raw material he now had at 
his disposal. Though in performing this duty his 
attention must be mainly directed to the varying 
and conflicting claims of the two great interests 
which are at present competing so fiercely, at the 
same time it is desirable that certain other matters 
should not be completely neglected. Among these 
is the position of those engaged in coastwise traffic, 
a form of transport which, though obviously limited 
in scope, sometimes has advantages which, in 
recent years, have been unaccountably overlooked. 
The efforts which are now being made by the Coast 
Trades Expansion Movement, Breams Buildings, 
Chancery-lane, London, E.C.4, to educate the 
public in the importance of the coastal trade are, 
therefore, opportune, and will, we hope, meet with 
the measure of success that they deserve. As is 
justly pointed out in a letter signed by a number of 
members of Parliament representing constituencies 
in the main ports of the country, almost every 
argument that can be adduced in favour of pro- 
tecting the railways from unfair competition can 
also be urged on behalf of the coasting trade. This 
trade is now carried on by some 2,375 vessels with 
an aggregate tonnage of 1,176,629, and employs 
directly more than 26,000 men, in addition to the 
thousands working at the various docks and har- 
bours. Moreover, many of these vessels are well 
equipped, are able to handle their own cargoes and 
run regularly between the various ports at which 


there is adequate storage accommodation for 
traders. They therefore offer a service which 
could often, with advantage, be more widely 


employed than it is at present. This in itself is 
worth emphasising, as the silting up of harbours 
and the neglect of the equipment formerly installed 
at many ports has given rise to the erroneous 
notion that our coastal trade is a thing of the past. 
Apart, therefore, from the obvious fact that nothing 
should be done to render the position of any of our 
trades worse, it may well be argued that in a country 
where none of the great manufacturing centres is 
at any great distance from the coast, the claims of 
&® form of transport which is cheap and efficient 
should be taken into account in considering how 
a most difficult problem can best be solved. 


SpeciaL LIBRARIES. 

In some branches of the larger and more fully 
organised industries the value, and indeed the 
necessity, of research and information departments 
is clearly recognised, and many firms have had 
such departments in operation over many years. 
In some cases, activities of this kind were put into 
operation before the inauguration of the various 
research associations which have been fathered 
by the Department of Scientific and Industrial 
Research, but the work of these associations has 
certainly greatly increased the amount of attention 
paid to the subject generally, and has probably 
resulted in the setting-up of many works research 
departments. Although matters are considerably 
more advanced than they were not many 


not only do not carry on any activities of this kind, 
but do not even realise their value. In the large 
field covered by these firms the work carried on by 
The Association of Special Libraries and Informa- 
tion Bureaux should be of great educational value. 
Although this Association, as is indicated by its 
name, is in a sense a library body, its work is none 
the less very closely associated with the aims and 
activities of works research departments. An 
essential feature of such a department is a special 
library both of books and technical periodicals, and 
the organisation and fostering of such libraries is the 
main interest of the Association. Various of the 
papers presented at the Ninth Annual Conference 
of the Association, which was held at Somerville 
College, Oxford, from September 23 to 25, illus- 
trated this clearly. A number of authors associated 
both with research associations and individual firms 
collaborated, for instance, in the preparation of a 
paper entitled ‘The Establishment and Operation 
of an Information Service,” which might usefully be 
in the hands of all firms having a research depart- 
ment, or contemplating setting one up. Although 
we agree with Dr. Stradling, the Director of the 
Building Research Station, who took the chair at 
the meeting at which this paper was read, that the 
first qualification for any one who is in charge of 
an information service is a technical knowledge of 
the subject being dealt with, the actual organisation 
of any such service involves a special technique 
which is outside the training of most technical men, 
and much is to be learned from the proceedings of 
the Association by any one in charge of such a 
department. It might have interested the manage- 
ment of some firms, which are not yet convinced of 
the value of an information department from the 
point of view of manufacturing efficiency, to hear 
in the discussion on this paper of the assistance 
which such a department might be in connection 
with commercial propaganda. Other papers, deal- 
ing with indexing, the abstracting of foreign litera- 
ture and cognate subjects, all bore directly on the 
work of research departments, and furnished addi- 
tional evidence of the direct value of the Association 
to industry. The Conference, which met under 
the presidency of Sir Charles Sherrington, was the 
largest in the history of the Association, but the work 
it is doing is deserving of considerably larger support 
from industry than it has yet received, and it may 
be hoped that the membership, particularly of 
manufacturing firms, may be considerably increased 
by the time of the meeting of the tenth congress next 
year. 


A DEVELOPMENT IN CrrcurtT-BREAKER DEsIGN. 


The variable operation of circuit-breakers under 
apparently similar conditions, which has caused so 
much anxiety to designers, manufacturers and users 
of high-tension switchgear of large rupturing capa- 
city, is now generally ascribed to the oil surrounding 
the contacts being moved violently and fortuitously 
by the gas bubble generated by the arc. The result 
is that it is uncertain whether there will be sufficient 
dielectric strength to prevent re-striking at the 
contacts when the current passes through zero. As 
recently pointed out by Mr. H. Trencham in Enat- 
NEERING, many attempts have been made to over- 
come this uncertainty, either by eliminating the oil 
or by controlling its flow so that its effectiveness 
and reliability as an arc-extinguishing medium are 
increased. An interesting step in this direction is 
provided by the oil-pressure rupture circuit-breaker 
which has been designed by Mr. G. E. Whitehead 
and is being manufactured by Messrs. Brookhirst 
Switchgear, Limited, Chester, under licence from 
Messrs. Whitehead Electrical Inventions, Limited, 
Cardiff. As in the cross-jet circuit breaker, of which 
some account has been given in our columns, the 
contacts are enclosed in an explosion pot which pre- 

vents the spread of the arc, but while in the cross-jet 
design the movement of the oil which extinguishes the 

are is generated by the pressure set up by vaporisa- 

tion of that portion which immediately surrounds the 

contacts, in the Whitehead breaker the correspond- 

ing movement is obtained by using a self-contained 

pump which places the whole mass of the oil in the 

lower part of the tank under a definite pressure and 

fills the chamber surrounding the contacts with a 





ago, there is still a very large number of firms which 





moving body of oil, which is also under pressure, 


when the switch opens. In other words, the pressure 
to which the oil is subjected is pre-determined and 
does not depend on the idiosyncrasies of the arc 
or of the gas bubble. The design of this breaker, 
which without undue enthusiasm may be said to 
mark an important advance, contains a number of 
interesting constructional features to which we 
propose to refer in detail in a subsequent issue. At 
the moment, therefore, it will be sufficient to say 
that the pump is housed in the tank and is operated 
by the same mechanism as the breaker itself, and that 
the main contacts form the explosion pot and are 
surrounded by an are-quenching cylinder the effect 
of which, in conjunction with the movement of the 
oil, is to control the shape and to restrict the expan- 
sion of the gas bubble. The rising oil also checks 
the downward expansion of the vapours and, being 
cool, condenses them as they rise, while a sparking 
ring, which is surrounded by a moving column of 
oil under pressure, prevents re-striking. This is also 
ensured by arranging for the pump to maintain the 
oil pressure for a short time after the contacts have 
opened, thus causing the arc chamber and the upper 
contacts to be scavenged with cool oil. The new 
breaker is equipped with the Whitehead system 
of internal isolation, the principle of which will be 
already familiar to our readers. This, it is claimed, 
both reduces the masses that have to be moved when 
inspection is necessary and the space that is occu- 
pied. The usual phase barriers and tank linings are 
dispensed with, and although the mechanical 
strength of the housing and the length and speed of 
the break and the head of oil are for the present 
being maintained in accordance with standard 
practice, it is felt that the employment of this new 
system of controlling the arc may enable these to 
be reduced. The breaker is now being made for 
pressures up to 11,000 volts for controlling currents 
of 900 amperes, but it is claimed that its simplicity 
renders it economically adaptable to low-tension 
units. 


IRON AND STEEL INSTITUTE AND 
INSTITUTE OF METALS JOINT 
AUTUMN MEETING. 


(Continued from page 352). 


CONTINUING our report of the joint autumn 
meeting of the Iron and Steel Institute and the 
Institute of Metals, held in London, from Septem- 
ber 12 to 15, we have now to deal with the papers 
read and discussed at the separate session of the 
Institute of Metals, which took place on the after- 
noon of Tuesday, September 13. 


INSTITUTE OF METALS. 


When the members of the Institute of Metals 
assembled at the Institution of Mechanical Engi- 
neers, Sir Henry Fowler occupied the Chair. His first 
duty was to call on the Secretary to read a list of 
the names of members nominated by the Council, to 
be balloted for, in 1933, in connection with the elec- 
tion of officers for the year 1933-34. Among these 
nominations were: President, Sir Henry Fowler ; 
Vice-Presidents, Dr. C. H. Desch and Professor R. 8. 
Hutton; Members of Council, Engineer Vice- 
Admiral Sir Robert Dixon and Messrs. Wesley 
Lambert, H. C. Lancaster, A. H. Mundey, A. J. G. 
Smout and F. Tomlinson. 


LIBERATION OF GASES FROM METALS. 


Sir Henry then called upon Mr. N. P. Allen to 
read his paper on ‘“‘ The Effect of Pressure on the 
Liberation of Gases from Metals (with Special 
Reference to Silver and Oxygen).” Mr. Allen 
stated that when silver containing oxygen solidified, 
comparatively pure silver separated first and the 
oxygen concentrated in the residual liquid until 
the ‘‘ internal pressure ”’ of the dissolved gas became 
greater than the hydrostatic pressure of the liquid 
metal, when the gas was evolved. If ingots could 
be cast under pressure in such a manner that the 
hydrostatic pressure in the liquid metal was always 
greater than the greatest internal gas pressure that 
could be developed, the formation of blow-holes 
could be prevented. Although the pressures 
theoretically necessary for silver were high, for 
many metals, where the gas concerned had an 





appreciable solubility in the solid state, pressures 
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of a few atmospheres only were required. When | 
pressure was employed to prevent gas liberation 
within a casting, however, efficient feeding must be | 
provided. 

Mr. W. P. Rees stated that the subject of gases | 
in metals was interesting from the theoretical aspect 
and important from the practical point of view. | 
The behaviour, in this connection, of silver during | 
solidification had received a great deal of attention. 
Mr. Allen had included in his paper a microphoto- | 
graph of silver-silver oxide eutectic and he would | 
like to know how this had been formed. He would | 
also like to know exactly what the author intended | 
to convey by the term “ internal pressure.” Did 
this keep the gas in solution in the metal or did it 
cause it to come out of solution ? | 

In his reply, Mr. Allen stated that the silver-silver 
oxide eutectic had been formed under pressure | 
at a temperature of 600 deg. C. A piece of steel 
had been drilled and the hole partially filled with | 
silver. 


This, in turn, had been drilled and the hole | 
filled with silver oxide. After covering this with a | 
button of silver the whole had been compressed by | 
means of a screw fitting into the hole in the piece | 
of steel and the mass heated at 600 deg. C. for| 
about an hour. After cutting through, the section | 
had been polished and photographed. He had | 
given the name “internal gas pressure” to the | 


v n 
value (i) , 
{ 


per unit mass of metal and & a constant characteristic 
ot the metal and varying with the temperature. 


where v was the volume of gas dissolved 


” n 
The value |; ) was a characteristic of the solution | 


containing v c.c. of gas per unit mass of metal. 
It was the only pressure of the solute gas and the 
minimum pressure of any gas mixture with which 
the solution could be in equilibrium. For want of a 
better he had called this the “ internal 
pressure " of the dissolved gas 


name, 


Mr. E. L. Rhead said that he had had some 
experience with the use of titanium in connection 
with the manufacture of sound aluminium castings, 
and with the use of volatile chlorides for the 
improvement of the casting properties of aluminium 
alloys. During the war, portions of castings forming 
component parts of Mills bombs were unsound, and 
this had been corrected by the introduction of 
titanium in small quantities. Volatile chlorides had 
also been employed to solve a problem which had 
arisen during the war. Certain difficulties had 
occurred in connection with the remelting of large 
quantities of brass cartridge cases, and he had 
evolved a method of treating the brass, during 
melting, with ammonium chloride vapour. The 


|effect of the volatile chloride had been beneficial. 


The ultimate stress values obtained by the use of 
carbon tetrachloride did not reach the figures 


|secured with the employment of titanium tetra- 


chloride, and he wondered whether the titanium 
itself had not some influence on the advantage 
gained. 

Dr. W. Rosenhain said that the application of 
the method on a large scale had been commented 
upon. There was, of course, only one truly econo- 
mical method of dealing with the problem of the 
removal of gases from aluminium alloys, and that 
was never to allow the gas to enter the alloys. 
This could only be achieved by keeping the metal 
in quiet fusion out of contact of the gases which 
it was desired to remove. In such circumstances 
de-gassing did occur. It was, of course, necessary 
to have an atmosphere free from such gases as 
hydrogen, various hydro-carbons, and water vapour. 
Very frequently, however, the surface film on the 
metal prevented the exit of the gas. Consequently, 
a study of fluxes would be useful. A tough pellicle 
on the surface of aluminium offered resistance to 
the passage of gas, and if there were present on 


|the surface of the melt a liquid flux, the passage 


REMOVAL OF GASES FROM ALUMINIUM ALLOYs. | 


The second paper taken on Tuesday afternoon was | 
by Messrs. J. D. Grogan and T. H. Schofield, and | 
dealt with “ The Removal of Gases from Aluminium 
Alloys by Mixtures of Nitrogen and Volatile | 
Chlorides.” It was read in abstract by Mr. Grogan, 
who said that the investigation described therein | 
constituted a continuation of the work carried out | 
by Dr. W. Rosenhain and the present authors, an | 
account of which had been given in a contribution | 
read before the Institute in 1930.* When presenting 
that paper, Dr. Rosenhain had stated that mixtures 
of nitrogen and chlorides had found to 
effective in removing dissolved gases from aluminium | 
alloys. The present paper contained an account 
of some experimental work performed in connection 
with that method. The results obtained had shown 
that dissolved gases were readily removed from 
molten aluminium by passing through the metal a 
mixture of ordinary “cylinder” nitrogen, 
the chlorides of titanium and carbon. It was not 
necessary to purify the nitrogen. This procedure 
yielded metal of high density and good mechanical 
properties. The quantity of chloride required was 
quite small ; for example, 0-25 c.c. per lb. of metal, 
had proved satisfactory even for small melts. The 
method employing raw nitrogen and carbon tetra 
chloride was definitely the cheapest and easiest 
to handle and caused far leas fumes than the simple 
chloride process. | 

Dr. A. G. C. Gwyer, who opened the discussion, 
said that he had not had any experience with the 
particular mixture used, but it seemed cheaper, 
and the amount of fume was certainly reduced. 
The question of quantity, however, was of import- 
ance and he would like to know how far the method 
had been taken and on what scale. His experience 
had been that with large quantities of metal, the 
results were not as satisfactory as when small quanti- 
ties were used. The next speaker, Mr. H. W. G. 
Hignett, considered the process to be much more 
suitable for use in the foundry than some of the 
methods previously described. He had used it on 
large melts with satisfactory results. With alumin- 
ium-silicon alloys, however, he had found it easy 
to de-gas, provided the alloys were not modified. 
Modification appeared to introduce difficulties. 


been be 


and 


* See ENGINEERING, vol. cxxx, page 340 (1930) 


| through the metal in great “ gulps.” 


| form 


| altered. 


of the gas would be facilitated. When the system 
put forward by Mr. Grogan and his colleagues had 
been tried on a large scale, the methods employed 
had been very crude. The gas had been passed 
If, instead of 
this, the metal had been heated in an atmosphere 
reasonably free from hydrogen and water vapour, 
and the gas subsequently passed through in the 
of finely-divided and _ evenly-distributed 
bubbles, the gas required would have been less than 
the crude attempts had led one to suppose. He be- 
lieved that, ultimately, it might be necessary to 
adopt a vessel similar in principle to the Bessemer 
converter. In this manner a rational application 


|of the method would be secured. 


Professor D. Hanson stated that his experience 
with all gas treatments had been that if the metal 
were examined microscopically after being “‘ de- 
gassed,”’ it was found still to contain pin-holes. 
In spite of what had been said, it was difficult to 
apply the process on a large scale. The volume of 


|gas required for a large mass of metal was con- 


siderable, and while * gulping * the gas through the 


melt was of little use, to subdivide the gas bubbles | 


also difficult. When treating a 4-lb. melt, 
almost any method would be effective, but when 
a 400-lb. melt was involved the difficulties were 
great. He agreed that the better course was to 


keep the gas out of the metal, especially as metal- 


was 


|lurgists were now sufficiently familiar with the 


manner in which gas entered aluminium. 
Mr. Grogan stated that he and Mr. Schofield 
would reply to the discussion in writing. 


BERYLLIUM AND BERYLLIUM ALLOYS. 


Sir Henry Fowler intimated that the next two 
papers on the agenda would be taken together for 
the purpose of discussion. The first of these was 
entitled “ Researches in Beryllium,” and was by 
Mr. H. A. Sloman, while the second dealt with ‘Some 
Attempts at Making Beryllium-Magnesium Alloys,” 
Mr. R. J. M. Payne and Dr. J. L. Haughton being 
the joint authors. Mr. H. A. Sloman, in presenting 
his paper, stated that researches on the preparation 
of pure beryllium, carried out at the National 
Physical Laboratory, had shown that, with the 
progressive elimination of metallic impurities, the 
brittle nature of the early metal had not been greatly 
The brittleness had subsequently been 





found to be due to a beryllium/beryllium-oxide 
eutectic surrounding the metal grains and most of the 
work had been directed towards the elimination of 
this oxide. Of all the methods attempted, sublima- 
tion in vacuo had been the most effective. Even 
by this method it had not been possible to obtain 
sufficient metal for the determination of its mecha- 
nical properties in the pure form. Comparatively 
thin films of the metal, of more than 99-9 per cent. 
purity, had, however, been produced. From their 
properties it was suggested that pure beryllium was 
likely to be similar in mechanical properties to, for 
instance, iron—namely, ductile, strong, and of 
medium hardness (Brinell hardness about 55-60). 
During the course of the work a successful method 
|of plating beryllium on other metals, from fused 
| electrolytes, at temperatures of 600 deg. C. and 
|upwards, had been found. Certain evidence that 
beryllium underwent a transformation at room 
temperatures had been obtained. Whether this 
change was associated with the residual impurities 
or with an allotropic transformation had not yet 
been determined. 

The contribution by Mr. R. J. M. Payne and 
Dr. J. L. Haughton was presented by the former, 
who said that, owing to the low densities of magne- 
sium and beryllium, and to the remarkable results 
obtained by the addition of the latter element to 
copper, various workers had tried to produce alloys 
of beryllium and magnesium, but, so far as the 
authors had been able to find, without success. 
The high melting point of beryllium and the low 
boiling point of magnesium precluded the melting 
together of the metals, at any rate under normal 
pressures, and no action appeared to take place 
between solid beryllium and molten magnesium. 
Various methods of making the alloys, either by 
melting or electrolysis, had proved abortive. It 
was just possible, however, that the problem might 
be solved by the simultaneous electro-deposition of 
magnesium and beryllium on to the same cathode. 

Dr. W. Rosenhain, the only speaker in the dis- 
cussion, stated that Mr. Sloman should be con- 
gratulated on what was a particularly difficult and 
heart-breaking piece of research work. Every 
method tried had seemed to fail owing to entirely 
unforeseen and unexpected circumstances. Methods 
which had been highly successful for other metals 
had broken down in some important detail, and 
others involved numerous difficulties. Altogether 
Mr. Sloman had deserved greater success than he 
had, in reality, obtained. The use of beryllium as 
a basis metal was impracticable at present; the 
cost was altogether prohibitive. If, however, the 
metal proceeded along the same road—as he 
believed it would—as aluminium and tungsten had 
taken, and could be obtained in large quantities at 
a reasonable price, it was fundamental to ascertain 
the properties of the metal in the pure state. 





ConstituTION OF LEeap-Trx ALLoys. 


Dr. D. Stockdale was then called upon to read his 
paper on “The Constitution of the Lead-Tin 
Alloys.” He stated that the micrographic method, 
two thermal methods, and a modified electrical- 
conductivity method had been employed in his 
determination of the solubility of tin in lead. This 
he had found to be 19-5 per cent., by weight, at 
the temperature of the eutectic (183-3 deg. C.). 
This value was considerably higher than any other 
previously obtained. Furthermore, at ordinary 
temperatures, lead probably could not hold more 
than 2 per cent. of tin in solid solution. An equili- 
| brium diagram of the lead-tin alloys had been built 
| up as the result of his investigation and this differed 
| very considerably from the older diagrams. 
| In opening the discussion, Mr. J. Cartland said 
|that the true position of the lead-tin eutectic 

was of some practical importance as the value of 
ordinary tinman’s solder depended on the propor- 
| tion of eutectic it contained. Dr. W. Rosenhain, 
|who spoke next, thought that the determination 
|of the eutectic point would be settled sooner or 
| later, if indeed such a point really existed. There 
| was some evidence that the liquidus was tangential 
|where it met the solidus. The next speaker, 
| Dr. M. L. V. Gayler, criticised some of the methods 
used and the results obtained by the author, to which 
Dr. Stockdale replied very briefly. 
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ANNEALING AND GrRAIN-GROWTH CHARACTERISTICS 
oF ALPHA Brass. 


The next paper taken bore the title, “ The 
Effect of Different Elements on the Annealing 
and Grain-Growth Characteristics of Alpha Brass.” 
It was by Dr. Maurice Cook and Mr. H. J. Miller, 
and was presented to the meeting by Dr. Cook. 
The authors stated that an examination had been 
made of the effects of additions of iron, phosphorus, 
manganese, and aluminium separately, and of 
aluminium with nickel, and aluminium with silicon, 
on the annealing characteristics of 70:30 brass, 
by determining diamond-pyramid hardness values 
and making grain-size measurements on cold- 
rolled alloys annealed at various temperatures. 
The tensile properties of a number of alloys, 
representative of the various series investigated, 
had also been studied. Some of the elements 
added had the effect of increasing the intrinsic 
hardness of brass and of raising the temperature 
of softening and recrystallisation, but all exerted 
a retarding influence on the annealing process 
subsequent to the initial softening, the extent of 
which varied with the nature and amount of the 
addition. This retarding influence, which markedly 
affected grain growth as well as the physical 
properties, was shown as a deflection on curves 
connecting hardness values and tensile properties, 
plotted as ordinates, with annealing temperatures, 
plotted as abscisse. The increase in intrinsic 
hardness of brass caused by some of the additions 
did not call for any special comment, for this was 
quite a common effect which was met with in 
many alloys. Moreover, the raising of the softening 
temperature’ was not an uncommon result. The 
outstanding point of interest was the deflection 
from the normal shape of the annealing curves, 
whether they related to hardness or to tensile 
strength, after initial softening and re-crystallisation 
had commenced. All the alloys behaved similarly 
up to the point at which softening set in. With 
increase in annealing temperature, however, the 
hardness fell only slightly, and, in some cases, 
retardation was so pronounced that over a con- 
siderable temperature range the annealing curves 
became almost parallel to the temperature axis. 
Subsequent to this delay or retardation the curves 
generally assumed a normal downward trend. 

Mr. L. J. Brice, who opened the discussion, 
asked the authors if they had made similar tests 
on straight 70:30 brass of varying hardness. 
In other words, had they done any work on pure 
hard-worked brass of varying initial hardness. 
The next speaker, Dr. C. H. Desch, thought that 
the problem was perhaps not quite as complicated 
as might at first be supposed. The added elements 
produced a distortion of the lattice. Anything 
which produced excessive distortion at the ordinary 
temperature would also hinder re-arrangement at 
a higher temperature. The mobility of the atoms 
within the lattice would be reduced, and therefore 
the softening at a given temperature would be 
less than that of the original alpha brass. 

Mr. H. J. Miller and Dr. M. Cook both gave 
brief replies. The latter stated that a 90 per cent. 
copper, 10 per cent. nickel alloy gave a recrystallisa- 
tion or softening curve which was quite normal. 
A 90 per cent. copper, 10 per cent. zine alloy gave 
a similar simple curve. When, however, an alloy 
containing 90 per cent. of copper, 5 per cent. of 
nickel, and 5 per cent. of zinc was tested, a softening 
curve showing the peculiarity or abnormality to 
which they had drawn attention, was obtained. 
The very fact that they had obtained this in a 
system made up of a combination of two single 
systems seemed to show that the peculiarity was 
not due to lattice distortion. 


LIQUATION OR INVERSE SEGREGATION IN SILVER- 
CorprEeR ALLOYs. 

The last paper dealt with on Tuesday afternoon 

bore the title, “ Liquation or Inverse Segregation 

in the Silver-Copper Alloys.” It was by Mr. J. H. 


Watson, who stated that it had been established 
that, during solidification, the first-formed primaries, 
whether of silver or copper, were free to move 
under the influence of gravity when the alloy was 
time at temperatures 
It had also | 


maintained for sufficient 
between the liquidus and the solidus. 





been established that the primaries which had 
segregated under the influence of gravity were 
repelled from their position by the application of 
severe local chilling to their vicinity. Liquation 
and inverse-segregation effects could be explained 
by the formation of primaries at the chilling surfaces 
of moulds, and between the temperatures corre- 
sponding with the liquidus and the solidus, followed 
by their immediate migration towards the hotter 
portions of the mass. Several speakers took part 
in the discussion. Professor T. Turner, Dr. S. W. 
Smith and Mr. E. A. Smith were inclined to accept 
the author’s explanation of the phenomenon of 
inverse segregation. The last speaker, Mr. R. 
Genders, however, thought that the new theory 
put forward was no more convincing than any 
of the others published. The explanation given 
called into play a new mysterious force and no 
suggestion was made as to what that force was. 
In the casting of an ingot there was so much tur- 
bulence that he could not conceive of an action 
occurring in an ingot on the lines of that described 
in the paper. After a brief reply from Mr. Watson, 
the President adjourned the meeting until 10 a.m. 
on the following day, Wednesday, September 14. 


Iron AND STEEL INSTITUTE. 


The meeting of the Iron and Steel Institute, on 
Wednesday morning, September 14, was held at 
the Institution of Civil Engineers. The President, 
Sir Charles Wright, occupied the Chair. 


STEAM GENERATION FROM BLast-FURNACE Gas. 


The first contribution considered was by Mr. A. F. 
Webber and bore the title, “Generation of Steam 
from Blast-Furnace Gas.’’ We propose to deal with 
this in abstract in a forthcoming issue of Enatr- 
NEERING. 

The discussion was opened by Mr. E. C. Evans, 
who said that he had successfully used an air-gas 
preheater of the type described in the paper to 
overcome the difficulty of getting a blast-furnace gas 
of a certain composition to burn under a boiler, 
though the same gas would burn without difficulty 
in a stove. As a result it had been found possible 
to obtain an operating efficiency of over 80 per 
cent. very soon after installation was completed. 
He would like to utter a word of warning about 
the works’ heat balance-sheet, given at the end 
of the paper. The figures in this were not of 
universal application, but would require modifica- 
tion in each particular case. For instance, the con- 
sumption of gas in blast-furnace stoves was given 
as 30 per cent. of the total made, though, in his 
experience, much lower figures could be obtained. 
The paper as a whole rightly emphasised the import- 
ance of increasing the boiler efficiency and thus 
releasing a valuable fuel for other purposes. 

Mr. A. Hutchison thought that the lesson of the 
paper was that boilers were deserving of much more 
attention than they had received in the past. There 
was no reason why boilers fitted with modern pre- 
heaters should be fitted with cleaners. It would be 
sufficient, therefore, to install cleaners only to deal 
with the gas used in the stoves, and thus not only 
increase the boiler efficiency but release gas for 
other purposes. 

Mr. A. F. Webber, in reply, said he had tried to 
steer clear of the problem of gas cleaning, but he 
might say that purely from the boiler point of view 








cleaners would not justify their cost, and whether 
they were used or not was, therefore, a matter of 
works policy. On the other hand, fine cleaning was 
essential for the stoves. He had also tried to keep 
clear of the gas engine versus steam turbine con- 
troversy. Arguments in favour of both systems 
could be advanced without any very definite con- 
clusions being reached. He thought, however, that 
the gas engine had lost its best chance of superseding 
the turbine just before the war, for since then the 
steam cycle had been greatly improved. 


Ligut-Wericut Gas CYLINDERS. 

A paper on “ Light-Weight High-Pressure Gas 
Cylinders’ was then read by Mr. F. 8. Marsh. 
We also propose to deal with this in a subsequent 
issue of ENGINEERING. 

Opening the discussion, Mr. E. F. Law said that, 
though during the war he had had 500 cylinders of 





the type described in the paper through his hands 
every week, he had never had a failure, in spite of 
the rough treatment to which they had been sub- 
jected. This result had been confirmed by later 
experience. The oxygen cylinders used on the 
Mount Everest expedition had obviously to be light 
and thin, and he believed that that was the first 
time that nickel-chromium-molybdenum steel had 
been used for the construction of such vessels. 
This material was selected as the result of tests to 
destruction conducted in a bomb-proof shelter at 
Woolwich, which showed that all the cylinders split 
neatly longitudinally. Ordinary cylinders, on the 
other hand, were broken up into 30 or 40 irregular 
pieces. 

Mr. E. 8. Andrews said that 100,000 light cylinders 
had been produced for special purposes during the 
war. Not one of these had fractured, in spite of the 
rough treatment to which they had been subjected 
or their journeys to and from France. It was 
remarkable that there was so little literature on 
the subject of gas cylinders as this was a branch of 
engineering in which this country was supreme. 
The results given by the author marked a real 
achievement, as would be gathered when it was 
mentioned that a working stress of 25 tons per square 
inch, or more than three times what had been con- 
sidered safe a few years ago, was used. Even under 
these conditions a bullet pierced the cylinder with 
a clean hole, a result which would have been quite 
impossible with the earlier cylinders. 

Professor H. Louis thought that these cylinders 
would play an important part in the attempts that 
were being made to use native gas instead of im- 
ported petrol for transport purposes. 

Mr. H. J. White pointed out that while the 
cylinders used in the first Mount Everest expedition 
had been tested at ordinary temperatures, more 
recent researches showed that the nickel-chromium- 
molybdenum steel used by the author showed little 
falling off in properties at temperatures as low as 
— 60 deg. C. The same was not, however, true of 
ordinary carbon steel. 

Dr. W. H. Hatfield said that the excellent dura- 
bility of the material used, which enabled abnormal 
practical conditions to be met, was due to the 
presence of molybdenum, since the employment of 
this material enabled special heat treatment to be 
used and permitted the rate of cooling to be reduced. 

In reply, Mr. Marsh stated that he had a vehicle 
fitted with cylinders for containing coke-oven gas 
ready for use, which he hoped to put on the road as 
soon as the necessary licence could be obtained. 
These cylinders were made of the same material 
as those described in the paper. 


Fatigue RESISTANCE OF UNMACHINED STEKL. 


The third paper dealt with was by Messrs. G. A. 
Hankins and M. L. Becker, and was entitled “ Fatigue 
Resistance of Unmachined Forged Steels.” This 
paper, which was presented by the first of the 
authors, is reprinted, in abridged form, on page 
402 of this issue. 

Dr. W. Rosenhain, in opening the discussion, 
remarked that the work described by the authors 
was of importance, since it seemed to indicate that 
sufficient attention had not been paid to surface 
effects, especially in parts exposed to stress. Where 
corrosion fatigue was present the advantages of 
alloyed steel were nullified, as had been shown by 
Gough, and ordinary steel was found to be equally 
good. It might be that the surface effects noted 
with unmachined forgings were analogous, and he 
also wondered whether the action of surface oxida- 
tion and decarburisation might not be very similar. 
It was of great importance to discover how this 
surface effect could be prevented. In the case of 
springs, carburising agents had been used, but it 
might be necessary to go further and to use bright 
annealing, as was already done with non-ferrous 
metals. The problem was not simply to prevent 
oxidation, as when steel was heated, scaling and 
decarburisation occurred, even in vacuo. The work 
that had been described was also important in con- 
rection with cylinders and tubes. 

Mr. E. H. Saniter hoped that the work would be 
continued and the reason for the great difference 
that had been noted explained. 





Dr. W. H. Hatfield thought that the authors would 
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be the first to agree that their results were not 
wholly unexpected and that they confirmed ideas 
that had been already surmised. It would, how- 
ever, be inaccurate to suppose that conditions 
occurring under rapid repetition of stress were 
indicative of what happened under steady stress 
and such inferences should only be drawn after very 
careful consideration ; otherwise progress would be 
negative and the effect on design would be harmful. 
He would like to know the forging temperatures 
and the subsequent conditions under which the test 
pieces were prepared. Nickel steel required careful 
handling. 

Dr. G. A. Hankins, in reply, remarked that the 
connection between corrosion fatigue and surface 
conditions was important. Probably there was 
prior corrosion at furnace temperatures and the 
effect of this was determined at air temperatures, 
when the tests were made on unmachined sur- 
faces. The forgings examined were ordered from 
two firms in accordance with the British Standard 
Specification. These firms knew the tests were to 
be carried out and the pieces were not subjected to 
subsequent heat treatment. 


Enpurance Lowir or Sree. at ELEVATED 
TEMPERATURES. 


“ The Endurance Limit of a 0-33 per cent. Carbon 
Steel at Elevated Temperatures ” was the title of 
the last paper dealt with. It was by Mr. J. W. 
Cuthbertson, who presented it to the meeting. He 
stated that a number of investigators had shown 
that certain of the physical properties of iron and 
steel exhibited points of inflexion as the temperature 
was raised. Quite well-defined points had been 
observed at temperatures up to 350 deg. C. The 
published work relating to low-temperature change 
points in iron and steel had prompted the author to 
investigate the fatigue properties of a medium- 
earbon (0-33 per cent.) steel in an endeavour to 
find if these also exbibited such variations. He had 
employed a modified form of Gough’s load-deflection 
test,* the principle involved in which was that of 
varying the load, and hence the bending stress, 
on a rotating Woéhler specimen. Instead of varying 
the load in increments, however, he had employed 
continuous loading, such that the rate of change of 
load was 1 lb. per minute, corresponding to a stress 
change of 0-34 ton per square inch per minute. 
The sensitivity of the strain recording mechanism 
had been increased so that deflections of the order 
of 0-00005 in. could be read with accuracy. An 
autographic arrangement had also been devised 
whereby the actual load-deflection curve was 
traced on a revolving drum. With this apparatus 
it was possible to carry out a complete fatigue 
test, at room temperatures, in under one and a half 
hours. The specimens for the tests at elevated 
temperatures were heated by means of a small 
cylindrical wire-wound electric furnace lined with 
refractory cement and made to slip over the specimen 
in the machine. 

As the result of the investigation, two points of 
interest had been found on the curve connecting 
“rapid ”’ fatigue limits, in tons per square inch, 
and temperatures. These were a minimum at 
123 deg. C. (14-65 tons per square inch, or perhaps 
less) and a maximum around 195 deg. C. (about 
17-8 tons per square inch). The minimum value 
recorded at 123 deg. C. might have an important 
bearing on the design of machines normally operating 
at about this temperature. A dangerous zone ap- 
peared to exist between 120 deg. and 125 deg. C., 
and should be avoided or taken into consideration 
in design. The maximum at 195 deg. C. was less 
important. The increase in fatigue strength here 
was not sufficiently great to warrant putting it to 
any practical use. It was wiser merely to regard this 
increase in strength as a fortunate outcome of the 
effect of heating. 

In opening the discussion, Dr. N. P. Inglis said 
that everyone who had worked with the load- 
deflection method of testing agreed that, though it 
was suitable for rough measurements, it was not 
highly accurate. In view of the author's pro- 
gramme he thought his attention should be called to 
this fact. 


* See Aeronautical Kesearch Committee Report, No. 743, 


Professor F. C. Thompson pointed out that the 
author had shown that it was possible to use rapid 
methods to determine endurance limits, and he could 
not help feeling that the system suggested was of 
considerable value. It had also been shown that 
the fatigue limit gradually increased with the 
temperature up to about 100 deg. C., then fell rapidly 
to a minimum at 123 deg. and again rose to a 
maximum at 195 deg. C. These elusive changes, 
which were confirmed by his own work, certainly 
affected the mechanical properties of the material. 

Mr. J. W. Cuthbertson, in reply, said he did not 
think the deflection test had already been carried 
out in exactly the way described in the paper. If 
the temperature were adjusted accurately round 
about 120 deg. C. the drop in the fatigue limit 
might be very much lower than he had found. If so 
this point would require special consideration. 


(T'o be continued.) 


THE LATE COLONEL SIR PERCY 
GIROUARD. 


ReorRet will be felt in wide circles at the death, 
which occurred on Monday last, of Col. Sir Percy 
Girouard. Sir Percy was one of the sons of our 
Dominions who had the good fortune to form a 
living link between many parts of our Empire. A 
Canadian by birth and early training, it was merely 
due to a temporary shortage of Royal Engineer 
officers here that he obtained a commission and was 
gazetted to the Corps in 1888. He was soon picked 
out for special work, and in 1890 was appointed 
traffic manager at the Royal Arsenal, Woolwich. 

Five years later he was seconded to the Egyptian 
Army, having been selected by Sir H. Kitchener to 
take charge of railway construction for the Soudan 
Campaign. The notable success of this undertaking 
was admittedly due to excellent organisation, 
seconded by rapid railway construction, the rate 
at which the line was pushed forward reaching a 
hitherto unheard of speed due to the energy which 
Sir Percy brought to bear on his side of the work. 
For his services in this connection Sir Percy received 
the D.S.O. and was gazetted Captain and Brevet 
Major. 

He was subsequently President of the Egyptian 
Railway Administration, but had not held this ap- 
pointment long before he was again called upon to 
undertake the Directorship of Military Railways, this 
time in South Africa, where during the campaign 
under Lord Roberts and Lord Kitchener he rendered 
most valuable services, which contributed greatly to 
the success of Lord Roberts’ march on Pretoria and 
to the other developments following upon this. At 
the conclusion of hostilities he remained to become 
Commissioner of Railways for the Transvaal and 
Orange River Colony, during which appointment he 
was responsible for their reorganisation from a 
military to a civil system. Subsequently, of course, 
these were absorbed into the one large system for 
the whole of the Union of South Africa. 

The South Africa campaign was the last of Sir 
Percy’s active military service, for after some time 
at home he was selected for the position of High 
Commissioner, and later Governor, of the Pro- 
tectorate of Northern Nigeria. Here he did excel- 
lent administrative work, on the lines successfully 
adopted by Lord Lugard whom he followed, and 
carrying on the process of development to the 
great increase of trade, prosperity and security. 
After little more than two years, in which his energy 
had resulted in the rapid extension of the Bari-Kano 
Railway, he was transferred in 1909 to East Africa, 
where again, as Governor, his work proved success- 
| ful and popular, so much so in fact that when for 
| private reasons he felt forced to resign in 1912, the 
| Colonial Office was appealed to in the matter. On 
|his return to this country, Sir Percy became a 
| director of Messrs. Armstrong Whitworth and Com- 
pany, Limited. At the beginning of the war he was 
|} early made a Director-General of Munitions Supply, 
| but he later relinquished this to devote himself to 
the work of the great Elswick firm. 

It is the proud boast of the Dominion of Canada 
that during the Great War her sons were in the 
| forefront in the great effort we made. Sir Percy 
|Girouard came upon the scenes earlier, but his 





distinguished services to the Empire are no less 
typical of the talent on which it is the privilege 
of the Mother Country to draw at time of need. As 
a man he was full of energy, always approachable, 
and popular with his staff, who felt that under him 
they would never be let down. 


THE LATE DR. F. H. HATCH. 


THe death occurred on Thursday, September 22, 
of Dr. Frederick Henry Hatch, O.B.E., well-known in 
mining and geological circles. Dr. Hatch who was 
68 at the time of his death, was born in London, and 
received his education at University College, where he 
won a gold medal and Tufnell scholarship. He followed 
| this up by study at Bonn University from 1883 to 

1886, in geology, chemistry and mining engineering, 

taking the degree of Ph.D. Subsequently he joined 
H.M. Geological Survey of England and Wales, on the 
staff of which he was employed until 1892, when he 
| went out to South Africa, as a mining engineer, acting 
| as consultant to the South Africa Trust and Finance 
| Company, and the Consolidated Gold Fields of South 
| Africa. In 1898-99, he was engaged in Canada and the 
| United States. 

His services were in wide request, and he reported on 
the possibilities of various fields, including the gold 
resources of India to the Indian Government; Abys- 
sinia (1901); the resources of Natal and Zululand to the 
Natal Government (1909); the Urals (1912); Canada 
(1914), &c. During the war he was a member of the 
Advisory Committee on Mineral Resources, and a 
member of the Home Iron Ore Supply Committee of the 
Ministry of Munitions. He was also Director of the 
Mineral Resources Development Branch of the Board 
of Trade from 1919-20, and from 1919 until 1925 was a 
member of the governing body of the Imperial Mineral 
| Resources Bureau. Dr. Hatch was on the Board of 
| Trade Committee on the Non-Ferrous Mining Industry 
| in 1920, while in 1918 he had represented the Board of 
| Trade and Ministry of Munitions on the Commission 

appointed to report on the iron-ore fields of the North- 

| West of France. He was also a member of the 1919 
| Commission which reported on the condition of the iron 
|and steel works in the areas in France and Belgium 
occupied by Germany. He has since 1920 acted on the 
| Advisory Committee of the Mines Department on 
Metalliferous Mining. 

Dr. Hatch was responsible for numerous publica- 
tions, two being in conjunction with co-authors, viz., 
The Gold Mines of the Rand (with J. A. Chalmers), 
and The Geology of South Africa (with G. 8. Corstor- 
phine). His reports on the Kolar Goldfield and on the 
resources of Natal were also published. In 1911, he 
delivered the James Forrest Lecture before the Insti- 
tution of Civil Engineers, his subject being “ The Past, 
Present and Future of the Gold Mining Industry of 
the Witwatersrand, Transvaal.” That institution he 
joined as an associate member in 1895, being trans- 
ferred to full membership in 1901. He was president 
of the Institution of Mining and Metallurgy in 1914, 
when the subject of his address was “ The Relation of 
Geology to Mining.” 








HEAVY-DUTY PLANO-MILLING 
MACHINE. 


Tue modern workshop manager no longer believes 
that the loss of time attendant upon re-setting a piece 
of work requiring machining on more than one face 
to be inevitable, and often requires a machine which 
will enable heavy castings, such as large Diesel engine 
and similar parts, locomotive cylinders, &c., to be more 
nearly finished at one setting. The heavy-duty plano- 
milling machine illustrated in Figs. | to 4, on pages 
390 and 397, is a case in point; with its four cutting 
heads, two of them capable of being set at an angle, a 
variety of machining operations can be carried out con- 
secutively with a resultant saving in production time 
and with that high degree of accuracy obtained not 
only by rigidity of construction, but by eliminating 
the possibility of error through incorrect re-setting of 
the work. The machine is made by Messrs. Kendall 
and Gent (1920), Limited, Manchester, and, as will be 
seen by using the figure of the operator, shown in 
Fig. 1, as a standard of comparison, it is of excep- 
tional size, being, we believe, the largest of its type 
so far constructed in Great Britain. The machine 
can handle work 28 ft. long by 12 ft. wide by 8 ft. high, 
but its flexibility, particularly in cases where simul- 
taneous use of the multiple heads is concerned, makes 
it suitable for work which presents difficulties other 
than those of mere size. 

The general construction will be clear from the front 
view given in Fig. 1 and the rear view of Fig. 2, 
page 390. The bed is of box section, and, through- 
out its length of 53 ft., rests on the foundation. The 
columns, with a widespread base, also rest on the 
foundation. They are bolted to the sides of the bed 
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HEAVY-DUTY PLANO-MILLING MACHINE. 


CONSTRUCTED BY MESSRS. KENDALL AND GENT (1920), LIMITED, ENGINEERS, MANCHESTER. 
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Fie. 4. ADJUSTABLE StpE SADDLE AND DrivinG GEarR. 


and are connected at the top by a cross-stay of box) longitudinal and transverse joints. It is unusually 
section. The cross-slide is notable for its depth and deep and is provided with heavy ribs to prevent deflec- 
is mounted upon broad ways on the face of the columns, | tion under heavy loads, while the joints are rigidly made. 
upon which ways the two side saddles also move. The| As will be seen from Figs. 1 and 2, the table slides on 
side saddles have horizontal spindles, that on the right | three ways on the bed, which is of closely-grained cast 
hand in Fig. 1 being fixed, while the one on the left| iron. The ways are flanked on each side by a deep 
hand can be swivelled in a vertical plane through an/| groove to catch surplus oil, which is drained from a 
angle of 20 deg. above and below the centre line. The | sump at the ends. The sliding faces of the table are 
saddles on the cross slide, carrying the vertical spindles, | provided with spirally-cut grooves to ensure effective 
are similarly arranged, the right-hand one having a| lubrication. 

fixed axis, and the left-hand one swivelling in a plane} The traversing motion is given to the table by two 
parallel to the slide face through 20 deg. on each side| worms engaging with racks of semi-circular cross- 
of the vertical axis. The table is 12 ft. 6 in. wide| section. The end thrust is taken by heavy ball 
overall by 33 ft. long, and is made in four parts with! washers. The worm drives are shown in Fig. 3, 





annexed, The worms and racks are of iron, and were 
cast in special moulds by a process ensuring exception- 
ally close-grained castings of high tensile strength. 
The table was cast with the upper surface solid, the 
tee-slots being machined out afterwards. The worms 
are driven by a 20-h.p. reversible motor mounted 
on a gear box, and transmitting motion to the first 
motion shaft through an enclosed Texrope drive. This 
shaft also carries a pulley which drives, through a flat 
belt, the quick-power traverse of the table, and is 
prolonged in the other direction into the main gear 
box. This has hardened steel gearing mounted on 
splined shafts and running in oil. The table feeds 
range from 1} in. to 12in. per minute, and the quick- 
power traverse is 6 ft. per minute. The saddles also 
derive their feed motion from the gear box, which pro- 
vides nine correctly-graduated feeds for each spindle 
speed. This group of mechanism is seen at ground 
level to the left of Fig. 2. All the power feeds and 
traverse motions may be operated independently or 
simultaneously, by means of conveniently-placed levers 
and push-button switches. These are duplicated on the 
two sides of the machine, as may be seen by comparing 
Fig. 2 with Fig. 4, so that the operator has full con- 
trol from whichever side he happens to be on, a factor 
contributing to high output in a large machine of this 
character. 

The side saddles are balanced and are provided with 
hand and variable self-acting reversible-feed motions 
vertically, together with rapid traverse for setting. 
The spindles are of heat-treated high-tensile steel, 
running in adjustable conical gunmetal] bearings, the 
front bearings being carried in a steel sleeve which is 
provided with a fine adjustment for putting on the cut 
by means of a worm wheel, rack, and pinion. The 
housing is closed firmly on the sleeve by efficient locking 
bolts, thus rendering the sleeve practically solid with 
the saddle. The spindle noses have a recess for 
receiving the cutters or mandrels, the drive being 
provided by flats on the collar, while large face cutters 
are mounted direct on the flange on the spindle. The 
spindle speeds range from 6 r.p.m. to 24 r.p.m., and 
the spindles have an adjustment along the horizontal 
axis of 1 ft.6in. The feed motions on the column ways 
range from } in. to 6 in. per minute, with a quick 
traverse of 2 ft. 3 in. per minute. Both horizontal 
spindles are driven by a 60-h.p. variable-speed motor 
situated at the left-hand side of the machine and 
having a 4 to 1 speed ratio. Power is transmitted 
by a Texrope drive through a gear-box. This drive is 
seen to the left of Fig. 4, which also shows very clearly 
the way in which the left-hand saddle can be set at 
an angle so that work with inclined surfaces can be 
machined without having to be re-set. 

The left-hand vertical spindle is also inclinable. 
Both vertical spindles have independent drives, being 
each fitted with a 30-h.p. motor having a speed varia- 
tion of 4 to 1. The motors are connected to the 
spindles by direct gear-wheel drives. The spindle 
speeds are the same as those of the horizontal saddles, 
but the spindle adjustment and the feed rates differ, 
being in this case | ft. and 14 in. to 12 in. per minute, 
respectively. The rapid traverse of the vertical saddles 
along the cross-slide is 3 ft. per minute. The motors 
for the saddles being movable, flexible cables are pro- 
vided. These are carried over aluminium pulleys, 
mounted on brackets on the top of the column cross 
stay. This stay also carries a reversible motor for 
traversing the cross slide on the columns, the speed of 
this operation being 1 ft. 6 in. per minute. To obviate 
any possibility of the cross-slide becoming out of truth, 
due to excessive wear on the elevating screws, a com- 
pensating clutch is provided on the horizontal shaft 
transmitting the drive. The cross-slide is partly 
balanced to effect easy movement, and is amply deep 
at the centre to prevent any deflection when both 
saddles are together at this point. The hand and 
variable self-acting feed motions of the saddles, as well 
as the quick-power traverse, may be operated from the 
platform attached to each saddle. 

The electrical equipment of the machine was supplied 
by Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park. The control panels are of 
the contactor type with special interlocking devices 
governing the panel control for the feed motor. In the 
event of any spindle stopping, the feed motor is auto- 
matically cut out, thus preventing any damage to the 
milling cutters. It is, further, impossible to operate 
the feed motions without first starting the spindle 
required for the particular operation concerned. When, 
however, the table and saddles are to be moved for 
setting purposes, a change-over switch is used. The 
push-button controls enable the operator to start, 
stop, inch, and reverse every motion of the machine 
from the normal operating position. The lubrication 
of the machine is thoroughly carried out. Wherever 
it was possible, splash lubrication has been adopted, 
and for other positions, “one-shot” lubrication on the 
Enot system has been fitted. We understand it is 
proposed to embody the principles of the design in 








machines of smaller capacity should a demand arise. 
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LETTERS TO THE EDITOR. 


RAILWAY TRACTION BY STEAM 
POWER. 


To THe Eprror or ENGINEERING. 

Sir,—The British Association paper by Sir Seymour 
B. Tritton, K.B.E., on the above subject, printed in 
your issue of September 16, has raised a few points 
which, judging by the engines and trains now in general 
use, cause one to wonder at the apparently slow develop- 
ment of the steam locomotive. No reasonable person 
can refuse to admit the increased efficiency of the 
modern engine, in spite of its resemblance to its grand- 
parents, but has the coal-fired steam engine had all the 
help it is entitled to? An engine and train still present 
innumerable flats, angles, recesses and projections to 
the rush of air; many of then individually insignificant, 
but forming a total of no mean proportions. 
rods weighing best part of a ton still thrash wildly 
around with the wheels, and make one think longingly 
of worm drives (with motor design of axles for ease of 
replacement). Wheels have a multitude of spokes not 
found on racing cars. 

The percentage of paying load to weight of vehicle, 
exclusive of engine, will not stand comparison with a 
motor coach which has to withstand far more severe 
travelling conditions of vibration and bad road surface. 
The comparative weights of all the fittings in brass as 
against the same fittings in a suitable light alloy would, 
I am sure, astonish the rail coach designer. Have 
roller bearings ever been tried out thoroughly for 
railway rolling stock ? 

I suggest an engine tender first, then drivér’s cab, 
thirdly, the boiler, and lastly, the power unit—a high- 
speed vertical triple-expansion engine and worm drive 
to as many axles as is found desirable—the driving 
wheels being under the boiler to get the necessary grip 
of the rails. 

The boiler could be set lower and possibly shortened, 
and the entire engine and tender streamlined to within 
a few inches of the rails. Having reduced the height 
of the engine a little, the coaches should also be reduced. 
Drop the frames to somewhere just above the axles, 
or do away with the through axles and put them lower 
still. Close all gaps between coaches with suitable 
fabric screens, and bring the coach sides down in the 
form of * valances *’ to within a few inches of rail level, 
and finish the last coach off with a pointed or wedge- 
shaped tail. Such an engine and train would accelerate 
rapidly and smoothly and maintain higher speeds with 
the same boiler capacities as are now in use, and though 
leas like Stevenson's Rocket in appearance, would be 
more like a rocket in performance. 

Yours faithfully, 
H. HumpuHreys. 
Dunrovin,”’ 135, Old Tovil-road, 
Maidstone, 
September 26, 1932. 


SUMMER TIME. 


To tHe Eprror or ENGINEERING. 
» 


Sin,—Summer time ends on October 2, and this 
country reverts to Greenwich time. In this connection, 
a review of the present situation may, therefore, be 
of general interest. 

In Europe, Summer Time is in force in Belgium, 
Finland, France, Greece, Holland, the Irish Free 
State, Portugal and Roumania. In France, however, 
there are great stretches of territory, especially in 
the centre, where the clocks remain unchanged, and 
life is carried on according to the same time-table 
as in winter. In Albania, Austria, Bulgaria, Czecho- 
slovakia, Denmark, Esthonia, Germany, Hungary, 
italy, Latvia, Lithuania, Norway, Poland, Russia, 
Spain, Switzerland, Sweden, Turkey, Yugoslavia, &c., 
clock-time is constant throughout the year; in other 
words, these countries have no “Summer Time.” 
The Gold Coast Colony and Sarawak are the only 
remaining territories in the Eastern hemisphere, in 
which Summer Time operates, the advance being 
20 minutes in each case. 

With regard to the Western hemisphere, the chief 
cities in Eastern Canada adopt daylight saving time, 
but most towns and rural communities throughout 
the Dominion observe normal time. The U.S.A. 
Federal “Summer Time’ Law has been repealed; 
some states have daylight saving time, but its observ- 
ance is not uniform ; in other states, it has been made 
an offence to show other than normal time on clocks 
publicly displayed. Many of the Mexican States 
use Summer Time, but some do not (vide Abridged 
Nautical Almanack, 1933). In British Honduras, 
it appears, clock-time is altered periodically, and, 
farther south, several South American republics are, 
or have been, experimenting with the system. Another 
curious anomaly is the fact that the timepiece is 


Coupling | 


varied to the extent of one hour in the Falkland Islands, 
but only half an hour in New Zealand. 
In view of this evident lack of unanimity respecting | 
daylight saving and the apathy displayed by other 
countries, it may be asked whether it would not be | 
advisable for this country to revert to pre-war time 
conditions. 
Yours obediently, 
“G.M 


Sydenham, 8.E.26. 
September 24, 1932. 








| THE ENGINEERS’ GERMAN CIRCLE. | 
By H. P. Spratt, B.Sc., A.I.Mech.E., V.D.1. 


In recent years, scientific and technical publications 
(periodicals in particular) have been, and continue to 
be, produced in such abundance, that it has now become 
quite impossible for those who must concentrate their 
efforts on specialised technical problems to maintain 
unaided a comprehensive survey of their current 
relevant literature. The scientific librarian does this 
for them ;* he collects current lists of new publica- 
tions from all parts of the world, selects those items 
within his scope for “‘ documentation,” and intercalates 
them into a minutely classified subject-matter index, 
from which the specialised literature for his readers’ 
requirements can at once be found. The writer's 
experience in the Science Museum Library, both as 
a technical man and librarian, is that the most valuable 
technical literature which we receive from abroad 
comes from Germany. In order to read technical 
articles in German, however, our countrymen need not 
master all its intricacies and antiquated declensions 
(if these have not already been endured in school ad 
nauseam); with a little experience, one soon acquires 
the German idiom and construction of sentences, 
becomes familiar with one’s specialised technical terms, 
and learns fearlessly to tackle such monsters as 
Heissdampfzweizylinderschmalspurgiiterzugtenderloko- 
motive. 

Numerous helpful little bookletst and technical 
dictionariest are now available, and the main objects | 


zirkel) in London, as previously announced,§ are :—(a) | 
to further the study of technical German; (5) to give 
an opportunity of hearing lectures in German by eminent 
German-speaking technical men; and (c) to bring to- 
gether engineers interested in Continental technical deve- 
lopments ; in short, “ the study of engineering German 
and German engineering.” Full reports have appeared 
in previous issues of the Circle’s Ina tion|| and the 
last lecture of our First Session,4{ when Professor Dr. 
Conrad Matschoss, Director of the Verein deutscher 
Ingenieure, delivered an authoritative historical lecture 
of exceptional technical and cultural interest on ‘* Tech- 
nische Kulturdenkmale in Deutschland’? (Monuments 
of Technical Science in Germany), in which he described 
the valuable work carried out by Excellenz Dr. Oskar 
von Miller in the Deutsches Museum at Munich, and 
by Sir Henry G. Lyons in our Science Museum in 
London. 

The Engineers’ German Circle holds its meetings 
in the Main Hall at the Institution of Mechanical 
Engineers under the chairmanship of Dr. 8. J. Davies, 
about once every four weeks during the Sessions, on 
Mondays at 6 p.m. (members meet for tea and social 
intercourse from 5.15 p.m.). With the collaboration 
of the Verein deutscher Ingenieure, we are able to 
arrange an excellent series of technical lectures by 
eminent German engineers. These lectures are not 
confined to mechanical subjects alone, but their scope 
embraces the whole field of engineering science. For 
the benefit of most of us whose German is not as fluent 
as we would wish it to be, the lecturers are asked to 
use simple forms of expression and to speak rather 
more slowly and distinctly than they would do in 
addressing their own countrymen. Lectures delivered 
to the Cirele are, as far as possible, illustrated with 
lantern slides, in order to help members to understand 
better the technical terms involved; the lectures, as 
a rule, last about 40 minutes, which allows time for a 
short discussion in German to follow. 

The autumn session will be opened on Monday, 
October 10, in the Main Hall at the Institution of 
Mechanical Engineers, at 6 p.m. (tea from 5.15 p.m.). 
Diplom Ingenieur F. Ohlmiller, of Siemens-Schuckert- 
werke, will then read a paper entitled “ Der Benson- 
Hochdruckkessel (225 atmospheres) als Land- und 


* Spratt, H. P. “ Seientifie (Technical) Libraries,” 
chapter III, The Year's Work in Librarianship, vol. iv 
(1931). Library Association, London. 


of the Engineers’ German Circle (Deutscher Ingenieur- | 





t For example, Hugo's German in Three Months with- 
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Engineer, April 29, 1932, page 478. ' 


29 





Schiffskessel, Ausfiihrungen und Erfahrungen” (The 
Benson High-Pressure Boiler, 3,200 lb. per square inch, 
as Land and Marine Boiler, Construction and Results). 
The paper will be illustrated with lantern slides. 

That we are now able to proceed into our second 
session, with a membership of more than 150, shows 
not only how much our activities have been appreciated 
in London, but also affords some evidence of the bond 
of co-operation and friendship which exists between 
British technical men and our German fellow-workers.* 
We hope, in this autumn session, to see a continued 
increase in the diameter of the Circle, the subscription 
to which is a small sum of 5s. perannum. All enquiries 
and applications for membership should be addressed 
to the writer at the Science Museum, London, 8.W.7, 
who has the honour to act as secretary. 


ADHESIVES AND ADHESIVE 
ACTION. 


Ir may be recalled that the anticipated shortage 
of materials for gluing towards the end of the war, 
led to the formation of an Adhesives Research Com- 
mittee by the Department of Scientific and Industria] 
Research. The Committee published interim reports 
in 1922 and 1926, which were commented upon at 
some length in ENGINEERING, vol. cxvi, page 794 
(1923), and vol. cxxi, pages 700 and 737 (1926). A 
third reportt has just been issued, in which it is 
explained that the approaching completion of the 
work at the Royal Aircraft Establishment, and the 
transfer of the work on adhesion to Stanford Uni- 
versity, U.S.A., following Professor McBain’s appoint- 
ment to a professorial chair at that institution, led 
to a general survey of the field remaining for research. 
This survey did not reveal any new problems of 
sufficient urgency to justify investigation at the sole 
cost of the national exchequer, and the Committee 
accordingly proposed that on the completion of the 
investigation at the Royal Aircraft Establishment, 
their work should be discontinued. In accordance 
with this suggestion, the third report constitutes the 
final report of the Committee. 

The report covers the work done subsequent to 
1926, and describes the final stages of the work at the 
Royal Aircraft Establishment on the mechanical 
testing of timber-glue joints, and further progress 
in the researches into the chemistry of gelatin, carried 
on at the Imperial College of Science and Technology, 
Bristol University, and Stanford University. Dealing 
first with the work on the testing of timber-glue joints, 
it may be recalled that this investigation was under- 
taken in view of the wide variation between the results 
of individual tests of the same glue. In order to 
obtain a representative value, this wide variation 
made it necessary to conduct a large number of tests. 
This constituted a disadvantage both for commercial 
purposes and for research on the production of improved 
glues. 

In an appendix to the third report, by Mr. 
Douglas and Miss Pettifer, it is shown that the type 
of test-piece known as the simple lap is most advan- 
tageous. Grain direction was found to be of great 
importance in eliminating timber failure during the 
test, and the authors recommend that the timber 
should be cut so that the grain makes only a smal! 
angle with the length of the test piece. Assuming this 
condition fulfilled, the two halves of the test piece 
must be joined in such a way that the wedge-shaped 
corners, arising from the run of the grain, are on the 
outsides of the joint. Beech has been found to be the 
most suitable timber for use in the testpiece. 

Dr. Kernot’s work on the production of glue and 
gelatin from fish was referred to in ENGINEERING, 
vol. cxxi, page 700 (1926). As a result of his work, 
non-hygroscopic glues, which compare favourably with 
high-grade animal glues in adhesive power, can now 
be produced from fish skins. 

here are two further appendixes to the report, 
dealing respectively with investigations on gelatin, 
and on adhesives and adhesive action. The investiga- 
tions on gelatin are somewhat outside our scope, but 
some of the points dealt with in the appendix on 
adhesives are of more direct interest to engineers. 
It is stated that pure chemical compounds of different 
types exhibit very different adhesive power when 
used for joining plane polished metal surfaces, the 
strength varying in definite relation to chemical con- 
stitution. The highest adhesive power for a pure 
chemical substance was found to be in the order of 
1 ton per square inch. The rules derived from the 
study of commercial adhesives were confirmed when 
using pure substances. There was a notable increase 
in strength, for example, when the film of adhesive 
was made exceedingly thin. 











* Cooper, W.R. “ Engineers and Ingenieure,” Anglo- 
German Review, No. 3, July, 1932, page 11. 

t Third and Final Report of the Adhesives Research 
Committee. H.M. Stationery Office. Price 2s. 6d. net. 
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THE GENERATION AND DISTRIBU- 
TION OF POWER IN THE PROVINCE 


OF ONTARIO.* 

By F. A. Gasy, D.Sc., Chief Engineer, Hydro-Electric 
Power Commission of Ontario. 

THE Province of Ontario has an area of about 412,000 
square miles, i.e., about 363,000 square miles of land 
and 49,000 square miles of water area, consisting chiefly 
of Canada’s portion of the Great Lakes. The southern 
portion in which most of the population is settled, is 
commonly referred to as “‘ Old Ontario,” and extends 
from about the head of Lake Huron to the Ottawa river, 
and southwards to Lakes Erie and Ontario and the St. 
Lawrence river. In round figures, the area of this 
portion of the Province is about 40,000 square miles 
as compared with the 50,000 square miles of England 
and the 30,000 square miles of Scotland. In its 





northern territory, Ontario possesses immense forest 
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A second feature is the predominating use of electrical 
equipment for distribution and application of power. 
A small proportion of the developed water power is, 
however, utilised by direct hydraulic drive in some 
of the older mills. A third feature is the importance 
of the central electric station industry, organisations 
which, in addition to supplying practically all of the 
domestic and commercial electrical demands, provide 
also approximately 80 per cent. of the electrical power 
utilised by industry. The fourth outstanding feature 
is the unique co-operative municipal electrical enter- 
prise administe by the Hydro-Electric Power 
Commission of Ontario, which supplies at cost the 
greater part of the electrical service utilised by con- 
sumers in Ontario. 

Within the Province and on its boundary waters, 


Ontario has available water powers conservatively | i 


estimated to be capable of commercial development 





to the extent of some 6,300,000 h.p. In addition, 
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wealth and has mineral resources of which the present 
developments—although of substantial magnitude— 
are believed to be only a beginning. Northern Ontario, 
however, supports directly a relatively small part of the 
Province’s population of 3,400,000. The southern 
portion is a fertile agricultural territory and is also 
admirably adapted, by reason of an advantageous 
climate, abundant natural resources, good transporta- 
tion facilities, a central situation in the Dominion 
and ample supplies of low-priced hydro-electric power, 
to continue to have a noteworthy industrial and 
commercial development. About 60 per cent. of the 
people of the Province live in urban communities, 
the remainder being engaged in agriculture, including 





fruit-growing. 

An outstanding feature of power supply in Ontario 
is the great predominance of water power as the | 
source of energy ; for, although a limited amount of | 
fuel-power equipment is found in the Province, it is | 
maintained largely for power production as a by-| 
product in connection with process steam requirements. 





* Paper read before the Institution of Mechanical | 
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there exist outside of Ontario but adjacent to its 
borders, large water-power resources suitable for econo- 
mical utilisation in Ontario, and a substantial part 
of these resources—at present about 825,000 h.p.— 
has, by inter-Provincial co-operation, definitely been 
made available for Ontario use under long-term con- 
tracts. The total of water power developed in and 
for Ontario is approximately 2,550,000 h.p. This 
extensive utilisation of water power, amounting to 
approximately 750 h.p. per thousand of the population, 
has resulted from a policy with respect to water 
power administration, which recognises the vital import- 
ance of economical power supplies, both for the develop- 
ment of the natural resources which exist in profusion 
in the Province, and for the diversified industrial and 
commercial expansion and social betterment. The 
industries of the Province which are based directly 
upon natural resources and for which power is specially 
needed in large quantities include, notably, the pulp 
and paper industry, the mining industry and the electro- 
chemical industry. These three industries account 


| for approximately one-third of the total of water 


powers utilised in Ontario, and their special require- | 











The pulp and paper industry is one which is pecu- 
liarly dependent upon supplies of low-cost power, and 
it is Canada’s possession of ample and economical 
water powers situated in proximity to suitable forest 
resources that is responsible for her place of world 
leadership in this industry. It is estimated that Canada 
produces some 37 per cent. of the world’s supply of 
newsprint paper; and of the output of the Canadian 
pulp and paper industry, approximately one-third 
ap ins to Ontario. Although the pulp and paper 
industry of Ontario, with its annual output valued 
at approximately 70,000,000 dols., accounts for less 
than 4 per cent. of the aggregate wealth production 
of the vince, yet from the standpoint of power 
utilisation it is a factor of great importance. The total 
of power employed by the pulp and paper industry 
in Ontario is estimated to have been at the end of 1930 
close to 500,000 h.p. 

Notwithstanding the absence of high-grade native 
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coal resources in Ontario, and the existence of com- 
petitive factors which at present prevent utilisation 
of the extensive deposits of iron ore, Ontario is an 
im t producer of minerals, with output valued 
at approximately 120,000,000 dols. annually. Ontario's 
uction of gold is a principal factor in placing 
Canada, since 1930, second only to South Africa among 
the gold-producing countries of the world. Ontario 
supplies some 87 per cent. of the world’s nickel and 
about half of the world’s cobalt consumption. The 
mineral areas of northern Ontario are also important 
eyes of silver and copper, and a wide variety 
th of metals and of non-metals contributes to the 
total of mineral wealth which is being uced in 
rapidly increasing quantities from Ontario’s mineral 
resources. Hydro-electric power is used extensively 
in connection with Ontario mineral production, the 
capacity of electric motors employed for mining being 
estimated at 130,000 h.p., in addition to which sub- 
stantial quantities of power are applied in electrolytic 
refining processes. ater-power developments that 
are utilised mainly by the mining industry of Ontario 
include those of the Canada Northern Power Corpora- 
tion, which exceed 100,000 h.p. in capacity, in ten 
poo. one of which is situated across the Quebec 
undary. The International Nickel Company has 
hydro-electric plants in the Sudbury area aggregating 
more than 65,000 h.p. in ity. The Northern 
Ontario system of the Hydro-Electric Power Commis- 
sion, with plant ne 19,000 h.p. in its Sudbury 
and Patricia districts, has been formed primarily to 
serve the mining industry, and an additional 85,000 
h.p. to 100,000 h.p. from the Abitibi river will become 
available when the plant now in process of construction 
is completed. 

Electrical power as an agency for attaining high 
temperatures, for uniform temperature control, and 
for electrolysis, is widely employed in Ontario. A 
large part of the power used in connection with the 
nickel and copper mines of the Sudbury district is 
employed for electrolytic refining of those metals. In 
addition, there are in the Niagara peninsula a number 
of large electro-chemical industries using low-cost 
power, obtained principally from the plants of the 
Hydro-Electric Power Commission. The materials 
produced include calcium carbide, cyanamide, calcium- 
sodium cyanide, artificial graphite, electrodes, silicon 
carbide, aluminous abrasives, and the gases chlorine, 





hydrogen, and oxygen. Ontario electro-chemical 
industries normally utilise some 200,000 h.p. of the 


| hydro-electric power developed on the Niagara River. 


There are, scattered throughout the province, other 
industries using in the aggregate a large quantity of 





Engineers, at Toronto, cn Wednesday, August 31, 1932, | ments have exerted a strong influence upon the course | power, such as the lumbering industries, the grain 
Abridged. ? of power development in the Province. | elevators, the flour and grist mills, the iron and steel 
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primary and secondary manufacturing industries, the 
electrical apparatus industry, the cement industry, &c. 


Saw-mills, grist mills, and other local industries utilise 


several hundred water-power developments on the 
smaller streams of the province, but power develop- 
ments so utilised are individually of small capacity. 
Except notably the saw-milling industry, which uses 
60,000 h.p. from its own plants, such industries obtain 
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Power Commission, which dominates the field, a few|on a basis of cost, but also purchases power from 
large joint-stock companies and a number of smaller | private companies for the use of the municipalities, 
undertakings, some privately owned and some munici- | sells power directly to certain large industrial con- 
pally owned. In some instances, also, there has been | sumers, undertakes retail distribution in the rural 
co-operation between the MHydro-Electric Power | power districts, and exercises a general supervision over 
Commission of Ontario and private interests to make | the whole undertaking. The Commission also controls 
joint developments along lines advantageous to all the | the important matter of- retail tariffs for electrical 
interests concerned. | service in the constituent municipalities. 
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The basic conception of; The whole undertaking is entirely self-supporting. 
Ontario’s electrical under- | The retail tariffs in force in the local utilities are for 





taking is a partnership of | each class of consumer and for each consumer designed 
municipalities having as | to ensure, as far as is practicable, that the “ at cost” 
its object the supply of | principle shall prevail. It is important to note, 
electrical energy to con- | however, that the cost includes, with respect both 
sumers, and to the muni- | to the wholesale operations of the central Commission 
cipal corporations them- | and the retail service of the local utilities, not only 
selves, at cost. The local | operation, maintenance and administrative expenses, 
distribution of electrical | reserves for renewals or depreciation and for contin- 
energy is carried out by | gencies, and obsolescence, and interest on capital 
the municipalities indi-| investment, but also sinking fund charges designed to 
vidually, acting through | retire the capital investment in a period of from twenty 
utility commissions ; and | to forty years. The result of this policy is that the 
the bulk supplies of power | municipalities are progressively becoming the owners 
required are generated or | of a fully paid-up undertaking. 

purchased and transmit-| The Hydro-Electric Power Commission of Ontario 
| came into existence in 1906, and service was first sup- 


much the greater part of their power requirements from | ted by the municipalities acting collectively through 
the central electric stations. their trustee, the Hydro-Electric Power Commission of 

In what I may term the central electric station | Ontario, a co-ordinating central body constituted by 
industry proper—that is, power organisations whose | the Power Commission Act of the Provincial Legis 
output is devoted primarily to supplying the domestic, | lature. The Commission, on behalf of the munici- 
commercial, and diversified industrial requirements of | palities, not only constructs and operates generating 
Ontario citizens—there are, besides the co-operative | plants and transmission networks, apportioning both 
municipally owned undertaking of the Hydro-Electric | capital and operating expense among the municipalities 


| plied from the Commission’s transmission lines in 1910. 
| The undertaking has now become one of the largest 
| power enterprises in the world, reaching a peak load 
of more than 1,250,000 h.p., and now serving some 
750 municipalities. At the present time, 373,000,000 
dols. are invested in the undertaking. Of this amount, 
some 267,500,000 dols. are invested co-operatively in 
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geentins and transforming stations and transmission 
ines and equipment, and about 105,500,000 dols. are 
invested by the local municipa! electric utilities in 
distribution system and other assets. The main 
transmission lines. of the Commission total about 
5,000 miles in length, and include about 1,100 miles 
of steel-supported 110,000-volt line, 190 miles of 
132,000-volt line, and 600 miles of 220,000-volt line. 
The Commission serves 27 cities, 93 towns, 263 villages, 
and 338 townships. The townships, with the excep- 
tion of 12 sections known as “voted areas,” and 
some 86 of the smaller villages, are served as parts of 
167 rural power districts. The undertaking makes 
available electrical service to about 80 per cent. of the 
population of the province, the number of customers 
exceeding 500,000. 

Practically all rural electrical service in Ontario is 
now given through rural power districts which are 
operated directly by the Commission, and in which 
there are now rather more than 15,507,000 dols. invested. 
Towards this rural work the Ontario Government, 
pursuant to its policy of promoting the basic industry 
of agriculture, has, in the form of grants-in-aid, con- 
tributed 50 per cent. of the costs of transmission lines 
and equipment, or some 7,677,000 dols. A total of 
8,197 miles of transmission lines have been constructed 
up till the end of the last fiscal year, of which 1,470 miles 
were constructed during 1931. More than 55,000 
customers are now supplied in the rural power 
districts. 


|to justify installation of the frequency-changers 
Although the long-distance bulk transmission of 


tiates the Commission’s co-ordination problem from 
that encountered in some other territories, the under- 
taking has succeeded in providing electrical power to 
consumers, even in municipalities that are remote from 


sentative of low costs prevailing over the Commission’s 
undertaking as a whole, some of the results shown in 
the Commission’s Annual Report for 1931 may be 
cited. The statistical tables of this report show that 
of the total kilowatt-hours sold for domestic service, 
more than 86 per cent. is sold in municipalities where 
the average charge to consumers, inclusive of all 
charges, is 1-9 cents or less per kilowatt-hour. Simi- 
larly, for commercial light service, it is shown that 
more than 91 per cent. is sold in municipalities where 
the average charge to consumers for this service is 
2-4 cents per kilowatt-hour, or less. For retail power 
service supplied by the municipal utilities, 53 per cent. 
is sold in municipalities where the average charge to 
consumers, inclusive of all charges, is 20 dols. or less 
per horse-power per year, and less than 4 per cent. of 
the power service supplied by municipalities is sold 
in municipalities where the average cost exceeds 
30 dols. per horse-power per year. These low costs to 
consumers have been attained while at the same time 
making not only adequate, but generous provision for 
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From the foregoing it will be appreciated that the 
problem involved in co-ordinating the power require- 
ments of Ontario municipalities is in some respects 
essentially dissimilar to that encountered in Britain. 
The outstanding feature of the British grid system is 
interconnection, with relatively short-distance trans- 
mission from any generating station a subsidiary 
feature, whereas the outstanding feature of the hydro 
networks of Ontario is long-distance bulk transmission. 
Interconnection, in Ontario, though subsidiary to 
bulk transmission, is nevertheless a factor of import- 
ance. At Niagara Falls, for example, interconnection 
between the three great hydro-electric plants of the 
Commission enables a much greater energy output to 
be obtained from the water allotted for power develop- 
ment under the governing International Treaty 
provisions than would be possible with independent 
operation of each plant. Through interconnection 
with the Canadian Niagara Power Company’s plant at 
the Falls, and also with the plants on the United 
States side of the border, important economies have 
been effected. Quite recently, also, the Commission 
has purchased the properties of the Dominion Power 
and Transmission Company, a purchase which was 
made mainly because the properties of this company 
had features, including water storage facilities, which 
were especially valuable for co-ordination with the 
Commission’s Niagara power plants. On the Commis- 
sion’s Georgian Bay system, which obtains its power 
supplies from some 11 power developments situated 
on four rivers, interconnection is a valuable feature, 
enabling advantage to be taken of the different regimen 
of each river, and of the various characteristics of the 
several power developments. This system is also 
interconnected with the Niagara system, the advantages 
gained thereby having proved to be more than sufficient 
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reserves which place the undertaking on a basis of 
unquestionable financial soundness. At the present 
time, this self-sustaining co-operative undertaking has 
accumulated reserves for sinking fund, renewals, 
obsolescence and contingencies and municipal surplus 
which aggregate no less than 115,000,000 dols. 

One of the outstanding benefits secured through the 
activities of the Commission in co-ordinating power 
requirements for many municipalities under one 
administration has been the exceptional opportunity 
afforded for research respecting design, construction 
and operating problems, and for application of the 
results in standardised form throughout the whole 
of the extended hydro-electric organisation. Naturally, 
achievements in the way of technical progress consist 
of a very large number of advances in method, each 
one contributing its own, usually relatively small, 
part to the general object of promoting economy. Of 
these, only a few illustrative instances of special 
technical interest can be mentioned. 

The Commission’s general engineering staff, in its 
various departments as individuals, and as a body, 
are constantly alert to devise technical advances in the 
interest of the welfare of the undertaking, and many 
valuable contributions to progress have been made 
as a result of their experience and activities. There 
are, however, specific laboratories, which have as one 
of their special functions the prosecution of research 
problems. The laboratories were established in 1912 
as a separate department of the Commission. The 
value of the laboratory work has warranted its con- 
tinual expansion and, at the present time, the labora- 
tories have a staff of over 80 members, including 
specialists in many branches of pure science and of 
applied engineering. Besides undertaking special 





| 


the testing and inspection of materials and equipment 
purchased by the Commission to insure that they 
conform to purchase specifications; it supervises the 


power practised in Ontario is a feature which differen- | erection of equipment in the field, and periodically 


observes its subsequent performance and efficiency. 
It maintains standards of reference for electrical 
measurements, and calibrates and repairs instruments 
of many types. It acts as agent of the Province in 


the power plants, at exceptionally low rates. As repre- | the administration of rules and regulations respecting 


electrical installations and equipment, designed to 
safeguard the public from shock and fire hazard. It 
includes a well-equipped Approvals Laboratory for the 
purpose of testing, and, if reasonably free from 
hazard, approving electrical devices and material to 
be used in Ontario. 

In the field of electrical engineering, a major project 
recently designed and carried out by the Commission 
is the 220,000-volt system, which brings power a 
distance of over 200 miles from the inter-provincial 
boundary on the Ottawa river to the Niagara system 
at Leaside, on the outskirts of Toronto. This under- 
taking, when completed, will have a capacity of some 
460,000 h.p., including the 260,000 h.p. now being 
delivered to the Commission under its contract with 
the Gatineau Power Company, together with the output 
of the Chats Falls power development, which is a joint 
and inter-provincial development of the Commission 
and the Ottawa Valley Power Company. To transmit 
the full quantity of power, four steel-tower trans- 
mission lines, each carrying a single circuit of 795,000 
circular-mil steel-reinforced aluminium cable, will be 
required, of which three lines are now completed and 
in successful operation. 

Possibly the feature of greatest interest from a 
mechanical engineering standpoint is found in the 
synchronous condenser installation in the receiving 
staticn at Leaside, where at present six transformer 
banks with aggregate capacity of 270,000 kv.-a. reduce 
the transmission voltage of 220,000 to the 110,000 
volts prevailing over the Niagara system high-tension 
network, or to 13,000 volts for distribution in the 
city of Toronto. In the synchronous condenser 
installation vertical-shaft outdoor units have been 
adopted, eliminating the cost of buildings. There 
are four such units, each rated at 25,000 kv.-a. 500 
r.p.m.; one connected to each of four banks of trans- 
formers. Fig. 3, page 399, shows the condenser in- 
stallation, the design of which has been worked out 
with a view to facilitating maintenance and avoiding 
exposure to weather during dismantling. 

Advances have been made in the design and opera- 
tion ‘of generator governors, A belt drive between 
horizontal shafts as a rule gives very little trouble and 
for horizontal machines a belt drive proved to be very 
satisfactory for the governors. When vertical machines 
| became more widely used the belt drive forthe governors, 
| which now had to be applied to vertical shafts was 
found to require relatively high maintenance and also 
lacked reliability. Very slight variation in the thick- 
ness of the material of the belt was also noticed to 
affect the operation of the more sensitive governor 
heads that had been developed to give the closer 
regulation required as a result of the greater inter- 
connection of plants. These drawbacks led to the 
introduction of electric drives for governors and these 
have been developed in three stages, different sources 
of power being used. 

The first installation of electric motor drive used 
potential or other suitable transformers for stepping 
the voltage of the main generator leads down to a 
suitable voltage for the motor driving the governor 
head. (In some cases an auxiliary or house generator 
on the same shaft at a lower voltage than the main 
generator was used.) This arrangement provided 
ample power, but had the following drawbacks : 
(1) Operating inflexibility. The governor had no 
control of the unit until proper voltage had been built 
up on the generator. This prevented the use of the 
machine in testing lines, drying out or warming up 
generators, &c. (2) High-voltage equipment was 
required, thus introducing the hazards from insulation 
failures, &c. (3) System speed rather than unit speed 
was applied to the governor. During surging or other 
abnormal! system conditions the unit may break from 
synchronism with the system, and run away without 
the governor being able to prevent it. 

When pilot exciters are used, they are operated at a 
constant voltage level, and this was felt to be an adequate 
source of power for the drive for the governor head 
motor. It is evidently free from the disadvantages 
applying to the use of power from the main generator 
leads. It was used in several installations with com- 
plete satisfaction, but with increasing refinements 
in pilot exciter design—as at our Alexander gene- 
rating station—coupled with some limitations in the 
design of the main machine due to the speed selected, 
it was found that the functioning of the generator 
voltage regulator affected the power supply to the 
governor drive. This has been carefully investigated, 
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fully effective, so that this source of power is being 
abandoned at Alexander generating station. 

A separate generator directly connected to the shaft 
of the main unit would be the ideal source of power. 
In general, this would be an expensive alternative 
to belt-drive, especially when the amount of power 
desired is considered. The use of the conventional 
type of alternating current generator for this applica- 
tion, introduced some difficulties in design and in the 
matter of obtaining excitation. The special magnetic 

roperties of a recently developed steel alloy have 
een considered, and a special alternating current 
generator with permanent magnet field structure has 
been designed and built. Electrical tests have proved 
quite satisfactory, and this performance coupled with 
the simplicity of design and operation indicate a 
general application of this method of obtaining power 
for the governor drive. 

In the operation of many of our governors it has 
been difficult to obtain a sufficiently quick response 
to load changes of considerable magnitude without 
introducing instability, which manifests itself in a 
tendency to overrun and hunt. An adaptation of a 
by-passing device, employed for this purpose by a 
European governor manufacturer many years ago, 
has been developed and applied to our modern governors 
with noteworthy success. It consists essentially of 
a double-acting valve, the travel of which varies 
automatically in direct proportion to the rate at which 
the load changes. 
dashpot compensation mechanism of the governor so 
that the latter, while effective for small load changes, 
has little or no influence during the early part of the 
response to load changes of considerable magnitude. 
The result of its application is that governor response 
can be speeded up considerably without introducing 
hunting or instability, which means that closer fre- 
quency regulation can be attained. 

The Commission’s engineers in 1929 devised a method 
of exhibiting and recording the performance of 
governors which enables the effect of the various 
governor adjustments to be observed and studied. 
The apparatus is very simple. It consists of a high- 
grade graphic frequency recorder with the paper travel 
speeded up to 4in. per minute, which is approximately 
sixty times normal, and the pen speed increased to 
about three times normal, so that the meter records the 
actual frequency with great precision and with negligible 
time delay. The gate opening of the turbine is also 
recorded graphically on the same chart. With the 
aid of these graphic records, the performance of the 
governor under various test conditions can be com- 
pared and studied at leisure. Although the device 
is not fully developed the results already obtained 
show the advantages of the method of analysis, and 
it is expected that its application will lead to the best 
use being made of the various governor adjustments 
provided, and perhaps to the improvement of the 
adjustments as well as to the discovery and correction 
of mechanical defects. Two charts which were 
obtained from the same generating unit at Cameron 
Falls by means of the recording device are shown in 
Figs. 1 and 2, page 399. In both cases the same 
amount of load has been dropped, viz., 4,500 kw. 
In test No. 8, shown in Fig. 1, the automatic by-passing 
device described above was in operation, while in 
test No. 5 shown in Fig. 2 it was not used. The chart 
speed in both cases was 4-25 in. per minute. 

The maintenance of the equipment operated by the 
Hydro-Electric Power Commission requires, in some 
cases, the use of special tools. For boring out lignum- 
vite bearings of large size a standard make of portable 
boring bar has been found very satisfactory. For 
truing up the journals, which has to be done at fairly 
frequent intervals when brass sleeves are used on the 
hafta, the Commission's engineers have designed and 
built a machine which is small enough to go into the 
space surrounding the journal from which the lignum- 
vite bearing has been removed, and which carries a 
motor-driven tool by means of which the journal can 
be trued up, instead of having to dismantle the turbine 
and true up the journal ina lathe. Figs. 4 and 5, page 
400, show this apparatus. 

Generator and turbine shafts for present-day vertical 
machines are much heavier in proportion to their 
length than the shafts in the horb.ontal machines of an 
earlier day. The bearings for these heavier shafts 
must be erected and maintained in exact alignment, 
and the shafts themselves must be finished straight 


and true to within very narrow limits, 0-001 in. or| 


0-002 in. and even smaller. Regular inspection is 
necessary in order that this exact alignment be main- 
tained, as there may be sufficient settlement of the 
foundations or warping of the shaft to cause trouble. 
The Commission has experienced trouble from both 
causes. A shaft may become bent as the result of 
local over-heating, if a bearing should fail, or by a 
gradual releasing of residual stresses not entirely 
removed by annealing during the process of manu- 
facture. 

The usual procedure to straighten a bent shaft is to 


Its function is to by-passs the} 





have the shaft re-machined. This usually entails 
completely dismantling the unit, and it may be possible 
to use some other means to better advantage. A short 
time ago we were successful in straightening a large 
generator-shaft by the local application of heat. This 
shaft had become bent to the extent of 0-022 in. 
through the failure of a guide bearing, and it was 
straightened while standing in a vertical position on 
the floor of the generator-room and without the rotor 
and field-pole assembly having to be removed. The 
total weight of the shaft and rotor was 320tons.* The 
most difficult problem was the accurate measurement 
of the shaft when vertical to determine its straightness. 
This was accomplished by using four piano-wire plumb 
lines and taking readings with a micrometer-pin gauge 
fitted with a telephone receiver and a dry cell. A 
click in the receiver was heard when the gauge touched 
the plumb line without disturbing it, and an experienced 
reader could easily obtain results to within a variation 
of plus or minus 0-002 in. For local application of 
heat to the shaft two large Hauck coal-oil burners were 
used, with a baffle and asbestos paper to localise the 
flame. The effect of a 10-minute application of heat 
was first observed, and a second application lasting 
15 minutes, made 24 hours later, completed the 
necessary straightening. Fig. 6, page 400, shows the 
plumb-line arrangement used. 

The necessity for carrying expensive spare parts in 
stock or expensive patterns for the replacement of 
castings is being eliminated to an increasing extent by 
the use of electric welding. Close co-operation between 
the maintenance departments of the various plants and 
the engineers has enabled the Commission’s own staff 
to cope with any problem of restoring eroded parts of 
complicated structures such as turbine runners, turbine 
guide vanes, shafts, bulkhead castings, &c. The 
problem has not rested merely with the restoration of 
the eroded parts; the studies made have shown that 
the original shape or curvature of the eroded surface 
could usually-be improved upon, and this has resulted 
not only in prolonging the life of the parts treated, 
but also has increased the efficiency of the machine in 
a number of cases. An example lies in the treatment 
of the exit edge of the runner-blades and the stream- 
lining of the blades where they join the hub. A late 
development of electric welding has been the application 
of stainless steel as a surface coating to such surfaces or 
portions of surfaces as are subject to erosion. The 
method of finishing the coating of stainless steel is im- 
portant, a high polish increasing the resistance to erosion. 
Air tools are used for grinding, and high-speed rotary 
tools, using cup grinding wheels, the flat edge of the 
cup being the grinding surface, are quickly supplanting 
all others. They are more efficient than disc wheels, 
but require considerably more power, necessitating the 
installation of larger air compressors as this work is 
extended. 

The runner shown in Fig. 8 had previously eroded 
very quickly, being in the badly pitted condition shown 
by Fig. 7 after approximately three years’ service. 
This was the first extensive work done with stainless 
steel, and being somewhat of an experiment, the 
stainless steel was used only on the most severely pitted 
portions, the repaired areas being indicated very 
clearly, from their triangular outline, in Fig. 8. It 
will be seen from the figure that there is not a flaw 
on the stainless-steel areas, while, on the other hand, 
there is considerable erosion on the buckets adjacent 
to and beyond these areas, The untreated parts 
of the bucket will be seen to be much less severely 
pitted in Fig. 8, the erosion having occurred in the 
period of service after the repairs on the other parts 
were made. This shows conclusively the benefit of 
using stainless steel for protection from erosion. 

An even later development of the application of 
electric welding is for welding comparatively thin rings 
of Monel metal on to cast-steel valve casings where a 
non-rusting wearing surface is required. This method 
has been applied to some of the earlier Johnson valves, 
in which originally bronze rings about 20 in. in diameter, 
3 in. wide, and only 4 in. thick were used. These 
rings were pressed or shrunk into place, and the 
difficulty of securing a thin ring of this diameter will 
be obvious, especially when the 4,-in. material of the 
ring was partly cut away to form a keyway. A further 
development along this line would seem to suggest 
itself, viz., to do away with the separate ring altogether 
and deposit a layer of Monel metal by means of an 
electric welding machine directly on to the cast steel, 
the deposited Monel metal being afterwards machined 
to size. A comparatively small thickness of Monel 
would be required. 

In conclusion, it may be said that the Commission’s 
undertaking in Ontario has so many and such varied 
features from the standpoints of both organisation and 
technique which would prove of interest to members of 








* This section of the work has been very fully de- 
seribed in several contributions by Mr. A. 8. Robertson, 
originally to the Toronto Section of the A.1.E.E., and 
afterwards published in Electrical News and Engineering. 





this Institution that difficulty has been experienced in 
making a selection of items for review. This must 
be the case with an organisation that operates some 
38 hydro-electrical developments, each with its own 
chgracteristics, together with the varied equipment 
comprised in the transformation and transmission 
systems necessary to serve several hundred munici- 
palities. 


THE FATIGUE RESISTANCE OF 
UNMACHINED FORGED STEELS.* 


By G. A. Hanxrys, D.Sc. (Eng.) and 
M. L. Becker, Ph.D. 


THE investigation described in this paper was carried 
out at the National Physical Laboratory as part of the 
work on the effect of surface conditions on the fatigue 
resistance of steels supervised by the Executive Com- 
mittee of the Laboratory. In previous papers by the 
authors and others it has been shown that the fatigue 
resistance of spring steels is profoundly influenced by 
the condition of the surface of the material. Thus, in 
ordinary laminated springs used in automobile suspen- 
sion systems, the steel is in the form of unmachined 
heat-treated rolled plates, and for this condition of the 
material it has been found that the endurance fatigue 
limit may be appreciably less than one-half of that 
of the same material when machined and polished. 
In addition to springs, many other steel components 
are subjected in service to alternating or repeated 
stresses without the material being machined or polished 
subsequent to manufacture and heat treatment, but 
little is known of their resistance to fatigue when in 








this condition. A , the present investigation 
has been carried out with the main object of determining 
the fatigue resistance of certain representative steels 


when tested in the condition in which they are often 
used in service, namely, as unmachined heat-treated 
forgings. The results of somewhat similar tests on 
unmachined rolled mild-steel bars of rectangular section 
are also included in the paper. 

The materials used in the work on unmachined 
forgings were four steels conforming approximately 
to the requirements of British Standard Specification 
5005, Wrought Steels for Automobiles, and comprised 
a 0-20 per cent. carbon steel, a 0-40 per cent. carbon 
steel, a 3 per cent. nickel steel, and a high-tensile nickel- 
chromium steel. For the purposes of the investigation 
it was necessary to obtain a number of small forgings 
in these materials which would be suitable for fatigue 
tests. The reasons for selecting these particular steels 
were as follows: The 0-20 per cent. carbon steel is 
widely used for many kinds of forgings not necessarily 
confined to automobiles; the 0-40 per cent. carbon 
steel and the 3 per cent. nickel steel appear to be widely 
used in the automobile industry for unmachined forged 
parts, such as engine connecting rods, axles, steering 
arms, &c.; the nickel-chromium steel was considered 
to be representative of high-class alloy steels used as 
forgings in aircraft and automobile engineering. It 
was known by the two firms, A and B, supplying the 
steels that tests were to be carried out at the National 
Physical Laboratory on the materials they had supplied. 

The main object of the investigation was to obtain 
representative values of the endurance fatigue limits 
of the various materials when tested in the unmachined 
condition as received from the manufacturers, and to 
compare these values with endurance fatigue limits 
obtained in the same manner on similar test-pieces 
which had been machined and polished. The forms 
of the forgings used in the fatigue tests are shown in 
Figs. 2 and 3, page 403. The centre portions of test- 
pieces (a2) were not machined or polished. The centre 
portions of test-pieces (6) were machined to 0-250 in. 
in diameter, and finally polished with No. 00 blue-back 
emery paper. The effective diameters of all the ori- 
ginal forgings had been carefully measured, and eight 
were selected from each batch for use as type (a) 
specimens; they were chosen for their uniformity 
of diameter and roundness of section, as well as being 
representative of the whole batch as regards hardness. 
Six specimens of type (6) were also machined from each 
batch, the original diameters of the centre portions of 
forgings from manufacturers A and B being about 
0-33 in. and 0-31 in., respectively. 

The actual fatigue tests were carried out in rotating 
bending fatigue testing machines in use at the Labora- 
tory, the arrangement of the loading being shown in 
Fig. 4. It will be seen that the method of loading is 
such that the middle portion of the test-piece is sub- 
jected to a uniform bending moment over the central 
length of 2 in., and the stress cycle in the test-piece 
is completely reversed from tension to compression 
for each serehilion of the driving motor of the machine. 
The speed of the machines was approximately 2,000 
complete stress cycles per minute. Endurance fatigue 
limits (on a stress cycle basis of approximately 10 





* Paper read before the Iron and Steel Institute, on 
Wednesday, September 14, 1932. Abridged. 
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obtained for each batch of forgings. 
The main results of the tests are summarised in 
Table III. In addition, Table III, shows the ratio | 


millions) using specimens of types (a) and (0) were} 


to be practically indistinguishable from that some 
distance below the surface. All the steels were coated 


| with oxide scale which appeared to adhere firmly in 


any shallow depressions in the surfaces. No quenching 


of the fatigue strengths under the two given conditions | cracks were detected in any of the specimens examined. 


within the same batch of forgings, and the ratios of 
the fatigue strengths to the ultimate tensile strengths 
of the materials. The former ratios allow a direct 
idea to be obtained of the effect of the surfaces on the 
fatigue strengths of the forgings, whilst the latter ratios 
are often of use in assessing relative values of fatigue 
strengths of various materials. Considering first 
the endurance fatigue limits obtained on the machined 
and polished specimens, it can at once be stated that 
the values obtained in the present tests are in good 
agreement with results of previous investigations, and | 
that all the materials, when in the machined and | 
polished condition, possess satisfactory resistance to 
fatigue in relation to their respective compositions and 
tensile strengths. The values obtained on the un- 
machined specimens, however, are lower than those 
obtained on the machined specimens, particularly 
in the cases of the higher tensile alloy steels. The | 
conditions of the tests enable the lower results on the | 
unmachined specimens to be directly ascribed to the 
effects of the “as forged and heat-treated ” surfaces. | 
For spring steels, the authors have shown that surface | 
decarburisation of the steel may be a marked source | 
of weakness in regard to fatigue resistance, and accor- 
dingly microscopic examination has been made of the 





| 








Fig. 2. TEST PIECE TYPE ‘a” UNMACHINED 


In order to reveal the presence of any decarburisation, 
specimens of all steels were heated rapidly in a small 
electric furnace to 950 deg. C., and cooled sufficiently 
slowly to prevent the development of the martensitic 
structure. An examination of the structures near the 
edges of sections which were polished and etched after 
this treatment showed that appreciable surface decar- 
burisation was present in all cases. Similar sections, 
the edges of which had been ground before normalising, 
showed that any decarburisation resulting from the 
normalising treatment was small in comparison with 
that which had occurred previously during the manu- 
facturers’ heating and forging operations. In the cases 
of the nickel-chromium steels, the surface decarburisa- 
tion does not appear to be so marked as in the other 
steels, but in these cases it was noted that the slow cool- 
ing did not produce a typical normal structure, and 
it is therefore possible that the degree and extent of 
the decarburisation cannot be accurately judged from 
the microstructures. 

The microscopic examination does not prove that in 
the present series of tests the lower values obtained on 
the unmachined specimens were directly due to surface 
decarburisation. Other factors, such as cavities filled 
with slag or oxide and irregularities of shape causing 
local stress concentrations, were 
undoubtedly present on the sur- 
faces of the unmachined specimens 











and probably contributed to the 
low values obtained. It seems 








probable, however, that in the case 
of steel forgings, as well as for 
spring steels, surface decarburisa- 
tion of the steel is one of the main 
factors causing the fatigue resis- 
tance with unmachined surfaces 
to be less than that obtained on 








the same material in the machined 
and polished condition. 
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material at and near the surfaces of a number of the ; 
unmachined forgings used in the present tests. 
Microscopic Examination of Structures and Surface 


Hardness ‘1 ests.—Representative specimens for micros- | from each group of steels, using loads of 5 kg. and 10 kg., 
copic examination were cut from the central (reduced- | and with the test surfaces in the unmachined condition | _ 


diameter) portion of broken test-pieces, and transverse 


As a further examination of the surface condition 
of the forged materials, standard diamond pyramid 
hardness tests were made on at least two specimens 


except for an extremely light polishing with fine 


TABLE II].—Summary or Resutts or Faticve Tests on Foroinas. 





























| Endurance Fatigue Limit. 
| => | Tons per sq. in. Ratio Ratio 
| Average | Strength. . eas ad's Ratio 
Description of Manu- Brinell . 3. . 3. . 
Material. facturer. | Hardness | TOD®Per | 4s forged. |. Machined ool a oo > Col. 4. 
- sq. in. and Polished. 
Number. (Estimated Type (a) | = (0d) Col. 2 
from Col. 1). Specimens mens. 
1. = 3. 4. 5. 6. 7. 
| } | | | 
0-20 per cent. | fA 135 300 | 6+ 12-1 +142 | 0-85 | 0-40 0-47 
carbon steel | B 149 33 | £17 £147 | 0-80 | 0-35 0-45 
j | 
0-40 per cent. | A 205 =| 45 | + 16-5 + 21-0 0:78 «| 0-87 0-47 
carbon steel | B 185 | 41 | 412-7 +216 | 0-59 0-31 0-53 
3 per cent. nickel | A 274i 59 + 15-0 +325 | 0-46 | 0-25 0-55 
steel B } 240 52 | 4 15-8 + 27-9 0-57 0-31 0-54 
Nickel-chromium | A 308 66 + 18-0 + 31-5 0-57 0-27 0-48 
steel B 278i 60 + 14- + 31-0 0-46 0-24 0-52 
sections were examined after polishing and etching inaj|emery paper. Similar tests were then made on 


dilute solution of nitric acid in alcohol. The 0-20 per 
cent. carbon steels were found to present structures 
typical of normalised mild steel, whilst the 0-4 per cent. 
carbon steels presented a martensite-troostite structure 
and a sorbitic structure in the materials from manu- 
facturers A and B, respectively. Martensitic struc- 
tures were revealed in the nickel steels and the nickel- 
chromium steels as supplied by both manufacturers. 
The 0-20 per cent. carbon steels showed slight surface 
decarburisation, this being more marked in the forgings 
supplied by manufacturer B than in those supplied by 
manufacturer A. The other steels had been quenched 


and tempered, and accordingly were not in a suitable 
condition to reveal the extent of any decarburisation ; 
in each case the structure near the surface was found 








machined and polished flats on the same specimens to 
obtain comparable figures of the diamond pyramid 
hardness of the body of the metal. The results of these 
tests are summarised in Table IV, each result given 
being a mean value obtained from about 12 separate 
tests in fair agreement. ‘The results given in Table IV 
show appreciable differences between the hardnesses 
of the original forged surfaces and of the interior metal, 
particularly for the alloy steels. Further, it will be 
found, on comparing Tables III and IV, that the 
materials which show the more marked differences 
between surface and interior hardness are those which 
give the more marked differences between the fatigue 
limits in the unmachined and machined conditions. 
It seems probable that decarburisation accounts 


for the lower hardness values obtained at the surfaces 
of the unmachined specimens, and accordingly the 
results of the hardness tests support the suggestion 
that surface decarburisation of the steel is one of the 
main factors causing the fatigue resistance with “as 
forged and heat-treated ” surfaces to be less than that 
obtained on the same material in the machined and 
polished condition. 


TaBLe IV.—Diamond Pyramid Hardness Tests. 








| 
Diamond Pyramid Hardness 
| 
| 








Description of Manu- es EEE 
Material. facturer At | Interior. | Difference. 
Surface. 

0-20 percent.carbon|f A. | 150 154 4 
steel B. 146 158 12 
0-40 percent.carbon|f A. | 206 221 15 
steel B. 171 192 21 
3 per cent. nickel A. 233 284 51 
steel B. 215 247 $2 
Nickel-chromium lS A. 291 333 42 
steel B. 242 289 47 








Additional Tests on Rolled Mild Steel.—A few addi- 
tional tests were made on rolled mild-stee] bar in order 
to determine whether the “as rolled” surface was 
likely to have any marked effect on the fatigue-resisting 
properties. The actual material was normal commer- 
cia] mild steel taken from the stock kept for genera] use 
at the Laboratory ; it was in the form of rolled plate 
2 in. by } in. in section. A tensile test on the material 
gave an ultimate tensile stress of 31 tons per square 
inch, yield stress 19 tons per square inch, and an elonga- 
tion of 32 per cent. on an 8-in, gauge length. Fatigue 
tests were made on the steel in a rotating cantilever 
bending fatigue testing machine, using specimens of 
the form shown in Fig. 7, the flats being left in the 
unpolished condition so that they represented the 
original surface material of the bar. The results of the 





‘tests are given in Table V, together with the results 














| of rotating cantilever fatigue tests on normal polished 
specimens of the same material. It will be seen that 
the effect of the rolled surface was small. 





TaBLeE V.—Fatigue T'ests on Mild Steel. 





| 
; Endurance Fatigue Limit on 
Condition of Test. 10 Million Reversal Bass. 


| 





| Tons per sq. in. 

Test-pieces as in Fig. 7 with + 14-5 
unmachined flats 

Normal circular polished speci- + 15-7 


mens 








The result of the rotating cantilever tests was sup- 
ported by plane bending fatigue tests under repeated 
stress cycles on large test-pieces of the unmachined 
mild-steel plate, in which a safe endurance range of 
about 0 to 21 tons per square inch was obtained. 
This value is only slightly lower than would be expected 
on¢imilar completely polished specimens of the material 
under this form of test, and is of the same order as the 
safe endurance ranges obtained in previous tests of 
unmachined commercial spring-steel plates tested by 
the same method in the same machine. Polished and 
etched transverse sections of the unmachined surface 
of the mild-steel plate were examined under the micros- 
cope, but no evidence of marked surface decarburisa- 
tion or other surface defects was apparent. 

Conclusions.—It is suggested that the results of the 
investigation can be taken to be representative of com- 
mercial steel forgings. It is concluded that the effect 
of the ‘‘as forged and heat-treated”’’ surface on the 
fatigue strength of forgings is not very marked for 
mild steel, but is of very definite importance in the 
case of steels which are heat-treated to give a high 
tensile strength. It is evident that, in order to use 
quenched and tempered forgings to the best advantage, 
it is very necessary for them to be machined and 

lished when high resistance to fatigue is required. 

en machining or polishing is not practicable, it 
appears that the advantages of using high-tensile 








alloy steels in preference to lower tensile mild steel or 
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SWITCH FUSES FOR OVERHEAD LINES. 


CONSTRUCTED BY MESSRS. GENERAL ELECTRIC COMPANY, LIMITED, ENGINEERS, LONDON. 




















medium-carbon steel are much less than would be 
expected from the relative differences in tensile strength. 

The results of the investigation show the existence 
of defective surfaces on heat-treated forgings, but it 
is not suggested that these can be avoided by immediate 
practicable improvements in manufacturing methods. 
The present results give quantitative information on 
the effect of such surface layers on the fatigue resistance, 
and should enable designers to estimate, more accurately 
than hitherto, the sizes of such forgings in relation to 
the stresses which they have to bear in service. 


SWITCH FUSES FOR OVERHEAD 
LINES. 


Tue problem of designing simple and inexpensive 
switching equipment for use on overhead distribution 
systems operating at pressures up to, say, 11 kv. is| 
one which is of importance no less to the supply engineer 
than to the manufacturer, and has both its technical 
and economic aspects. Fortunately, more than one 
solution is forthcoming, one of the best of which is 
probably to use a switch with either a separate or a 
self-contained fuse, and to arrange this protective | 
device so that it can be lowered for inspection and | 
renewal and operated from the ground while in position. | 

Figs. 1 to 3 show a pull-down combined switch and | 
fuse which comes within the latter category of apparatus, 
and is being manufactured by Messrs. General Electric 
Company, Limited, Magnet House, Kingsway, London, 
W.C.2, for protecting transformers with capacities up | 
to 200 kv.-a. As will be seen, it consists of two frame- | 
works, one of which is secured to a transmission pole of | 
simple H pattern and carries insulators on which the | 
fixed contacts of the switch are mounted. The other | 
framework is also secured to the pole, but is hinged so 
that it can swing outwards as shown in Fig. 2, counter- 
weights being added to balance the movement. This 
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Fie. 2. Swrron Fuse Open. Fie. 3. Swirren Fuse LOweErReb. 





it is necessary to re-wire the fuses or to inspect the 
| contacts, it can be brought down farther into the posi- 
|tion shown in Fig. 3, thus enabling the work to be 
|earried out at ground level. No ladder is therefore 
| necessary. 
The fuse itself consists of a porcelain barrel to each 
end of which a contact is fixed. This barrel is sealed 
at the upper, but is left open at the lower end. The 
|fuse wire is cut to length, doubled back along itself 
and threaded through a piece of Sistoflex, which is 
| placed about 1 in. from the looped end. It is then 
inserted in the barrel, the doubled end being clamped 
to the lower contact. This arrangement, it is claimed, 
| ensures that the fuse will melt at the upper end of the 
barrel and that the resulting gases will be quickly 
|expelled. The fuse barrels are provided with rain 
sheds and are clamped at their centres to the upper 
cross-arm of the moving frame. Arcing horns are also 
fitted to both sets of contacts, so that the unit can be 
used as a horn air-break switch. Means are provided 
for locking the switch in either the open or the closed 
| positions. 
| Fig. 4 shows a link containing a fuse of the same 
eneral type as that which has just been described. 
ft is not, however, provided with rain sheds, but, on 
the other hand, is fitted with eye rings into which a 
hooked operating rod can be inserted from ground level. 
By pulling the upper eye ring, the fuse and link can be 
drawn out, the top contacts thus forming an isolating 
switch. This action renders the lower ring accessible, 
|and the fuse can be removed altogether for re-wiring 
| by inserting the hook of the operating rod in it and 
giving it a sharp upward jerk. Arcing horns are fitted 
to the upper contact of the link and to the fixed contact : 
framework carries the moving switch contacts, between | of the upper insulator, thus giving the fuse link a small | 
each pair of which an expulsion-type fuse is fitted. To | rupturing capacity. We understand that currents oP 
open the switch, the pole, which is attached to the | to 8 amperes at 11,000 volts can be safely ea saat y 
cross-arm on the lower frame, is pulled down until the | these horns. The same firm has also developed a 
latter assumes the position shown in Fig. 2, while if | switch fuse for mounting on single wood poles. 




















Fie. 4. Expursion-Type Fuse Linx. 
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TRANSATLANTIC PASSENGER 
JETTY AT THE PORT OF BORDEAUX. 
By Brysson CunnineHaM, D.Sc., M.Inst.C.E. 

Tue Autonomous Port Authority of Bordeaux 
has been engaged for some time on an extensive 


programme of engineering works for the develop-| which amounts to between 50,000 and 60,000 
ment of the port, and for the exploitation of its |embarcations and disembarcations per annum, is 
|important among the port’s many activities, and | passengers to Bordeaux, anxious to avoid the delay 
the Port Authority has recognised the necessity | entailed by a long river trip, was envisaged by 


natural advantages as the commercial gateway to 
the Atlantic for a large region of South-Western 


description is compiled from notes taken at the time, 
amplified very appreciably from official documents 
courteously placed at his disposal and illustrated 
by drawings and photographs which were also 


| supplied by Monsieur Lévéque. 


landing stage at Tilbury is a floating structure, 
rising and falling with the tide in the Thames, but 
not otherwise subject to disturbing influences. At 
Le Verdon, the jetty is rigidly supported on solid 
cylindrical columns in a situation which, despite the 


The passenger traffic of the Port of Bordeaux, | protection afforded by the Médoc peninsula, cannot 


be considered as completely sheltered. 
| The necessity for an advance landing place for 


France. Chief among these enterprises is a pas- | of fostering a movement which is full of promise |the local officials as far back as 1910 and in an 


Fig.1. ESTUARY OF THE GIRONDE. 
—- i . __———eemcie . 


i \Q 


4 
Hy) 


ae a 
WZ INTE oO Grave 
aati 7/7 Le DING JETTY 








“ENGINEERING” 


Fig. 2. GENERAL ARRANGEMENT OF THE OUT-PORT. 
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senger landing jetty to permit of the development 
of port-of-call traffic and in addition to meet 
the needs of the South American services, due to 
the introduction of large new liners of “ L’Atlan- 
tique”’ class, at the outport of Le Verdon. This is 
a structure of so outstanding a character both in 
regard to its design, the magnitude of its constituent 
parts, and the originality of the means adopted for 
its construction as to merit the careful attention 
of port engineers. It embodies certain features of 
French conception which are unique in current 
practice. During a recent visit to the South of 
France the writer spent a couple of days at Bordeaux, 
and by the courtesy of Monsieur F. Lévéque, the 
Chief Engineer and Director of the Port Authority, 
was enabled to make a close inspection of the work 
and to see it in several stages of its execution and, 
in part, practically completed. The following 





Fie. 3. 


ViapuctT AND Jetty ; Novemser, 1931. 





and capable of much development under favour-| Act of Parliament (Loi) obtained in that year 


able conditions. Among the chief desiderata are 
speed of transfer between ship and shore and 
expeditious means of inland transport, in order to 
enable travellers to reach their ultimate destinations 
with the least possible delay. Just as, in the case 
of London, it has been found advantageous to 
provide landing facilities at Tilbury, near the mouth 
of the Thames, in connection with a time-saving 
journey by rail to the Metropolis, so, at Bordeaux, a 
new landing place is being specially constructed at 
Le Verdon at the mouth of the Gironde, in con- 
junction with an accelerated train service direct 
to Bordeaux. 

But while the principle is the same in both cases, 
there are essential differences of detail. Tilbury 


|is only 25 miles from London Bridge, while Le Ver- 


don is distant over 60 miles from Bordeaux. The 








|for certain port extension works, the outport of 
| Le Verdon was specifically indicated as the site. 
| Early in 1914, a subsequent Act empowered the 
|construction of works, consisting essentially of a 


landing jetty or pier (Méle d’Escale), with berthage 
on both sides, and a station for passengers, with 
railway connections and all the equipment necessary 
thereto. At this point, the war intervened, and it 
was not till its conclusion that the project definitely 
took shape and reached the stage at which the plans 
were completed and put out to tender. Unfortu- 
nately, financial considerations deferred any further 
action, and it was only in 1928 that the newly 
formed Autonomous Port Authority, which was con- 
stituted in 1925, found itself in a position to provide 
adequate funds for the carrying out of the under- 
taking. 
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As indicated above, Le Verdon is some distance | 


(62 miles) from Bordeaux. Its geographical posi- | PASSENGER JETTY AT THE PORT OF BORDEAUX. 


tion, as shown in Fig. 1, on page 405, is at the | 


extremity of a short embayment to the south- 
east of the Pointe de Grave and just within the 
estuary of the Gironde on the south side. The 
project for the outport, as given in detail in Fig. 2, 
comprises the following maritime works : (1) A “* Méle 
d’Escale,” or landing jetty, 317-5 m. (1,041 ft.) 
long, with berthage on two sides for sea-going ships, 
affording an available minimum depth of water of 
12 m. (394 ft.) on the inner face, and 14 m. (46 ft.) 
on the outer face, connected to the shore by (2), a 
trapezoidal shaped element, or section, 60 m. 
(200 ft.) in length, forming an intermediate link, and 
(3) an approach viaduct, curvilinear in shape and 
312 m. (1,023 ft.) in length, to carry two lines of 
rail tracks and a roadway. In outline, the arrange 
ment is similar to that of the Port of London 
Authority's cargo jetty at Tilbury. 

The jetty at Le Verdon is 38 m. (125 ft.) wide, and 
will carry four lines of rail track with a double- 
storey maritime railway station and the necessary 
baggage-handling equipment. The roadway, which, 
at the landward end of the viaduct, is at the same 
level as the rail tracks, passes up a ramp, or incline, 
to the level of the upper floor of the station, which is 
in the forward part of the jetty. A general view of 
the work during construction is given in Fig. 3, 
on page 405, while Fig. 4, annexed, shows a com- 
posite section of the structure, the left hand half 
being a normal cross-section through the upper deck 
or platform, and the right hand half a cross-section 
through the station. It is formed of five distinct 
longitudinal blocks, or elements, each of 60 m. 
length, carried on four sets of columnar supports, 
or cylinder piers, spaced at intervals of 15 m. longi- 
tudinally, and 15-15 m. transversely, centre to 
centre. These blocks, or elements, are shown in 
elevation and cross section in Figs. 5 to 7. It will 
be seen therefrom that each of the longitudinal 
girders is so arranged as to form three complete 
spans of 15 m., with two end cantilevers of 74 m. 
The pile-columns, or cylinders, which support the 
girders, are 26-50 m. in length; further reference 
to them will be made later. Views of the jetty 


during construction, showing the general arrange- | 


ment of the parts, are given in Figs. 18 to 20 on 
Plate XVI. The trapezoidal section, connecting the 
jetty with the approach viaduct, is the same width 
as the jetty at its outer end, gradually reducing to 
the width of the viaduct at the landward end. It 
is carried on three rows of cylinder piers, spaced 
20 m. apart longitudinally, the transverse spacing 
being irregular, and varying between 9} m. and 
12 m. 

The approach viaduct, which is well shown in 
Fig. 3, has a width of 15-45 m. and is curved to a 
radius of 202 m. It is formed of four separate blocks, 
or elements, one of which has a developed length of 
79°98 m., and the other three a developed length 
of 77-56 m. Each block, or element, is supported 
by two rows of cylinder piers, spaced 28-20 m. 
apart longitudinally and 9-50 metres transversely. 
The four first piles constitute the abutment of the 
work ; they are cylindrical, 4 metres in diameter 
throughout their height, and are distant 9.50 
metres from centre to centre. Each element of the 
viaduct comprises two spans of 28-20 m., and two 
cantilevers of 10-58 m. The first 17 cylinder piers 
of the viaduct have a length of 21-50 m., and are 
illustrated in Fig. 17, on page 408. They are ofa 
different and earlier type compared with all the 
other cylinder piers, including those of the trape- 
zium and the jetty proper, vhich are uniformly 
26-50 m. in length, and are illustrated in Figs. 15 
and 16. The deck of the viaduct at the landward 
end is arranged at the leve! of +8-833. By 
means of a slight incline, it attains the level of 
+ 10-00 at a distance of 38 m. from the end of 
the viaduct. Beyond this point the deck is level. 
Fig 20, on Plate XVI, is a reproduction of a photo- 
graph taken during the construction of the approach 
viaduct. 

The nature of the jetty superstructure and its 
approaches will be readily understood from the 
foregoing description with the aid of the illustrations 
reproduced. Built of reinforced concrete, depo- 
sited in situ by means of moulds, it conforms to the 





Fig.4. TRANSVERSE SECTIONS OF JETTY. 
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ordinary standards of reinforced concrete construc- 
tion, and does not call for further comment. It 
may be mentioned that the cement was a high 
temperature product of German origin supplied as 
war reparations in kind. The main feature of 
interest in the undertaking, constituting its unique 
characteristic, lies in the evolution, design and con- 
struction of the cylinder piers to which attention 
will now be directed. 

First of all, it is necessary to give some explana- 
tory notice of the strata of the estuary and the 
natural foundation. As will be seen from the geolo- 
gical section shown in Fig. 11 on page 407, the marine 
site is occupied by a thick bed of fine dune sand, 
interspersed with occasional pockets of broken 
shells and siliceous pebbles, overlying a stratum 
of grey, lithographic clay. The sand bed has a 
thickness of from 7 m. to 10 m. and its upper surface 
lies at depths ranging from 12 m. to 16 m. below 
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Fig.6. LONGITUDINAL SECTION THROUGH THE SECOND BLOCK 
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zero datum. It is very clean and fine and, while 
maintaining itself generally within the limits indi- 
cated, is subject to important local variations. 
The clay stratum, which has a thickness of from 
5 m. to 6 m., is solid and compact, capable of pro- 
viding excellent support to heavy loads, provided 
the surface is protected from scour. It was obviously 
the proper policy to transmit the jetty loads to the 
clay and to carry the foundation down to that level. 

The fundamental requirement for the substruc- 
ture was that it should be substantial, and that it 
should afford adequate guarantee of immobility and 
strength. The difficulties of a system of reinforced 
concrete piling were sufficiently apparent. Even if 
the piles could have been forced through the sand 
down into the clay they would have suffered more or 
less severely in the process, and probably would 
have been stripped of their shoes. A dredged 
foundation to receive tiers of blockwork, was 
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Fic. 8. Sretrrrne Capprine 


OF CYLINDER PIER. 
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Fie. 10. 


CYLINDER PrER SUSPENDED ; 
PUMPING IN PROGRESS. 


equally inadmissible. Caissons, operated under 
compressed air, would have proved very costly, 
and progress would have been extremely slow and 
tedious. Moreover, they would have required 
temporary works, difficult to construct and maintain 
in an open situation. There remained only the 
process generally known as cylinder sinking. 
Cylinder, or well, sinking is, of course, a long 
established and widely practised expedient for 
difficult foundations in both land and water work, 
and there are several systems in vogue which are 
familiar to English engineers. The method adopted 
at Le Verdon is, however, distinctly novel, and under 
the conditions obtaining there, it has proved strik- 
ingly effective and remarkably expeditious. It 
is the outcome of an idea, put. forward in the first 
instanee by Monsieur Caquot, an Engineer-in-Chief 
of the Ponts et Chaussées, which was considered 
and approved by the officials of the Port Authority. 
An experimental investigation was made, and the 
sapere details of the apparatus were worked out 
by the technical staff under the direction of Monsieur 


Lévéque. 
In the ordinary course of sinking through uncer- 
Strata, 


tain the material is removed from the 








6 


por « > 





interior of the cylinder in successive stages by 
means of a grab-bucket, the cylinder being 
assisted in its descent by its own weight 
that of superimposed kentledge. In maritime 
situations the operation is attended by a 
number of difficulties, and certain risks. 
rate of sinking is slow and, being measured by 
days, would be particularly open to objection 
in a relatively rather exposed estuary where 
a violent storm might unexpectedly arise and 
endanger operations at an incomplete and possibly 
critical stage. It was of the utmost importance at 
Le Verdon that the subaqueous work should be 
carried out expeditiously within brief periods, during 
which calm weather could be counted upon to last 
until each individual sinking was completed. 

The method proposed by Monsieur Caquot was 
characterised by a high degree of rapidity of 
execution, somewhat on the analogy of the suction 
dredger which, working in beds of sand, is able to 
remove hundreds of tons of material within a few 
minutes time. The system consists essentially 
of an installation of high-powered pumps supply- 
ing air to the base of tubes inserted in the 
cylinder to be evacuated. In the arrangement 
as developed at Le Verdon, six suction tubes 
were adopted, set symmetrically round the internal 
circumference of the cylinder, each 250 mm, in 


external diameter, fitted at the top and at certain | 
| Fig. 21 shows the arrangement of the reinforcement. 


intermediate levels with elbow connections, con- 
taining orifices for the purpose of making discharge 
from the interior. Down the centre of each tube 
is led a line of 50-60 mm. gas piping, through which 
a current of compressed air is fed to a sleeve at the 








and | 
| the sand is churned up with the water in the cylinder 


The | 








9. Reryrorcep Concrete Cap oF CYLINDER PIER. 


Fig.11. GEOLOGICAL SECTION ON THE AXIS OF THE JETTY. 
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base capable of being adjusted to the level of the 
surface of the sand. The air is forced out at the base 
through 36 inclined apertures, with the result that 


so as to form an ‘“‘ emulsion,” while at the same time 
the compressed air imparts to it some of its kinetic 
energy, enabling the mixture to be the more readily 
drawn up the suction tube. The apparatus which 
is designated an ¢mulseur is shown in detail in 
Figs. 12 to 14 on page 408. 

The cylinders are of reinforced concrete, made 
with aluminous cement of French manufacture, and, 
in general, they have a length of 26-50 m., the 
exceptions being the seventeen piles in the approach 
viaduct, previously referred to. The overall 
diameter for the shaft, which is 21 m. in length and 
has a circumferential thickness of 0-15 m., is 4 m. 
At the foot of the shaft is a bell-mouth expanded 
base increasing the diameter to 7-5m, The cylinders 
were constructed in a horizontal position in the work- 
yard adjacent to the site of the jetty, and they weigh 
about 290 tons apiece. Figs. 15 to 17 show two 
sections, the earlier design shown in Fig. 17 being 
abandoned in favour of that shown in Figs. 15 and 
16, which offered less resistance to sinking. The 
general lay-out of the cylinder building yard and its 
relation to the jetty is well shown in Fig. 18, on 
Plate X VI, while a view of the cylinders during con- 
struction is given in Fig. 22 on the same Plate. 


The design finally adopted with completely 
successful results was not arrived at until after 
a series of trials. At first the suction tubes were 
fixed on the exterior of the shafts, but were there 
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found to be exposed to damage and deterioration, 
and so were removed to the interior. One of the 
difficulties encountered in the early stages of experi- 
mentation was the production of “blows” or 
“draws” of sand from outside beneath the cir- 
cumferential cutting edge into the base of the 
cylinder, due to the excess of external hydrostatic 
pressure as the interior was evacuated. This action 
was counteracted by providing smal) auxiliary tubes 
for the admission of water into the base of the shaft 
to replace the sand as it was withdrawn. One of 
these pressure-equalising intakes can be seen on the 
left of Fig. 15. 

At the upper end of each cylinder was fixed a 
steel framework serving to support the émulseur 
which could be adjusted by suitable tackle. On 
the same platform was installed an inclinometer, a 
kind of pendulum hurg on a tripod above a horizon- 
tal plate, which indicated automatically departures 
from the vertical during the descent of the cylinder, 
enabling the men to operate the pumps to meet the 
conditions. It is recorded that no serious difficulty 
was encountered in maintaining verticality. At the 
same time, experience showed the necessity of 
having the cylinder pier supported throughout by 
a powerful crane to courtetact gross irregularities 
of movement, since the limits of correction by the 
émulseurs were in the neighbourhood of 10 per cent. 

After moulding and seasoning, the cylinders were 
conveyed on rolling trucks to an inclined slipway, 
where they were launched into the sea, in such a 
position that they could be handled by a floating 
sheer-legs of 300 tons lifting capacity, specially 
provided for the purpose. The sheer-legs carried 
two lifting hooks, each individually capable of 
taking 225 tons. At the foot of the slipway, the 


a 


cylinder was secured to the two hooks at two 
points, one on the expanded base and the other at 
an axis of rotation midway up the main shaft, which 
is formed of a steel bar passing through the cyl- 
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inder, as can be seen in Fig. 15, 
on this page. The cylinder was 
transported horizontally to its 
assigned position, on reaching 
which it was up-ended to the vertical by lowering|of the cylinder. These cappings provided the 
the hook supporting the base. During the process | bearings for the beams connecting the cylinders 
of rotation, one of the hooks was called upon to take | and supporting the deck, and thereafter the work 
a weight of 225 tons, for which purpose the specifi- | was simply that of setting the moulds and reinforce- 
cation had made preparation as stated above. The | ment and pouring the concrete in the open. The 
process of up-ending is illustrated in Figs. 23 and | process of placing one of the caps in position is 
24, on Plate XVI. | illustrated in Fig. 8, on page 407, while it is shown 
Having been up-ended, the cylinder was set as | after fixing in Fig. 9. 
exactly as possible over its location and lowered| The rate of sinking the cylinders improved con- 
until it took its bearing on the ground, the greatest | siderably as the work progressed. At first, in the 
amount of error experienced in this operation being | tentative experiments of 1926, it was of the order 
0-40 m. Meanwhile, the working crew connected | of 7 cm. per hour, but towards the end, a metre 
up the couplings between the tubes and the pumps, | and even 1-80 metre was realised. In fact, in the 
and as soon as the cylinder was set, pumping opera- | most rapid instances, only five to nine hours inter- 
tions were commenced. The operation is shown in | vened between the moment the cylinder was taken 
Fig. 10 on page 407. The hook supporting the axial | in hand by the sheer-legs to the moment when the 
pivot was lowered to correspond with the sinking, | knife-edge reached the clay, of which two hours 
in order to avoid “ blows” of sand. When the | were occupied in transporting the cylinder and 
cutting edge of the cylinder reached the clay and | manceuvring it into position and the remainder in 
all the sand had been evacuated, by adjustment of | actual pumping, exclusive of the time required to 
the hydro-static head and the employment of high- | sink the knife-edge into the clay. 
powered pumps for lowering the water level inside| The principle of subaqueous cylinder sinking by 
the cylinder it was possible to continue sinking | the foregoing method, established so completely at 
into the clay. On account of the form of the|Le Verdon, is bound to be of great utility and 
cylinder at the base, this device amounted to|advantage in other maritime situations; and in 
subjecting the pier to a heavy load, and forced the | cases where the stratum to be penetrated is not 
knife-edge into the clay to a depth of 0-40 m. or|sand, but material of an argillaceous character, it 
0-50 m. is not difficult to foresee the application of a rotating 
The next operation was the sealing of the base by | cutter to produce disintegration on the same lines as 
means of a deposit of concrete under water. This | a suction cutter dredger. 
having been accomplished, the interior of the| In the course of experimentation at Le Verdon 
cylinder was pumped out and concrete inserted up| certain facts emerged which led to the following 
to the upper part. Next a concrete capping, with | statement of conclusions issued on the authority of 
an external rectangular section of 4-70 m. by | the engineers. 
4-60 m., with splayed angles and an interior cireular| (1) When cylinders sunk by this method have to 
section of 4-05 m. diameter, was set over the head | be employed in exposed situations, it is essentia! 
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to provide for carrying out the work as rapidly as 
possible. If, indeed, in consequence of bad weather, 
it should be found necessary to leave a cylinder 
partially sunk or imperfectly bedded, it would run 
very serious risks. It is important therefore to 
use cylinders constructed ashore and of length 
sufficient to allow their tops to appear above 
water level at the end of sinkage. At Le Verdon, 
the earliest cylinders, of 21 m. length, had to be 
lengthened in situ within steel compartments, caus- 
ing considerable loss of time, as well as allowing the 
work to sustain injury on several occasions from 
the sea. The later cylinders, of 26-50 m. length, 
were sufficiently long to leave a margin of 3 m. 
length unsubmerged. 

(2) The handling of such huge masses entails 
the use of very powerful lifting appliances. It is 
possible, of course, to reduce the weight by con- 
veying the pile immersed in water, but this arrange- 
ment was tried and discarded at Le Verdon on 
account of a number of difficulties. 

(3) It was found that passage through beds of 
shingle containing stones as large as the closed fist, 
did not offer any serious impediment to sinking 
by the émulseurs. At Le Verdon such beds, up 
to a metre in thickness, were successfully passed 
through. It is to be gathered, however, that the 
process could scarcely be applied without modifica- 
tion to passage through beds of great thickness in 
which the pebbles, accumulating round the émul- 
seurs, in size too large to be sucked up the tube, 
would form a sort of filter tending to block the 
passage of sand. 

(4) Experience has demonstrated the wisdom of 
having available a larger number of émulseurs 
than is strictly necessary. At Le Verdon, the 
initial number of three per cylinder was subsequently 
doubled. 

(5) In order to ensure rapidity of sinking, it is 
essential to have a well trained and experienced 
gang of men to operate the émulseurs, who are 
capable of judging from the nature of the pumped 
material and from other factors the depth which 
the cylinder has reached. 

The works at Le Verdon, which are rapidly 
approaching completion, the last of the 96 cylinders 
having been fixed in position at the beginning of 
May last, have been carried out by the Société 
Anonyme Hersent, in financial collaboration with 
the firm of Julius Berger, of Berlin. The estimated 
cost of the whole undertaking is 195 million francs. 
With Monsieur Lévéque, the Engineer-in-Chief 
Directeur of the Port has been associated Monsieur 
Peltier as engineer in charge of the new works at 
Le Verdon. This article should not be closed without 
an acknowledgment of the author’s indebtedness to 
Commandant Guérin, who accompanied him to the 
site and gave verbally much interesting information 
about the port and its commercial development. 








IRON AND STEEL INSTITUTE AND 
INSTITUTE OF METALS JOINT 
AUTUMN MEETING. 

(Concluded from page 396.) 

CONTINUING our report of the first joint autumn 
meeting of the Tron and Steel Institute and Institute 
of Metals, held in London from September 12 to 15, 
we have now to deal with the final business session 
of the Institute of Metals, held on the morning of 
Wednesday, September 14. Sir Henry Fowler again 
occupied the Chair. 

NICKEL WIREs. 

The first paper considered was a communication 
from the staff of the Research Laboratories of Messrs. 
General Electric Company, Limited, Wembley, 
entitled, ‘‘ Mechanical Properties of Nickel Wires,” 
by Mr. C. E. Ransley and Dr. C. J. Smithells. The 
paper was read by Mr. Ransley, who stated that it 
contained data on certain mechanical properties 
of fine nickel wires. The materials used included 
commercial nickel, refined nickel prepared by 
melting in hydrogen, and the same material with 
small additions of the elements commonly present 
in commercial nickel. The investigation had shown 
that the annealing temperature of commercial 
nickel wire, which had been reduced 75 per cent. 








by cold-drawing, was independent of wire diameter. 





For the material used, this temperature was 640 deg. 


|C., as judged by changes in tensile strength and 


elongation. Additions of iron, manganese, or 
magnesium increased the tensile strength of cold- 
drawn wire. Whilst fine nickel softened with low- 
temperature annealing, these wires showed a slight 
increase in tensile strength after annealing below 
400 deg. C. The annealing temperature of pure 
nickel was about 480 deg. C., but this was raised 
100 deg. C. by the addition of 2-33 per cent. of iron, 
140 deg. C., by 0-34 per cent. of manganese, and 
160 deg. C. by 0-07 per cent. of magnesium. Addi- 
tions of these elements led to the development of 
large crystals on annealing above 800 deg. C., with 
consequent fall in tensile strength and elongation. 
A simple form of long-period tensile test, or creep 
test, had been developed. This was carried out by 
suspending weights from single-strand filaments 
mounted somewhat like lamps in glass bulbs filled 
with argon. The filaments were maintained at 
temperatures ranging from 700 deg. C. to 1,000 deg. 
C., as measured by a disappearing-filament pyro- 
meter. By means of this apparatus, the time to 
fracture under various loads at elevated tempera- 
tures had been determined for commercial nickel 
wire. The curves obtaitied, for periods from 30 
seconds to 1,000 hours, were of the type usually 
obtained by more elaborate methods, and indicated 
that the method might be applied to give data on 
creep over much longer periods. 

Mr. W. R. Barclay, who opened the discussion, 
stated that the question of the purity of nickel had 
been emphasised. During the past two years, a 
definite step forward had been made in obtaining a 
high standard of purity in commercial nickel wire. 
It had been possible to cut down materially additions 
such as manganese and magnesium, and, at the pre- 
sent time, it was no uncommon matter to obtain 
a standard of purity of 99-6 per cent. in the com- 
mercial metal. Dr. M. Cook, who spoke next, 
stated that in some curves given by the authors, 
showing the effect of minor constituents on the 
tensile strength and elongation of nickel wire after 
annealing at various temperatures, he had been 
interested to find that the tensile-strength curve, 
in some cases, showed, subsequent to the recrystal- 
lisation temperature, a discontinuity or hump. 
This appeared to be of the same nature as the 
hump they had obtained in the curves described 
by Mr. Miller and himself on the previous day. 

Mr. W. T. Griffiths said that, as Mr. Barclay had 
pointed out, the commercial nickel now prepared 
was of a higher standard of purity than was for- 
merly the case. The authors had stated that their 
nickel had been obtained through the Research and 
Development Department of Messrs. Mond Nickel 
Company, Limited. The analyses they gave 
rather indicated that in the material they had 
secured the sulphur content was such that further 
refinement was necessary to bring it within the 
sphere of refined nickel. They had given 0.033 per 
cent. as the sulphur content of their commercial 
nickel. Since the publication of their paper, he 
had had samples from the same batch of material 
sent to them analysed, and 0-001 per cent. of sulphur 
was all they had been able to find. It was just 
possible, perhaps, that a portion of the sample of 


metal might give a figure of 0-03 per cent., but on | 


the other hand, it was somewhat unfair to quote 
such a figure when the sulphur normally ran out 
to a figure in the third place of decimals. The 
refined nickel of the authors was a remarkable 
metal, as their analysis of it added up to over 100 
per cent. He would like to know whether the small 
amount of cobalt present should be reckoned as an 
impurity or whether its effect had been considered. 
Professor R. S. Hutton asked whether the authors 
could give the meeting any figures for the electrical 
conductivity of their refined nickel which would 
enable comparisons to be made with other high- 
purity nickels, such as that tested by the Technische 
Physikalische Reichsanstalt. Dr. W. Rohn, who 
spoke next, said that the authors’ nickel was of the 
same order of purity as that supplied to the Reichan- 
stalt. The temperature coefficient of electrical 
resistance of the authors’ metal, between 0 deg. C. 
and 100 deg. C., had been given as 0-00667 ohm per 
deg. C. per ohm. The corresponding value of that 
supplied to the Reichsanstalt was 0-0068. The 





method of making creep tests given in the paper was 
ingenious and helpful. It seemed, however, that 
the creep limit at temperatures between 600 deg, C. 
and 900 deg. C. came out to the same figure in nearly 
all cases, namely, about 0-3 kg. per square milli- 
metre. For this reason, therefore, he was a little 
doubtful about the results obtained. 

Dr. C. J. Smithells, in his reply, referred first to 
Dr. Cook’s remarks concerning certain humps in 
their curves. He stated that he did not think the 
nickel containing iron was different from that con- 
taining other elements. In all cases, the drop in 
elongation with increasing annealing temperature 
appeared to be due to the development of large 
crystals going right across the wire. Mr. Griffiths’s 
organisation, no doubt, carried out numerous deter- 
minations of the sulphur present in nickel, and 
hence had developed a particularly accurate tech- 
nique in this matter. Their own laboratory had to 
deal with the most diverse materials. Consequently, 
the figure quoted by Mr. Griffiths was more likely to 
approach the correct value than was that given in 
the paper. Dr. Rohn had partly answered Professor 
Hutton’s question regarding the electrical resistance 
of their specimens, but they had also compared their 
value of 0-00667 ohm per deg. C. per ohm with 
the value 0-0067 obtained on electrolytic nickel 
at the U.S. Bureau of Standards. Hence their 
own nickel had not been less pure. An examination 
of their creep-test curves showed that the only 
curves which had really become horizontal were those 
for 600 deg. C. and 700 deg. C.; the others were 
still falling. He would like to remind the meeting 
that the limiting creep stress of the material they 
were using was difficult to measure at high tem- 
peratures ; instead of being 0-3 kg. per square 
millimetre it was, perhaps, 0-01 kg. or less. 


ATMOSPHERIC ACTION IN FATIGUE OF METALS. 


The second paper dealt with bore the title 
** Atmospheric Action as a Factor in Fatigue of 
Metals.” It was by Dr. H. J. Gough and Mr. D. G. 
Sopwith, and was read by the latter, who stated 
that the results they had obtained showed definitely 
that the fatigue strength, in general, was improved 
by the substitution of a vacuum for air as the 
ambient condition. Various metals were affected 
to various extents, the maximum improvement 
obtained in the tests representing an increase of 
26 per cent. in the case of 70: 30 brass. We intend 
to reproduce this contribution to the proceedings in 
a forthcoming issue. 

Dr. W. H. J. Vernon, in opening the discussion, 
stated that, on the previous Monday evening, 
Dr. Gough had been speaking mainly concerning 
immersed corrosion. While he did not wish to 
transgress upon this subject, he did feel that we 
were on the eve of important developments, and 
if only the engineer would have a little more 
patience, some of the gaps to which Dr. Gough had 
referred would be filled sooner than many realised. 
The authors had mentioned in the present paper 
that, in the history of corrosion fatigue, confusion 
had been caused by assuming that various coatings, 
such as vaseline, rubber, and other substances, 
when applied to the surface of the metal, acted 
as oxygen-excluders, when, in fact, no actual 
evidence of that effect existed. Similarly, in 
corrosion phenomena, many corrosion products had 
been assumed to act as oxygen screens, whereas, 
when submitted to quantitative examination they 
had failed to show the slightest screening effect. 
The lesson, clearly, was that it was not safe to 
assume anything, but it was only by very careful, 
if laborious, quantitative examination at every step 
that a sure foundation could be established. With 
regard to the action of the atmosphere on the 
specimens, there were one or two questions he would 
like to ask. In the first place, he inquired, what 
was atmospheric corrosion fatigue ? The authors 
appeared to regard the responsible corrosive agent 
as oxygen, and he wondered if this were necessarily 
so. Moreover, what was the relation between 
corrosion fatigue and season-cracking? It had 
long been known that season cracking was brought 
about by traces of atmospheric impurities and that 
these impurities were very specific. The most 
potent were traces of ammonia and traces of sulphur 
dioxide, and it was known that traces of SO, were 
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always present, and the same might be said of | that composite annealed copper wires } in. in 
ammonia. Although it was true that SO, usually | diameter, each comprising two wires of semi- 
predominated, ammonia might do so, and the | circular section, had been pulled through various 
combination of the two would form ammonium | draw plates. The distortion of the cross sections 
sulphate. Bearing this in mind, was it not cogent | had been treated in a quantitative manner, measure- 
to inquire whether some of the effects attributed | ments of the ratio of distortion to increase in length 
to oxygen might not, in fact, be due to these| being found for various reductions in area and 
compounds ? | angles of taper. It had been ascertained that when 

In their tests the authors had shown that in most | an annealed wire was drawn through successive 
cases a definite difference in behaviour obtained | holes in a draw plate, each of 3 deg. taper, so 
between the metal tested in air and the same metal | that it suffered equal proportional reductions in 
tested in vacuo. An exception had been found in area at each draught, the distortion of the cross- 
the copper-nickel alloy, and it was interesting to section rapidly diminished until it had ceased to 
find that this particular alloy was actually immune | be measurable after four draughts. Further, for 
from season-cracking. Accordingly, he was glad | any given reduction in area the distortion increased 
to have the authors’ statement that they intended | a8 the angle of taper increased. When the reduction 
to carry out tests in highly purified oxygen—but | in area was small and the angle of taper large, so 
he would suggest that they might consider tests | that the length of wire in contact with the draw 
made using ordinary laboratory air and also the | hole was small compared with its diameter, the 
same air after passing it through an efficient purifying | distortion of the central part was independent 
train. They might also consider it worth their|of the angle of taper, but the distortion in the 
while to include tests made in an inert gas, both | outer part increased as the angle of taper increased. 
dry and saturated with water vapour. This would | For a given reduction in area and angle of taper, 
show whether or not water vapour played any |the distortion in the outer part of the wire was 
greater when the drawing was done in two stages 
than when the whole operation was done in one 
draught. The distortion in the central portion, 
however, was the same in the two cases. The fact 
that the distortion of the outer part of the wire 
varied so much with the angle of taper of the draw 
hole, whilst the inner part was little affected, 
seemed to explain why different X-ray analysts 
obtained consistent results for the structure for 
the inner parts of drawn wire, but widely divergent 
results for the outer layers. 

The discussion was opened by Professor F. C. 
Thompson, who referred to the observations made 
by the authors on the effect of drawing down the 
wire in two stages, instead of in one stage. He 
agreed that more work had to be done when the 
wire was drawn in two stages. When the material 
was drawn it heated up, and if there was an interval 
between the first and the second drawing operations, 
the material cooled down. Hence the material 
which entered the second die was not the same as 
that which left the first. In addition to the tem- 
perature effect, an ageing effect was called into play. 
Data giving the time which had elapsed between the 
first and second passes would have been interesting. 
The next speaker, Mr. W. E. Alkins, stated that 
the authors, in the case of some of their specimens, 
had stopped the drawing operation and had drawn 
the wire out backwards, special precautions having 
been taken to ensure that this operation was carried 
out symmetrically. He himself had never been 
able to draw a wire out backwards without affecting 
the drawn part. The “ just-drawn ” portion was 
always injured to some extent. Lieutenant- 
Commander G. K. Rylands, who spoke subse- 
quently, asked the authors if they had made 
investigations to determine what was the best taper 
to be used in their dies. In a brief reply, Professor 
Taylor agreed that the differences observed when 
a wire was drawn down in two stages, as distinct 
from one stage, might be due to a temperature effect. 
On the other hand, the temperature difference was 
only a matter of a few degrees. 


vital part. 

Dr. C. that the number of 
oxygen molecules left in the authors’ ogg { 
chamber was still 10°*. Consequently the real 
fatigue strengths of their specimens might be 
above the values found. The important point, 
however, was that the authors had found that 
when the bulk of the atmosphere was removed, 
there was substantial improvement in the fatigue 
limit. In the Haigh testing machine, ultra- 
microscopic cracks might occur in the surface of | 
the specimen which might have no effect in the 
ordinary way, but would admit oxygen. As the 
result of tension and compression, the chemical 
activity of the corrosive reagent enclosed in these 
fissures might be enhanced. The next speaker, 
Dr. N. P. Inglis, asked what would be the effect 
of increasing the diameter of the specimen to 2 
or 3 in. In railway axles small cracks did not 
cause failure, even after many reversals, whereas 
on specimens of small diameter, cracks were usually 
followed by rapid failure. Mr. J. C. Chaston, who 
spoke next, said that in explaining the cause of 
corrosion fatigue it had been suggested that it 
was due to stress concentration caused by pitting. 
In such metals as lead and copper, however, it 
would not be expected that small cracks would 
lead to fatigue failure. Dr. H. W. Brownsdon, 
who next took up the discussion, said that it would 
be interesting to compare the fatigue limit of 
ordinary commercial copper with that of the 
same material after deoxidising by heating to 900 
deg. C. in vacuo. Dr. H. Moore, in closing the 
discussion, stated that the authors had proved 
for the first time what had been suspected for 
some time past, namely that the atmosphere did 
have an effect on fatigue. In experiments carried 
out at Woolwich on lead, they had obtained higher 
fatigue limits by excluding the atmosphere. 

Dr. H. J. Gough, in his reply, said that Dr. 
Vernon's suggestions were quite new and helpful. 
This was the sort of criticism that was welcomed 
by authors of papers. They would endeavour to 
carry out experiments on the lines suggested and 
would also try higher vacua. In answer to Dr. 
Inglis, regarding size effect, McAdam had done 
some work on specimens ranging from 4} in. to 
24 in. in diameter and had found little difference. 
Of course, if a bar and a thin sheet were compared, 
some difference would in all probability be found. 
The wastage on the sheet would have a greater 
influence, but this was not really a size effect. 


H. Desch stated 


IMPINGEMENT CORROSION APPARATUS. 


Brownsdon and L. C. Bannister, and dealt with 
‘“A Modified Impingement Corrosion Apparatus.” 
Dr. Brownsdon, who read the paper, gave details 
of the construction and use of the apparatus. We 
hope to reprint the paper in a forthcoming issue. 

Mr. K. Gray, in opening the discussion, said that 


end of six months, and in most cases, at the end of 
from nine months to twelve months, it was neces- 
sary to fill up the cavities with Portland cement. 
All these propellers were of cast-iron, cast solid with 
four blades, and were of normal proportions, having 
a disc-area ratio of about 0-48 and a pitch ratio 
varying from 1 to 1-1. The quality of the mixture 
used did not appear to have any great effect on the 
problem of corrosion, although close-grained metal 
lasted slightly longer. The corrosion took the form 
of an elongated jagged pit or cavity, and was on 
the back of each blade adjacent to the leading edge 
and always in the same position. With the excep- 
tion of this particular part, the remainder of the 
propeller was entirely clear of corrosion, and at 
the end of two years, the original painting could, 
in many cases, be found. The same propeller fitted 
on a coaster and run at about 85 r.p.m., instead of, 
say, 115, as was the case with the trawler, had 
lasted for seven or eight years, and had then been 
found to be in fair condition. The peripheral speed 
of the blade tips appeared to be the governing 
factor, assisted by increased blade pressure causing 
partial cavitation. He wondered whether the 
authors’ apparatus could be of any help in dealing 
with this particular problem. 

Mr. R. May stated that he was not altogether 
satisfied that the corrosion which the authors had 
obtained could be described as true “‘ impingement 
attack” or “corrosion erosion.” The illustrations 
showed what appeared to be an area of intense 
oxide pitting surrounded by a zone of impingement 
attack, particularly in the case of the 70 : 30 brass 
and the 70:29:1 alloy. Similar attack was often 
produced in the Corrosion Committee type of jet- 
test when more than the normal amount of air was 
admitted. With less air, the attack was usually 
much smoother, and oxide attack was often entirely 
absent. It would be interesting to know if the 
smooth type of attack could be obtained by means of 
air-jet impingement, or whether oxide attack was 
always present. The type of attack shown by the 
aluminium brass appeared to be of a kind which 
had been obtained under certain exceptional condi- 
tions in the older jet test, and was at times extremely 
rapid ; on one occasion, a tube had been penetrated 
in six days. Fortunately, this type of attack had 
not yet been observed in actual practice. It must be 
remembered that the new apparatus definitely gave 
an acceleration test, in which the acceleration of 
attack was produced by a great increase in the 
amount of air introduced into the water (about 
150 times the amount used in the original jet-test 
apparatus). On the other hand, the Corrosion 
Committee type of jet-test was not intended to be 
an acceleration test in the same sense. In its design, 
care had been taken to maintain the velocity of 
impingement and the aeration comparable with the 
more severe conditions likely to be met with in 
condenser practice. 

The result was that in the older jet test, just as in 
tests carried out on an actual condenser, the balance 
between the formation of protective films and their 
breakdown under impingement action was a rather 
delicate one. If for any reason film formation 





was encouraged, this at once caused a decrease in 


|the violence of attack. For example, if the pump 


were stopped for a few hours, say, in the middle 
of a one-month test, the final results were often very 


The fourth paper considered was by Drs. H. W. | different from those given by a test run continuously. 


If the velocity of impingement or the quantity 
of entangled air, or both, were increased considerably 
the results became more certain, but some of the 
more subtle variations between alloys or different 
samples of sea-water might be more or less obli- 
terated. This was a point which might be consi- 





He knew of an instance in which a scratch on the 
surface had started a fatigue crack in a lead specimen. 
It was curious, however, that in a soft material 
like lead this should have been the case. Dr. 
Brownsdon’s suggestion in regard to degassed 
copper would also be of value in future work. 


Distortion oF Wires Taroves a Draw Prare. 
The third paper considered dealt with, ‘ The 


Distortion of Wires on Passing Through a Draw | 
It was by Professor G. I. Taylor, F.R.S., | found in which this had happened in fifteen months. 


Plate.” 


ani Mr. H. Quinney, and was presented to the|The time taken for this defect first to appear 
meeting by Professor Taylor. 


much expense was incurred on trawlers owing to| dered in connection with the new test. All the 
propeller corrosion, and although it was almost | possibilities of the new test had not yet beenexplored, 
negligible in the smaller-sized vessels having! but the authors had shown clearly its superiority 
propellers, say, from 8 ft. to 8 ft. 6 in. in diameter, | to the older jet-test for routine work, and, unless 
with an indicated horse-power of between 300 and | some unforeseen difficulty arose, it would be expected 
350, in the larger vessels, having a propeller of | to displace the older jet-test, except in special cases 
between 9 ft. 6 in. and 10 ft. diameter and an/| in which the conditions of impingement and aeration 
indicated horse-power of 600, the corrosion was| must be under independent control. 














The authors stated | varied, but it was, in most cases, noticeable at the 


sufficiently severe to eat through locally and ruin} Dr. J. C. Hudson said that he had been particu- 
a propeller in two years; several cases had been | larly interested in that portion of the paper which 
dealt with the standardisation of jets. The Iron 
and Steel Corrosion Committee had established a 
standard spray test, but it had been difficult to 
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obtain reproducible sprays. The simple method 
given in the paper would help the Committee to 
secure perfectly reproducible sprays. The next 
speaker, Dr. L. B. Pfeil, welcomed the possibility of 
testing non-ferrous alloys for resistance to impinge- 
ment corrosion in an apparatus arranged in such a 
manner that each alloy had its own liquor. When 
copper-nickel alloys were present for testing 
purposes in the same bath as brass specimens, the 
results were different from those obtained when 
each sample stood in its own vessel. In the course 


of a very brief reply, Dr. L. C. Bannister said that 
they had carried out experiments in which the 
volume of air present in the corrosion reagent, 
and particularly its pressure, had been varied. 
They had found that when the pressure of the air 
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was low, the film on the surface of the specimen 
| remained intact, but an increase of pressure resulted 
|in breakdown of the film and corrosion proceeded. 
| The apparatus was able to deal with a number of 
| these factors which had an important bearing on 


| impingement corrosion. 


ARTIFICIAL PRopUCTION OF GREEN PATINa. 


The fifth paper considered on Wednesday morning 
| constituted Part III of a series of investigations by 
| Dr. W. H. J. Vernon on “ The Open-Air Corrosion 

of Copper.” This dealt with ‘Artificial Production 
of Green Patina.” The contribution, which was 
| presented by Dr. Vernon, described methods for 
| the rapid production, on copper, of an artificial 
| patina of basic copper sulphate. The paper is 








reprinted, in abridged form, on page 431 of this 
week’s issue of ENGINEERING. 

Mr. A. N. Cathcart, who opened the discussion, 
stated that it was a matter of regret that the chemi- 
cal method described by Dr. Vernon for producing 
the basic sulphate had not proved successful under 
severe weather conditions, as this would be easy to 
apply in situ, after the metal had been fixed, and 
would be of great use when a speedy colouring was 
required by the architect. The electrical process 
appeared to be very effective, and this was more 
applicable to bronzes and small articles that could 
be fixed in position without much handling, but 
if the prepared sheets were used on domes or roofs 
where it was necessary to fix the sheets in position 
by careful welting, entailing much hammering, the 
patina would be defaced and the results might be 
disappointing. Dr. J. C. Hudson, who spoke next, 
was of the opinion that the natural patina formed 
more quickly on copper alloyed with other metals 
than on pure copper. Dr. Vernon had said that both 
the chemical method and the electrolytic method 
had yielded definitely better results on arsenical 
copper than on copper of high purity. He himself 
thought that this was also true of copper containing 
nickel. His experiments on wires had shown that 
the patina developed more rapidly on a wire con- 
taining 1 per cent. of nickel than on a pure copper 
wire. Owing to the advanced hour, Dr. Vernon was 
asked to reply to the discussion in writing. 


PROPERTIES OF COMMERCIAL COPPER AT HIGH 
TEMPERATURES. 

Sir Henry Fowler then called upon Mr. T. G. 
Bamford to read a brief abstract of his paper on 
“The Properties of Commercial Varieties of Copper 
at High Temperatures.” Mr. Bamford stated that 
his investigation had shown that although there was 
a decline in resistance to alternating stresses at 
200 deg. C. to 300 deg. C., there was no brittle range 
of temperature in copper. Five typical commercial 
varieties of copper had been investigated. The 
President invited written discussion on this paper 
and intimated that the last paper on the agenda, 
namely, “‘ Two Years’ Corrosion Tests with Dural- 
plat in the North Sea,”’ would be taken as read in 
the absence of the author, Dr. K. L. Meissner, and 
would be discussed by correspondence. As did 
Sir Charles Wright at the simultaneous meeting of 
the Iron and Steel Institute, he then thanked the 
authors of all the papers for their contributions and 
proposed votes of thanks to the Institutions of Civil 
and Mechanical Engineers for the accommodation 
they had kindly afforded for the meetings. Further 
votes of thanks to the firms and administrations 
who had thrown their works and laboratories open 
to visitors, and to all others who had contributed to 
the success of the joint autumn meeting, terminated 
the proceedings. 


VISITS AND EXCURSIONS. 


On the afternoon of Wednesday, September 14, 
visits were paid to the National Physical Laboratory, 
Teddington, to the research laboratories, lamp, and 
glass works of Messrs. General Electric Com- 
pany, Limited, Wembley, and to the Acton refinery 
of Messrs. The Mond Nickel Company, Limited. 
The whole of Thursday, September 15, was devoted 
to a visit to the Dagenham works of Messrs. The 
Ford Motor Company (England), Limited. 


THE BUILDING TRADES 
EXHIBITION, 
(Concluded from page 384.) 
In our two previous issues, we have confined 
our description of the exhibits to wood-working 
machinery, of which there was a very representative 
display at the Exhibition. As stated earlier, 
however, there were a number of other exhibits 
of particular interest to engineers, and we may 
commence our account of these by dealing with 
one of the concrete mixers shown by Messrs. 
Ransomes and Rapier, Limited, Waterside Works, 
Ipswich, and illustrated in Fig. 13, annexed. This 
mixer has a number of features in common with 
the earlier model described in ENGINEERING, 
vol. cxxviii, page 636 (1929), but is fitted with 





a simplified skip-hoisting gear in which there is 
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no overhead shaft and gearing. As a result of this 
arrangement, the centre of gravity of the machine 
is exceptionally low. The mixer has a capacity 
of 6 cub. ft. of unmixed materials, or 4 cub. ft. 
of mixed materials, giving an output of 6 cub. 
yards per hour on a basis of 40 batches. The 
drum is 2 ft. 9 in. in diameter, with a depth of 
2 ft. 7 in., and an opening 1 ft. 7 in. in diameter, 
and is fitted with two lattice-type self-cleaning 
steel mixing blades. It is supported on a cast-iron 
cradle, and has a working speed of 19 r.p.m. The 
skip-hoisting gear consists of two quadrants attached 
to the skip frame, and carrying the pivot bearings. 
The hoisting cable passes throuh a tube on the 
frame, as shown, the two ends being carried over 
the quadrants to winding spools on a shaft mounted 
on the lower cross members of the machine frame. 
The skip has a high angle of discharge, and an 
automatic knock-out gear is fitted. The arrange- 
ment of the drum discharge is similar to that on 
the earlier machine already referred to, an auto- 
matic lock being provided for the filling, wet-mixing, 
and dry-mixing positions. The drum is well 
balanced, so that only a slight effort is required 
on the handwheel. The power unit is a 3-h.p. 
Lister hopper-cooled engine running on either 


petrol or paraffin, and enclosed in a steel casing. 


Fie. 18. 


The frame of the machine is built up of steel channels, 
angles, and plates, and the front road wheels are 
arranged to steer on the Ackermann principle. 
The axles are tubular, and as shown in the figure, 
a steel drawbar is fitted. The weight of the machine 
complete is 21 ewt. 

Messrs. Ransomes and Rapier also showed the 
l-ton mobile crane illustrated in Fig. 14, page 411. 
As will be clear from the figure, this crane embodies 
a truck, and as it is steered on all four wheels, it 
can be driven round intersecting gangways 7 ft. 3 in. 
wide. It can therefore be conveniently employed 
for truck transport in or around works, the crane 
equipment enabling the truck to be loaded or 
unloaded when no other provision for this purpose 
is available. 
electric system with variable voltage control, 
the generator being coupled to a Meadows 4-cylinder 
water-cooled engine with a Treasury rating of 11-9 
h.p. 
between the engine and the jib, where it is effectively 
protected from accidental damage. Large openings 
are cut in the casing to permit free access of air 
to the radiator. An electric starter is fitted to 
the engine, the starting battery also serving a 
horn, and lights if required. There is a separate 
motor for each motion, the derricking and hoisting 


The crane operates on the petrol- | 


The radiator is mounted inside the casing 
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motors being mounted on the top of the frame, and 
driving their respective drums through totally- 
enclosed worm gearing. The slewing and travelling 
motors are mounted underneath the frame, the 
former driving a short vertical shaft through enclosed 
gearing. The motion is transmitted from the 
vertical shaft to the jib through open double- 
reduction spur gearing. The reduction gear between 
the travelling motor and the rear-axle shafts is also 
totally enclosed, and a differential is incorporated 
in the drive. The controls are centralised on the 
back of the machine, as shown in the figure, the 
steering tiller and slewing-brake levers being 
on the left, the four switch handles for the motion 
controls in the centre, and the throttle lever on 
the right. In addition to these controls, there are 
two pedals on which the operator stands, the depres- 
sion of the left-hand pedal releasing the travelling 
brake, and the right-hand pedal being interlocked 
with the throttle lever in such a way that the latter 
cannot be moved into the open position until the 
pedal is depressed. If the operator jumps or falls off 
the machine, the two pedals spring up, putting 
on the travelling brake, and allowing the throttle 
to spring back into the ticking-over position. 

All the motions are fitted with magnetic brakes 
operated through solenoids, and the jib is fitted 
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with limit switches for the hoisting and derricking 
movements. It is also fitted with an indicator 
showing the safe load at any radius. The jib 
is of the telescopic type, with provision for exten- 
sion between 12 ft. and 17 ft. in 1 ft. steps. 
The loading platform is 3 ft. 11 in. wide by 
5 ft. 6 in. long, and helical springing is provided 
for both axles. The working load is 1 ton at 7 ft. 
radius, 14 cwt. at 11 ft. radius, or 9 cwt. at 15 ft. 
radius. The hoisting speed on full load is 15 ft. 
per minute, and the travelling speed is up to 6 m.p.h. 
The crane cari be slewed through the full range 
in 14 seconds, or derricked through the full range 
in 15 seconds. The height with the jib lowered 
is 5 ft. 10 in., the overall width is 4 ft., the wheelbase 
is 6 ft. 3 in., and the ground clearance is 4} in. 
The length, with the jib raised and the platform 
pedals and tiller hinged up, is 11 ft. 3 in., and the 
weight of the crane in working order is 3} tons. 

While the display of concrete mixing and handling 
machinery was comparatively small, it was suffi- 
ciently extensive to give a good idea of modern 
developments. A number of the machines shown 
have already been described in our columns, but 
two models incorporating new features, with which 
we have not previously dealt, were shown by Messrs. 
Winget, Limited, Warwick. The roller pan mixer 
shown in Fig. 15, page 412, is claimed to be suitable 
for an exceptional variety of work, including wet, 
semi-wet, dry, and plastic aggregates. It is of 
the counter-current type, and crushes and mixes 
simultaneously, thus eliminating the necessity for 
preliminary screening. The machine incorporates 
a revolving star which mixes and distributes the 
ingredients, and this is followed by two ploughs. 
These direct the material into the path of the roller, 
which kneads and smooths the aggregate, and thus 
prevents any tendency to ball. The entire mixing 
element rotates about the central axis, the star 
revolving in the counter direction about its own 
axis. The stationery pan is of all-steel construction, 
and is fitted with a renewable steel segmental inner 
bottom. The drive is by belt to a shaft underneath 
the pan, and thence through bevel gears to the central 
spindle. The star is driven from the latter through 
epicyclic gearing enclosed in a cast-iron casing 
and revolving round a stationary spur wheel. The 
gears are machine-cut, and run in oil. The star 
carries three adjustable steel blades, the roller 
has a chilled tread, and the direction ploughs are 
made from rolled steel. The bearings are of the 
loose ring self-oiling type. The discharge is effected 
through a hand-operated sliding door in the pan 
bottom. An alternative engine-driven model is 
available, and both models can be supplied as either 
stationary or portable units. Special mixing 
elements can be fitted if required to suit individual 
requirements. 

Messrs. Winget also showed the vibrating table 
illustrated in Fig. 16, opposite. The leading feature 
of the machine is the ability to vary the intensity 
of the vibratory motion, to suit all conditions, by 
the simple movement of the hand lever shown. 
The base is constructed of rolled steel channels, 
securely gusseted and braced together. There are 
two cross shafts mounted in bearings bolted to the 
base, each shaft carrying two serrated cams. The 
driving pulley is keyed to the shaft near the 
hand lever, and the second shaft is driven from the 
first by a chain under the table, both shafts running 
at about 200 r.p.m. The table is 6 ft. long by 3 ft. 
3 in. wide, and is built up of rolled sections covered 
by a heavy sheet-steel top. It normally rests on 
spring-loaded eccentrics, which can be rotated by 
moving the hand lever. Rollers are mounted on the 
table above the serrated cams, and when the hand 
lever is moved to the end of its travel, the eccentrics 
raise the rollers clear of the cams. As the lever is 
brought over, the table is lowered so that the rollers 
make successively deeper contact with the cams, 
the table being then set into forced vibration with 
a periodicity depending upon the stiffness of the 
eccentric springs and of the four end springs connect- 
ing it to the base. The intensity of the vibration 
will vary with the depth of contact between the 
rollers and the cams. With the shafts running at 
about 200 r.p.m., the number of vibrations is from 
9,000 to 10,000 per minute. 

Another concrete vibrator was shown by Messrs. 


The Liner Concrete Machinery Company, City-road, 
Newcastle-upon-Tyne. This machine, which is 
illustrated in Fig. 17, page 412, is driven by a 
1}-h.p. Lister engine, which is coupled to a cross- 
shaft, mounted in the machine frame, through spur 
reduction gearing. The cross shaft carries two 
cams, one having four projections and the other 
two, and either cam can be moved opposite to a 
roller by moving a hand lever on the front of the 
machine. The roller is mounted on a spring- 
mounted frame arranged in such a way that by 
turning the hand wheel shown in the figure, the 
roller can either be moved clear of the cam, or brought 
into closer contact to increase the intensity of the 
vibration. The motion of the frame is converted 
to a vertical movement of the table by means of 
bell-crank levers. The alternative speeds of vibra- 
tion are very useful in dealing with different classes 
of concrete, and the ability to vary the intensity 
of the movement allows the operator to commence 
with a heavy vibration, and to finish off with a light 
movement down to the merest tremor. The 
movement is of the definite jolt type, the table 
being lifted and dropped. The size of the table is 
3 ft. 6 in. by 2 ft. 6 in., but an alternative model is 
available with a table 5 ft. by 2 ft. 8 in. 

The same firm also showed the small concrete 
mixer shown in Fig. 18, opposite, which should be 
particularly useful where a mobile machine is re- 
quired, as it only weighs 11 cwt., and is very easily 
handled. Owing to its small size, it can also pass 
through narrow openings through which it would 
be impossible to introduce a machine of normal 
size. The machine has an unmixed batch capacity 
of 5 cub. ft., or a mixed batch capacity of 3} cub. ft., 
and will give an output of from 20 cub. yards to 
30 cub. yards per eight-hour day. The engine is 
a 1}-h.p. Lister hopper-cooled model, and is totally 
enclosed in a lock-up steel housing, with lift-off 
sides. The drive to the drum is through machine- 
cut gears, without chain. The drum support is 
built up from two steel channel sections, and is 
therefore practically unbreakable. The drum spindle 
is carried in two double-purpose Ransome and 
Marles ball bearings. The construction of the 
frame and tilting mechanism will be clear from the 
figure. The road wheels are 18 in. in diameter and 
have a 4-in. tread, and are located in such a position 
that the machine is balanced for wheeling. The 
drum can be discharged on either side, and is at a 
convenient height for discharging direct into a 
wheelbarrow. 

Before concluding our description of the Exhibi- 
tion, a reference may be made to the rapid develop- 
ment that has taken place in steel scaffolding, 
timber scaffolding having practically disappeared 
on all large contracts. Several firms showed 
samples of built-up scaffolds, together with the 
separate elements, and some of the couplers were 
particularly ingenious. Messrs. The Steel Scaffold- 
ing Company, Limited, Imperial House, Regent- 
street, W.1, for example, showed a putlog coupler 
consisting of a one-piece drop-forged fitting, the 
joint being made by tightening up a single nut. 
The same firm showed a swivel coupler for bracings, 
a putlog head enabling ordinary tubing to be used 
for the putlogs, and a light steel platform to take 
the place of boarding. Another ingenious fitting 
shown on the same stand was a connection for 
coupling tubing end to end. This consisted of a 
double-ended split plug, with a collar carrying an 
expansion screw in the centre. The split ends 
are inserted in the two tubes and are then expanded 
to form a firm joint by turning the screw. Messrs. 
Scaffolding (Great Britain), Limited, 344-360, South 
Lambeth-road, 8.W.8, showed a similar range of 
fittings, the coupler made by this firm being also 
in one piece, of sheradised steel. 








Rapip HanpDLinGc oF BaNaNA CARGOES AT LIVER- 
POOL.—With the discharge of 110,000 bunches of bananas 
from the 8.8. Telapa, at Garston Docks, Liverpool, on 
Monday, September 12, the London Midland and Scottish 
Railway Company completed what is claimed to be a 
record in the rapid oading and Ny of hea 
banana shipments, four vessels havi dealt wi 
at the port in seven days. During previous week 
three ships discharged a total of 329,000 bunches of 
bananas at Garston in 36 working hours. Two thousand 
banana vans and 59 special trains were employed to 


THE BRITISH TRADE EXHIBITION 
IN COPENHAGEN. 


As we recorded in our issue of last week, the British 
Trade Exhibition in Copenhagen, which is being held 
under the patronage of H.R.H. The Prince of Wales 
and H.R.H. The Danish Crown Prince, was opened on 
Saturday, September 24. It is to remain open until 
October 9. The exhibition has been organised by the 
British Minister in Copenhagen, Sir Thomas Hohler, 
in co-operation with the Federation of British 
Industries and the Danish Union of British Importers. 
The opening ceremony took place in the City Hall, 
the Royal Patrons being welcomed by the Lord Mayor 
of Copenhagen, Chamberlain Johan Biilow. After 
speeches by the Danish Prime Minister, Mr. Stauning, 
and Major John Colville, M.P., representing the Depart- 
ment of Overseas Trade, the Danish Crown Prince and 
the Prince of Wales declared the exhibition open. 

The exhibition covers the large area of the Tivoli 
Park, in addition to comprising the Industrial Exhibi- 
tion Hall and the Forum Hall. A view of the main 
entrance to the exhibition is given in Fig. 1 on page 414 
As far as possible, and with considerable success, 
the exhibits have been divided into three sections, 
each representing allied groups of industries. The 
exhibition has proved a remarkable success from 
the point of view of the public. The great interest 
shown in official circles in Great Britain has been 
of essential value in this connection, and the hearty 
welcome given to H.R.H. the Prince of Wales has 
been intensified by the interest of the Danish people 
in ‘“ Buying British.” The very large attendance 
has been evidence of their interest, the exhibition 
having attracted the largest number of visitors of 
any held in Copenhagen for many years. The 
Tivoli Park, the Main Hall and the Estrade, afford 
space for some 150 stands, while a large number of 
smaller buildings have been erected for special exhibits. 
A wide range of industries is represented, many of 
which are outside the sphere covered by ENGINEERING, 
and in our notice of a selection of the stands, we must 
confine ourselves to those of engineering interest. 

In the Crystal Hall there are a number of exhibits 
illustrating the application of modern methods in the 
domestic sphere and in some industries not directly 
connected with engineering. For instance, Messrs. 
British Automatic Refrigerators, Limited, of Eccleston- 
crescent, 8.W.1, show various types of refrigerating 
plant, particularly the small sizes for domestic and 
hotel use, fitted with motors of | h.p. to 3h.p. A large 
exhibit, which closely touches the domestic field is 
meade by Messrs. Thos. Firth and John Brown, Limited, 
of Sheffield. This covers the various types of stainless 
steel manufactured by the firm and illustrates to what 
an important extent various Danish manufacturers 
of milking machinery, washing and drying plants, 
kitchen appliances, sanitary fittings, and table ware 
are employing British stainless steel. This stand is an 
excellent illustration of the close co-operation between 
the two countries, the extension of which is so much to 
be desired. Messrs. Crittall Manufacturing Company, 
Limited, of 210, High Holborn, W.C.2, have a display 
of metal windows and doors. 

In the Main Hall, the majority of British manu- 
facturers of gramophones and radio instruments are 
exhibiting. The hall also contains an important 
collection of exhibits relating to the British coal 
industry. In view of the importance of fostering and 
extending the export of coal from this country, this 
display should be of great value. By means of samples, 
models and illustrations of various kinds, a demonstra- 
tion of the range and quality of fuel available to 
Danish purchasers is given. The shipping industry, 
which equally with the coal industry is suffering from 
the world depression, is also represented in this hall. 
The Cunard and White Star Lines, the United Shipping 
Company, Messrs. James Currie and Company, and 
Messrs. Henry Robb, Limited, of Leith, are among those 
exhibiting models or other material relating to the 
shipbuilding and shipping industries. In this connec- 
tion we may mention the exhibit of Messrs. J. Stone 
and Company, Limited, Deptford, who are showing 
bronze ships’ propellers, ships’ windows and sidelights, 
reduction gears, and various grades of white metals. A 
further shipping exhibit is an interesting model shown by 
the Tyne Improvement Commission, which illustrates 
the organisation of the River Tyne and points out its 
conveniences from the point of view of shipping 
services between this country and Denmark. Allied 
exhibits concerning travel are those of the Scandinavian 
Air Express Company, which shows material illustra- 
ting the direct air services between the two countries, 
and of the Travel and Industrial Development Associa- 
tion of Great Britain and Ireland, which has a large 
stand where information regarding travel and industrial 
development in this country can be obtained. The 
same hall also contains various exhibits of sanitary 


equipment, although in this case the material is not 











distribute the cargoes to all parts of the country. 





Exhibits of the same class are 


all grouped together. 











414 


also to be found in the Forum, while Messrs. National 
Radiator Company, Limited, of Great Marlborongh- 
street, W.1, have their own Stand in the Tivoli Park. 
The exhibits of sanitary ware lie somewhat outside our 
field, but an allied exhibit in the Main Hall, which 
may be mentioned, is that of Messrs. Stemco, Limited, 
128, Albert-street, N.W.1, who show Gilbert and Barker 
automatically controlled oil-burners. 

A large part of the Industrial Exhibition Hall is 
taken up with textile exhibits, on which we need not 
comment. Among engineering exhibits to be seen 
in this hall are, however, that of Messrs. Fred. Braby 
Limited, of 352-364, Euston-road, 
N.W.1, various steel-plate products, roof 
sheeting, tanks, containers, &c.; that of Messrs. Glen- 
field and Kennedy, Limited, of Kilmarnock, who show 
their rotary water meters; and that of Messrs. G. and 
1. Weir, Limited, of Cathcart, Glasgow, whose exhibit 
is mainly concerned with their pumping machinery 
for marine installations. This hall also contains the 
exhibits of pottery and china ware and, in addition, 
adisplay by the Port of London Authority illustrating 
the arrangements and facilities of the port. 

The greater part of the machinery and engineering 
exhibits are to be seen in the Forum Hall, which also 
display arranged by the automobile 
industry In view of the large amount of material 
of an engineering nature on view, it is not possible for 
us to de much more than mention a selection of the 
This will, however, be sufficient to illustrate 
the scope of the exhibition, and will show to what a 
large extent British firms have taken advantage of 
this opportunity to foster and increase their export 
trade. The products of very many of the firms have 
necessarily already been dealt with in these columns 
and are familiar to British engineers, but it is probable, 
at least in some cases, that the same thing does not 
apply to Danish engineers, and the opportunity which 
they now have of inspecting part of the range of 
products of these firms should be productive of good in 
the future to both parties concerned. The products 
of the first firm in this hall which we have to mention 
ire certainly well known to readers of ENGINEERING. 
We refer to Messrs. Reavell and Company, Limited, of 
Ipswich, who show five of their air compressors, the 
largest having a capacity of 4:5 cub. m. of air per 
\nother firm from the same town, Messrs. 
Ransomes and Rapier, Limited, show their mobile 
petrol-electric cranes; while Messrs. Ransomes, Sims 
and Jefferies, Limited, also of Ipswich, exhibit agricul- 
tural machinery of various kinds, Messrs. Laurence, 
Scott and Electromotors, Limited, of Manchester, show 
electric motors and a converter; Messrs. Cochran and 
Company (Annan), Limited, of Annan, their well- 
known vertical boiler; and Messrs. Brown Brothers 
and Company, Limited, of Edinburgh, their steering 
gear and ships’ auxiliary machinery. Messrs. Ruston 
Lister Marine Company, Limited, of 15, Kingsway, 
W.C.2, show marine internal-combustion engines. A 
good display is made by Messrs. Ruston and Hornsby, 
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Limited, of Lincoln, who exhibit stationary engines, an | 


8}-ton three-wheel Diesel-engine road roller, and a 16- 
h.p. erude-oil engine locomotive. Messrs. Ruston- 
Bucyrus, Limited, of Lincoln, show a }-cub. yard Diesel 
excavator mounted on caterpillar tracks, and Messrs. 
Marshall, Sonsand Company, Limited, of Gainsborough, 
show a Diesel tractor and thrashing machine. The 
exhibits of these firms are attracting much attention. 
The Forum Hall also contains the various machine- 
tool exhibits which have been arranged. The material 
shown by Messrs. Edward G. Herbert, Limited, of 
Manchester, Messrs. H. E. Keats, and Messrs. Fredk. 
Town and Sons is arranged on a single large stand, 


and covers sawing, shearing, drilling, and other 
machines. A good dispiay of pneumatic tools is 
made by Messrs. Consolidated Pneumatic Tool 


Company, Limited, of 170, Piccadilly, W.1; Messrs. 
Globe Pneumatic Engineering Company, Limited, of 
1, Victoria-street, S.W.1; Messrs. Pneumatic Engin- 
eering Appliances Company, Limited, of Norfolk- 
street, W.C.2; and Messrs. Howard Pneumatic Engi- 
neering Company, Limited, of 36, Victoria-street, 
S.W.1 Another large stand devoted to machine 
tools and appliances connected with them carries the 
displays of Messrs. English Stee! Corporation, Limited, 
of Vickers House, Broadway, S.W.1, Messrs. Alfred 
Herbert, Limited, of Coventry, and Messrs. Renold 
and Coventry Chain Company, Limited, of 
House, W.C.2. This display is of great merit and 
should certainly help to develop the British machine- 
tool trade in Scandinavia. Messrs. Vickers-Arm- 
strongs, Limited, illustrate their various lines of work 
relating to shipbuilding, armaments, and aircraft on 
the same stand. In connection with the machine-tool 
group of exhibits we may also mention the ball-bearing 
displays of Messrs. Hoffmann Manufacturing Company, 
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| Messrs. 


Bush | 


Limited, of Chelmsford, and Messrs. Skefko Ball Bearing | 
‘shown by Messrs. John Booth and Sons (Bolton), 


Company, Limited, of Luton. These exhibits illustrate 
and demonstrate the advantages of ball bearings, 
particularly in comparison with plain bearings. Messrs. 
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Fig. 2. PART OF THE 


B.S.A. Tools, Limited, of Sparkbrook, Birmingham, 
show small tools, jigs, &c.; Messrs. Fry’s (London), 
Limited, of 24-25, King-street, E.1, small tools, saw 
blades, &c.; Messrs. Hancock and Company, Limited, 
of Croydon, flame cutting and profiling machines ; and 
Chas. Taylor (Birmingham), Limited, self- 
centring chucks. Messrs. Fred. Town and Sons, 
of Halifax, show drilling and studding machines. 
There are a large number of exhibits in this hall 
which cover heating and domestic appliances, and 
fittings and various materials and methods of interest 
to the building industry. From among these we may 
mention the automatic and semi-automatic oil burners 
for central-heating plants shown by Messrs. Laidlaw, 
Drew and Company, Limited, of Edinburgh. These 
burners are provided with electric ignition and can be 
arranged with complete automatic control. Automatic 
oil-firing plants for central heating are also shown by 
Messrs. Filma Oil Burners, Limited, of 68, Victoria- 
street, S.W.1. On the same stand as this latter firm, 
Messrs. J. and E. Hall, Limited, of Dartford, Kent, 
show automatic electrically-operated cooling plants 
for hotels, hospitals, and food stores. Central-heating 
furnaces are shown by Messrs. C. A. Dunham and 
Company, Limited, of 18, St. Thomas-street, S.E.1. 
Electric heaters are being exhibited by Messrs. General 
Electric Company, Limited, of Kingsway, W.C.2. 
This firm also shows washing machines and other 
electrical appliances. Other material of interest in 
the field of office and hotel building and equipment is 


Limited, of Bolton, Messrs. Doodson and Bain, Limited, 
of Manchester, and Messrs. Drawn Metal, Limited, 


AUTOMOBILE DISPLAY. 


Leeds, who show window frames, steel doors, &c. 
The last-mentioned exhibit includes many interesting 
applications of Staybrite steel to the manufacture of 
drawn and rolled metal for window frames, hand rails, 
&e.; while Messrs. John Booth show the Sentry steel 
rolling door. British steel makers are well repre- 
sented, displays being made by Messrs. Darwins, 
Limited, of Sheffield, who show cobalt magnet steel ; 
Messrs. Brown Bayley’s Steel Works, Limited, of 
Sheffield ; Messrs. Consett [ron Company, Limited, of 
Consett; Messrs. Kayser, Ellison and Company, Limited, 
of Sheffield, and Messrs. James Neill and Company 
(Sheffield), Limited, of Sheffield. Somewhat allied ex- 
hibits are made by Messrs. Bromford Tube Company, 
Limited, of Birmingham; Messrs. Dorman, Long and 
Company, Limited, of Westminster ; Messrs. Kirkstall 
Forge, Limited, of Leeds ; and Messrs. Tubes Limited, 
of Aston, Birmingham. Messrs. British Challenge 
Glazing Company, Limited, of 10, Marshgate-lane, E.15, 
exhibit their steel-framed glass roofs which are glazed 
with putty. Domestic, hotel, and office appliances are 
shown by Messrs. W. M. Still and Sons, Limited, of 
29, Charles-street, Hatton Garden, E.C.1; Messrs. 
Benham and Sons, Limited, of Wigmore-street, W.1 ; 
and Messrs. Peerless Electrical Manufacturing Com- 
pany, Limited, of Great Portland-street, W.1, in the 
Forum Hall. The former firms show kitchen outfits 
and plants, and the latter stirring and mixing machines 
of various types. Messrs. Mellowes and Company, 
Limited, of Sheffield, also show their glazing system. 
The exhibits of Messrs. George Kent, Limited, of 
Luton, Messrs. Cambridge Instrument Company, 
Limited, of 45, Grosvenor-place, S.W.1, and Messrs, 
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Dewrance and Company, of 165, Great Dover-strect, 
S.E.1, appear on a single stand. They comprise valves 
for steam and water, meters for liquids, steam and air, 
and meters and testing instruments for laboratory and 
factory use. Next to this stand is one occupied by 
Messrs. Ferguson, Pailin, Limited, of Manchester, who 
show some large power-station circuit-breakers and 
interesting film photographs illustrating the inter- 
ruption of a circuit carrying a current. Another 
electrical exhibit is that of Messrs. Chamberlain 
and Hookham, Limited, of Birmingham, who show 
integrating meters for both direct and alternating- 
current circuits. Messrs. Greenwood and Batley, 
Limited, of Leeds, show an electric-battery truck. 
Electrical measuring instruments are shown by Messrs. 
Evershed and Vignoles, Limited, of Chiswick ; sparking 
plugs by Messrs. Lodge Plug, Limited, of Rugby ; 
petrol pumps by Messrs. Liquid Measurements, 
Limited, of Acton ; and synchronous electric clocks by 
Messrs. Smith’s English Clocks, Limited, of 185, 
Great Portland-street, W.1. 

Important exhibits which do not fall exactly into 
any of the groups with which we have so far been 
dealing are those of Messrs. Babcock and Wilcox, 
Limited, of Farringdon-street, E.C.4, who make a 
good display of boiler models, parts and accessories on 
the stand of their Danish licensees, and Messrs. Stanton 
Ironworks Company, Limited, near Nottingham. This 
firm shows a large number of centrifugally cast pipes 
in metric sizes, suitable for the Scandinavian countries. 
For many years supplies of cast-iron pipes for gas and 
water services in Denmark were obtained from Conti- 
nental sources, but recently Messrs. Stanton Ironworks 
have been successful in securing orders in this field. 
Messrs. Chesterfield Tube Company, Limited, of Chester- 
field, have a large stand on which they show seamless 
steel tubes up to a diameter of 610 mm., steel gas 
cylinders, &c. An excellent non-ferrous metal display 
is made by Messrs. Thomas Bolton and Sons, Limited, 
of 168, Regent-street, W.1. 

The automobile industry is probably more exten- 
sively represented than any other, and very many 
British manufacturers have sent either cars, commer- 
cial vehicles, or motor cycles. This is a field in which, 
following any signs of world recovery, early results from 
an enterprising export policy may be expected, and 
it is interesting and encouraging to see our manufac- 
turers alive to the possibilities of a foreign market so 
near at hand. We can do no more than give a list of 
names to describe the collective automobile exhibit, 
but this will be sufficient to illustrate the large range of 
material which our makers are in a position to offer to the 
Danish public. A view of part of the automobile display 
is given in Fig. 2 on the opposite page. Displays of cars or 
commercial vehicles are made by Vauxhall Motors, Arm- 
strong Siddeley, Standard, Rover, Rolls Royce, Morris, 
Austin and Singer; and of cycles by B.S.A., Raleigh, 
Elswick, Rudge-Whitworth, Enfield, O.K. Supreme, 
Douglas, and Imperial. The allied tyre industry is 
represented by North British, British Goodrich, Fire- 
stone, and Dunlop. As in many ways closely con- 
cerned with the motor industry, we may mention the 
good display of their brake-lining material made by 
Messrs. Ferodo, Limited, of Chapel-in-le-Frith, and 
the exhibits of lubricating oils made by Messrs. C. C. 
Wakefield and Company, Limited, of Cheapside, E.C.2, 
and Messrs. Edward Wiggins and Company, Limited, 
of High-street, Stratford, E.15. Messrs. British Oil 
Cleaners, of 66, Upper Richmond-road, 8.W.13, show 
oil-cleaning plant; Messrs. Laycock Engineering 
Company, of Millhouses, Sheffield, washing plant for 
garages; Messrs. Foamite Firefoam, Limited, of 
55-57, Great Marlborough-street, W.1, fire extin- 
guishers; and Messrs. British Vacuum Cleaner and 
Engineering Company, Limited, of Parsons Green-lane, 
S.W.6, suction cleaners. Linings for motor cars are 
shown by Messrs. Gandy Belt Manufacturing Company, 
Limited, of Seacombe. Springs and presswork are 
shown by Messrs. Herbert Terry and Son, Limited, of 
Redditch ; ball and roller bearings by Messrs. Ransome 
and Marles Bearing Company, Limited, of Newark- 
on-Trent. Messrs. Alex. Duckham and Company, 
Limited, of Cannon-street, E.C.1, illustrate their 
oil wells in Trinidad, together with transporting 
methods and samples of special oils. In addition 
to the exhibit in the hall, Messrs. Anglo-Persian Oil 
Company, Limited, of Finsbury Circus, E.C.4, and 
Messrs. Shell-Mex, Limited, of Kingsway, W.C.2, have 
their own stands in the grounds. This applies also to 
Messrs. Ford Motor Company, Limited, of Dagenham. 





Tae MARKING oF ImpoRTED DrawING INSTRUMENTS.— 
The Board of Trade informs us that the Standing Com- 
mittee (General Merchandise) has now reported on its 
inquiry as to whether imported drawing compasses, 
beam compasses, proportional compasses, ruling or 
drawing pens, dotting pens, draughting machines, pro- 
tractors and parallel rules should be required to bear 
an indication of origin. The report will shortly be 
obtainable from H.M. Stationery Office, Adastral House, 
Kingsway, London, W.C.2. 
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LETTERS TO THE EDITOR. 


TURBINES. 
To THE Eprror oF ENGINEERING. 

Srr,—I have recently returned from a tour of Canada 
and the United States with the Institution of Mechanical 
Engineers, and have visited several of the large hydro- 
electric power stations in Canada. We heard from 
many sources that considerable difficulty was being 
experienced owing to “cavitation” of the turbine 
blades. At the Dominion Engineering Works of 
Canada, Limited, I was shown under construction two 
of the largest turbines, and took the opportunity of 
very carefully examining the shape and position of the 
massive cast-iron blades, 

At the Queenston Plant of the Hydro Electric Power 
Commission of Ontario, where over half-a-million horse- 
power is generated from the Niagara Falls, I was 
fortunate enough to be shown the runner or rotor of 
a turbine which had been dismantled owing to “ cavi- 
tation.” The blades were being repaired by welding 
stainless steel over the damaged portions. I examined 
very carefully the damaged or wounded portions of the 
blades still unrepaired. The wounds did not appear 
to be of a percussive nature, but such as would be 
obtained by continued corrosion, The holes deeply 
and irregularly penetrated, like a carbuncle, into the 


pieces, which could be removed by a slight blow. 
It would appear that “ cavitation’ is not due to per- 
cussion. I noticed, however, that the greatest ‘ cavi- 
tation”’ took place at those portions of the blade, 
particularly on the back, where there was a junction 
of opposing pressure gradients in the “ boundary 
layer.” At these points, any air or oxygen in the water 
would be kept in intimate contact with the wetted 
surface of the metal, at a pressure of about 10 atmos- 
pheres, permitting corrosion to take place, either by 
direct action of the oxygen or by electrolysis. 

The introduction of stainless steel at these portions 
of the blades may be a satisfactory solution, but if the 
corrosion is due to the flow in the * boundary layer,” 
then it would appear that other and better solutions 
may be obtained in one of the many well-known ways 
known in aeronautics for destroying opposing pressure 
gradients and preventing “ surfaces of discontinuity ” 
or “stalling,” ; thus suitably shaping the blades and 
decreasing their inclination to the current, placing 
rider planes, moving or fixed, in front of the main 
blades or associated with any other portion of the main 
blade liable to corrode, the use of jets opposing one 
pressure gradient, or by removing by suction the 
accumulated gases from the catchment area. 

The Aerodynamical Laboratory of the National 
Research Department at Ottawa, under Dr. J. H. 
Parkin, appears to have all the facilities necessary for 
investigating this problem, which seems to be of import- 
ance to the Dominion of Canada. 

Yours faithfully, 
A. P. THURSTON, 
D.Se., M.I.Mech.E., 
F.R.Aé.8., M.1LA.E. 
Bank Chambers, Chartered Patent Agent. 
329, High Holborn, London, W.C.1. 
September 27, 1932. 





LUBRICATION. 


To tur Eprror, ENGINEERING. 


Sir,—My attention has been called to your editorial, 
Lubrication (ENGINEERING, August 5, 1932), dealing 
with the paper which Mr. Wm. F. Parish and I pre- 
sented before the Lubrication Engineering Committee 
of The American Society of Mechanical Engineers. 
Your disagreement with our paper is not in itself 
important, and would not have caused me to take the 
liberty of asking you to publish this letter. As the 
French say, ‘‘ Du choc des opinions jaillit la verité.’’ 
As engineers, however, we are interested in preventing 
the propagation of misstatements, and I cannot agree 
with some of the statements of facts in your editorial. 
You state: “ As a matter of fact, oil is not pumped 
into the pores or crevices of a journal by molecular 
force.” This is difficult to understand in view of your 
next statement to the effect that “ the adhesion of oil 
to the metal probably represents a stress of some 
thousands of pounds per square inch.” This latter 
statement is correct. It means, however, that the pres- 
sure to do the pumping is there according to your own 
admission. In the majority of cases at least, there is 
no question but what the pores or crevices in the 
metal are also present. What is then there to prevent 
the oil from being pumped under the pressure of 
thousands of pounds per square inch that you admit 
exists into the pores or crevices that are there, at least 
in @ good many cases ? 





body of the metal, leaving upstanding irregular-shaped | 


was not understood at the time) oil is forced into pores 
of metal in bearings and shafts, was made more than 
thirty years ago by Dr. Conradson, of the Conradson 
carbon residue test fame, as well as by several other 
observers. 

As we reported in our paper, a new oil film appears 
on the surface of the revolving rotor after the previous 
film has been wiped off. Where does this film come 
from? If it had been on the surface of the metal, 
it would have been wiped off in the score of wipes with 
felt and paper that we have applied to it. Neverthe- 
less, it was there. It could not have come from the 
outside. Hence, it had to come from the inside of the 
rotor, and it could not have come from the inside of 
the rotor short of having been first ‘“ pumped ” into it 
by some force. 

Now we come to your question, as to whether in a 
fe gg surface pores can exist, since, according to 

eilby, such a surface consists of an amorphous layer, 
all signs of the crystal boundaries being obliterated. 

Such a question is rather amazing. In the first 
place, the distinction between amorphous and crystal- 
line materials when applied to metals (as was made 
years ago by Beilby) is decidedly obsolete. According 
to present teaching of physical chemistry, the amor- 
phous material of Beilby is merely a material so finely 
crystallised that the crystal structure is not visible 
with our very crude present methods of observation. 
The work of Professor Katz, of Amsterdam, on the struc- 
| ture of rubber, bears this out. If, however, pores or 
crevices do exist in what we call to-day, in our ignorance, 
| crystalline metals, they will also exist, though be of 
smaller size, in that finely crystalline material which 
Beilby called amorphous metal. I trust that this 
answers your question. 

We are now coming to the “ main point,’ as you 
call it. Your editorial states that there is no doubt 
that the attraction of the molecules of the metal to the 
molecules of the oil produces a pressure, but how can 
a pressure be “ due to, and completely balanced by, 
the attractions” which produce it, is something that 
an engineer will find it difficult to understand. From 
my high-school days of physics, I always thought that 
an action can be balanced only by a reaction, a force 
by a counter-force. From your editorial, I conceive 
now that a pressure produced by an attraction, can be 
balanced by the very attraction which produces it. 
In other words, an action is balanced by the very 
action which causes it. 

You say next that this attraction “is as incapable 
of lifting a journal as the pressure between a ton- 
weight and its support is of lifting the weight.” Does 
your picture describe exactly what takes place in the 
process of, lubrication ? You admit that there is an 
attraction between the molecules of the metal and the 
molecules of the oil. This attraction produces pressure 
of the film of oil on the metal, which we may picture 
in the usual way as an action of a compression spring 
compressed by the attraction of the oil to the metal. 
It is the presence of the oil molecule that keeps the 
spring in compression. Remove, however, the oil 
molecule, and the spring will jump back to its original 
dimension. 

Taking your own comparison of a ton-weight lying 
on its support, we must, therefore, introduce the 
correction that the support is not a slab of metal, but, 
say, the piston of a hydraulic press with enough pressure 
hack of it to support the weight in a given position. 
Remove the weight, and the piston will start moving up. 
In the application to the mechanism of lubrication, 
this means that the oil surface wiped off by the friction 
between the shaft and the brass, will be reconstructed 
either from the surrounding free film, or from the oil 
previously adsorbed by the metal. 

As a matter of fact, since you admit that there is an 
attraction between the oil and the metal, and that this 
is balanced when the oil is completely attracted by the 
metal, it is really up to you to explain what then does 
happen when this “* balanced” film of oil is wiped off 
by the friction between the shaft and the bearing. 
Until you have done this, your * main point”’ is only 
half stated. 

I shall pass by without comment your statement as 
to the priority rights of Mr. Deeley’s discovery. It is 
not especially important who was the first to say it. 
The matter of the development of high stresses in the 
apparatus for testing oils which we have described is, 
however, one of true engineering interest. 

According to your calculation, the centrifugal force 
developed on a mass at the surface would be about 
46,000 times the weight (it would be really nothing of 
the kind, but we shall assume that what you intended 
to say was that the centrifugal force acting on a pound 
of weight at the surface would develop about 46,000 
times the weight of the body). Then you show that 
the “ radial stress exerted on such a film by the centri- 
fugal force would amount to only about 1-6 lb. per 
square inch,” which, you add, “is quite insignificant 
compared with the intensity of the molecular forces,”’ 








Moreover, the observation that by some force (which 


It is common practice in engineering, of course, to 
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express quantities in the same terms for purposes of 
comparison, but since when have molecular forces 
been expressed in pounds per square inch, and what 
is the intensity of molecular forces in pounds per square 
inch ? 

Furthermore, do you mean to say that you consider 
the disruptive effect of centrifugal force to be measure- 
able in pounds per square inch ? A force such as we 
have been using in our oil tests is sufficient to throw 
the suspended carbon out of varnish and leave behind 
« colourless fluid. It is sufficient to throw amorphous 
wax out of a material oil, or squeeze out the last 
droplet of water from a wet material. If a radial stress 
of 1-6 Ib. per square inch can do all this, the sooner 
you tell us how to apply it, the happier will be those 
of us who have to use centrifugal separators and super- 
centrifuges in our processes. Obviously, a radial stress 
of 1-6 Ib. is the same, though of opposite direction, 
as a radial pressure of 1-6 IL., with the effects of which 
we are all familiar. Do you then mean to say that the | 
disruptive effect of a centrifugal force equal to 46,000 
times the gravity, is the same, though opposite in 
direction, as the effect of a pressure of 1-6 Ib. per 
square inch ? 

It would take me too long to submit the rest of your 
editorial even to the same degree of quick analysis 
that I have presented above. It is really immaterial 
whether we agree as to the theories of phenomena of | 
lubrication, but it is very important whether or not | 
we state the facts as they are, and whether or not we | 
use up-to-date information. I shall again repeat : | 
«Du choc des opinions jaillit la verité,”’ but no truth 
can come out except from statements that at least | 








conformant with themselves. 
Very truly yours, 
L. CAMMEN. 


Fre. 15. 96-In. Batancep Disc Vatves ror Low Heap. 


P.S.—The opinions expressed in the above letter are 


personal.—L. ©. | would be invalidated. Action and reaction being | that his journal was wiped clean. How does he know 


| equal and opposite, any pressure produced in the oil | this? The very fact that further oil could be detected 


a gy Society ’ Mechanical — | film by molecular attractions is completely balanced | after the molecular forces had had time to collect it 
ea) tee ae ae New York. | by these attractions, and is not free to act, as he | into pools, is evidence to the contrary. This formation 
September 9, LUSs, suggests, like the pressure in a hydraulic jack. A of pools is well shown when a drop of oil is added to 


[Our correspondent evidently does not realise that, | jack, moreover, only lifts its load when fed with|a tank of water. The oil forms, so far as possible, a 
if his views were sound, Newton’s laws of motion | energy from an external source. Again he assumes! monomolecular film, the surplus being collected into 
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little pools. _As already stated, the stresses developed 
in the centrifugal experiments were quite trivial as 
compared with the molecular attractions, and the sepa- 





rations he mentions provide not the slightest ground 


for a contrary conclusion. 


As regards the significance of BeiJby’s work, we may 
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quote the following from a letter by Hamburger on 
“The Structure of Polished Surfaces,’’ which appears 
in Nature, September 17, 1932: “ A part of the origi- 
nally detached particles, however, fills up existing pits 
in the surface and recombines with it (by a process 
of adhesion as well established in previous work of 
the late Sir G. Beilby).”” —Eb. E.] 


CONTROL VALVES FOR THE UHL 
RIVER HYDRO-ELECTRIC SCHEME. 


(Concluded from page 299.) 

A LARGER balanced valve of a similar type to that 
previously described is shown in place in Figs. 11 to 14, 
on the opposite page. This valve is 96 in. in diameter, 
and operates under a normal static head of 250 ft. 
It is installed in a chamber, and controls the flow 
in the pressure tunnel. Provision is made for a second 
valve to be fitted at some future date on the blanked- 
off branch shown in Fig. 14. The body and door are of 
cast steel, the former being split transversely to facili- 
tate transport. The McAulay sealing ring is incorpo- 
rated, which, under test with the full 250 ft. head, kept 
down the leakage to only 7 gallons per minute. The 
valve is operated by double-reduction worm gear. The 
details of the pressure tunnel shown in the figures are 
approximate only. 

Two other valves, also 96 in. in diameter, are shown in 
Figs. 15, 16 and 17, on this and the opposite pages. One 
of them is for controlling the discharge from the pressure 
duct and the other that from the diurnal reservoir at 
the bottom of which the valves are located side by side. 
The head is consequently low, the maximum working 
pressure to which the valves are subjected being that 
due to 50 ft. of water. The valves are of the balanced 
disc type and are constructed on much the same lines as 
the high-head valves. They are, however, of cast iron, 
and are arranged for vertical operation with operating 
gear on a platform above them. The weight is taken 
on concrete foundations at the sides of the valves, the 
bottom being left clear, as shown in Fig. 16, for access 
to the lower trunnion bearing which is fitted with an 
adjustable footstep brass to carry the weight of the door 
and spindle. The door is keyed to the spindle by two 
taper bolts. A McAulay sealing ring is fitted, and so 
successful is this in compensating for distortion of the 
body and deflection of the door, that the leakage under 
a test under the full head only amounted to 1 gallon 
per minute in one valve and 0-5 gallon per minute in 
the other, a remarkably low figure considering the peri- 
phery represented by a diameter of 96 in. 

The operating gear consists of spur and worm reduc- 
tion gear headstocks. These are seen dismounted in 
Fig. 15, and in place on the platform at the top of the 
diurnal reservoir in Fig. 16. From the latter figure it 
will be apparent that an interlocking system is pro- 
vided. This permits the valves to be both closed, or 
either to be open while the other is closed, but prevents 
both from being open at the same time. The gear consists 
of a lever connected by rods to a pin locking gear in 
each headstock, the locking pins entering suitable re- 
cesses in the worm wheels. A positive stop on the upper 
trunnion prevents the door from being opened beyond 
the normal position. The top gland may be repacked 
while the valve is under pressure. This is effected by 
means of a lantern bush, arranged below the stuffing 
box, and a series of plug cocks which can be opened to 
relieve the pressure during répacking. All working 
parts are effectively lubricated. A grease pump 
attached to the platform railing supplies thick oil under 
pressure by separate pipes to each of the top trunnion 
and footstep bearings, thus excluding grit and silt. 
The usual lubricating cups are provided on all head- 
stock bearings and the worm gear is enclosed in an oil 
bath. These arrangements will, it is claimed, avoid 
the necessity of having to shut down the pipe line for 
routine work on the valves, except at long intervals of 
time. 

The flow from the forebay to the diurnal reservoir 
is controlled by a sluice gate which is normally kept 
fully open during the whole winter, and fully closed 
during the summer. The door of this sluice consists 
of a solid steel plate 8 ft. wide by 5 ft. deep by 2 in. 
thick. It is provided at the edges with extruded 
Muntz metal faces pinned on and working against 
machined steel faces in the frame, which is built up to 
form a self-contained unit with the operating gear. 
This consists of twin worm-gear headstocks actuating 
nickel-chrome steel lifting screws at each end of the 
door. The gear is operated by a cast-iron handwheel at 
one end of the gate, the connection between the gear 
units being made by a transmission shaft. An indicator 
is mounted on the headstock next to the handwheel and 
shows the exact opening of the gate at any time. In 
addition to the equipment briefly described above, 
Messrs. Glenfield and Kennedy have supplied a number 
of 20-ft. span free-roller sluice gates, a 26 ft. by 7 ft. 
tilting gate for the discharge of debris from in front of 
the screens, 55 in. to 42 in. self-closing streamline valves, 





a number of steel-plate sluice gates for scouring out the 
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decantation chambers, and an 8 ft. by 5 ft. steel sluice | 
for the filling flume. It may be mentioned that the | 
consulting engineers for the scheme in this country are 
Messrs. Preece, Cardew and Rider, 8 Queen Anne’s 
Gate, London, 8.W.1. 


ENGINEERING TRAINING AND 
EDUCATION. 


Imperial College, Department of Aeronautics.—A 
pamphlet describing the work of the Department of 
Acronautics of the Imperial College of Science and 
Technology, South Kensington, London, 8.W.7, and | 
giving a brief syllabus of the course provided, has | 
recently been issued. The course is, in the main, a} 
post-graduate one, and students are expected to have 
passed through a systematic training in physics, or 
one of the branches of engineering, preferably mecha- 
nical, including a fairly high standard in mathematics. | 
They should possess the A.C.G.I., the A.R.C.S., or 
the B.Sc., or have attained a recognised equivalent 
standard. Instruction is given in the Department in | 
acrodynamics, aircraft design, materials of aircraft | 
construction, construction and strength of aircraft, 
engine design, air navigation and aircraft instruments, 
Copies of the pamphlet and further particulars may 
be obtained from Professor L. Bairstow, F.R.S., 
Zaharoft Professor of Aviation and Director of the 
Department. 








aad Pe . | 
TENDER. | 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tender, the closing date of | 
which is given Further details may be obtained on 


Th partment, the reference number | 


pplication to th | 


appended being quoted in all communications. | 

Steam-Raising Plant.-The supply and erection of a | 
water-tube boiler, together with superheater, mechanical 
stoker, soot blowers and all accessories; the removal 
and re-erection, on new foundations, of three existing 
boilers; and the supply and erection of a Green's 
economiser, having 280 tubes, and other plant and 
The Town Clerk, Corporation of the City 
(Ref. No. 


accessories. 
of Grabamsetown, South Africa ; November 8. 
G, 11,905.) 


PERSONAL. 


Messrs. Joun Lynn anp Company, Liurrep, Pallion, 
Sunderland, have acquired all rights in connection with 
the enclosed type of steam winch, recently associated with 
the name of Babcock and Wilcox, Limited. 
The orignal trade mark “ Ayrolin " will be reverted to. 


Messrs 


Messrs. TURNER AND NEWALL, Liwirep, Rochdale: 
as and from October 1, have consolidated such of their 
subsidiary companies as deol exclusively with the sale 
and application of insulating materials into one organi- 
sation, styled Messrs. Newalls Insulation Company, 
Branch of Turner and Newall, Limited. The consolidated 
organisation has its headquarters at Washington Station, } 
County Durham, and branch offices and warehouses in 
London, Newcastle, Rochdale, Glaagow, Belfast, South- 
ampton, Cardiff, Liverpool, Birmingham, and Bradford. 

We are informed by Messrs. Tur Britis FLorrmann 
Dart Company, Liurrep, that their Flottmann hammer 
drills will, in future, be of all-British manufacture; as « 
result of developments recently made at their Allensbank 
Works, Cardiff. 

Mr. Arcurmmatp MeKiystry has been appointed 
managing director, and L1.-Con. J. H. M. Green.y, 
C.B.E., deputy-chairman of Messrs. Babcock and 
Wileox, Limited. 

Messrs. Monet-Werr, Limrrep, Cathcart, Glasgow, 
inform us that their organivation, as from October 1, 
has been merged with that of Messrs. Henry Wiggin 
and Company, Limited, and that the combined com- 
panies will henceforth be conducted by, and in the name 
of, the latter company from their head office at Thames 











House, Millbank London, 8.W.1. Messrs. Wiggin | 
will produce Monel metal at their Birmingham works, | 
while the production of certain manufactured forms of | 


this alloy, for example, turbine blading, tubes and drawn 
sections, will be continued by them at Glasgow. 

Messrs. Brack anp Decker, Liurrep, Slough, Bucks, 
have received instructions from thein principals to make 
immediate arrangements for exten ling the manufacture, 
in this country, of Black and Decker’s portable electric 
tools and fractional horse-power motors. 


EXPERIMENTS with Tractors oN AUSTRALIAN | 
RAILways.—-Some experiments have recently been 
conducted on the Victorian Government Railways to | 
ascertain whether motor tractors converted for use on | 
rails could be employed for light haulage on branch | 
lines. The results, it is stated, have been satisfactory 


and a tractor, fitted with a gear box to give speeds | locomotive industry " 


up to 25 miles on hour, has made a number of trial | « 
trips on the Kerang-Stony Crossing line. 
investigation, the system gives complete satisfaction, jt 
imilar equipment may be introduced on other branch | | 
lines. It is stated that the weight of the converted /1 


tractor is five tons and that the operating cost is about | a few years ago 


mo-siath of that of a steam locomotive ! 
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BOOKS RECEIVED. 


Aeronautical Research Committee. Reports 
Relation between Ground 





Air Ministry. 
and Memoranda, No. 1456. 
Contours, Atmospheric Turbulence, Wind Speed and 
Direction. By W. R. Moroans. [Price 2s. 3d. net.] 
No. 1463. Acceleration of Aeroplanes in Vertical Air 
Currents. Partl. By H.R. Fiswer. [Price 1s. net.) 
No. 1464. Wind Tunnel Tests of Recommendations 
for Prevention of Wing Flutter. By B. Locxsretser 
and ©. Catien. [Price ls. 9d. net.}] No. 1469. 
Induced Flow Through a Partially Choked Pipe. By 
H, Guavert, D. M. Hrasr and A. 8. HartTsHory. 
[Price Is. net.] No. 1470. Wind Tunnel Interference 
on Aerofoile. By H. Guavertr. [Price 9d. net.) 
London: His Majesty's Stationery Office. 

Costruzioni Idrauliche e Idraulica Technica. 
Ine. Evueenro Camrrnt, Milan: Ulrico 
[Price 60 lire.] 

Winden und Krane Aufbau, Berechnung und Konstruktion. 
By Durt.-Inc. R. HANcHEN Part 6. Fahrbare 
Drehkrane Schwimmkrane und Sonderkrane. Berlin: 
Julius Springer. [Price 8 marks.] 

Elektrische Lichtbogenschweissung. Second Edition. By 
KARL Metter. Leipzig: 8. Hirzel.” [Price 26 marks.) 


By Dorr.- 
Hoepli. 


Graphische Kinematik und Kinetostatik, By Karu 
Fepernorer. Berlin: Julius Springer. [Price 13 
marks. | 


Die Methoden zur Angeniherten Lésung von Higenwert- 
problemen in der Elastokinetik. By K. HoHENEMSER. 
Berlin: Julius Springer. [Price 10-50 marks.) 

Department of Scientific and Industrial Research. Radio 
Research. Special Report No. 12. A Theoretical 
and Experimental Investigation of High Selectivity 
Tone-Corrected Receiving Circuits. London: His 
Majesty's Stationery Office. [Price 1s. 3d. net.] 

Destruction of Timber by Marine Organisms in the Port 
of Sydney. By Tom Irepate and others. Sydney: 
Sydney Harbour Trust. 

Science By F 1... 
Longmans, Green and Company, 
te. 6d. | 

Industrial Microscopy By W 
Sir Isaac Pitman and Sons, Limited. 
net. | 

Induction Motor Practice. By R. E. Horxtns. London: 
Sir Isaac Pitman and Sons, Limited. [Price 15s, net.) 

Physical Principles of Mechanics and Acoustics. By 
Proressor R. W. Pout. Authorised Translation 
by Wrivrrrep M. Deans. London: Blackie and Son, 
Limited. [Price 17s. 6d. net.) 

Transactions of the Institution of Naval Architects. 
Vol. Ixxiv. 1932. Edited by R. W. Dana. London: 
Offices of the Institution 

Sewerage and Sewage Treatment. By Harontp E, 
Baxssitr. Fourth edition. New York: John Wile 
and Sons, Inc. London: Chapman and Hall, 
Limited. [Price 31s. net.) 


BaRROW London : 
Limited. [Price 


GannerR. London: 


[Price Il. ls. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

Further Ordera from Russia.—The recent decision of 
the Export Credits Department following strong 
pressure from engineering and machine-tool manufac- 
turing interest in the North-Western area, to extend 
credit periods from twelve months to eighteen months in 
respect to orders from Russia, has quickly produced 
further work for the neighbourhood. One of the most 
important of a series of contracts just placed by the 
Soviet Government with British firms, is that shared 
by Messrs. Taylor Bros. and Company, Limited, Trafford 
Park, Manchester, and Messrs. Davy Bros., Limited, 


| Sheftield, for the construction of a complete plant for the 


manufacture of railway wheels by a special process. 
Delivery will be effected in nine months, and the value 
of the order is in the vicinity of 200,0001. Messrs. 
Metropolitan-Vickers Electrical Company, Limited, 
Trafford Park, are to supply electric motors for colliery 
and iron-ore winding plant, and Messrs. Wellman-Seaver 
Rolling Mill Company, Limited, Darlaston, Staffs., are 
to construct a tube-rolling mill at a cost of 90,000/. for 
the same Government. Machine-tool manufacturers are 
also hopeful of securing substantial orders in the course 
of the next few weeks. 


Increased Activity in Structural Engineering With 


| the termination of the Lancashire cotton strike and a 


return to more stable industrial conditions in the county, 
structural engineers are experiencing better inquiry, 
and a few orders which were held up during the stoppage 
are now béing released. Messrs. Edward Wood and 
Company, Limited, Ocean Ironworks, Trafford Park, 
are to supply steelwork for a grandstand to accommodate 
12,000 spectators at the Manchester United football 
ground; and Messrs. Redpath, Brown and Company, 
Limited, have secured a contract for steelwork for the 
reconstruction of the Hollins Mills, at Darwen, for Messrs. 
Wall Paper Manufacturers, Limited. Messrs. Thomas 
Blackburn and Sons, Limited, Preston, who recently 
erected a new greyhound racing track at Preston, have 
secured an order for a similar track at Blackburn. 
Position in Railway Rolling-Stock and Motor- Vehicle 
Manufacture According to the report of the directors 


of Messrs. Vulean Foundry, Limited, Newton-le-Willows, 


Lanes., for the year to June 30 last, the “ famine in the 
now prevails to an accentuated 
legree. The combined effect of reduced traffic and 


If, on further | general financial chaos, it is reported, has been so drastic 


hat the demand for rolling-stock at home and abroad 
a8 almost ceased The general experience is that the 
narket has decreased by 90 per cent. in comparison with 
On the other hand, the outlook in the 


notor-car manufacturing industry is more favourable. 





NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

The Coal Trade.—The general demand for Welsh coal 
remains insufficient to keep collieries working regularly, 
consequently pit stoppages continue to be numerous, ren- 
dering thousands of miners idle from time totime. There 
are, however, some bright features. Chartering for the 
carriage of coal was brisker in the past week than has 
been the case for any similar period during the last 
quarter. Furthermore, the demand from France has 
become rather more active for particular classes, as a 
result of the action of the French Government in autho- 
rising the importation of an extra 100,000 tons of coal 
in October, for distribution amongst the Chambers of 
ee at the maritime ports. This coal can, 
| 





however, be obtained from any country, but as there 
is a shortage of domestic supplies in France, it is expected 
that the bulk of the business will be secured for anthracite 
and dry steams which are mostly supplied by South 
Wales. In the meantime, Admiralty and Monmouth- 
shire large coals continue in poor demand, a fact which 
has seriously curtailed the make of sized products and 
small coal, owing to the irregular working of collieries. 
Dry large coal, on the other hand, is booked up, and 
| the best brands command up to 19s. 3d., or 6d. to 9d. 
| over the schedule, while dry sized coals, the make of 
| which is a negligible part of the output of the coalfield, is 
practically unobtainable at 30s., or about 10s. over the 
schedule. Washed smalls, too, are scarce, and in request 
at ls. per ton over the minimum prices, while bunker 
|} smalls, though available at schedule prices, are some- 
| times difficult to secure for immediate delivery. 

Shipowners’ Laying-Up Scheme.—Cardiff shipowners, 
on Monday, gave consideration to the scheme of the 
sub-committee of the Chamber of Shipping of the United 
Kingdom for the rationalisation of the shipping industry 
by the voluntary laying-up for a period of twelve months 
of a third of all tramp tonnage over 2,000 tons gross. 
The scheme, which was to take the form of a “ gentle 
: considered — practicable 





man’s agreement,” was not 
without international co-operation, and as this could 
not be guaranteed, was not acceptable to the Cardiff and 
Bristol Channel Shipowners’ Association. ‘The meeting, 
however, agreed that a scheme was necessary, and 
intimated that they desired the sub-committee to 
continue their efforts to formulate one which would 
be unanimously approved by British shipowners, and 
also to give further consideration to the scrapping of 
tonnage. 

Recommissioning of Laid-up Tonnage. 
vity in the homeward grain markets, and the consequent 
concession of higher freights by shippers, has resulted in 
the recommissioning of a considerable number of laid-up 
ships which has given welcome employment to the thou- 
| sands of navigating and engineer officers, besides seamen, 
| 
| 


Increased acti- 





thrown out of work by the world-wide depression in the 
shipping industry. During the last three weeks, 27 
Cardiff-owned steamers have been put back into employ- 
ment, which has meant work for between 750 and 1,000 
officers and men. Whether more ships will be recom- 
| missioned will, however, depend on the strength of the 
freight markets and the requirements of the carrying 
|trades. There are, however, still something like 140 
| Cardiff-owned vessels laid up, some of which will nover 
| put to sea again, as the cost of putting them into service 
| would be too heavy. 
| 


| NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Market transactions in 
Cleveland pig-iron are not numerous or large, but the 
restricted make is now fully taken up by current needs, 
and accumulations at makers’ yards are not much larger 
than are considered necessary for ordinary trading. 
Sales to overseas are almost impossible at present, and 
little business is passing with firms in Scotland, though 
»roducers offer iron to firms beyond the Tweed at specially 
be rates in competition with sellers of Midland and 
Indian pig. A good deal of Midland pig is arriving for 
|}use on Teesside. A large proportion of the output 
| of Cleveland is needed by producers’ own foundries and 
| steel works. For local and other home consumption, 
ironmasters hold firmly to the following fixed figures : 
No. 1 description, 6ls.; No. 3, g.m.b., 588. 6d.; No. 4, 
foundry, 57s. 6d.; and No. 4, forge, 57s. 

Hematite.—The statistical state of the East Coast 
hematite branch of industry is rather perturbing. Stocks 
are heavy and are still increasing, but producers are not 
without hope of early expansion of demand to an extent 
at least sufficient to absorb the limited make. Meanwhile, 
however, quotations are weak. Makers have no fixed 
prices and do not hesitate to cut prices to secure orders, 
while merchants have considerable quantities of iron to 
unload and are underselling manufacturers. The latter 
ask up to the basis of ordinary qualities at 60s., but are 
understood to have sold on a shilling below such terms. 











Conditions in the foreign ore trade do 


Foreign Ore. 
Consumers 


not admit of business of consequence. 
are not obliged to buy and sellers will not enter into 
forward contracts at prices obtainable. Recognised 
market rates are nominal at the equivalent of rubio, of 
50 per cent. quality, at 14s. 6d., c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke con 
tinues plentiful and difficult to sell, local users being well 
placed as regards supplies. Good average qualities are 
l4s. 6d., delivered here. 

Manufactured Iron and Steel.—There is slightly more 
business in one or two branches of manufactured iron and 





steel, but orders for nearly all descriptions of materia! 
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are still greatly needed. Common iron bars are 91. 15s. ; 
best bars, 101. 5s. ; double best bars, 101. 15s. ; treble best 
bars, 11l. 5s. ; packing (parallel), 81. ; packing (tapered), 
101. ; steel billets, (soft), 51. 7s. 6d. ; steel billets (medium), 
6l. 12s. 6d. ; steel billets (hard), 71. 2s. 6d.; iron and steel 
rivets, lll. 5s.; steel ship plates, 81. 15s.; steel angles, 
8l. 7s. éd.; steel joists, a. 15s.; heavy sections of steel 
rails, 81, 10s. for parcels of 500 tons and over, and 9. 
for smaller lots; fish plates, 121. 10s.; black sheets 
(No. 24 gauge), 8l. 5s. ; and galvanised corrugated sheets 
(No. 24 gauge), 10l. 

Scrap.—Several kinds of scrap are selling more readily 
than of late and values are moving upward, but are still 
low compared with rates ruling in other districts. Borings 
are 22s. 6d. to 25s.; turnings, 27s. 6d. to 31s. 6d.; light 
cast iron, 32s. 6d.; heavy cast iron, 35s.; machinery 
metal, 36s.; and heavy steel, 35s. 

Imports of Iron and Steel.—Imports of iron and steel 
to the Tees last month, from foreign ports and coastwise, 
totalled 6,485 tons, comprising 10 tons of pig iron; 
5,937 tons of crude sheet bars, billets, blooms and slabs ; 
and 538 tons of plates, bars, angles, rails, sheets and 
joists. Aggregate unloadings for August amounted to 
5,162 tons comprising 781 tons of pig iron, 3,832 tons 
of crude sheet bars, &c., and 549 tons of plates, bars, 
angles, &c., whilst imports in the pre-war September 
of 1913 totalled only 1,164 tons, comprising 1,115 tons 
of pig iron, 9 tons of crude sheet bars, &c., and 40 tons 
of plates, bars, angles, &c. 

Shipments of Iron and Steel.—Persistent depression in 
the iron and steel trade is reflected in the further decline 
in shipments of iron and steel. Aggregate loadings at 
Tees ports last month amounted to only 30,332 tons, or 
5,060 tons less than in August, and the lowest 
recorded in any month since January. Manufactured 
iron and steel shipments declined from 28,096 tons in 
August to 24,693 tons in September, principally owing to 
the termination of deliveries to Russia. f the pig-iron 
cleared last month, 3,336 tons went to Scotland out of a 
total of 5,639 tons. China took most manufactured iron, 
accepting 427 tons. Principal customers for steel last 
month were: The Union of South Africa, 4,120 tons; 
India, 1,609 tons; and Argentina, 1,430 tons. 


Guiascow, Wednesday. 

Scottish Steel Trade.—While there is no appreciable 
change in the Scottish steel trade position quite a strong 
feeling prevails that conditions are much more pro- 
mising. Continental prices have firmed up and a 
report is shortly expected from the National Committee, 
appointed by the Import Duties Advisory Committee, 
which is dealing with proposals for the reorganisation 
of the iron and steel industries. A very complex situa- 
tion had to be faced and as the matter has been extremely 
difficult there is the possibility that further adjustments 
will follow the proposals of the Committee. Meanwhile 
the local works are very short of specifications for heavy 
steel, particularly for shipbuilding purposes, as few 
contracts for new tonnage have been fixed up for some 
time. The black-steel sheet section continues to be 
the brightest spot in the industry and not only are order 
books very well filled at the moment, but the current 
inquiry is very promising. Galvanised sheets are 
perhaps a shade better, but there is a very poor demand 
for the heavier gauges. The export side of the trade 
has considerably improved of late and some fairly good 
lots of light sheets have been shipped, Canada oe 
been an extremely good buyer during the t month or 
two. Prices all round have a firming tendency and the 
following are the current rates :—Boiler plates, 91. per 
ton ; ship plates, 8/. 15s. per ton; sections, 81. 7s. 6d. per 
ton; black steel sheets, } in., 71. 158. per ton; and 
galvanised corrugated sheets (No. 24 gauge), lll. per 
ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—Conditions in the malleable- 
iron trade of the West of Scotland remain very un- 
satisfactory as orders are scarce and the inquiry is not 
promising. The re-rollers of steel bars are no better 
off for work than they were, and are anxiously awaiting 
the pronouncement of the Advisory Committee. A 
national meeting of the re-rollers of steel bars, both 
of England and Scotland, will be held to-morrow, Thurs- 
day, October 6, when the whole situation will be 
thoroughly discussed. The market quotations are as 
follow :—‘* Crown” bars, 91. 15s. per ton for home 
delivery, and 9. 5s. per ton for export; and re-rolled 
steel bars, 62. 108s. per ton for home delivery, and 61. 5s. 
per ton for export. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade there is still a very dull tone and the output is 
confined to the production from one furnace. The 
current demand is extremely limited both on home and 
export account, and the recent reductions have failed 
to bring out any improvement in buying. To-day’s 
market quotations are as follow :—Hematite, 67s. 6d. 
per ton, delivered at the steelworks ; foundry iron, No. 1, 
70s. per ton, and No. 3, 67s. 6d. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, October 1, only amounted to 231 tons. 
Of that total 205 tons went overseas and 26 tons coast- 
wise. During the corresponding week of last year the 
tigures were 50 tons foreign and 55 tons coastwise, 
making a total shipment of 105 tons. 

Shipbuilding.—While the shipbuilding industry of 
Scotland is still at a very low ebb, the t month has 
brought forth a much brighter casa onten to the 
Admiralty contracts announced recently. The orders for 


four destroyers and two sloops placed with Clyde builders 








have arrived at a most opportune time, and other 
contracts reported during September included a passenger 
and cargo motorship of about 3,200 tons, to be built 
by Messrs. Barclay, Curle and Company, Limited,White- 
inch, for Sydney owners, and a steamer of 1,150 tons 
for London owners to be built by the Burntisland 
Shipbuilding Company, Limited. The marine engineers 
will also figure well in the month's bookings, and 
steady employment is now assured for a large number 
of men for many months to come. The output of new 
tonnage for September was again very small, and con- 
sisted of one vessel of 3,900 tons from the yard of Messrs. 
Lithgows, Limited, Port-Glasgow, and one vessel of 
1,510 tons from the yard of the Burntisland i oe 
Company, Limited, Burntisland. The river Clyde out- 
put for this year is now only 43,645 tons, and as that 
is just equal to an average month's tonnage the present 
state of the industry can be easily gauged. During the 
year, to date, the total Scottish launches have been 
1 vessel on the Tay, 5 vessels on the Dee, 6 vessels on 
the Forth, and 20 vessels on the Clyde-—32 vessels in all, 
with a total of 55,387 tons. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Iron and Steel.—Movement in heavy iron and steel is 
still largely confined to immediate requirements, There 
is, however, expectation of developments in the early 
future. Furnaces are still accounting for a large output 
of both basic open hearth and acid steel—an output which 
in the aggregate exceeds that of comparable periods 
pre-war. On the other hand, there is a t deal more 
plant to be fed, and the position frankly is that the orders 
to hand are insufficient to go round and maintain anything 
like full production. Little is heard at the moment of 
armament or shipbuilding orders. In both ts this 
district is badly hit—how badly is little realised except 
by those immediately connected with the big East-End 
works. Sheffield is securing a reasonable proportion 
of current orders for ship steel, but until the large tonnage 
of idle merchant vessels is scrapped or reduced in volume 
there is little prospect of the receipt here of really consi- 
derable orders for heavy forgings, castings, and con- 
structional material for the shipyards. There is also a 
certain amount of armament and munition work in 
progress. On the other hand, British requirements are 
at a minimum, while supplies to foreign powers are only 
possible under Government licence. Automobile engi- 
neers both in this country and on the Continent are order- 
ing a large quantity of car parts and fitments from this 
locality. At the same time, in important directions, 
expectations of really big developments in the absorption 
of Sheffield steel for motor-car manufacture have not 
been realised, and immense sums have been lost. One 
of the bright spots concerns the manufacture of heavy 
industrial plant. A Sheffield firm of engineers who are 
good customers of local steelmakers have secured from 
Russia a contract for a huge installation of thoroughly 
modern plant for making railway wheels. Delivery is to 
extend over nine months. The Sheffield firm are to 
work in conjunction with a big Manchester engineerin 
concern, whose operations have been gravely restric 
for a considerable time. The plant is to be of a t 
which coincides with a United States patented design. 
How many additional men will be found employment in 
consequence of this valuable assurance of nine months’ 
steady work is not the major point. The basic benefit 
lies in the fact that a considerable number of operatives 
who might have been thrown idle if this contract had 
not matured are now certain of being retained. 

South Yorkshire Coal Trade.—The position pouty 
has undergone little change, and there is a depleted 
for most classes of fuel. Though there is not an active 
demand for best hards, supplies are somewhat scarce, 
and recent quotations have been maintained. The 
export market is not satisfactory, but a few more inquiries 
are in circulation. Industrial fuel is only in m te 
demand, though an improvement has developed in one 
or two directions. Small coal is in a better medium ; 
a bigger tonnage is being sent to Lancashire. There 
is a better call for house coal, and further expansion is 
anticipated, but much leeway has to be made up before 


NOTICES OF MEETINGS. 


Prysica, Socrety.—To-night, 5 p.m., Imperial 
College of Science and Technology, South Kensington, 
8.W.7. “The Manufacture of Optical Glass,” by Dr. 
J. W. French. 

Junior InstirutTion or ENGINEERS.—To-night, 7.30 
p-m., 39, Victoria-street, S.W. ‘ Cornwall as a Cradle 
of Science and Engineering,” by Mr. 8. J. Crispin. 
Friday, October 14, 7.30 p.m. Address, “* Post-Graduate 
Engineering,” by Mr. J. F. Petrie. 

InstrTruTe oF TRANSPORT.—Monday, October 10, 5.30 
p-m., Institution of Electrical Engineers, Victoria 





embankment, W.C.2. Inaugural Address, * The Prob- 
lem of Port Costs,” by Sir D. J. Owen. 


INsTITUTION OF THE RuBBER INDUSTRY.—-Monday, 
October 10, 7.30 p.m., First Avenue Hotel, High Holborn, 
W.C.1. “Some Contributions to the Problem of Fabrice 
Impregnation with Rubber,” by Miss Huenemoerder and 
Dr. E. A. Hauser. 

InstiruTe oF MeETALS.—Scottish Local Section : 
Monday, October 10, 7.30 p.m., Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow. Chairman's Address, by Professor R. Hay. 
Swansea Local Section : Tuesday, October 11, 6.15 p.m., 
Y.M.C.A., Swansea. “‘ Refractory Materials and the 
Non-ferrous Industries,” by Mr. A. B. Searle. North- 
East Coast Local Section: Tuesday, October 11, 7.30 
p.m., Armstrong College, Newcastle-on-Tyne. Chairman's 
Address, by Mr. A. Logan. Birmingham Local Section : 
Thursday, October 13, 7 p-m., White Horse Hotel, 
Congreave-street, Birmingham. Symposium on Hard- 
ness Testing. London Local Section: Thursday, 
October 13, 7.30 p.m., Society of Motor Manufacturers 
and Traders, Limited, 83, Pall Mall, 8.W.1. Chairman's 
Address, by Mr. 8. L. Archbutt. Sheffield Local Section : 
Friday, October 14, 7.30 p.m. The University, Sheflield. 
Chairman’s Address, ‘“ Annealing,’ by Capt. F. Orme. 


Royat Sanrrary Instirvte.—Tuesday, October 11, 
5.30 p.m., 90, Buckingham Palace-road, S.W.1. ‘ The 
One-Pipe System of Drainage,’ by Mr. W. H. Draper. 
InstrTuTION OF PETROLEUM TECHNOLOGIsTS.—Tues- 
day, October 11, 5.30 p.m., Royal Society of Arts, John- 
street, Adelphi, W.C.2. ‘‘Some Observations on the 
Study of an Oilfield,” by Mr. J. W. Weil. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, October 
11, 6 p.m., The Minories, E.C.3. “The High-Speed 
Marine Diesel Engine,”’ by Mr. A. Evans. Junior 
Section : Thursday, October 13, 7 p.m. ‘‘ Some Aspects 
of Modern Steam Turbine Design and Construction,” 
by Mr. J. D. Pearson. 

Hutt AssociaTION OF ENGINEERS.-—-Tuesday, October 
11, 7.15 p.m., Municipal Technical College, Park-street, 
Hull. ‘ The Salvage Works on the ex-German Fleet at 
Scapa Flow,” by Mr. E. F. Cox. 

INSTITUTION OF PRODUCTION ENGINEERS.—LZastern 
Counties Section: Tuesday, October 11, 7.30 p.m., 
Library Lecture Hall, Ipswich. ‘‘ Small Lot Produc- 
tion,” a Mr. W. Buchanan. Coventry Section : Wednes- 
day, October 12, 7.30 p.m., King’s Head Hotel, Coventry. 
ni Design and Manufacture of Welded Steel Fabrica- 
tions,” by Mr. H. W. Hawkins. Luton, Bedford and 
District Section: Wednesday, October 12, 7.30 p.m., 
Royal Hotel, Luton, “Organisation of Production 
Engineering,” by Mr. B. C. Jenkins. 


INSTITUTION OF ENGINEERS-IN-CHARGE.—Wednesday, 
October 12, 7.30 p.m., St. Bride Institute, Bride-lane, 
Fleet-street, E.C.4. Presidential Address, by Licut.- 
Colonel J. D. K. Restler. 

InstiITUTION OF MECHANICAL ENGINEERS.—South 
Wales Branch: Thursday, October 13, 6 p.m., South 
Wales Institute of Engineers, Cardiff. ‘‘ The Engineer 
and the World’s Problems,” by Mr. E. F. Moroney. 
North-Eastern Branch: Thursday, October 13, 7 p.m., 
Mining Institute, Newcastle-on-Tyne. ‘‘ The New Syd- 
ney Harbour Bridge,”’ by Mr. L. Ennis. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
October 14, 7.15 p.m., Engineers’ Club, Albert-square, 
hh 





normal buying is restored. Coke is in stronger st 
Foundry and furnace sorts are steady, whi as coke 
continues firm. Quotations: Best branch hand-picked, 
27s. to 28s.; Derbyshire best house, 22s. to 238. 6d. ; 
Derbyshire best brights, 18s. to 20s. ; screened house coal, 
18s. to 198. ; screened nuts, 15s. 6d. to 188. 6d.; York- 
shire hards, 17s. to 18s.; Derbyshire hards, 17s. to 
18s.; rough slacks, 8s. 6d. to 9s. 6d.; nutty slacks, 
7s. to 8s. 6d.; smalls, 4s. 6d. to 5s. 6d. 


British STANDARD SPECIFICATION FOR TRaAtn-LiGHtT- 
inc Accumvutators.—Following upon the publication 
of the two specifications for portable and for stationary 
accumulators, respectively, a corresponding specification 
for train-lighting accumulators of the lead-acid t 
has been issued by the British Standards Institution. 
The position in which such accumulators are installed 
on the train varies greatly according to the practice of the 
individual railway companies, with the result that it has 
not been found possible to standardise a rigid design of 
battery. The dimensions and the materials of a number 
of the component parts are, however, standardised, 
and tolerances are given. The chemical purity of the 
electrolyte is covered, and the method of testing for 
output fully dealt with. A test for the chemical ine: 

of ab | composition and ebonite boxes is included. 
Copies of the s ted No. 
454-1932, may obtained from the blications 


ifications, which is desi 





Department of the Institution, 28, Victorja-street, 
London, 8,W.1, price 2s, 2d., post free, 


M ster. Inaugural Address, by the President, 
Mr. J. Frith. 

Society or CHEmMIcAL INDuUsTRY, CHEMICAL ENGINEER- 
inc Grovup.—Friday, October 14, 8 p.m., Chemical 
Society, Burlington House, Piccadilly, W.1. ‘‘ Colloidal 
or Coal-Oil Fuel,” by Professor J. 8. 8. Brame. 








ENGINEERING Gotrine Soctety.—The autumn meet- 
ing of the anes Golfing Society was held at the 
course of the rkshire Golf Club, Ascot, on Thursday, 
September 29, and was attended by 42 competitors. In 
the morning there was an 18-hole medal round, and the 
Hele-Shaw scratch challenge cup and memento were 
won by Mr. F. I. Sutherland Gill, with a score of 75. 
The F. J. Walker challenge cup and memento were won 
by Mr. C. H. Hayward, and the second prize by Mr. 

. C. Mackeller, adios a tie with Mr. D. 8. Allom. The 
P. B. Brown challenge cup and memento were won by 
Mr. L. Trewby, after a tie with Mr. W. R. Manning, who 
took second prize. Prizes for the best first and second 
nine holes, respectively, were gained by Messrs. 1. 8. 
Allom and M. J. D. Kerr. In the afternoon there was 
an 18-hole round, foursomes against bogey, when the 
Hadfield challenge cups and mementoes were won by 
Messrs. M. J. D. Kerr and E. 8. New with 1 down, the 
second prizes going to Messrs. H. E. Midgley and C. 
Stewart, after a tie at 2 down with Messrs. H. V. Gaud 
and P. V. Hunter. The honorary secretary and treasurer 
of the Society is Mr. G. H. Hopewell, Messrs. Foster 





Wheeler, Limited, Aldwych House, London, W.C.2. 
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Offices for Publication and Advertisements, 

5 eye Bedford Street, Strand, London, W.C.2. 

desire to call the otvention of our readers to 

the’ fact that the above is our SOLE ADDRESS, 

and that no connection exists between this 

Journal and any other publications bearing 
somewhat similar titles. 





TeLecraPHic “ ENGINEERING,” LESQUARE, 
ADDRESS LONDON. 
TELEPHONE NuMBER—TEMPLE BAR 3663 
e lines). 


" SUBSCRIPTIONS, HOME AND FOREIGN. 


“ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 
For the United Kingdom ........................ £3 5 0 
For Canada— 
Thin paper copies . 
Thick paper copies 

For all other places abroad :— 
Thin paper copies ........................ £8 3 0 
Thick paper copies . — 

Foreign and Colonial subscribers | receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 


.. £218 6 
isin £3 3 0 





When foreign subscriptions are sent by Post Office 
Onde, advice should be sent to the Publisher. 


"ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 
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of increased interference with the liberty of the 
subject. 
conception has crept into the minds of our legis- 


a crime has been committed as a deterrent against 
similar activities, a large number of regulations are 
introduced with a view to depriving the criminal 
of the opportunities for evil doing, with the result 
that the liberty of the public as a whole is corre- 
spondingly restricted. 


ing the possession and use of motor vehicles. It 


such actions as are prejudicial to the interests of 
others, and it would therefore appear evident that 
if a person using a motor vehicle for his own purposes 
injured another, he should be held responsible. 
61 and €8. Under this doctrine, the manner in which the injury 
is caused is immaterial, though it does not preclude 
the possibility of varying the punishment according 
to the circumstances of the offence. 
however, a grave objection to attempting to 
tabulate the manner in which the motorist may 
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THE MOTORIST AND THE LAW. 


In his classic essay on Liberty, John Stuart Mill 
stated that there was a limit to the legitimate 
interference of collective opinion with individual 
independence, and that to find that limit, and 
maintain it against encroachment, was as indis- 
pensable to a good condition of human affairs as 
protection against political despotism. Were he 
alive to-day, we fear that the author of this im- 
peccable statement would feel that his seed had 
fallen on somewhat barren ground, since the trend 
of recent legislation has been largely in the direction 


It may in fact be suggested that a new 


lators. Instead of utilising sharp punishment after 
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of legislation is well illustrated by the laws govern- 
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contingencies, and an offence committed outside the 
schedule is likely to escape punishment. This 
principle is clearly recognised in the clauses covering 
dangerous and careless driving embodied in the 
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windscreen. No doubt the idea underlying these and 
similar clauses is to make the roads safe for demo- 
cracy, but the statistics of injury and death on 
these same roads suggest that they fail in achieving 


‘| their object. It is with some diffidence that we 


ve Training and Education... = v . 48 add our panacea to the proposals already put forward 
a sbalemkadade 41s | for reducing road fatalities, but it may be suggested 
EE EL aR TER Pa 418| that prosecutions for purely technical offences 
Notes from the North-West. .... 418] might well be dropped, at least for the time being, 
Notes from the South-West . 418] while offences against the dangerous and careless 
Notes from Cleveland and the Northern Counties 418/ driving clauses of the Act should be dealt with 
Notes from the North ..... -» 419) without prejudice or mercy. 
ot ote Mectines orkshire on As stated by Major C. G. Nevatt in his Presidential 
ks Bietetint and the Law . ~~ 49) | Address to the Institution of Automobile Engineers 
Developments in Commercial Air Services 422|}0n Tuesday last, legislators are, as a rule, honest 
Notes ....... 23 | men, but they often are sadly lacking in imagination, 
The Summer Meeting of the Institution of Mech- with the result that many of the regulations intro- 
anical Engineers in Canada (J/Ilus.) .. 423| duced impede rather than foster progress. The 
The Italine Liners “ Conte di Savoia ” and “ Rex” on apeed baguintions ofeed an admirable cxample of 
(Illus.) 7 426 this tendency, as it was only by persistent dis- 
The Mulsifyre System of Fire Extinction . . 428 regard by designer and user alike of the limits 
Diagrams of Three Months’ Metal Prices ...... 428 | imposed that the modern car was made superior to 


its predecessors in acceleration, braking, and road 
holding qualities. These regulations are now 
happily repealed, at least in part, but there are 
others of long standing, and also of recent intro- 
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contradistinction to the speed limits, affect only a 
limited number of users, and the mass-resistance 
tactics, which led ultimately to the repeal of the 
speed limits for private cars, cannot therefore be 
effectively applied. Major Nevatt made the sugges- 
tion in the course of his address that flexible regula- 
tions should be devised for engineers by engineers, 
and that those existing should be overhauled by 
an advisory committee to the Ministry of Transport 
convened by the Institution of Automobile Engin- 
eers, but we fear that even the dynamic energy 
emanating from the inner sanctum in Watergate 
House would be powerless to alter accepted Parlia- 
mentary procedure. 

In dealing more particularly with the regulations 
which impede progress, Major Nevatt gave pro- 
minence to the horse-power tax, based on the 
diameter of the cylinders only. He expressed the 
opinion that this method of assessing the taxable 
value of a vehicle did a great deal of harm to our 
export trade; it resulted in the development of 
small bore engines with relatively long strokes, 
which showed a rapid falling off in efficiency as 
compared with the engines produced in other 
countries. It is pertinent to point out in this con- 
nection, however, that in a review of the influence 
of British motor taxation on engine design,* Dr. 
H. 8. Rowell showed that the average British, 
French, German, and Italian car engines, although 
taxed by entirely different methods, had in fact 
practically the same bore-stroke ratio. It is there- 
fore evident that the British practice of basing the 
tax on bore alone was not the cause of the popu- 
larity of the long-stroke engine, and Dr. Rowell 
suggested that the chief agency at work in produc- 
ing such engines was poverty. It is practically 
universally agreed among technicians, however, that 
our method of taxation is unsound, and it therefore 
affords a good example of the disregard by our 
legislators of scientific opinion. There is, however, 
some excuse for this in that the latter is un- 
organised, and there is at present no means of 
determining which of the voices crying in the 
wilderness is possessed of the true vision. 

Major Nevatt gave a number of other examples 
of the unfortunate effect on progress of existing 
legislation, but we doubt whether there will be 
any general agreement with his view that one of 
the very doubtful blessings that the petrol tax 
has assisted in conferring upon us is the Diesel type 
of power unit. It is certainly open to question 
whether the tax has, in fact, apumany & influenced 
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this line of development, and the general condemna- 
tion of the airless-injection engine for road work 
implied in his statement appears difficult to justify. 
It is certainly too early to attempt to estimate the 
future position of such engines, but their present 
position has certainly not been reached solely in 
virtue of their low fuel costs. Quite apart from 
the latter, their superior torque characteristic 
renders them particularly suitable for certain 
classes of transport, and the freedom from fire 
risks resulting from their use cannot be put on 
one side as of no importance. If the last of such 
engines had already been fitted in road vehicles, 
their development for this purpose would still 
have been thoroughly justified, as the extensive 
experience gained on the road has already been of 
great service to the designers of high-speed oil 
engines for marine and rail use. 

Apart from this question, Major Nevatt has 
certainly done a service to the automobile industry 
in calling attention to the unfortunate effects which 
may result from ill-considered legislation. When 
the latter takes the form of police regulations, 
particularly unfortunate results may accrue due to 
the varying views of local superintendents. The 
regulations controlling the design of "buses in the 
provinces, for example, were less severe a few years 
ago than those of the Metropolitan Police, with the 
result that many of the provincial "buses were faster 
and better in other ways than those operating in 
London, a fact that was well brought out when 
permission was obtained to use "buses of the former 
type in the metropolis. Fortunately, it was found 
possible in this case to modify the existing regula- 
tions, with the result that the London "buses now 
challenged comparison with any vehicles of corre- 
sponding type not only in the provinces, but 
throughout the world. The earlier divergence in the 
regulations as between different areas was particu- 
larly unfortunate for the operators of long-distance 
services, since it was quite possible for a vehicle to 
fulfil the requirements of one authority, but to fail 
to satisfy those in another area through which the 
service passed. Major Nevatt put forward a plea, 
which will command wide sympathy, for a modifica- 
tion of the system of certifying officers. Under the 
Act by which such officers are appointed, each 
officer is responsible for seeing that vehicles are 
fit for public service in his particular area. As a 
rule, able engineers have been appointed for these 
positions, but the regulations laid down for their 
guidance leave little opportunity for discretion, 
with the result that details of improved design 
are likely to be suppressed because they do not 
fall into line with written regulations. To meet 
this difficulty, Major Nevatt suggested that certify- 
ing officers should work in closer co-operation with 
each other, and should meet regularly with a small 
board of automobile engineers who are active in 
the industry. This would enable new ideas to be 
discussed, and no doubt a suggestion put forward 
by the certifying officers as a body would receive 
more sympathetic consideration from the authori- 
ties than one put forward by any single individual. 

It is hardly necessary to follow the author of the 
address through all the examples that he gives of 
the unreasonableness of the existing regulations, 
or the lack of vision in their application, but 
he points out absurdities and anomalies in those 
governing overall length, turning circles, over- 
hang, axle weight, ground clearance, and springs, 
in addition to others, and the only conclusion 
that can be reached is that the laws governing 
vehicle design call for considerable revision. There 
is no reason to doubt that they were framed 
with the best intentions with a view to protecting 
the public, but it is more than doubtful whether 
the majority of them have had any appreciable 
effect in safeguarding human life, while they have 
certainly retarded progress in design. It is probably 
true to say that the majority of road fatalities are 
caused by irresponsible private car or van drivers, 
and it is difficult to avoid the conclusion that the 
best of all regulations to minimise such fatalities 


would be one which ensured that incompetent 
drivers were not allowed on the roads. The 
difficulty of defining competence may be ad- 


mitted, but has not been found insuperable in 
vther countries. 
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AIR SERVICES. 


In addition to its Annual Report, which, as is 
well known, records the progress that has been made 
in an important branch of aeronautics in the 
form both of general commentary and statistical 
information, the Directorate of Civil Aviation of the 
British Air Ministry is now issuing at intervals a 
résumé of commercial information, which mainly 
consists of extracts from newspapers and other 
journals, though more official sources are not 
neglected. The latest of these résumés covers the 
period from April to July, 1932, and the countries 
dealt with include Belgium, Denmark, France, 
Germany, the Netherlands, Roumania, Russia, 
Sweden, Switzerland, the United States, and South 
America. In addition, there is some statistical 
information relating to Canada, Italy, and the 
United States for the years 1929 to 1931. The 
scope of this compilation will probably be best 
indicated by making some extracts from its contents, 
a procedure which will also enable its value to be 
judged by those for whom, we presume, it is 
intended. 

Under the heading of Belgium, the principal 
item of information is that subsidies are to be paid 
to light aeroplane clubs either to purchase or to 
repair such machines as have been acquired in this 
way. Similar assistance towards the operation of 
the machines and the training of new pilots will also 
be available. In the first case, the subsidy may be 
paid either for the machine or for the engine, the 
former being fixed at 50 per cent. of its value with 
a maximum of 228/., though this sum will be 
reduced to 75/. if the machine is of foreign design 
and Belgian construction. The maximum subsidies 
for the engine will be 57/. and 19/. in the two cases. 
Grants towards repairs will be made from a fund 
contributed to both by the Government and the 
clubs during the first four years’ existence of any 
machine purchased with the assistance of a subsidy. 
These contributions will be 57/. by the Government 
and 28/. 10s. by the clubs per annum. Sums ranging 
from lJ. 2s, to 5s. 6d. will also be paid for each hour’s 
flight, depending on whether the machine is wholly 
of Belgian design and construction or partly or 
wholly of foreign origin. A grant of 50 per cent. 
of the cost of the certificate, with a maximum of 
281. 10s. will be made towards the training of new 
pilots, and the clubs will also enjoy a 50 per cent. 
reduction in the accommodation and landing 
charges at aerodromes. It will be interesting to see 
what effect the application of these not ungenerous 
terms have on the progress of civil aviation in 
Belgium. Subsidies of 12/. are also to be granted 
to persons who obtain private licences in France 
during 1932. On the other hand, in Denmark the 
subsidies of 250,000 kroner and 100,000 kroner which 
the Danske Luftfartselskab have been receiving from 
the Danish Government and from the city of 
Copenhagen respectively, are to be seriously reduced. 
This step, according to a Swedish paper, is not, 
however, unpopular, as the services operated are 
not well patronised. The same course is also to be 
followed in the Dutch East Indies, where the subsidy 
is being reduced by 8,258/. 

As regards services the policy adopted in the 
different countries is equally varying. According 
to a local French journal, the Air Orient Company 
hopes to extend its service from Hanoi to Southern 
China, while a reorganisation of the Société de 
Propagande Aérienne, which was constituted last 
year with a view to organising air meetings in France 
and North China, may also lead to important 
developments, though its activities are at present 
mainly confined to propaganda flying. In Germany 
anum ber of improvements in the Luft-Hansa services 
were introduced during the summer. These included 
the introduction of express flights between Berlin 
and Munich in 3} hours and between Berlin and 
Rome in 9} hours, while the time between Berlin 
and Copenhagen was reduced by 25 minutes. The 
** aerobus *’ service between Cologne and Frankfort, 
which was introduced in 1931, was also in operation, 
giving three ordinary daily flights between the two 
cities. These improvements have been accom- 
panied by fare reductions. A number of the mail 
and freight services were also expedited. The Sud- 
deutsche Luft-Hansa reported an increase in the 
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number of passengers carried from 2,390 in 1930 
to 3,079 in 1931, in spite of a reduction in the 
mileage from 950,512 to 945,317 km. There was 
also an increase of 6-7 per cent. for mails and of 
41-9 per cent. for other freight. Equally satisfac- 
tory results were obtained by other companies. 
On the other hand, the Deutscher Luftfahrt Verband, 
the central organisation for sports and private 
flying, has had to record a decrease in membership 
from 52,340 to 51,590, and corresponding drops in 
the number of aircraft and mileage flown, in spite 
of the fact that the training fees leading up to the 
private pilot’s certificate have been reduced. This 
tendency may, however, be cheeked by the forma- 
tion of an Association of German Aircraft Owners, 
the aim of which is to encourage the private owner- 
ship of aircraft and generally to promote aircraft 
interests. 

In the Dutch East Indies the average conveyance 
of mails on each journey covers nearly 15,000 
letters, a figure which has more than doubled since 
the service was inaugurated. It is also stated that 
larger machines are to be used, as these are not only 
more comfortable, but more economical, both in 
operation and in maintenance. Steps are being 
taken in Sweden to establish air routes between 
Stockholm and Malmé6 and between Malmé, Gothen- 
borg and the Norwegian frontier, in order to relieve 
unemployment. This should enable Stockholm to 
be brought within 10 hours of Paris and London. 
Night mail services are already operating between 
Stockholm and Gothenborg and Berlin and Amster- 
dam, connection being made to London from the 
latter city. During the first quarter of 1932 the 
Svensk Aero Transport Company recorded a large 
increase in traffic over the same period in 1931. 
The number of passengers carried rose from 168 to 
429, and the number of aeroplanes leaving the 
Bulltofta aerodrome from 224 to 782. A Bill to 
develop a fleet of giant airships to carry mails and 
passengers between the United States and foreign 
countries has been endorsed by Government officials 
and representatives of airship companies in America ; 
it is contended that such a service would result in 
many economic advantages. In South America it 
appears that the closing down of the Transandine 
Railway is likely to have an important effect on the 
development of the Pan-American air route between 
Buenos Aires and Santiago, though weshould imagine 
that this is not likely to be more than temporary. 

As regards equipment, it is noted that the French 
Air Orient Company, which has so far used Fokker 
aeroplanes on the Calcutta—Saigon route, is con- 
sidering the use of Dewoitine low-wing monoplanes 
fitted with three engines and having a useful load 
of 2,645 lb. and a cruising speed of 124 m.p.h. If 
this machine proves satisfactory it will be taken 
into general service on the Far East route. A report 
that a flight is to be made to New York in a new 
Junkers aeroplane which can accomplish the journey 
in 12 hours is mentioned. It is proposed that this 
machine, which is equipped with a 800-h.p. engine, 
shall fly in the stratosphere at a speed of 310 m.p.h, 
the pilot being carried in a hermetically sealed 
cockpit. This flight has not, so far as we are aware, 
yet taken place, and we note the information about 
it here to indicate the drawbacks of publishing such 
extracts some months after they have first appeared. 
This, indeed is, and cannot help being, the weak 
point of the whole résumé. For daily journalism 
being what it is, a paragraph, accurate though it 
may be when it appears, may merely concern itself 
with a temporary proposal and may subsequently 
require modification which it does not receive. This 
imposes a heavy responsibility on the editor of the 
summary and demands ceaseless vigilance from him. 
As regards the collation of information of perma- 
nent value, the Annual Report is certainly the 
proper vehicle, but the publication of what are 
admittedly mere Press extracts at frequent intervals 
may, none the less, be both of interest and value 
to those concerned with the subject. 


TORBANITE IN NEw SoutsH Waves.—Work has been 
started in the Tyers Hills, noar Traralgon, New South 
Wales, on large deposits of Torbanite, a material akin to 
coal. The syndicate engaged on this is working under 
the advice of the State Mines Department. The material 
is said to contain oil, but no* of a quality equal to that 
in shale. There is a poss bility, however, of striking 
liquid oil. 

















Tue Usr oF Gas For INDUSTRIAL PURPOSES. 

THE twenty-first Annual General Meeting and 
Conference of the British Commercial Gas Asso- 
ciation was held at Leeds on Monday, Tuesday and 
Wednesday, September 26 to September 28, under 
the presidency of Councillor G. H. Kitson, the 
chairman of the Gas Department of the City. This 
body, which now celebrates its coming of age, was 
inaugurated to increase the sale of gas for all pur- 
poses by every legitimate means and thus to bring 
about, inter alia, a reduction in the amount of smoke, 
which is still too often a prominent feature in our 
large towns, and to assist in the increase in the 
efficiency of many industrial processes. How well 
it has succeeded in the latter direction was brought 
about in a paper presented by Mr. A. W. Smith, for 
though this communication refers to the results 
obtained at Birmingham, of whose gas department 
the author is the general manager, it may probably 
be taken without great inaccuracy to be typical of 
the country as a whole. For twenty-three years 
Birmingham has been developing its industrial gas 
load, and during the year ended March 31, 1930, 
3,210,000,000 cub. ft. were sold for this purpose, 
while in the quarter ended December 31, 1931, the 
corresponding figure was 1,029,000,000 cub. ft., or 
27-5 per cent. of the total sales. This result, we are 
interested to learn, is ascribed mainly to the policy 
of employing men who have made a special study of 
the subject of industrial heating by gas to push the 
sales, and who at the same time have those com- 
mercial characteristics which enable them to deal 
tactfully with prospective consumers of widely 
different outlook. The fact, moreover, that the 
connection between the seller and the buyer is not 
severed, but is permanent as long as gas is supplied, 
has necessitated the establishment of a service 
scheme, under which each of the 5,000 industrial 
consumers is visited at intervals by an engineer who 
inspects the appliances and recommends any adjust- 
ments that may seem necessary. In addition, 
repairs are undertaken, the outcome being not only 
that goodwill is created, but that competition from 
other interests is nipped in the bud. It is often 
argued that gas supply is a dying industry, but those 
who so aver would find it difficult to prove their 
case from the information given by Mr. Smith. 
Moreover, the policy that his department has 
adopted has obviously been so successful that it 
might well be followed by others even in competing 
fields. As regards the future, Mr. Smith is of 
opinion that the coal industry might make 
more use of gas to fight oil competition, and that 
Government assistance in ensuring that this oil 
is not sold at ‘‘ cut ” rates is badly required. This, 
among other aspects of the fuel problem, is, of 
course, being considered, but the attainment of 
conclusion is painfully slow, and action on them 
even slower. 

THe ENGINEERING INDUSTRY. 

As was only to be expected from the general 
trend of events, the statistical review of the engi- 
neering industry for 1931, prepared by the British 
Engineers’ Association, possesses no comforting fea- 
tures. As in previous years, the statistical summary 
is based upon the returns of 62 sample firms, and 
although the reorganisations, &c., of recent years 
have made it impossible always to deal with exactly 
the same undertakings, the sample remains just as 
typical as hitherto of the whole industry. Owing to 
the method of compilation adopted, the total capital 
represented is to all intents and purposes iden- 
tical. Of the firms whose results contribute to the 
analysis, 1] represent engineering and allied interests, 
and these are responsible for 37-4 per cent. of the 
total capital of 134,500,0001. covered; 23 firms 
represent general engineering, with 20-6 per cent. of 
the capital; nine are electrical engineering firms, 
with 15-5 per cent. of the capital; 11 represent 
motor firms, and are responsible for 7-3 per cent. of 
the capital; while eight, with the balance of 19-2 
per cent. of the capital, are iron and steel and allied 
interests. The analysis of the financial results, 
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the total capital, for the years 1929, 1930 and 1931, 
while the total dividends paid were in the proportions 
6-6:5-3:3-9, in these years. Actually, the profits 
earned on capital were no more than 2 per cent. last 
year, although dividends declared were 2-9 per cent. 
In 1929, dividends declared represented 84-6 per cent. 
of the profits; in 1930 the percentage was 97-9, 
showing that practically everything was distributed. 
But in 1931 the percentage had risen to 149-4, 
revealing extremely heavy drawing on reserves. 
The amount of undistributed profits, carried forward, 
was only 1-4 per cent. of the paid-up capital in 
1931, or half the percentage of 1929. These results 
are averages covering, as stated, a sample of 62 
firms. The seriousness of the figures is accentuated 
when it is stated that of the whole group as many 
as 26 reported losses in 1931, compared with 11 in 
1929. Further, as many as 36 of the firms failed to 
pay any ordinary dividend. It is not necessary 
here to add to what has been said and written about 
the causes for the general industrial decline of 
which these figures are, unfortunately, only too 
representative. It must be admitted that they 
strikingly reveal the really parlous state into which 
the engineering industry has fallen, and it is most 
earnestly to be hoped that the steps now being 
taken to revive industry will prove very quickly 
effective, so that further decline may be prevented. 





THE SUMMER MEETING OF THE 
INSTITUTION OF MECHANICAL 
ENGINEERS IN CANADA. 


(Continued from page 381.) 

THE programme for Friday, September 2, differed 
somewhat from that for other days of the tour in 
that no organised visits had been arranged. The area 
to be visited, viz., that at the foot of the Niagara 
peninsula, is the most industrialised region of Canada, 
the cluster of towns—Hamilton, Brantford, Galt, 
and Dundas—containing a wide variety of manu- 
facturing plants. Individual members were given 
the opportunity of visiting any works they pre- 
ferred, facilities for doing so having been arranged 
by the Hamilton Reception Committee under the 
chairmanship of Mr. E. P. Muntz. An early start 
having been made from Toronto, Hamilton was 
reached in good time on Friday morning. It is not 
possible to give a detailed account of the works 
visited, nor indeed to enumerate them all, but a few 
may be referred to in order to give some idea of the 
extent of the engineering industry in this district. 
At Hamilton itself, a city having a population of 
154,700, are found the chief works of The Steel Com- 
pany of Canada, a plant with two blast-furnaces, 80 
coke ovens of 13 tons net capacity, two open-hearth 
plants with a total of 10 furnaces and an annual 
capacity of about 600,000 tons. The rolling plant 
includes bloom, billet, bar, rod, and sheet mills. The 
Burlington Steel Company, Limited, specialise in 
rolling reinforcing bars, using discarded railway rails 
as the billet, and have very fast rail-slitting and 
rolling mills. The Canadian Drawn Steel Company, 
Limited, produce cold-drawn and cold-rolled steel 
shafting, while Messrs. Dominion Foundries and 
Steel, Limited, make heavy steel castings and steel 
plate up to 75 in. wide. 

At Hamilton also are the Hamilton Bridge Com- 
pany, Limited, whose plant has a capacity of 
48,000 tons per year, the National Steel Car Cor- 
poration, Limited, with an excellent steel pressing 
and drop forging equipment, and the Canadian 
Westinghouse Company, Limited, who manufacture 
a variety of electrical apparatus in addition to the 
well-known railway brake. The International 
Harvester Company of Canada, Limited, one of 
whose products, distributed through the associated 
British company, we described on page 58 ante, 
occupy an area of 172 acres in Hamilton, and in 
normal times employ some 3,000 people. Messrs. 
E. P. Muntz, Limited, undertake complete industrial 
plants, two special features of the firm’s work 
being the Lamella trussless roof and concrete form 
systems. Messrs. Sawyer-Massey, Limited, make road 
machinery, Messrs. P. B. Yates Machine Company, 
Limited, specialise in wood working machinery, and 
the Gartshore-Thomson Pipe and Foundry Com- 





O.B.E., of the Association, show that the earned 
profits were in the propértions of 7-8; 5-4: 2-6, to! 
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by centrifugal casting. Another works in which 
is installed the only apparatus of its kind in 
Canada, is the Frost Steel and Wire Company, 
Limited, where an electrically-heated galvanising 
kettle is installed. The woven wire fence is still 
a somewhat uncommon sight in Great Britain, but 
its widespread use in Canada explains the existence 
of the variety of type to be seen in the Frost works. 
The equipment includes a number of wire-drawing 
machines, galvanising machines, stranding, and 
weaving machines, some of the latter being engaged 
on the production of fence with a complex knot at 
the junctions of the longitudinal and transverse 
wires. A particularly strong, but narrow, form of 
fence is extensively used by the side of the newer 
Canadian roads to confine skidding motor cars 
to the track, and aroused interest. 

Perhaps, however, the most interesting feature 
was the galvanising furnace above alluded to. 
Wires for various purposes are galvanised by hot 
dipping, an operation which is frequently a source 
of trouble when gas or coal is used to keep the 
metal molten, due to the impossibility of maintain- 
ing a uniform temperature. Messrs. Frost have 
got over the difficulty by installing the furnace 
shown in Fig. 14, page 424. The kettle is heated 
electrically with a sensitive automatic control 
by means of which the temperature can be kept 
constant within narrow limits. The furnace is 
rated at 204 kw., 220 volts, three-phase, and two 
heating zones are provided. It is shown as arranged 
for producing unwiped galvanised wire, such as is 
used for stranding, or for telephone and telegraph 
wire. The wire is being drawn through the bath of 
metal by the reels at the left hand. It leaves the 
bath in an almost perpendicular direction, and 
in doing so passes through a bed of charcoal 
floating on the surface of the metal. The charcoal 
wipes the wire sufficiently to prevent the formation 
of globules of zinc on the coated wire, but leaves a 
heavy coat on it. For use in the weaving machines, 
&c., the wire is wiped as it leaves the bath so that a 
thinner coating is formed. Woven fencing is often 
dipped again when the locks are in place. 

The whole party reassembled from their individual 
visits at a civic luncheon on the kind invitation of 
the Worshipful the Mayor of Hamilton, Mr. John 
Peebles, and of the City of Hamilton, and after 
luncheon were driven to the City of Brantford, where 
individual visits were again arranged for, together 
with sightseeing tours for those so disposed. Brant- 
ford, a city of considerable historical interest from 
its association with the settlement of the Indians 
loyal to the British Crown in 1784, is not only 
pleasantly situated, but makes a particular appeal 
to the engineer from the fact that Dr. Alexander 
Graham Bell, as he himself testified, invented the 
telephone there in the summer of 1874. A fine 
monument with symbolic flanking figures of great 
beauty has been erected to the inventor. Though 
in the centre of a rich farming district, Brantford has 
a considerable number of important industries, too 
many indeed to enumerate. As some of the mem- 
bers, however, paid a visit to the works of Messrs. 
Waterous, Limited, reference may be made to 
this factory, which was established as far back as 
1844. Two of the chief products are definitely 





Canadian, viz., machinery for wood pulp, and 
lumber-mill machinery, the former embodying 
some points of technique largely foreign to British 
engineering shops. Some appliances in course of 
construction illustrated a method of handling 
mass concrete which is being widely used in Canada. 
The concrete is mixed in a central plant, and is 
then dumped into horizontal cylindrical tanks for 
conveyance to the place where it is to be poured, 
These tanks are mounted on a wheeled chassis, 
the axles of which are connected to them in such a 
manner that the tank rotates during transport and 
the settlement of its contents is prevented. 

Other members went to Galt where they visited 
the works of Messrs. Babcock-Wilcox and Goldie- 
McCulloch, Limited, Here is manufactured a com- 
prehensive range of steam machinery including, of 
course, boilers and accessories. Some others went to 
Dundas, where, in the works of The John Bertram 
and Sons Company, Limited, were to be seen heavy 
machine tools of all types including special tools for 





pany, Limited, possess the only plant in Canada 
manufacturing cast-iron pipe in sand moulds 


railway work. The scale of the tools produced by 
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the firm is somewhat illuminating, a guillotine, for | tors are of the alternating-current type, operating at 
example, capable of shearing a steel plate 1} in. | 12,000 volts and a frequency of 25 cycles. The 
thick by 12 ft. wide, and a boring mill to accommo- | power is transformed to a voltage of 110,000 for 


date work 40 ft. wide, being some of the products. 


transmission. Further particulars may be gathered 


The members met in the evening at the Brantford | ftom illustrated articles appearing in ENGINEERING, 


Golf and Country Club, where they were enter- 
tained to dinner in delightful surroundings by the 
Worshipful The Mayor of Brantford, Mr. Ross 
Birkett, and the City of Brantford. The return to 
Hamilton took place after dinner, that city being | 





| pages 4, 290 (1927). 


vol. exviii, pages 220, 255 (1924), and vol. cxxiv, 
An interesting feature of the 
visit was that one of the turbines had been dis- 
mantled for overhaul, and the runner was in a 
convenient position for inspecting the repairs made 


left early on Saturday morning, September 3, for | by welding and described in Dr. Gaby’s paper (see 


Port Weller, the outlet of the Welland Ship Canal on 
Lake Ontario. The journey, some 40 miles, was | 
made in motor coaches, which provided an oppor: | 
tunity for seeing the fruit-growing district of the 


| page 399 ante). 
| sight-seeing tour to Niagara-on-the-Lake, a town 


| Lake Ontario. 


The afternoon was spent in a 


situated on the mouth of the Niagara River at 
A number of monuments and old 


Niagara peninsula, the route being through a/| forts connected with the war of 1812 were visited, 


succession of vineyards and orchards of peach, | 
pear, and apple trees. From Port Weller the course | 


and good views of the river below the Gorge itself 


were obtained. The motor omnibuses for this 


of the Canal was followed to its outlet at Port | tour were kindly provided by the Provincial 


Colborne on Lake Erie, opportunities being afforded 
at intervals for examining some of the locks and | 
bridges. As we have described the Canal works in | 
a detailed series of articles in ENGINEERING, vols. 
exxvii (1929) to vol. cxxxii (1931), it is not neces- 
sary to comment on this great engineering feat in 
this brief account. During the journey along the 
canal, a digression was made to the Lookout 
Point Country Club, Welland, where members 
were entertained to lunch by kind invitation of the 
Welland County Ship Canal Industrial Area Com- | 


mission, Mr. John E. Jones, Commissioner of | 
Industries, welcoming the party. From Port 
Colborne, the route to Fort Erie was taken. The | 


latter town lies opposite Buffalo, U.S.A., and just | 
where the Niagara River leaves Lake Erie. From 
Fort Erie the road followed the River to the City of | 
Niagara Falls on the Canadian side. An account of 
the Niagara Peninsula will be found in ENGINEERING, | 
vol. exxvii, page 417 (1929). In the evening the | 
members were entertained to dinner in the Refectory | 
in Queen Victoria Park, by kind invitation of the | 
Government of the Province of Ontario, being | 
welcomed by Mr. J. D. Chapman on behalf of the | 
Niagara Parks 

Sunday, September 4, was fully occupied, the 
programme including an address by Mr. C. L. 
Stevens on “ The Point Plan of Rewarding Manage- 
ment and Labour.” This we hope to summarise 
in a later issue. It was followed by a discussion 
which was somewhat abbreviated by the necessity 
of catching electric cars for a circular tour to | 
view the Niagara Gorge. This proved of great | 
interest, apart from the beauty of the scenery, and 
it was fortunate that it could be arranged, as we 
understand the line is now closed, owing to its | 
having become unremunerative. In the evening, 
Mr. Duff, of the Niagara Historical Society, gave 
an account of the district which would be visited on 
the following day, dealing particularly with places 
and persons connected with the local operations 
during the Anglo-American war of 1812. Many of 
the members availed themselves of the opportunity 
of inspecting the front of the Falls from the river 
steamer, and the back of them by means of the 
galleries cut in the rock. Both residents and 
those members who had visited the Falls previously 
commented on the decreased volume of water and 
the recession of the Horseshoe Falls in recent years, 
points on which a discussion will be found in 
ENGINEERING, vol. cxxv, page 418 (1928), and 
vol, exvii, page 133 (1929). 

Monday, September 5, was a public holiday in 
Canada, being Labour Day, but the Hydro-Electric 
Power Commission of Ontario were able to arrange 
for motor-coaches to convey the party to the 
Queenston-Chippawa Generating Station, situated 
miles below the Falls, this situation 


Commission. 


soTne scVven 


| Government of Ontario. 





being chosen in order to obtain the maximum 
possible head of water. The intake is at a point 
on the Niagara River, two miles above the Horseshoe 
Falls, and the water is carried to the station by a 
canal 12} miles in length. The operating head of 
water is from 293 ft. to 310 ft., the power house 
itself being situated at the foot of the cliff of the 
left bank of the gorge. 
of the 
power of which varies from 55,000 h.p. to 63,000 h.p. 
The speed is 187-5 r.p.m. and the peak load 
capacity of the station is 550,000 h.p. The genera- 


There are 10 main turbines | 
Francis vertical single-runner type, the | 





In the evening, a round- 
table conference between the Canadian and British 


long, are situated. Lighting is effected by windows 
on the sides of the elevated parts, the idea being 
that the ceiling is kept free from girders and no 
shadows are, therefore, cast. The elevated parts 
also contain the ventilating fans, all of which are 
fitted with automatic heat and humidity controls. 
The floor is also somewhat unusual, and consists 
of three layers of wood. The first two layers are 
creosoted and laid diagonally to one another. 
The top layer is of oil-dipped hard wood, laid in 
a longitudinal direction. Particular care has been 
taken against fire risk, the tools are, for example, 
stored in a vault about 40 ft. square, made of 
concrete, and so designed as to be fireproof and 
immune from damage should the surrounding roof 
collapse. 

Another section of the party visited The General 
Railway Signal Company’s works. The systems 
manufactured are electric interlocking, automatic 
block signalling, automatic train control, cab 
signals, car retarders and classification yard equip- 





Fig. 14. 


members took place, the discussion centreing on | 


methods of improving trade relationships between 
Canada and Great Britain. 

The party left Canada early on Tuesday, Septem- 
ber 6, crossing the river to the American city of 
Niagara Falls, from whence train was taken to 
Rochester, N.Y. 
Eastman Kodak Company's Park Works, which 
are devoted to the manufacture of photographic 
materials, Kodak cameras and lenses being made 
at other works. The processes of making sensitised 
paper and other operations such as paper making 
were witnessed and proved new to most of the 
party, while the plant itself naturally received a 
great deal of attention, the refrigerating plant, for 
example, being stated to be the largest in existence. 
Prior to luncheon, which was kindly provided by 
the Eastman Company, an interesting demonstra- 
tion was given in the firm’s theatre, of cinemato- 
graphic films illustrating microphotography, the 
chemical reactions in developing a film, and the 
synchronisation of sound with pictured action. 

For the afternoon, three visits were arranged, 
and the party divided. One section visited the 
works of the Stromberg-Carlson Telephone Manu- 
facturing Company. In addition to telephone 
instruments of various kinds, the firm manufac- 
tures wireless apparatus, 60 per cent. of its output 
consisting of the latter. The factory building itself 
is of considerable interest. It is of one storey 
throughout, except for a basement under about 
one-quarter of the area. The roof is singular, in that 
it consists of a series of alternate flat portions and 
higher parts in which the trusses, 60 ft. and 100 ft. | 





Wire GAL 


Here the whole party visited the | 


VANISING FURNACE. 


ment, and centralised traffic control. An out- 
standing feature of these works was the elaborate 


|and well-equipped series of laboratories, physical, 


chemical, electrical, photometric and X-ray examina- 
tion, these being devoted to both research and 
testing. The photometric equipment seemed to be 
very complete and, in view of the growing import- 
ance of day coloured-light signalling was specially 
interesting. An installation on the roof of the 
office building is in connection by means of the 
telephone with an observation cabin a mile distant, 
so that experiments can be made on a practical 
scale. Another part of the equipment was of 
unusual character, in that in it instruments and 
apparatus were subjected to the severe climatic 
conditions which obtain in winter in the north of 
the North American Continent. It may be noted 
that this company works in close and constant 
co-operation with Messrs. Metropolitan-Vickers 
Electrical Company, Limited, Trafford Park, 
and the results of any investigations in signal 
work are exchanged by the two firms. The third 
visit arranged for the afternoon was a purely 
sightseeing one, intended for the ladies of the 
party. The party left Rochester in the evening, 
and Schenectady, where the night was spent, was 
reached about 10 p.m. 
(To be continued.) 


REGISTRATION OF Motor VEHICLES IN GREAT BRITAIN. 
—A return issued recently by the Ministry of Transport 


| indicates that 24.221 new motor vehicles were registered 


in Great Britain in July, as against 26,798 in July, 1931. 
Motor cycles and goods vehicles showed the heaviest 
declines. 
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LABOUR NOTES. 


At a conference in London last week, the general 
managers of the four leading British railways placed 
before the executive councils of the National Union 
of Railwaymen, the Associated Society of Locomotive 
Engineers and Firemen and the Railway Clerks’ Associa- 
tion, important proposals designed to secure “a sub- 
stantial reduction in labour costs.” According to an 
official report issued at the close of the meeting, Sir 
Ralph Wedgwood made “a full statement explaining 
the present financial position of the companies,” and 
proposed that the present percentage deductions— 
24 per cent. up to 40s. and 5 per cent. on excess over 
40s.—be replaced by a deduction of 10 per cent. from 
all earnings, provided that in the case of adult male 
wages staff who complete a full week’s work the deduc- 
tion shall not operate so as to reduce their earnings 
below 38s. per week. In the case of men who do not 
complete a full week’s work the datum of 38s. per week 
shall be applied on a daily basis. The trade union 
representatives undertook to consider the proposal and 
give a reply at the earliest possible moment. 





In a statement issued on Saturday last, the general 
managers of the companies show how serious the 
decrease in traffic receipts has been, and how steadily 
net revenue has declined during recent years. “ That 
this unfortunate position was not due,” they say, “ to 
any failure in management is the considered judgment 
of such an independent authority as the Railway Rates 
Tribunal, who, in June last, as in previous years, re- 
corded the opinion that there was no lack of efficiency 
or economy in the management of the railways. At 
the end of 1930 the railway companies asked the 
National Wages Board for substantial relief in labour 
costs. The Board did not grant the companies’ 
application, but in March, 1931, granted, instead, 
partial relief, specifically stipulating that the arrange- 
ments should operate for a period of one year, and then 
continue until altered by agreement or by a decision 
of the Centra! Wages Board or National Wages Board. 
For six months since the expiration of the initial period 
of one year the companies, borne up by the hope of 
improving traffics, have refrained from making any 
approach for a revision of the Board’s decision. The 
increasing seriousness of the situation has, however, 
compelled the railway companies to the conclusion that 
in the present state of trade substantial relief must be 
granted if the railway industry is to play its part 
adequately as a vital national service.” 





Continuing, the managers say :—‘ The importance 
of the railway industry to the country has been indi- 
cated by the Railway Pool Committee, who in their 
report, since adopted by the Ministry of rt, 
spoke of the railways as ‘a vital national industry 
stricken during a period of unexampled depression up 
to a point which threatens exhaustion.’ The com- 
panies have framed a proposal for further wage reduc- 
tions to effect substantial relief. The effect of these 
reductions would be that the general level of railway 
wage rates would be 99 per cent. above pre-war; the 
general level of earnings of wages grade would be 
102 per cent. above pre-war; the general level of rail- 
way salaries would be 78 per cent. above pre-war. On 
the other hand, the general level of wages in industry 
is 66 to 70 per cent. above pre-war and the cost of living, 
which at the time of the last application stood at 57 per 
cent. above pre-war, has since fallen to 41 per cent., 
representing a substantial betterment in real wages. 
The trade unions have undertaken to consider the pro- 
posal and to give a reply at the earliest possibie moment. 
It is only if the discussion fails to result in agreement 
that recourse would be had to the machinery of negotia- 
tion established under the Railways Act, namely, the 
Central and National Wages Boards.” 





The General Council of the Trades Union Congress 
have elected Mr. A. G. Walkden, the general secre 
of the Railway Clerks’ Association, chairman for the 
current year. Mr. Walkden has been a member of the 
General Council since 1921. 





The League of Industry, at its annual meeting 
last week-end at Leamington adopted a resolution 
expressing the opinion that in view of the importance 
of formulating a sound scheme of unemployment 
insurance, satisfactory to industry, the executive 
committee, on the issue of the Royal Commission’s 
report, should appoint a sub-committee for the purpose 
of preparing a statement for the guidance of federations 
and branches. Speaking in support of the resolution, 
Mr. Frank Hodges said that the coming report would 
not show the way in which the unemployment problem 
was to be solved and the way in which particular 


however, that the Commission would be in agreement 
that the burden of unemployment insurance should be 
uniformly distributed over everybody in the country. 
It seemed to him to be fundamentally wrong that the 
great industries that were making towards prosperity 
should be unnecessarily hampered in their efforts to 
reach that prosperity by heavy burdens, when the 
lightening of such burdens might hasten the day when 
the unemployed could be absorbed. It might be that 
the ordinary taxpayer would be called upon to shoulder 
still heavier burdens, but industry, which was the sole 
instrument for diminishing unemployment, should not 
be hampered or harassed by burdens beyond its capacity 
to bear. 





Another resolution passed by the Conference declared 
that vast sums of money were annually abstracted by 
taxation from the capital available for the efficient 
maintenance of existing industrial units and the 
establishment of new ones, and urged the Government 
to relieve industry of this burden and exempt from 
income tax all sums reasonably placed to reserve by 
companies and firms and used by them in approved 
ways for maintaining or expanding their business. 





Professor John Hilton, Montague Burton Professor 
of Industrial Relations at Cambridge University, 
contributing to a discussion on wages, said that it was 
sometimes pointed out that statistics proved that 
unemployment increased as real wages rose. He had 
examined that theory in the case of fourteen leading 
countries. All there was in it was that as the rise in 
real wages was due to falling prices, and not to rising 
money wages, the real cause of unemployment was 
falling prices. He hoped and believed that if wages 
refused to follow prices, prices would have to come 
back to wages. And when prices began to move up 
it would be a sign that the trade revival had begun. 





An interesting discussion took place on the subject 
of co-operation in industry. Lord Melchett, in the 
course of a contribution to it, declared that the producers 
of the country must control its economic policy. 
In order to achieve that, he said, there must be a 
council comprising the sum of the industrial ability and 
knowledge of the country in conjunction with the 
expert managers of monetary machinery, the principal 
economic theorists and the leading statesmen. It was 
idle for British industrialists to work hard, and take 
risks, to improve their processes, to reduce their costs, 
to treat their workmen as well as they could afford to, 
in spite of the c ing burden of taxation, if at every 
step they were interfered with by a political body 
ing neither the knowledge nor the skill, nor the 
ability to handle the industrial affairs of the country. A 
supreme economic council must be set up. Such bodies 
already existed in other countries, and we were more 
industrialised than any other people. Our industries 
meant more to us, for our whole hope of survival 
depended on them. He suggested that the League of 
Industry should put amongst its objects the foundation 
of such a council for the proper government of the 
economic affairs of the country. A resolution was 
adopted instructing the executive committee to 
examine various suggestions made for the creation of an 
industrial and economic sub-Parliament. 





The weekly organ of the International Labour 
Office at Geneva prints in a recent issue a review of 
the Soviet Union’s industrial production in the first 
half of the current year. During the first quarter, it 
is stated, the number of workers declined by 3-6 
per cent. and a decrease of about 1 per cent. was 
noted during the second quarter. This decrease was 
specially apparent in the coal, petrol, and coke indus- 
tries, and iron mines; on the other hand, a slight 
increase took place in the engineering industry. At 
the end of the six months, heavy industry had at its 
disposal 92-2 per cent. of the number of workers esti- 
mated by the me, and light industry 98-9 
per cent. Nominal wages increased by 23-4 per cent. 
as compared with the first half of 1931, and by 13-2 

r cent. as compared with the average for 1931. 
The increase ibed by the plan for the whole 
year 1932, amounting to 17 per cent., will thus be 
attained. 


As s the productivity of labour, the results have 
not been favourable. According to the plan, the 
increase in the output of labour should have been 
32 per cent. in heavy industry and 22 per cent. in all 
industry. Even the most advanced branches of heavy 
industry, however, such as petroleum refining and 
engineering, have only achieved an increase of 14 to 
15 per cent., and the average increase was only 6-1 
per cent. as com with the corresponding period 
of 1931. During the first quarter of 1932, the increase 








industries were to tackle the problem. He hoped, 


quarter to 4-7 per cent., and in June it was only 1-1 
per cent. In certain branches, such as coal-mining, 
the petroleum industry, and the non-ferrous metal 
industry, the output of labour was even below that of 
the previous year. The cost of production was to 
decline by an average of 7 per cent. In reality, only 
certain industries have carried out this task, among 
them the engineering industry, while the majority of 
the industrial groups show a considerable increase in 
costs of production. For heavy industry as a whole, 
the increase in costs of production was 2-6 per cent. 
as compared with the first half of 1931, and in light 
industry it was 3-8 per cent. 


The Wages Committee of the Federation of Master 
Cotton Spinners’ Associations, at a meeting on Tuesday, 
decided to recommend the General Committee to post 
notices of a wages reduction of 15} per cent. to take 
effect from Monday next. The General Committee 
meets again to-day, Friday. The amount indicated 
is the same as that which has been accepted by the 
weavers’ section of the industry. On Thursday last 
week representatives of both sides discussed the 
question of wages in a joint conference. The em- 
ployers made the offer which they now intend to 
enforce, which represents 1s. 8}d. in the pound, 
but the operatives declined to concede more than 
10d. in the pound unless the 48-hours’ week agree- 
ment abrogated by the employers in December were 
restored. 





At the annual conference of the Labour Party, 
which opened at Leicester on Monday, a composite 
resolution on the subject of unemployment was 
adopted. Moved by a delegate of the Amalgamated 
Engineering Union, it protested against the regulations 
—* the payment of insurance transitional 

nefits, demanded the immediate withdrawal of these 
regulations, and re-affirmed support of the principle 
of work or full maintenance for the unemployed, as 
laid down in “ Labour and the Nation.” 





In the opinion of the executive council of the 
American Federation of Labour, temporary relief 
measures offer no solution of the nation’s economic ills. 
Obviously, they say, industry as now mechanised, 
cannot supply work for the 50,000,000 working men 
and women in the United States if the six-day week 
and long daily working hours are maintained. The 
nation, it is declared, will have to give up either 
machinery or the long working week and day. 





According to the Revue du Travail, the number of 
permits to work more than eight hours in the day and 
48 in the week, issued in Belgium under the Eight 
Hour Day Act, during the first six months of 1932, was 
65. The corresponding figures for previous years 
were 589 in 1928, 655 in 1929, 380 in 1930 and 131 in 
1931. 

A report submitted recently to a conference at 
Dortmund of the German Metal Workers’ Union stated 
that the German production of iron at the present time 
was 34 per cent., and that of the engineering industry 
30 per cent., of the volume attained in 1929. Even if the 
economic position of the world improved in the near 
future, it was expected that Germany would have to 
cope for a long period with a volume of unemploy- 
ment of several million persons. It was urgently 
necessary to adapt the prices of German iron to the 
world market position, and in this way to strengthen 
the competitive power of the engineering industry in 
the home and foreign markets. At the end of Decem- 
ber last no fewer than 921,000 German metal workers 
were seeking employment; of the members of the 
German Metal Workers’ Union no less than 41-6 per 
cent. were fully out of work and 32-3 per cent. were 
working short time; in other words, only 26-1 per 
cent. were fully employed. 


In a recently issued award, the Australian Common- 
wealth Arbitration Court expressed the opinion that, 
however sound the high purchasing power theory 
might be in countries absolutely self-contained, it 
could not solve the unemployment problems of any 
country entangled in the web of international finance 
and commerce. Lower costs of production, to which 
wage earners must contribute, were now more im- 
perative than ever. 


Propvction or STEEL IN THE UNITED SratTes.— 
According to information published recently by the 
London office of the Guaranty Trust Company of New 
York, the production of steel ingots in the United States 
totalled 832,402 tons during August, which figure was 
39,869 tons above the record low output for July. Pig- 





of output amounted to 7-9 per cent., during the second 


iron production, on the other hand, was 7-3 per cent. 
below the July total. 
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THE ITALIAN LINERS “ CONTE DI | 
SAVOIA"’ AND * REX”’ 


Tue widespread disappointment created by the 
suspension of work on the new Cunarder is likely to be 
fanned to fresh flame on the completion of the two 
Italian Rex and Conte di Savoia. Until the 
construction of these two ships was taken in hand, 
Italy had been obliged to stand by and see the com- 
petition for the Blue Ribbon of the Atlantic limited 
to Germany and Great Britain, with France as a late 
entrant. It now appears as though the position, as 
between Italy and will reversed, 
both the new Italian vessels are expected to develop 
a speed of upwards of 28 knots, and therefore constitute 
a very real menace to the supremacy of the Bremen 
and Europa. The financial advantage accruing to 
the country holding this coveted trophy cannot be 
estimated in actual figures, but that it is very consider- 
able cannot be doubted, and we trust that Great Britain 
will once more appear in the lists before many months 
have passed. 

Of the two new liners, the Rex, with a gross tonnage 
of 51,075, is somewhat the larger, the gross tonnage 
of the Conte di Savoia being about 48,000. The former 
has been built in the Cantiere Ansaldo, at Genoa, and 
the latter by the Cantieri Reuniti dell’ Adriatico, in the 
S. Marco Yard at Trieste. Both vessels have been 
built to the order of the Italia-Flotte Reunite line, 
representing the combined fleets of the Navigazione 
Generale Italiana, Cosulich, and Lloyd-Sabaudo lines, 
and the two vessels will be employed on the Genoa- 
New York service, their speed enabling them to reduce 
the time occupied in the voyage from 10 days to 6} 
days. In spite of the difference in tonnage, and a 
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voyage on November 8. The design of the hull and 


corresponding difference in dimensions, the two vessels 
are practically sister ships, the smaller being perhaps 
the more interesting on account of her special con- 
structional features, and the provision of gyroscopic 
stabilising gear. This vessel may, therefore, appro- 
priately be described first. 

The Conte di Savoia, which is illustrated in Figs. 1 
and 2 on this page, has an overall length of 811 ft. 9 in., 


propellers is based on model experiments conducted 
in the tanks at Vienna and Hamburg, and also in the 
new tank at Rome. As will be clear from the illustra- 
| tions, the vessel is characterised by a raked stem 
| and a cruiser stern, and by the bulbous formation of 
| the hull forward, features which, while permitting the 
maximum length at the waterline conducive to speed, 
reduce the above-water length to facilitate mancwuvring 








@ length at the waterline of 744 ft. 6 in., a beam of|in port. All the superstructures are streamlined and 
95 ft. 10 in., and a draught of 30 ft. 6 in. She is| are without projections, and the two raked funnels are 
built to the highest class of the Registro Italiano and of | of elliptical section. They are placed well forward, 
Lloyds Register, and represents a remarkable example | giving the vessel a graceful appearance, and leaving an 
of speedy construction. Although the contract for her | exceptional space for the sports decks. The central 
construction was signed in December, 1929, the keel | section of the hull is protected by an inner skin on the 
was only laid on October 4, 1930. The launch took two sides of the machinery space. The hull is divided 
place on October 28, 1931, the construction thus into 18 main watertight compartments, and the double 
occupying just over 12 months, or nearly two months | bottom has 58 watertight cellular spaces. The vessel 
less than that of the Bremen. The vessel is now| has 11 decks, the height from the keel to the top of 
undergoing trials, and is due to leave on her maiden | the navigation bridge being 113 ft. 








Vrew SHOWING STERN. 


Accommodation is arranged for four classes of 
passengers, namely, first, special, tourist, and third. 
Cabin accommodation is provided for all classes, and 
a striking feature of the vessel, and also of the Rex. 
is the provision of a tier of stern walks and verandas 


at the stern, as shown in the figures. The first- 
class cabins are located on A, B and C decks, 
the latter also containing the dining saloon. The 


remaining public rooms for the first-class passengers 
are located on the social, promenade and sports decks, 
which are above A deck in the order stated. Above 
the sports deck again is the sun deck. The public 
rooms need not be described in detail, as their arrange- 
ment and furnishing is generally similar to that of other 
recent vessels, and in accordance with the high standard 
of luxury now demanded in the Atlantic service. 
Special mention may, perhaps, be made of the exceed- 
ingly roomy concert hall, with a height of over 23 ft., 
located on the social deck, and the winter swimming 
pool on the same deck, which is additional to the large 
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open-air swimming pool on the sports deck. As 
already mentioned, the sports deck is exceptionally 
roomy, while the first-class promenade is over 1,100 ft. 
long. The cabins for the special and tourist classes 
are located on A, B, C and D decks, while those 
for the third class are located on the two latter 
decks and on decks E and F. All classes are pro- | 
vided with well-fitted dining saloons, smoking rooms, 
promenades, sports decks, and so on, the extent/| 
and comfort of the public rooms for the third class 
being particularly noteworthy. The decorations and | 
fittings of the first-class accommodation were carried | 
out by the Stuart Studio, of Trieste, with the exception | 
of the concert and ball room, which were carried out by | 
the Coppede Studio, of Florence. The special, tourist | 
and third-class saloons were decorated by Messrs. 
Bega, Bologna, in conjunction with the builders. 

Full particulars of the machinery are not yet avail- | 
able, but it may be stated that the vessel is of the| 
quadruple-screw type, the four groups of turbines 
developing a total of 120,000 h.p. The boiler plant 
consists of 10 water-tube boilers of the Yarrow type, 
with three high-pressure cylindrical boilers for the 
auxiliary services. The propellers are about 16 ft. in 
diameter and weigh 15 tons each. The boilers are 
exclusively oil-fired, and the fuel tanks have a capacity 
of 7,000 tons. Reference has already been made to 
the fact that the vessel is fitted with stabilising| 
apparatus. This consists of three Sperry gyroscopes, | 
the rotor in each weighing 100 tons. The total weight | 
of the plant is 600 tons, and it is designed to limit the 











Vesset in Dry Dock. 


maximum list to 3 deg. The diameter of the rotors is 
13 ft., and their speed is 910 r.p.m. The stabilisers are 
controlled by pilot gyroscopes on the usual Sperry 
system. Itis anticipated that, apart from the increased 
comfort afforded to passengers, the stabilisers will 
permit of appreciably higher speeds in stormy weather. 

The electric generating plant on the vessel is 
localised in a central station, and consists of six main 
and two emergency generators, with a total output 
of 5,300 kw. Electrical energy is, in general, used for 
all the ship’s services, including the winches, deck 
services, illumination, ventilation, heating and cooling, 
and the stabilisers are, of course, electrically driven. 
Steam is employed for the auxiliary machinery in the 
main engine-room. Artificial ventilation is effected by 
some 120 fans, totalling about 1,100 h.p., and capable 
of circulating over 70,000,000 cub. ft of air per hour. 
Fifteen changes of air per hour are provided in the 
public rooms, and up to 60 changes per hour in the 
service rooms. There are 24 lifeboats, with a capacity 
of over 3,000 persons, two being motor-driven, while 
the remainder are of the Fleming type. The boats 
are carried on Libani or Welin davits with electrical] 
operation. The vessel conforms to the new Italian 
regulations and to the rules established by the 1929 
Convention for the Safety of Life at Sea. Automatic 
fire indicators are installed throughout, with a very 
complete system of fire pumps and extinguishers. A 
large garage, with accommodation for 30 cars, is 
provided on E deck, with direct approaches through 
side doors opening on to the quay. 


! 
Turning now to the Rex, illustrated in Figs. 3 and 4, 


|it has already been stated that this vessel has a gross 
| tonnage of 51,075. The length is 880 ft., the beam 
| 102 ft., and the height to the bridge 120 ft. The keel 
| was laid on March 27, 1930, and the vessel launched on 
| August 1, 1931, so that the construction was not quite so 
| fast as that of the sister ship, no doubt due to the fact 
| that the entire reconstruction of the Trieste yards after 
|the war enabled them to be completely modernised, 
|an advantage not possessed by the yard at Genova- 
Sestri. The general form of the hull is similar to that 
| of the Conte di Savoia with the exception of the stern, 
|the difference in this respect being closely brought 
| out in the photographs reproduced. The stem is raked 
| well forward, and the lower part is built with curved 
| plates to accord with the form of the bows, which are 
| of bulb section below the water-line and open out above 
|to give a good flare. The stern is of the elliptical 
|counter type, and the form at the water line is 
| swelled out to accommodate the Oertz-type immersed 
|rudder. As in the Conte di Savoia, there are 11 
| decks, of which seven run the whole length of the 
|ship. The hull of the Rex is divided into 15 water- 
| tight compartments, as against 18 for the Conte di 
|Savoia. In addition to the transverse bulkheads, two 
|longitudinal watertight bulkheads, situated about 
| 16 ft. from the outer shell and extending over a length 
of 377 ft. through the middle portion of the ship, and 
a series of auxiliary watertight bulkheads, further 
| improve the division of the ship. The double bottom 
| extends over the entire length of the vessel. The sides 
| are widened near the water line to give good stability, 
| and bilge keels are fitted to minimise roll. High-tensile 
|steel has been employed very extensively in the con- 
|struction. The butts of the outside plating overlap 
and are turned towards the stem below the water line, 
while above water they are turned towards the stern. 
The vessel can accommodate 378 first-class pas- 
sengers, 378 special-class passengers, 410 tourist-class 
passengers and 866 third-class passengers, making 
2,032 in all. The main features of the first-class 
accommodation are the stern walk on the sports deck, 
with ample unimpeded spaces for games amidships; a 
veranda on the promenade deck, together with the 
open-air promenade, smoking room, and swimming 
pool; and a closed veranda, social and concert halls, 
with a closed promenade on the social deck. The first- 
class dining saloon is on B deck, and there is a large 
chapel, available for all passengers, on C deck. The 
first-class cabins are located on the promenade, social, 
and the A, B and C decks, and include 26 de luxe 
apartments, consisting of a large bedroom, a sitting- 
room, a bathroom and a baggage room, 14 of these 
suites having a private veranda in addition. The 
special-class and tourist-class passengers are all accom- 
modated in either two- or four-berth rooms, together 
with the great majority of the third-class passengers. 
The special class has its own stern walk on the prome- 
nade deck, while a similar walk is provided for the 
tourist class on the social deck; all classes have 
promenades, verandas, smoking rooms, and so on. 
The dining saloons for all classes are situated on B 
deck. A novel feature on the vessel is the provision 
of a complete installation for physiotherapic cures, 
and of special-class cabins with private baths, The 
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decoration of the first-class public rooms has been 
carried out chiefly by Messrs. Ducrot, of Palermo, 
and is based on the Italian Seventeenth Century style. 
The design of the chapel follows that of private chapels 
in large Italian villas of the same period. The decora- 
tions of the remaining public rooms has been carried 
out by Messrs. Monti of Milan Messrs. Giannini, Pistoia, 
and Messrs. Gavarone, of Genoa. 

As in the case of the Conte di Savoia, full details 
are not yet available of the main propelling machinery, 
the only information available being that there are four 
independent groups of turbines on the Parsons system, 
and that the vessel is equipped with 14 boilers utilising 
liquid fuel. The steam is supplied to the turbines at 
a pressure of 384 Ib. per square inch, the temperature 
being 390 deg. C. Four-bladed bronze screws, cast 
in one piece, are fitted, and are mounted on divergent 
shafts, at a considerable distance from the hull. The 
auxiliary electrical plant consists of three turbo- 
dynamo sets and four Diesel-dynamo sets, the total 
power generated being 4,620 kw. The auxiliary plant 
includes four centrifugal De Laval oil purifiers, with 
a capacity of 220 gallons per hour each, for the four 
main turbine sets, and a further four purifiers, with 
a capacity of 110 gallons per hour each, for the Diesel- 
electric sets. It is stated that the main propelling 
plant is divided into watertight compartments in such 
a way that at least two of the turbines, together with 
their boilers and auxiliary plant, can continue working 
even in the event of serious damage to the vessel. 

The vessel carries 24 lifeboats, and in contrast to 
22 Fleming-type boats on the Conte di Savoia, 22 of 
the boats on the Rex are motor-driven. The ship is 
fitted with eight fireproof bulkheads, and the fire- 
fighting equipment includes smoke indicators and 
carbon-tetrachloride and Foamite apparatus, in addition 
to a very complete water plant. The normal range of 
the wireless apparatus enables direct communication 
to be maintained with North America immediately on 
leaving Italy, and conversely, as soon as the vessel has 
left America, passengers can communicate with all the 
principal European towns. The Rex is the largest 
vessel ever built in an Italian yard, and underwent 
her trials some time ago. No detailed infor- 
mation on the trials has been published to date, but 
the owners expressed themselves as fully satisfied 
with the performance, and we understand that an 
average speed of 28 knots was maintained over a 
distance of 600 miles, and that this speed was frequently 
exceeded. The vessel left Genoa for New York on her 
maiden voyage on September 27, and, as reported in 
the Press, was detained at Gibraltar until October 2 
with turbine trouble. Great sympathy will be felt 
for the owners and builders over this mishap. The 
nature of the damage has been variously reported, but 
that it cannot have been serious is suggested by the 
fact that it was possible to carry out the necessary 
repairs to render the vessel again seaworthy at Gibraltar 
in a comparatively short time. 


THE MULSIFYRE SYSTEM OF FIRE 
EXTINCTION. 


Tue advantage claimed for the Mulsifyre system of 
fire extinction, which has recently been introduced by 
Messrs. Mather and Platt, Limited, Park Works, 
Newton Heath, Manchester, is that contrary to generally 
accepted ideas it enables water alone to be used for 
fighting conflagrations caused by the ignition of oil, 
petrol and other volatile liquids. The principle 
employed is to project a number of finely divided 
sprays, which are formed by forcing water under 
pressure through specially designed nozzles on to, 
or under, the surface of the liquid, and thus temporarily 
producing a non-inflammaple emulsion, so that the fire 
is rapidly extinguished. The answer to the objection 
that by using water in this way the value of the oil is 
permanently impaired is that the emulsion is only 
temporary, and that its constituents gradually separate 
out in periods varying from several hours for heavy oil 
to a few minutes for petrol. 

The apparatus used in this system, which is primarily 
applicable to open tanks, consists of the sprays, which 
have just been mentioned, and the plant necessary for 
generating the pressure and controlling the water 
supply. The number of sprays used depends on the 
size of the tank and the nature of its contents and 
they can be placed either close to the surface of the 
liquid or some distance above it. If hand operation 
is adopted water is admitted to the sprays through a 
quick-opening stop valve, but more effective results 
are obtained by placing one or more sprinkler heads 
over the tank and connecting them to the top pressure 
chamber of a flooding valve in which the pressure is 
maintained through a small pipe from the main supply. 
In the event of a fire and the consequent opening of 
one or more sprinklers the pressure in this chamber falls 
so that the valve is opened and water is admitted to 
the sprayers from a tank in which it is stored at pressure 
of 80 Ib. to 100 Ib. per square inch under compressed 
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ttle, the contents of which vary from 70 lb. to 80 lb. The price of tin-plates is per standard box, but in 
other cases the prices are per ton. Each vertical line in the diagram represents a market-day, and the horizontal 
lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which they represent 1s. each. 


air, Alternatively, groups of some eight sprayers | This oil having been ignited, water was first admitted 
can be connected to an automatic control, which admits | through the sprays by the automatic operation of two 
water to the connecting pipes when the temperature | Quartzoid bulb sprinklers and the fire was extinguished 
rises above a pre-determined limit. in about 3 seconds. The effectiveness of the system 

In a demonstration of this system which took place | was further demonstrated by allowing a fire of the 
at the Blackwall yard of Messrs. R. and H. Green and | same oil to become well established before turning 
Silley Weir, Limited, on Thursday, September 29, a | the water on by hand, and by using submerged sprays, 
large open tank, 12 ft. square, with twelve Mulsifyre | which extinguished the fire directly the emulsion 
sprayers above it was filled about three-quarters full|formed had floated to the surface. Petrol and a 
with a fuel oil having a closed flash point of 203 deg. F. | standard varnish with a vegetable oil base were treated 
and @ Redwood viscosity of 65 seconds at 100 deg. F. | in the same way with equally good results. 
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IRONBRIDGE GENERATING 


STATION; WEST MIDLANDS JOINT AUTHORITY. 











Fie. 5. GENERAL VIEW OF 





Fie. 6. Putvertstne MILLs. 





shire and Staffordshire Electric Power Company, 

| respectively. The latter line has been in use for some 
| time and enabled a supply to be given to Ironbridge 
during the constructional period. 

The site on which the station is built lies between 
| the Buildwas Junction station of the Great Western 
| Railway and the River Severn. Originally a portion of 
| this site was covered by a large glacial mound, which 
| has been levelled to form the coal store, the spoil being 
| used for building embankments and roads. Owing to 

the difference between the level of the railway on the 
south of the site and the river on the north, and to 
| the liability of the latter to rise some 24 ft. during 
floods, the floor of the station was constructed at 
| 142 O.D., which is the level reached by an abnormal 
| flood in 1795, at a time when the river was navigable 
by locks and weirs and before water was extracted 
from the Vyrnwy reservoir for supplying Liverpool. 
| In spite of the difficulties caused by the flood conditions 
and the height of the railway above the site, it has, 
| nevertheless, been possible to utilise only easy gradients 
| and to obtain syphonic action for the circulating water. 
| The natural level of most of the site was 124 O.D., 
rising to 160 O.D. on the summit of the mound, and 
| that of the railway is 157 O.D. Other civil engineering 
| work included the building of a bridge to give road 
| access to the site. This is a steel and concrete structure 
and consists of one main span, 160 ft. long, and three 
| 154 ft. approach spans. It has been designed to carry 
| a rolling load of 20 tons. 

The coal is brought into the station from the railway 
on to a private siding at the east end of the site, the 
| wagons being shunted over a_ reinforced-concrete 
gantry by a locomotive and capstans and tipped by 
a side-discharge tippler. This will render it possible 
to deal with a full train of eight 20-ton wagons in 
about an hour. After tipping, the empty wagons 
are drawn off on to another siding at the west end of 
the site, and so on to the railway. As each wagon 
is tipped, its contents are weighed by an Avery printing 
ticket weigher and are discharged into a 35-ton receiving 
hopper. The bottom of this hopper is equipped with 
|a circular-plate feeder, through which the coal is 
delivered on to a 30-in. band conveyor with a capacity 


THE IRONBRIDGE GENERATING | is given in Fig. 5, above, is the first to be constructed | of 160 tons per hour. This conveyor discharges on 


STATION OF THE WEST MIDLANDS 
JOINT ELECTRICITY AUTHORITY. | 


Joint Electricity Authority, which is to be formally 
opened by the Minister of Transport (Mr. P. J. Pybus) 
on Thursday, October 13, has been designed to run 
as a base-load station with an annual load factor of 
about 60 per cent. It was wisely decided, therefore, 
to make both the equipment and its lay-out as simple 
as possible, and this has been facilitated by inter- 
connection with other sources of supply, rendering 
it possible to reduce the number of auxiliaries to a 
minimum. At the same time, the station contains 
a number of interesting and novel features which 
should not only assist towards economical running, 
but indicate that the design of plant of this kind is 
not stagnating. The station, of which a general view 


by a Joint Authority. 


to one or other of two further band conveyors which 


As originally planned, some years ago, it was intended | carry the coal either to the boiler house or to the 
that Ironbridge should have a maximum capacity | storage ground. The latter conveyor runs the whole 
Tue Ironbridge power house of the West Midlands | of 125,000 kw., but to meet the requirements of the | length of the storage ground and feeds a third, which 
Central England scheme this has since been increased | is carried on a transporter so that coal can be discharged 
to four 50,000-kw. units, one of which is at present | at any desired point of the storage ground. This 
installed, the buildings being large enough for another | transporter also carries dredgers for reclaiming the 


unit of the same capacity. 


The place of the trans-| coal, which is then fed back by the longitudinal 


mission lines which it was proposed should be erected | conveyor just mentioned to its starting point. The 
between the power house and the Authority’s existing | other longitudinal conveyor delivers to the lower 
stations at Wolverhampton, Walsall, West Bromwich | end of an inclined conveyor which supplies the boiler 
and Ocker Hill has been taken by 132-kv. “ grid” | house through a magnetic separator. At its upper 
lines, which are supplied from the adjacent Central | end, this inclined conveyor discharges on to two other 
Electricity Board substation, and the only lines | inclined conveyors, which, in turn, deliver the coal to 
in the Authority’s ownership which leave the station | a horizontal conveyor above the bunkers. The coal- 
are, therefore, those operating at 33 kv., which serve! handling equipment was constructed by Messrs. 
the western Shropshire area, and interconnect with|The Mitchell Conveyor and Transporter Company, 
the Stourport station of the Shropshire, Worcester- | Limited, 45, Holborn Viaduct, London, E.C.1. It may 
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! 
be added that the present and ultimate capacities of | 
the storage ground are 40,000 tons and 70,000 tons, 
respectively, if the coal is piled to a depth of 15 ft., 
and that the overhead gantry and the store conveyors 
have been designed for dealing with the larger of these 
quantities. 

The boiler-house contains three raw-fuel bunkers, 
each with a capacity of 388 tons, from which coal is 
drawn through weighing machines and a magnetic 
separator into the mills by a feeder driven by a 2-h.p. 
to 3-h.p. motor running at from 600 r.p.m. to 1,800 
r.p.m. These are the only direct-current motors in the 
station. The pulverising equipment comprises three 
Lehigh air-swept mills for each of the three boilers. 
These mills, some of which are illustrated in Fig. 6 on 
page 429, have a capacity of 7 tons of coal per hour and 
are driven by 150-h.p., 3,000-volt Metropolitan- Vickers 
three-phase motors. Each mill is swept by hot air at 
a temperature of 160 deg. F., which is drawn from the 
boiler front by an exhauster fan driven by a 50-h.p. 
motor. The pulverised fuel is fed direct to the boilers 
through six Calumet burners, each of which has a 
normal duty of 5,650 lb. per hour, and has been specially 
designed to fire through water walls. In addition, an 
oil-firing plant, comprising two air compressor and 
pumping sets, is installed for starting up and to avoid 
the dangerous procedure of lighting powdered coal 
with a torch. 

Each of the steam-raising units is capable of generat- 
ing 225,000 Ib. of steam per hour at a pressure of 400 Ib. 
per square inch and a total temperature of 800 deg. F. 
This output can be increased to 270,000 Ib. on overload. 
The boilers are of the Stirling tri-drum type, and have 
a total heating surface of 21,600 sq. ft. The combustion 
chambers, which measure 24 ft. by 21 ft. by 50 ft. 6 in., 
and have a heating surface of 3,900 sq. ft., are equipped 
with Bailey water walls. 

The internal diameter of two drums is 54 in., and of 
the other 48 in., while the external diameter of the tubes 
is 3} in., and they are 30 ft. long. The heating surface 
of the Stirling superheater is 7,750 sq., ft., and its 
tubes are 1} in. in diameter and 54 ft. long. It was 
specified that the heat transmitted per square foot of 
heating surface per hour at normal output should be 
6,300 B.Th.U. in the boiler, 7,200 B.Th.U. in the 
superheater, and 22,000 B.Th.U. in the walls. The 
economiser is of the Foster steel-tube type, and was 
constructed by Messrs. Eco Power, Limited, London. 
It has a heating surface of 6,864 sq. ft., and raises the 
temperature of the water from 300 deg. F., to 352 
deg. F., while the two Howden-Ljungstrim air heaters, 
with which each unit is also fitted, have a combined 
heating surface of 32,000 sq. ft. and raise the air 
temperature from 60 deg. F. to 415 deg. F., with 
inlet and exit gas temperatures of 512 deg. F. and 
260 deg. F., respectively. The volume of air normally 
dealt with by these heaters is 56,300 cub. ft. per minute. 
Sixteen Diamond soot blowers are fitted in each boiler. 

Each boiler is operated on the balanced-draught 
system, the equipment installed for this purpose com- 
prising two 35-in. Sirocco double-inlet fans with a 
capacity of 41,000 cub. ft. of air per minute against an 
8-in. water gauge. These fans were manufactured by | 
Messrs. Davidson and Company, Limited, Belfast, and 
will deliver their output against the specified pressure 
through the air heater to the combustion chamber. 
The two induced-draught fans on each boiler, which | 
were also manufactured by Messrs Davidsons, are of the | 
single-inlet type, and are capable of handling 76,500 | 
oub. ft. of gas per minute against a resistance of 8-75 
in. water gauge. Each of the fans is capable of dealing 
with 65 per cent. of the gases at normal rating. These 
fans draw the gases through twelve Cyclone grit collec- 
tors in parallel, an arrangement which was chosen as a 
result of investigation showing that to obtain the 
maximum efficiency it is necessary to employ a definite 
size of separator. We understand that tests have 
shown that about 95 per cent. of the grit can be 
trapped in this way under all working conditions. It | 
is anticipated that normally not more than four out of 
the six collectors in each battery will be in use. Both | 
the forced and induced-draught fans are installed at | 
roof level and are driven by 3,000-volt three-phase 
squirrel-cage motors constructed by Messrs. Metro- | 
politan-Vickers Electrical Company, Limited, Man- 
chester, through Vickers-Sinclair hydraulic couplings | 
made by the Hydraulic Coupling and Engineering | 
Company, Limited, Isleworth. The use of these coup- | 
lings enables variable fan speeds to be obtained from a | 
constant-speed motor, an arrangement which should | 
prove both convenient and economical. 





It may be | 
mentioned that all the alternating-current motors in 
the station with outputs exceeding 75 h.p. are supplied 
at 3,300 volts, those of smaller capacity being operated | 
at 400 volts. Further, all the auxiliaries, except the 
pulverised-fuel feeders, are driven by alternating- 
current motors with direct starting, and there is only 
one stand-by steam unit for the boiler feed. After 


passing through the fans, the gases escape into three 


| suction is produced by a water ejector. 


| page 420, 





9-{t. chimneys, the tops of which are 200 ft. above the 


boiler-house ground level. Each chimney is capable 
of taking the gases of one additional boiler. 

The feed-water regulators were made by Messrs. 
Copes Regulators, Limited, London, and the boiler 
mountings by Messrs. Hopkinson, Limited, Hudders- 
field. The various gauges and instruments were sup- 
plied by Messrs. Industrial Combustion Engineers, 
Limited, London; Messrs. Cambridge Instrument 
Company, Limited, London ; and Messrs. George Kent, 
Limited, Luton. These instruments are mounted on 
stainless steel panels, manufactured by Messrs. Orme 
Evans and Company, Limited, Wolverhampton, which 
are placed adjacent to the boiler front, and also carry 
the control handles for the hydraulic couplings on the 
fans. All the motors operating the boiler-house 
auxiliaries are controlled from a switchboard on the 
west wall, under the windows. 

The ash from the boilers is handled by a Hydrojet 
plant manufactured by Messrs. The Ash Company 
(London), Limited, 63, Lincoln’s Inn-fields, London, 
W.C.2. In this system, the ash is gradually accumu- 
lated in hoppers underneath the furnaces, where it is 
quenched, and is then ejected at intervals of eight 
hours, or longer, into a sump at one end of the boiler 
house through a horizontal high-velocity sluiceway at 
the rate of 1 ton to 1-5 tons per minute. The hoppers 
under the boilers are made of cast-iron panel plates 
to resist the corrosive action of the water that has 
been in contact with the ash, and these plates are con- 
nected to the external framework by recessed lugs. 
The walls of the hoppers are lined with refractory 
bricks and tiles. The sluiceway is formed of half- 
round liners dropped into a concrete trench, 24 in. wide, 
and the structure is enclosed by self-sealing concrete- 
filled cover plates. The ash is lifted from the sump 
by three vertical Hydroseal pumps of the single-stage 
centrifugal type. All parts of these, pumps w hich are 
subject to abrasion are made of Ashcolite alloy, which, 
together with the fact that the fine clearances between 
the rotating and stationary parts are sealed with 
clean water, is claimed to ensure long life for the 
impellers and casings. These pumps discharge into 
one of two overhead water drainage storage tanks 
outside the boiler house, the capacity of which is 
3,000 cub, ft. At the bottom of each tank are four 
4-ft. by 6-ft. gates. These are operated by cylinders 
which are supplied with transformer oil at a pressure 
of 180 lb. per square inch by two pumps. The sides 
of the tanks are given a reverse batter to counteract 
the tendency of pulverised-fuel ash to pack, and this 
arrangement, combined with the large gate openings, 
makes them self-clearing. As an additional precau- 
tion, however, it is possible to inject high-pressure 
steam round the gate openings. The water overflowing 
from the outside tanks is led to a reservoir which is 
connected to the ash sump through a float-operated 
valve, so that the level in the latter is maintained. It 
is pumped from the reservoir by three high-pressure 
horizontal pumps into the main sluiceway header, from 
which tappings are taken to the various nozzles. The 
dust from the collectors and the economisers is handled 
by the Hydrovac suction air system, in which the 
This works in 
parallel with, and uses the same water as, the Hydrojet 
system. The dust, after being mixed with water, is 
discharged into the overhead ash tanks. 

The steam from each boiler is supplied through a 
16-in. pipe to a forged-steel receiver, 24 ft. long and 
3 ft. 6 in. in diameter, in the basement of the auxiliary 


| annexe between the boiler-house and the turbine-room. 


The arrangement of the plant in the latter is such that 
the two sets, which will form the first section of the 
station, will be installed with their steam ends adjacent, 
thus greatly simplifying the run of the pipes. By 
connecting the two receivers by a pipe, which will 
allow 75 per cent. of the steam to be by-passed from 
one to the other, it will also be possible to supply either 
set from either group of boilers. 

A view of the generating unit, which was constructed 
by Messrs. British Thomson-Houston Company, 
Limited, Rugby, and has an output of 50,000 kw. on 
the maximum continuous rating, is given in Fig. 1 on 
There is room in the existing building for 
another similar unit. The turbine is designed for 
operation at a steam pressure of 375 lb. per square 
inch and a temperature of 750 deg. F. to 800 deg. F., 
and is a two-cylinder machine running at 1,500 r.p.m. 
It develops its maximum efficiency when giving an 
output of 40,000 kw. The high-pressure cylinder 
contains 19 and the low-pressure cylinder 8 double- 
flow stages. The blading throughout is of stainless 
steel and the wheels are held in the correct axial 
position by an adjustable thrust block. Governing is 
effected by opening banks of nozzles in succession, the 
valves being operated hydraulically by a relay, which, 
in turn, is actuated by the main governor. An emer- 
gency governor is also fitted, while the stop valve is 
operated by the high-pressure oil system, so that the 
turbine cannot be run unless adequate lubrication is 
available. 





The 62,500-kv.-a. alternator generates three-phase 
current at a pressure of 9,500 volts and a frequency of 
50 cycles, this voltage rendering it possible to use only 
one conductor per stator slot. Any fault that may 
develop is therefore a fault to earth. Actually, the 
stator winding is in two parts, which are connected in 
parallel. The machine has an inherent reactance of 
13 per cent., or of 20 per cent. including its trans- 
formers. The latter, which are illustrated in Fig. 3, 
on page 420, comprise three single-phase, oil-immersed, 
self-cooled units, which were also constructed by Messrs. 
British Thomson-Houston Company, Limited, and are 
installed out of doors. Their rating is 63,000 kv.-a., and 
the windings, which are arranged on the double concen- 
tric system, are connected in delta-star. The cables 
between the alternator and transformers are arranged 
so that the delta connections of the 9,500-volt windings 
on the latter are made at the terminals of the former. 
Three of the circulating-current transformers on the 
alternator windings, and also the self-balanced trans- 
formers on the 9,500-volt windings of the transformers. 
are threaded over these cables. The alternator 
ventilated by fans mounted on the rotor shaft, the air 
being circulated through two coolers in the foundation 
block with a total cooling surface of 19,500 sq. ft. Its 
pressure is controlled by a voltage regulator of the field- 
suppression type, and it is excited either by an exciter 
on the same shaft or by an emergency set consisting of 
a direct-current generator driven by a 300-h.p., 3,000- 
volt motor. 

The steam from the turbine exhausts into a twin 
condenser of the Hick-Breguet regenerator type. 
which was constructed by Messrs. Hick, Hargreaves 
and Company, Limited, Bolton, and has a cooling 
surface of 38,660 sq. ft. This condenser is designed 
to deal with 294,570 lb. of steam per hour and to 
maintain a vacuum of 29-1 in. with the barometer 
at 30 in. and a cooling-water temperature of 55 deg. F. 
Each shell has two passes on the water side, and the 
tubes, which are of Admiralty mixture brass, are 
arranged to give a regenerative effect. The circulating 
water for this condenser is drawn from the Severn 
through a heavy bar coarse screen, five 5 ft. by 5 ft. 
penstocks constructed by Messrs. Glenfield and Ken- 
nedy, Limited, Kilmarnock, and revolving screens 
supplied by Messrs. F. W. Brackett and Company, 
Limited, Colchester, and driven by 5-h.p. B.T.-H. 
motors. The screens consist of an endless band along 
the sides of which the water enters and are so arranged 
that the detritus is carried to the centre where it is 
washed off by jets. They have an effective width 
of 72 in. and an overall length of 42 ft. This design, 
it is claimed, gives twice the area provided by the 
former construction and enables a lower velocity of 
water to be used. The capacity of each screen is 
1,500,000 gallons per hour. The flume has been 
arranged so that the velocity of the water over the 
outer sill is reduced to 1 ft. per second and is roofed 
over to prevent bank erosion being carried into the 
intake. The circulating-water system has been designed 
so that its highest point is 25 ft. above the lowest 
summer river level of 118 O.D., and so that not less than 
60 per cent. syphonic assistance is obtained. The 
velocity of the water is 2-2 ft. per second in the concrete 
duct connecting the pump house to the turbine room, 
and 9-46 ft. per second at the condenser inlet and outlet, 
so that the water will carry away any air that has a 
tendency to settle out at the high point of the syphon. 
At the pump-house end the intake is well drowned, 
so that air cannot be drawn in, and at the outlet the 
arrangements are such that there is a minimum of 
turbulence. 

The pump house, which is built on the river bank, 
contains three vertical pumps, which were constructed 
by Messrs. Drysdale and Company, Limited, Glas 
gow, and have an output of 25,000 gallons pet 
minute. These are driven by 300 h.p., 3,000 volt 
motors and deliver into the culverts already men- 
tioned. Any two pumps are sufficient to supply the 
requirements of the present set. These culverts are 
designed to resist a pressure of 2,590 Ib. per square foot, 
which is that due to the pressure head of the pumps, 
and were provided with a joint 18 in. wide every 30 ft. 
to permit the concrete to contract in sections. These 
joints were subsequently filled in. 

The condenser is equipped with duplicate extraction 
pumps, which were supplied by Messrs. Hick, Har- 
greaves and Company, Limited, and are driven by 
55-h.p. motors. They are of the vertical twin-impeller 
type, and discharge either to the feed heaters or to the 
feed tank, depending on whether the condensate is equal 
to or in excess of the boiler requirements. Similarly, 
any deficiency of feed water is made up by spraying 
water from the feed tank into the vacuum space of the 
condenser, thus ensuring that it is de-aerated. The 
condenser is also fitted with three 50 per cent. duty 
Hivac three-stage air ejectors. On its way from the 
extraction pumps to the boilers, the feed water is passed 
through four Hick, Hargreaves’ heaters, which are 
supplied with steam from four points on the turbine. 
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In addition, there is a drain cooler and an ejector 
The first, or low-pressure heater and the 
drain cooler are placed between the extraction pump 
and the boiler feed-pump suction, while the other 
heaters are installed on the pressure side of the 
The high-pressure heaters are fitted with float- 
operated valves, which by-pass the feed-water side 
should the water level in the steam space rise above 
Two evaporators, which are 
also supplied with high-pressure bled steam, are each 


cooler. 


latter. 


a predetermined limit. 


capable of producing 15,000 lb. of vapour per hour, 
which is condensed in the low-pressure heater. 


supplied with steam at an intermediate pressure. 


Three Weir feed pumps, driven by 310-h.p. motors, are 


installed, each of which has an output of 340,000 Ib. 

per hour against a pressure of 500 lb. per square inch 

when running at 1,490 r.p.m., while, in addition, there is 

a turbine-driven pump with an output of 420,000 Ib. 

per hour. This plant, which is illustrated in Fig. 2, 

page 420, is installed in an annexe to the turbine room, 

and is served by a 15-ton crane, thus facilitating trans- 
port to the workshop at one end. Similarly, any 
large part, such as the alternator rotor, can be picked 
up by the 130-ton turbine-room crane and deposited 
in a space at one end of the room into which railway 
trucks run. These cranes were supplied by Messrs. 
Sir William Arrol and Company, Limited, Glasgow. 
The main switchgear is of the totally-enclosed drop- 
down, double *bus bar type, and is installed in a 
separate building adjacent to the turbine room. This 
equipment, which was constructed by Messrs. British 
Thomson-Houston Company, Limited, Rugby, has a 
rupturing capacity of 1,500,000 kv.-a., and includes 
duplicate circuit breakers, both for the transformers 
and for the interconnectors to the neighbouring grid 
substation, as shown in Fig. 4, page 420. Single circuit- 
breakers are employed for the two group feeder equip- 
ments. When the station is completed, two generators, 
two grid transformers and two group feeders will be 
fed from each bar. The auxiliary switchgear is of the 
same type, but has a rupturing capacity of only 
500,000 kv.-a. It is connected to the main equipment 
through copper-in-concrete reactors which have a 
capacity of 28,000 kv.-a. with 5-25 per cent. reactance. 
Oil-immersed selector switches connect the works 
power feeders to one ’bus bar and the Authority’s dis- 
tribution system to the other ’bus bar of this equip- 
ment. Both the main and the auxiliary equipment is 
remote controlled from a separate control room which 
also contains panels from which the grid substation 
will be operated and the energy supplied there is 
metered. The works power feeders are controlled by 
duplicate switchgear through which they are connected 
to two 6,000 kv.-a. transformers constructed by Messrs. 
Brush Electrical Engineering Company, Limited, 
Loughborough. These step the pressure down to 3,300 
volts for use in the larger motors. Connection is also 
made to two 1,200 kv.-a units which step the pressure 
down from 3,300 to 400 volts for use in the smaller 
motors, and allow a supply to be given at 230 volts 
for station lighting. The feeders for the circulating- 
water pumps, feed pumps and ash-handling plant are 
run in duplicate, while the 3,300 volt supply for each 
boiler is obtained through a single feeder. By means of 
*bus bar couplers, however, all three boilers can be 
supplied from any two feeders. Single feeders only are 
provided for the less important circuits, both at 3,300 
volts and at 400/230 volts. The switchgear used for 
controlling the circuits operating at the latter pres- 
sure was constructed by Messrs. George Ellison, Limited, 
Birmingham. The transformers and main switchgear 
for the auxiliaries are housed in an annexe adjacent 
to the turbine room, the former being on the ground 
level and open to the atmosphere with the switchgear 
immediately above. In this way it has been possible to 
reduce the length of and to simplify the cable runs. 
Between this annexe and the wall of the main building 
is a gap, the object of which is to promote an increased 
flow of air over the transformers. 

The normal lighting is supplied through a board 
made by Messrs. George Ellison, Limited, while in 
emergency, energy for this purpose can be obtained from 
a 120-cell Chloride battery which normally feeds the 
circuits in the control room. This battery also acts as 
a stand-by to the 15-kw. motor-generator from which 
the protective gear is supplied and is charged by a 
1-5-ampere, 300-volt Westinghouse trickle charger. 

We are indebted to Mr. E. F. Hetherington, chief 
engineer and manager of the West Midlands Joint 
Electricity Authority, for the information contained 
in this article. Mr. Hetherington was responsible for 
the design of the station and the specifications were 
prepared by his staff. Mr. Ivan Daughtry acted as 
advisory architect for the buildings and civil engineer- 
ing work. 








Votea-Moscow Canat.—According to the Moscow 
Narodry Bank Monthly R 


eview, work on the Volga- 


Moscow canal was started on September 1 in the Khim- 


When 
operating at reduced load, these evaporators can be 


THE OPEN-AIR CORROSION OF 
COPPER.* 


By W. H. J. Vernon, D.Sc., Ph.D., F.LC. 


copper sulphate 


CuS04.3Cu(OH)e. Arising out of this 


or basic sulphate is produced at the metal surface.} 


required for its development. 


appearance. 


structures. 


basic carbonate, basic chloride, or basic acetate, none 
conditions. 


consists essentially of basic copper sulphate, tests have 
been carried out with the view to.producing at the 
outset a coating of this substance; and the main 
object of the present communication is to describe the 
more important results that have been obtained. 
Behaviour of Copper in Atmospheres Remote from 
Town.—In recording the virtual absence of basic 
carbonate from the “rural” samples, the following 
statement§ was made: “The author’s have not 
succeeded in tracing any example of the green patina 
on copper exposed to conditions still further remote 
from both sea and town. It is possible, indeed, that 
the normal concentration of carbon dioxide in the 
atmosphere is not sufficient, of itself, to build up a 
patina consisting essentially of basic carbonate, even 
in the complete absence of chlorides and sulphates.” 
In other words, in districts sufficiently remote from sea 
and town the formation of green patina should be 
inhibited. This state of affairs appears to have been 
realised in an example, recently communicated by 
Mr. J. H. Coste, of copper spires in a remote part of 
Switzerland which are still bright, except for yellow 
to rosy red interference colours, after at least 30 years’ 
exposure. 
For another cognate example the author is indebted 
to the co-operation of Dr. C. A. MacConkey, and of 
Mr. F. E. Lathe, Director of Research Information, 
National Research Council of Canada. A length of 
copper transmission wire was submitted, after 20 years’ 
service at a point approximately half-way between 
Ottawa and Montreal on the north shore of the Ottawa 
river ; the wire was covered with a continuous black 
film, the extreme thinness of which precluded analysis 
by ordinary chemical methods. Through the kind- 
ness of Dr. G. Shearer, the film was examined at the 
National Physical Laboratory by X-ray diffraction 
methods and was shown to consist definitely of cupric 
oxide (CuO); an approximate estimate of its thickness 
gave a value of between 0-0005 and 0-00005 cm., 
*“* probably nearer the 0-0005 limit.” In this case the 
position is complicated owing to the higher temperature 
that would be reached in service by the transmission 
wire as compared with the metal through which no 
current is passing; nevertheless, the example is 
interesting as showing the complete absence of basic 
salts. 
The absence of any trace of green patina on a copper 
lightning conductor situated in the Balearic Isles, 
10 miles from the sea, after 10 years’ exposure, has 
been reported to the author by Mr. A. N. Cathcart. 
The available evidence thus supports the conclusion 
that basic carbonate is a characteristic of urban condi- 
tions of exposure, when it is necessarily accompanied 
by much larger amounts of basic sulphate, and that at 
comparatively long distances from the town, and much 





* Paper read before the Institute of Metals, on Wednes- 
day, September 14, 1932. Abridged. 

+ Vernon and Whitby, J. Inst. Metals, vol. xlii, page 
181 (1929), and vol. xliv, page 389 (1930); and Enat- 
NEERING, vol. cxxviii, page 354 (1929), and vol. cxxx, page 


Parr ITI. Artiricta, Propuction oF GREEN PaATINa. 


PREVIOUS papers in this seriest dealt with the com- 
position of the “natural’”’ green patina on copper. 
Except at the seaboard, where basic copper chloride 
entered (predominantly if remote from the town), 
the essential constituent was found to be basic 
having the limiting composition 
work the 
behaviour of copper in synthetic atmospheres con- 
taining various concentrations of sulphur dioxide and 
of water vapour has recently been investigated, with 
particular regard to the mechanism whereby sulphate 


When once established, the natural patina is highly 
protective ; it has also a definite esthetic value, which, 
however, is offset, from the point of view of the archi- 
tect and the builder, by the long period normally 
In inland districts this 
ranges from 10 to 20 years, during the greater part of 
which time the metal presents an unsightly black 
In the early stages, moreover, there may 
be considerable loss of metal as normal copper sulphate, 
a familiar consequence of which is the disfigurement 
of stonework by the washings from adjacent copper 
Various methods have been proposed for 
producing within a relatively short space of time a 
patina resembling the ultimate natural product ; these 
have depended, however, on the production of either 


of which appears to be stable under ordinary open-air 


Following on the observation that the natural patina 


shorter distances from the sea, the formation of green 
patina ceases. 

An entirely new turn was given to the search for an 
artificial green patina suitable for withstanding pro- 
longed weathering when it was found* that basic 
copper sulphate, so far from being a mere “ impurity ” 
in the town products, is actually the essential con- 
stituent of the green patina on copper structures after 
many years’ exposure in various localities. The 
problem then resolved itself into the more specific one 
of producing a synthetic patina of basic copper sulphate. 
Such a patina, clearly, should require no further 
protective coating; moreover, there should be a 
tendency for any removal of the patina during service 
to be made good by the normal action of the weather. 
Accordingly, various methods of chemical treatment 
were tried out, the criterion being, not merely the 
initial appearance of the coating, but the extent to 
which it would resist subsequent exposure to the open 
air. It became evident at an early stage that much 
depends on the physical condition of the deposit in 
addition to its chemical composition. The reagents 
tried included ammonium sulphate, copper sulphate 
(with various additions), and various sulphites and 
bisulphites. 

The most promising results were obtained from 
treatment with an aqueous solution of ammonium 
sulphate of about 10 per cent. concentration; the 
commercial material was found to be more effective 
than the pure salt, and arsenical copper gave better 
results than copper of high purity. In this method the 
solution is applied at intervals (e.g., twice daily), the 
specimen meanwhile being freely exposed to the air 
but sheltered from excessive rain and from direct sun. 
After about six days, one or two applications are made 
of a mixture consisting of a 10 per cent. solution of 
copper sulphate to which has been added | per cent. 
sodium hydroxide and 5 per cent. ammonium nitrate. 
The precipitate of basic copper sulphate adheres to 
the surface and fills the interstices left by the initial 
treatment with ammonium sulphate. After a short 
period of normal exposure the deposit closely resembles 
the natural patina. 

Field tests on specimens treated in this way were 
carried out at Teddington. Several months’ exposure, 
which included considerable fog, were withstood satis. 
factorily ; breakdown occurred, however, during the 
first period of frost, when the deposit commenced to 
peel away in small flakes from the underlying metal. 
Further deterioration slowly proceeded, but the position 
was definitely worse in the case of specimens that 
had received only the simple treatment with ammonium 
sulphate, without subsequent application of the mixture 
containing precipitated basic sulphate. It is evident 
that coatings produced by the chemical method are not 
suited for withstanding drastic open-air conditions, 
although it is possible that they would hold up satisfac- 
torily under milder conditions of indoor exposure. 

As an alternative to the chemical method it was 
sought to produce a synthetic green patina of basic 
sulphate by making the specimen the anode in a 
suitable electrolyte. A series of experiments was 
accordingly carried out, employing small test specimens 
and a carbon cathode. Out of many electrolytes that 
were tried, under various conditions of current and 
temperature, the best results were obtained from a 
solution containing 10 per cent. magnesium sulphate, 
2 per cent. magnesium hydroxide, and 2 per cent. 
potassium bromate. The presence of an oxidising 
agent is essential to the success of the process, and 
potassium bromate has yielded results much superior to 
those obtained from other oxidising agents. The bath 
is used preferably nearly boiling (temperature approxi- 
mately 95 deg. C.). The optimum current density is 
approximately 4 amperes per square decimetre ; with 
the electrodes 1-5 in. apart (as in the experiments) this 
corresponds to a potential difference of approximately 
5 volts. The treatment is continued for 15 minutes, 
when the specimen is removed and rinsed ; it is then 

ready for exposure, no further treatment being neces- 

sary. A current density of 2 amperes per square deci- 

metre for 30 minutes has also been used satisfactorily. 

The bath is capable of treating a total surface area of 
10 sq. dm. for every litre of electrolyte before becoming 

exhausted. 

As with the chemical method, the electrolytic 

method yields definitely better results on arsenical 

copper than on copper of high purity. In the main 

series of experiments, therefore, arsenical copper, 

containing 0-45 per cent. arsenic, has been used. 

Specimens of . p containing 0-8 per cent. tin and 

2-5 per cent. nickel, respectively, have yielded definitely 





* Vernon and Whitby, 1929, loc. cit. 

+ According to J. Michel (Coloration des Métaux, Paris: 
1931) the natural patina is similarly affected when tem- 
perature changes are sufficiently marked ; thus, * severe 
or very frosty climates are unfavourable to the formation 
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kinsky district in which most of the work is involved. 





§ J. Inst. Metals, vol. xlii, page 185 (1929). 


of patina, which tends to scale off during the winter, 
leaving the metal to be attacked anew at the points thus 
left unprotected.” 











inferior results. The deposit, immediately on leaving 
the bath, has a good green colour and is practically 
insoluble in water, even when finely powdered. 
Analyses have shown that its composition is given by 
the formula CuSO,-Cu(OH),. Approximately, there- 
fore, it corresponds in composition to the “ natural 
patina” on emerging from the prolonged “ black 
stage,” except that it is contaminated neither by other 
compounds (¢.g., carbonate and sulphide in town 
samples), nor by extraneous (wind-borne) matter, which 
is always present in the natural patina. 

A series of prepared specimens (10 cm. by 5 em.) 
has been exposed with the object of ascertaining any 
changes in composition of the deposit in the course of 


time. Results obtained so far as are follows: 
At start oes CuSO, -Cu(OH),. 
After 14 weeks CuSO, : 1 -34Cu(OH),. 
After 28 weeks CuS8O,°1-51Cu(OH),. 


It is evident that a gradual increase in basicity is 
already in progress, and there seems little doubt that 
the composition of the deposit will ultimately coincide 


with that of the natural patina after long exposure | 
(CuSO, -3Cu(OH)o), the net result being the elimination | 


of the prolonged interim period during which the 
deposit presents its unsightly black appearance. 

Other treated specimens (10 cm. by 5 cm.) have been 
exposed for the purpose of long-period tests, some at 
Teddington in a field adjoining the Laboratory, and 
others, through the courtesy of the authorities con- 
cerned, on the roof of His Majesty's Office of Works 
building at Storey's-gate, Westminster. At Teddington 
a maximum of exposure of eight months has now been 
reached without any visible deterioration of patina. 
This period has included the winter months, and has 
included also the spell of frosty weather which was 
responsible for the breakdown of the deposits on 
chemically-treated specimens. A specimen that was 
sprayed twice daily for 34 months with sea-water 
spray, in order to simulate marine conditions, took on a 
darker shade of green. 

Partly in view of the trouble that arises in practice 
through washings from bronze statuary disfiguring the 
supporting stonework, specimens of statuary bronze 
were included in the tests. Two alloys were employed, 
viz., a simple copper-tin alloy (10 per cent. tin) and one 
containing zine 15 per cent., tin 3 per cent., lead 1-5 
per cent. The concentration of zinc in the latter was 
the highest for which precedent could be obtained in a 
statuary bronze. Fortunately (considering the greater 
extent to which this type of alloy is used in practice), 
the complex bronze yielded the better patina. Field 
tests are now in progress, including a test in which rain- 
water falling over the specimens is being collected for 
analysis, 


THE SUPPRESSION OF NOISE.* 
By G. W. C. Kaye, O.B.E., M.A., D.Se. 
(Concluded from page 316.) 


Aircraft Noises.—There are few things noisier than 
an aircraft engine at close quarters. The noise, in fact, 
constituted for some years the most serious deterrent 
to aircraft travel, and has led to aerodromes and 
flying clubs being looked upon with disfavour by 
adjacent residential neighbourhoods. 
of the Aeronautical Research Committee, work on the 
sources of aeroplane noise has been carried out by the 
Royal Aircraft Establishment, and the National 
Physical Laboratory. As may be imagined, measure- 
ments at such intensities are far from easy, but it was 
established that the noise of the propeller is the domi- 
nant factor (110 decibels), though engine exhaust and 


general engine clatter run it close with about 100 db. | 


each. The excessive propelles noise was found to be 
due to the terrific tip speeds, which, in the case of 
certain types of propellers, approach the velocity of 
sound, Reducing the tip speed was found to produce 
about 10 decibels relief for every 100 ft. per second reduc- 
tion, and so developments have followed in the direction 
of geared engines and larger propellers with thinner blade 
sections. Some 30 decibels relief in all is thus possible, 
but to derive the full benefit of this, a like improve- 
ment will have to come with both exhaust and engine 
noises, work on which is at preseni in progress. 
Fortunately, from the point of view of the air 
passenger, at any rate, improvements were also possible 
in other directions. As regards the cabin walls, the 
designer was persuaded to discard the thin plywood 
or doped canvas which formerly obtained and to 
adopt a filled double walled structure of Duralumin 
and plywood (with a weight up to | lb. per square 
foot), for which measurements in the Laboratory had 
indicated a noise abating value of about 30 decibels. 
Further benefit accrues from mounting the engines on 
the wings instead of the fuselage, utilising the wings 


* Paper read before Section G of the British Association 
at York, Thursday, September 1, 1932. Abridged. 


t See Davis, Journ. Roy. Aer. Soc., vol. xxxv, page 675, 
1931. 
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| 
jas sound screens for the cabin, keeping the seating 


accommodation away from the plane of the pro- 
pellers, properly disposing the exhausts, and using 
thicker windows. By such means the degree of 
silencing achieved in the latest type of British air liner 
is outstanding, and conversation is readily possible. 
One hears from many directions high praise of the 
quietness of the new Heracles type of air liner; and 
it is noteworthy that the improvements coincide with 
@ pronounced increase in the passenger traffic of 
Imperial Airways. 

Miscellaneous Noises.—Among miscellaneous loud 
noises which stand out in one’s memory are those of 
steamship sirens, printing presses, weaving looms, and 
pneumatic road drills. Most men who were in the 
Army would support the suppression of bugle calls 
|at close quarters. As regards printing presses and 
looms, one would imagine that there was scope for 
an acoustic review, though as far as the general public 
is concerned, the two share one redeeming feature in 
that they can normally be avoided. The general public 
cannot, however, evade the periodic attentions of the 
road drill, and it does not appear that there is any early 
prospect of a complete solution of the problem of 
|silencing. The bedlam of riveting on a large scale 
}ean scarcely be credited by those who did not experi- 
ence it in more prosperous shipbuilding days on Clyde 
or Tyne side. That it gradually engenders deafness 
occasions no surprise. One of the arguments in 
favour of welding is the boon of quietness which 
it would confer on many such operations. 

Certain railway stations handle much milk traffic, 
and at times the noise of the banging of churns defies 
description. America is experimenting with “‘ rubber 
heeled" churns to lessen this nuisance. The noise 
level in rooms where many busy typists work is often 
unduly high, but the introduction of the silent type- 
writer has brought a solution. 

(2) Arresting Air-Transmitted Noises.—Isolation, 
screening and absorption devices have to be resorted 
to when it is impossible to still a source of noise or 
vibration to the desired extent. The resulting dis- 
turbances may be transmitted in part through the air 
and in part through the supporting structure. The 
former are often accompanied by sound which is 
reflected or radiated by surrounding enclosures. As 
regards transmitted noises in the open air, the screening 
value of buildings in casting sound shadows is evi- 
denced in countless back gardens and inner court- 
yards, and accounts for the sylvan quietness of the 
gardens of the Inns of Court within a few yards of 
traffic hubbub. 

A person indoors may receive air-borne noise by three 
means : 

(a) Noise generated within the room. 

(6) Noise entering the room by open or badly- 
fitting windows, doors, ventilators, &c. 

(c) Noise generated by vibration of the walls, &c., 
whether excited by incident air-borne noise or by 
structure-transmitted vibration. 

Such noises may be abated : 

(a) By introducing sound absorbents into the room. 

(6) By effectively closing windows, &c. 

(c) By so designing wall structures and foundations 

|} as to reduce vibration amplitude to a minimum. 
The first method is the only one available in those 
|cases where noise is generated within the room itself. 
|The measure of possible relief is limited, for obviously 
| the noise intensity at any point can never be reduced 
| below that which would obtain were there no walls 
| present. The method is also of value in reducing the 
| level of reverberent noise which has gained entrance 
from without. 

As regards the question of open windows and doors 

|the British love of fresh air is apt to be jeopardised 
| by the barrage of noise in City streets; and rooms 
| which give on areas and courtyards are preferred by 
|many for that reason. A progressive relief from the 
| traffic noise would be anticipated in the higher stories, 
}and the point is of interest in view of the proposals 
|to increase the building height in London. The 
| improvement is, however, largely nullified if there are 
| high buildings on each side of a street. Knowledgeable 
| travellers book rooms on the twentieth floor upwards 
|in certain hotels in New York. 
in such cases to the stories which are set back above 
|a cornice or the like. An effective and inexpensive 
sound bafiled air inlet of inoffensive appearance, which 
| would permit windows to be opened would be of great 
service. 

In many buildings in this country, where artificial 
ventilation is the exception rather than the rule, 
windows, even when closed, are the chief offenders in 
}admitting noise. Reference may here be made to the 
present tendency in the United States to build certain 
types of buildings without windows, and to equip the 
| rooms with artificial ventilation and ultra-violet light to 
|compensate for the absence of fresh air and sunlight. 
| We could, I think, find a more acceptable solution by 
} employing much thicker glass in our windows. Well- 
' fitting double windows of rigid construction in in- 











dependent well-separated frames with small heavy 
panes are very effective in silencing street noises, 
provided, of course, the windows are not opened. 
Small panes are preferred to large which may often 
be set in vibration by heavy vehicles. Sound leakage 
through the gaps of a badly fitting window may 
amount to more than that through the window itself. 
Doors should be stout and well fitting. Open ventilators 
may admit much noise. Duct-ventilating schemes 
may give rise to considerable acoustic annoyance, 
especially if the ducts are not lagged or if they com- 
municate with a noisy exterior. 

As regards the entry of air-borne sounds into a room 
through the medium of the walls, considerable attention 
has been given to the subject. It has been shown by 
many experiments at the National Physical Laboratory 
and elsewhere that, in the case of single partitions of 
simple structure, the sound reduction depends scarcely 
at all on the design, but almost solely on the weight 
per square foot over a wide range of densities. Fig. 2 
(a) and (6) illustrates the results obtained by Davis and 
Littler* at the National Physical Laboratory. Meansound 
reduction (in decibels), is plotted (a) against the weight 
per square foot, and (6) against the log. of the weight 
per square foot when, as will be seen, a straight line 
is obtained. Resonance effects are sometimes dis- 
cordant, but, in general, a family of such curves may be 
obtained for various frequencies, those for the higher 
frequencies being the steeper, such notes being the 
easier to arrest. 

The following table summarises the average results on 
single non-porous partitions for medium frequencies :— 


Average Reduction 
of Sound in dbs. 


Lb. 
0-1 10 
0-5 20 
- ~~ 
5-0 35 
10-0 40 
50-0* | 50 
100-0 | 55 


* Approximately 4}-in. brick wall. 
Except at the upper and lower limits, the above results are 
approximately represented by 
(db.)5 = 107. 
We note the falling-off in effectiveness at the greater thicknessc- 


Now the present trend of building materials and 
structures is ever towards lightness and thinness, the 
evil results of which, combined with indifferent work- 
manship, are only too evident to the occupants of 
thousands of flats and houses who, willy-nilly, attain 
full acoustic cognisance of their neighbours’ modes 
of life. If weights of walls must be cut down, experi- 
ment shows that for acoustic comfort the solution lies 
in the multiple wall consisting of two or more separate 
walls free from cross ties and otherwise designed 
to be as completely independent as possible and with a 
degree of separation suitable to the conditions. In 
the case of light double partitions, structure becomes 
all important. There may be advantages in arranging 
for the two elements of such a partition to be of unequal 
weights. In the case of light double partitions with 
a common framework, the use of a light filling materia! 
of some kind generally leads to a more favourable result. 
though for heavy masonry walls the plan is nugatory. 
The mechanism of the transmission of sound by 
partitions of different designs is the subject of study 
at the National Physical Laboratory at the present 
time. The Bureau of Standards has also given ihe 
matter considerable attention and evolved a number 
of designs of efficient composite light partitions, 
some of which rely on a structure the centre of which is 
occupied by an air gap (for example, between studding) 
or hollow blocks, flanked on each side by insulating 
fibre boards to which the plaster is applied. Even 
single masonry walls may have their sound-proofing 
qualities improved by employing fibre board (fixed 
by furring strips) as an insulating base for the plaster. 
In some cases the insulation values of such light parti- 
tions correspond to that of single solid partitions of 





Relief only comes | 





several times the weight. 

(3) Arresting Structure-Transmitted Noises.—With 
| reference to structure-borne disturbances, these travel 
| through the support or foundation of the disturbing 
| source to the structure of the containing building, in 
which they may be conveyed for great distances and 
unexpectedly manifest themselves on encountering 
suitably resonant walls, rooms, &c., much like the 
tremor experienced on certain ocean liners. Struc- 
ture-transmitted noises are usually of relatively low 
frequency, say, under 200 cycles a second. In this 
connection, experience shows that the fundamentals 
of vibrations likely to be transmitted by the ground 
from a distance are mainly limited to the frequency 


* Davis and Littler, Phil. Mag., e 1050, 1929. 





+ Chrisler and Snyder, Bureau of Standards Journ. of 
Research, vol. ii, page 541, March, 1929. 
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region below 35 cycles a second. Such low-frequency 
vibrations, which are freely transmitted to considerable 
distances when the ground is water-logged, are 
extremely difficult to suppress. On the other hand, 
air-transmitted noises may, of course, contain quite 
high frequencies. 

As regards the arresting of structure-borne noises, 
structural discontinuity as complete as possible is the 
specific remedy. In those cases where supporting 
structures are concerned we have to turn to some form 
of isolating elastic support, for example, cork, rubber, 


felt or insulated metal springs, various proprietary | 


forms of which are adapted to provide under different 
condition s a sort of cushioning effect against undesired 


vibrations, whether within or without the audible range. | If reinforced concrete is employed as the main structural ' heavy steel plates. 


Fig.2. TRANSMISSION OF SOUND THROUGH SINGLE PARTITIONS 
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Fig. 5. NATURAL CORK 
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The underlying principle is merely that of the forced | 
vibration of a body produced by untuned periodic | 
stimulations, whence it follows that for beneficial | 
results the natural period of the elastically supported 
system should be arranged to be considerably greater 
than that of any of the impressed disturbances which 
it is desired to eradicate. If the converse is the case, 
or even if the two periods are equal, more harm than 
good will result. Similar remarks apply to all the 
various degrees of freedom of the supported system. 
Damping is undesirable in the elastic support itself, 
though beneficial if it can be introduced into the 
foundations below the resilient support.* Care must 
be taken, of course, not to short-circuit the elastic 
support by means of holding-down bolts or the like. 

As an illustration, we may take the case of rotating 
machinery. This is often mounted on a massive slab 





* See Hull and Stewart, Electrical Engineering, 50, 
page 347, May, 1931. Kimball, Journ. Acous. Soc. 





Amer., 2, page 297, October, 1930. 








of concrete, and the thickness and cross-section of the 
particular elastic material chosen are adapted to the 


some three to six times the fundamental period of the 
machine. In such circumstances, the higher frequencies 
of the machine can normally be left to look after them- 
selves, though it should be realised that complete elimi- 
nation of a disturbance is not possible with any available 
form of isolator. It is generally accepted that struc- 
tural noises within modern buildings are often more 
troublesome than in old. This is, no doubt, largely 
due to the absence of discontinuity, and benefit would 
accrue if insulation were applied at junctions of steel- 
| work, between floors and walls and other salient points. 









Fig. 4. 


a) 
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| material, the difficulties of obtaining good sound insula- 
| tion are considerable, and there are those who contend 
| that reinforced concrete should be taboo in buildings 
| of the residential type. The present system in blocks 
| of flats, offices, &c., of constructing completely con- 
| tinuous ferro-concrete floors on which are superposed 
| partition walls to suit tenants’ requirements, is clearly 
| favourable to noise transmission. In such cases, floor 
| noises may be largely muffled by using rubber or cork 
| carpets or tiles. In bad cases, a “‘ floating ’’ floor insu- 
lated from the floor proper and from the walls, together 
with an independent ceiling system, may effect a great 
improvement. See, for example, Fig. 3, (a) and (6). 
The New Acoustics Building at the National Physical 


Laboratory —To meet the expanding requirements 
| of research work on the transmission, absorption and 


silencing of noise and sound in general, and the growing 
industrial demand for such tests, a new acoustics 
building has been planned at the National Physical 
Laboratory to form part ultimately of the Physics 
Building. The first portion at present under construc- 


tion is shown by double cross hatching in the sketch 


plan in Fig. 4. It consists of two transmission rooms 
and one reverberation room, each with its own 
measurement room. Rooms for the preparation and 
storage of test specimens are also provided, together 
with a switch control room. 

The site of the building, which abuts on Bushy 
Park on two sides, enjoys immunity from traffic 
noises and vibration. As the land is apt to be water- 


| logged, the foundations of the building were placed 





total load so that the natural period of the system is | 


| being 14 in. 











within a waterproof concrete tank. For acoustic 
isolation, each of the three experimental chambers 
consists of a complete room within a room, the two 
enclosures being nowhere directly connected and, in 
general, some 18 in. apart, except in the case of the 
two inner transmission rooms which are only half an 
inch apart near the test aperture. The inner chamber 


jin each case consists of a reinforced-concrete floor 


and ceiling and brick walls, the thickness everywhere 
Each room rests on four concrete piers 
(five in the case of the reverberation room) with an 
interposed composite slab of natural cork on each 
pier about 4 ft. by 3 ft. in area and 2} in. thick, bound 
round with a narrow steel frame and mounted between 
Cork was selected as the result 


NEW ACOUSTICS BUILDING.N.P.L. 

















of comparative tests and its general suitability for 
the conditions. The weights of the inner rooms range 
between about 130 and 210 tons, so that the loading 
of the cork is of the order of 3 or 4 tons per square foot. 
Measurements by Dr. F. Aughtie and Mr. A. F. C. 
Brown, of the Engineering Department of the 
Laboratory, had previously indicated that under these 
conditions extraneous vibrations of frequencies above 
about 30 cycles per second would be largely cut off. 
Fig. 5 shows the influence of different loadings on the 
transmissibility factor, i.e., the ratio of the transmitted 
amplitude to the applied amplitude for different 
frequencies. Provision has been made to facilitate 
the hydraulic lifting of the inner rooms should it ever 
prove necessary to replace the cork insulation on account 
of secular deterioration or for any other reason. 
Loading tests for prolonged periods indicated that 
the probable final measure of compression of the 
cork will amount to about half an inch. 

The outer walls of the experimental rooms are 
everywhere 9 in. thick. There are two independent 
solid steel doors in the reverberation room, each 
closely fitting, one 3§ in. thick, the other 2} in. thick, 
the superficial weights corresponding to those of the 
respective adjacent walls. Two similar steel doors, 
which are provided for each of the roof lights, can be 
readily opened to admit sunlight and facilitate 
ventilation. Each of the two transmission rooms is 
fitted with three solid wooden doors each 3 in. thick 
and on an independent frame, one set being of teak, 
the other of pitch pine, all plywood faced. It is hoped 
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that in all three experimental rooms, virtually complete 
suppression of entrant sound will be attained. 

A shallow recess fitted with steel shutters is provided | 
in one of the walls of the reverberation room, for test 
specimens 10 ft. square. Opening or closing the 
steel shutters over the test absorbent will enable the 
corresponding reverberation times to be rapidly 
obtained, and so obviate the effects of sporadic humidity 
changes on the absorption figures. Panel heating at 
the back of the recess will facilitate the drying of 
test absorbents which have to be applied in a moist 
condition. The test aperture in the dividing walls| 
of the transmission rooms will take walls and panels | 
measuring 9 ft. by 7 ft., a travelling pulley-block and 
being provided for transporting heavy 
specimens. Foundation slots are provided in the 
floor for tests on machine silencing. Provision is 
made for constructing a ceiling aperture in one of 
the transmission chambers, above which it is hoped 
to erect, in the future, an additional experimental 
room for the study of floors and ceilings as regards 
both air-borne and structure-borne noises. 

All three experimental rooms are asymmetric, both 
in plan and elevation, so that no two walls are parallel, 
neither are the ceilings horizontal, the object being 
to reduce the effects of stationary-waves and room 
resonance to a minimum. All the walls will be hard- 
plastered and cellulose painted, wooden battens 
being provided in the transmission rooms for affixing 
absorbent if required. Ventilation will be by pressure | 
feed, and constant-temperature heating in the ex- 
perimental rooms is aimed at by passing warmed air | 
between the double walls. When desired, the entire | 
building or any selected section of it can be rendered | 
electrically isolated by cutting off all external power | 
supplies, lighting and experimental requirements being | 
supplied by a 110-volt battery and minor sets of | 
accumulators. It may be mentioned that the volume | 
of the reverberation chamber is about 10,000 cub. ft. | 
and the internal surface area is about 3,000 sq. ft., 
so that, taking an absorption figure of 0-017 for hand 
painted plaster in the case of sound of 512 cycles per 
second, the reverberation period on the simple Sabine 
formula is about 10 seconds. Fig. 6 shows an external 
view of the new Acoustics Building during erection. 
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ATTACHMENTS FOR CENTRELESS 
GRINDING MACHINE. 


Tue grinding of bushes so that they shall be accu- 
rately concentric, is greatly facilitated by the attach- 
ment illustrated in the accompanying Figs. 1 to 5. 
This is made by Messrs. B.S.A. Tools, Limited, 
Birmingham, for use with the firm’s centreless grinding 
machines, an example of which was described and illus- 
trated in ENGINEERING, Vol. cxxvi, page 316 (1928). The 
principle employed in the attachment is the same in 
both groups of figures, the bush to be ground being loosely 
mounted on a mandrel with a diametral clearance of 
approximately 0-010 in. As the bush rotates on the 
mandrel, the position of which is fixed relatively to the 
grinding and control wheels, it will be realised that any 
high spots on it are automatically ground off, and the 
outer periphery made absolutely concentric with the 
inner one, by the constraint exercised by the mandrel. 
The attachment is shown in its simplest form in Figs. 
1 and 2, this method being employed for bushes from 
j-in. to 54 in. in external diameter. 
carried on a bracket bolted to the machine. It 
loaded by hand, while the finished work is discharged 
by an ejecting finger. With smaller work than j-inch 
in external diameter, an overhang mandrel is not 
sufficiently stiff. Both cnds are, in consequence, sup- 
ported, as shown in Figs. 3 to 5. As the end of the 
mandrel to the left of the ejector must be free in order 
to discharge the finished work, this end is supported 
in a socket formed at the end of a sliding rod. The 
rod is withdrawn before the ejecting action takes place, 


18 


and the work is then delivered into the tray underneath | 


it. We understand that the use of this attachment 
has yielded a marked saving of time in producing 
accurately concentric bushes 

The firm also manufactures an attachment 
grinding black bar. This material can be 
economically in place of bright drawn steel for those 
articles which are required to have a bright finish, 
but it is a difficult matter to do this by machining on 
account of the deleterious effect of the scale on the 
cutting tool. The attachment, however, enables 
polished bar to be produced from the black bar by 
grinding. The bar is usually first put through a 
reeling machine to straighten it and is then fed into 
the centreless grinding machine. The resulting economy 
is stated to be of the following order. Case-hardening 
bright drawn steel costs 17s. 14d. per cwt., while 
case-hardening black bar steel costs 5s. per cwt. less, 
viz., 12s. 1d. per ewt, The cost for grinding 1-in. 
black bar, removing 0-025-in. in the process, is, at the 
most, per cwt., a figure which includes labour, 
machine power, and overhead charges. Allowing for 


for 
used 
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The mandrel is | 
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| this, it would appear, therefore, that there is still a | Trafford-park, Manchester, contains a description of 


| considerable saving on the cost of bright drawn steel | 
The bar grinding | 
The first of these | 


by grinding the black bar steel. 
| attachment is made in three types. 
| is for bar up to 30 in. in length, and consists of a short 


| bar fitted with Vee steadies in which the work is sup- 


ported. The second type is for dealing with bar, up to 
|5 ft. in length, and differs only from the first in the 
disposition of the steadies which are more widely- 
spaced to suit the longer bar. The third type accom- 
modates bars over 5 ft. long and is provided with 
special long supports with roller steadies. In cases 


where the control wheel will not turn the bar, due to | 
the weight of the latter, arrangements can be made for | 
ithe fitting of a small electric motor for rotating the | 
bar. In all three types the maximum diameter of bar | 
that can be dealt with is 1} in. 


| 
oneein | 


| 

CATALOGUES. | 
Screwing Diehead.—The tenth edition of the operator's 
handbook to the Coventry diehead has reached us from | 
Messrs. Alfred Herbert, Limited, Coventry. There is | 
evidence of careful preparation and an appreciation of the 
need for precise work in sharpening and maintenance of 
adjustments. | 


Switchgear—A catalogue of metal-clad oil-break 
switchgear for general industrial and substation service 
|} is to hand from Messrs. M. and C. Switchgear, Limited, | 
Kirkintilloch, Glasgow. The gear is also made of the 
| flame-proof type for use in fiery mines, petrol depots, 
} and other places where inflammable dust or gas may be 
present. 

Heavy Lorries.—Messrs. John Fowler and Company 
(Leeds), Limited, Leeds, have issued circulars with illus- 
trations and short description of two oil-engined lorries. 
One carries 6 tons on four wheels and the other 11 tons 
on six wheels, and both have a large number of gear 
changes, some as low as 50 to 1 and 60 to 1, to provide 
for climbing very steep hills. 


Electric Controle—We have received from Messrs. 
The General Electric Company, Limited, Magnet House, 
Kingsway, London, W.©.2, some particulars of an appa- 
ratus they have made for controlling and timing the 
| movements of tubes during manufacture while in the 
hot state. An installation is working satisfactorily at 
Messrs. Stewarts and Lloyds tube mills. 








Recorders.—-A catalogue of Siemens electrical recorders 
received from Messrs. Elliott Brothers (London), Limited, 
London, 8.E.13, shows a good variety of 
instruments for single revolution or continuous roll | 
charts recording temperature, pressure, flow, smoke 
density, &c. From the same firm we have received a 
list of portable ammeters in five patterns. 


Stainless Steels.—Messrs. English Steel Corporation, 
Limited, Sheffield, have issued a useful pamphlet describ- 
ing their Immaculate 3, 4, SS. and Camloy stainless steels. | 
The purposes for which each steel is suitable and its 
special qualities, the conditions in which its resistance to | 
acids or corrosion will be effective and the best methods 
of working, cutting, joining, &c., are dealt with in practical | 
terms. 


Lewisham, 


Electrical A pparatus._—A catalogue to hand from Messrs. | 
Metropolitan-Vickers [Electrical Company, Limited, | 


high-voltage bushing insulators of the condenser and 
oil-filled type. Another catalogue describes a continuous 
position indicator for indicating the position of distant 
mechanisms such as water-floats, ships’ rudders, trans- 
former tap-changing switches, &c. 


Accumulators.—Messrs. The D.P. Battery Company, 
Limited, Bakewell, Derbyshire, have sent us a catalogue 
describing their “ Keepalite ” plant, which is a system of 
lighting from batteries in an emergency such as failure 
of the supply. We have also received particulars of a 
brougham driven by current supplied from the firm’s 
batteries. The brougham was built by a French firm in 
1907, and has been in use by the present owner for 20 years. 


Electric Welding.—A catalogue received from Messrs. 
The Quasi-Are Company, Limited, 15, Grosvenor- 
gardens, London, 8.W.1, describes a motor-generator 
welding set for supplying a number of operators simul- 
taneously. We have also received special circulars 
dealing with different branches of welding work, such as 
locomotive underframes, boiler repairs, dredger construc- 
tion and repairs, steel lengths for reinforcing concrete 


work. The illustrations and text refer to work actually 
carried out. 

Woodworking Machinery.—The new issue of the 
catalogue of woodworking machinery received from 


Messrs. Thomas Robinson and Son, Limited, Rochdale. 
is of considerable interest. It shows a great variety of 
machines for cutting with blade, band and circular saws 
and also of planing machines for producing matched, 
moulded and plain lengths. Both saws and planers are 
fitted with the heavy frames and feeding gear for high 
speed work. Sandpapering, tenoning, and mortising, 
dovetailing, rounding machines and lathes are shown, 
and we notice a considerable increase in the machines 


|for sharpening and dressing the numerous forms of 


cutters. The illustrations are good and particulars of 
capacity &c., are given with codes, &c., for the export 
trade. 








Txe InstrrutTe or Transport.—The following awards 
have been made by the Institute of Transport in connec 
tion with the 1931-1932 session: The Institute Triennial 
Gold Medal to Sir Lynden Macassey, K.B.E., K.C.; the 
Railway (Operating) Gold Medal to Mr. H. H. Maudilin ; 
the Railway (Engineering) Gold Medal to Sir Harold 
Hartley, C.B.E., F.R.S. ; the Road Transport (Passenger) 
Gold Medal to Mr. H. W. Wyatt ; the Water Transport 
(Canal) Gold Medal to Mr. A. J. Pearson; the Institute 


| Graduate Silver Medal to Mr. J. M. Powell. 


Tae Instrrution or Execrrican ENnGInerers.—A 
number of scholarships has been awarded by the Institu- 
tion of Electrical Engimeers for 1932. The Ferranti 
Scholarship, tenable for two years, the annual value of 
which is 250/., has been awarded to Mr. C. D. J. Statham : 
the Duddell Scholarship, which has an annual value of 
1501. and is tenable for three years, has been gained by 
Mr. P. J. Rattue; and the Silvanus Thompson Scholar- 
ship, tenable for two years and the annual value of which 
is 100/., plus tuition fees, has been awarded to Mr. W. E. 
Arnold. Among the other awards may be cited the 
Swan Memorial Scholarship, gained by Mr. G. N 
Davison; the David Hughes Scholarship, gained by 
Mr. R. G. Armstrong; the Salomons Scholarship, gained 
by Mr. J. S. Wright ; and the Thorrowgood Scholarship, 
gained by Mr. B. O. Banks. 
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THE TRANSMISSION AND DISTRI- 
BUTION SYSTEMS OF THE NORTH 
METROPOLITAN ELECTRIC POWER 
SUPPLY COMPANY. 


Tue transmission and distribution systems of 
the North Metropolitan Electric Power Supply 
Company cover an area of 660 square miles in 
Middlesex, Hertfordshire and Essex, as shown 
on the map reproduced in Fig. 1. This area 
includes the boroughs of Hertford, Hornsey, St. 
Albans and Stoke Newington, as well as the urban 


area, covering 1,200 square miles, lies to the north. 
The Company generates electrical energy in two 
stations at Brimsdown, near Enfield, and one at 
Willesden. At Brimsdown, the A station was 
opened in 1903, while the B station began operating 
in 1928. The former station contains one 3,000 kw. 
and four 5,000-kw. turbo-alternators, which are 
supplied with steam from 18 boilers, with an aggre- 
gate evaporative capacity of 320,000 lb. of steam per 
hour at a pressure of 160 lb. per square inch and a 
| temperature of 520 deg. F. Two of these boilers are 
| fired with pulverised fuel, which has enabled their 
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stow obtain their supply from other sources, and 





and Wood Green, distribution in these areas being 
effected by local undertakers. 


may be excluded from the present survey, while a | 
supply in bulk only is given to Harrow-on-the-Hill, | 


Hendorf, Hitchin, Welwyn Garden City, Willesden employed. 


districts of Baldock, Barnet, Bishops Stortford, | original output of 6,000 Ib. to be raised to 15,000 Ib. 
Cheshunt, Chingford, East Barnet Valley, Edmon-| per hour. The ultimate capacity of the B station* 
ton, Enfield, Finchley, Friern Barnet, Harpenden, | 
Harrow-on-the-Hill, Hendon, Hitchin, Hoddesdon, | 
Kingsbury, Royston, Sawbridgeworth, Southgate, | combined output of 100,000 kw. are installed, two of 
Stevenage, Waltham Holy Cross, Walthamstow,|which generate current at the unusually high 
Ware, Wealdstone, Welwyn Garden City, Wembley, | terminal pressure of 33 kv. 
Wood Green, and the contiguous rural districts. | 
Of these, Baldock, Finchley, Hornsey and Waltham- | Capacity of 1,200,000 lb. per hour at a pressure of 


will be six units, with an aggregate capacity 
of 150,000 kw., but at present four sets with a 


These sets are supplied 
with steam from nine boilers, with an aggregate 


325 lb. per square inch and a temperature of 750 deg. 
All, the boilers are fired with pulverised fuel, both 
the bin-and-feeder and the unit systems being 
The 33-kv. switchgear used in con- 
nection with this plant and the outgoing feeders 


In addition, the | operating at this pressure is of the outdoor type, 


Company manages the Bedfordshire, Cambridge | * §.. Enomrexrine, vol. exxvi, page 819 (1928), and 





and HuntingJonshire Electricity Company, whose ! vol. cxxx, pages 189 and 259 (1930). 








and is operated from a control room in the B station. 
The 11-kv. generators and the two inter-connectors 
from the A station, which work at this pressure, are 
also controlled from this room, while the 11-kv. 
feeders are controlled from a switchboard in the 
older station. 

As will be seen from the map, Brimsdown is 
connected to the Barking station of the County of 
London Electric Supply Company by two 20,000 
kv.-a. interconnectors, which were designed for 
operation at 33 kv., but are at present being worked 
at 22 kv., and with the Northwold-road substation 
of the Hackney Borough Council through a 3,000 
kv.-a. interconnector which operates at 11 kv. 
As will also be seen, a connection is made: to the 
substation of the Central Electricity Board on an 
adjacent site. This of the high-extensible type 
and 132-kv. lines are run from it to Barking and to 
Watford, connections being made in the latter 
town. with the lines running from Peterborough via 
Bedford and Luton, and to Willesden. The 132-kv. 
line from Peterborough to Bedford passes Little 
Barford, where a selected station will eventually 
be erected. In the meantime, the Bedfordshire, 
Cambridgeshire and Huntingdonshire Company’s 
system is obtaining its supply through this line from 
Bedford, while an isolated portion of this company’s 
area is supplied from Peterborough. 

The Willesden station contains plant with an 
aggregate capacity of 32,500 kw., which is supplied 
with steam from boilers with an output of 400,000 Ib. 
per hour at a pressure of 200 lb. per square inch 
and a temperature of 650 deg. F. In addition to the 
grid line already mentioned, it is connected to the 
Willesden station of the London Power Company by 
a 30,000 kv.-a. interconnector, which is worked at 
33 kv. A connection is made with the station of 
the Watford Corporation through a 6,000 kv.-a. 
cable operating at 11 kv., and with the station of the 
Luton Corporation, via St. Albans and Harpenden, 
by a 2,500 kv.-a. cable operating at 22 kv. The 
Luton-Harpenden spur is, however, little used, as 
the latter town can obtain a duplicate supply 
through the North Metropolitan Company’s sub- 
station at Welwyn Garden City. The North 
Metropolitan Company originally operated small 
generating stations at St. Albans, Hertford, 
and Stevenage, but these have now been closed. 
It may also be mentioned that the frequency 
of the whole system has been controlled for 
the past ten years by a Warren clock, and 
that synchronous clocks are installed in the 
principal substations. This important feature of 
the operation of the system is now effected by the 
London Power Company from their control station 
at Horseferry Road.* 

Turning to the transmission system, it will be 
seen, by reference to the map in Fig, 1, that a 
33-kv. line runs from Brimsdown in the south-east, 
to Koyston in the north-east of the area, and 
that another, operating at the same pressure, 
extends from Willesden in the south-west, to 
Hitchin in the north-west. These lines are cross- 
connected by others which run from Hertford to 
Welwyn Garden City, and from Cuffley to Potter's 
Bar, as well as by a third running from Brimsdown 
to Potter’s Bar via Barnet. The 33-kv. system 
comprises 134 miles of line, 57 miles of which are 
overhead while 77 miles are laid underground. 
The large proportion of the latter is due to the 
fact that the southern part of the area is densely 
inhabited, and that in every case connection with 
the substations is made by longer or shorter lengths 
ot cable. This arrangement is advantageous as it 
enables the substations to be sited in accordance 
with the character of the ground, irrespective of the 
run of the line. Though a pressure of 33 kv. is 
thus being extensively used as the primary trans- 
mission voltage, and it is proposed to make it 
standard for this purpose in future, it was not 
actually employed by the company until 1926. As 
will be seen, in fact, 22 kv. is being used in the 
western area, where a line operating at this pressure 
runs from Willesden to Harpenden via St. Albans, 
and then on to Luton. Oonnections are also made at 
the same pressure from St. Albans and Harpenden to 
Welwyn Garden City, so that 52 miles of line, in all, 
are operating at this pressure, 37 miles of which are 








* See ENGINEERING, vol. cxxviii, page 804 (1929). 
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underground, and 15 miles overhead. A justification | more usual earthed neutral system and to counteract various conditions with regard to air velocity, 
of this practice, if such were needed, is to be found | the bird trouble by employing the brackets we have | humidity, air temperature and geometrical form. 
in the fact that one of the disadvantages of using a | just described. | Dr. Griffiths described an investigation in which 
pressure as high as 33 kv. in such an area as thatsup-| The second type of pole which is now being adopted the correlation was determined between the readings 
plied by the North Metropolitan Company is the cost | experimentally is known as the Fista, and has been | of a wet and dry bulb hygrometer, the air velocity, 
of transforming it down to a lower figure. It is | designed by Messrs. Imperial Chemical Industries and the rate of evaporation of water from a wet 
Its construction will be clear from Figs. 5,| surface. Cylinders of various diameters had been 
for this purpose should be erected at intervals of |6 and 8, Plate XVII. As will be seen, it is built | studied, and it had been found that the ratio, rate of 
less than 5 miles or 6 miles, and as in the western area, | up of 5 in. by 2} in. channels, to which tapered | evaporation : wet-bulb depression, was a function 
conditions demand that shorter distances should be | plates are continuously welded so as to form a/| of the wind velocity, and the form of the curve had 
used, it has been found more profitable to adopt the | box, as shown in Fig. 8. The pole is erected in| been determined for a certain range of diameters. 
lower pressure. For the same reason, a pressure|a concrete block, an earthing lug being provided | From this work, they had passed on to the study of 
as low as 11 kv. is employed between Hitchin and | near its base. These poles are fitted with the same | the contribution of individual elements constituting 
Royston. type of brackets as those used on the beam poles, a cylindrical surface and also a plane surface. These 
The greater portion of the 33 kv. lines are carried and will be employed on a 33-kv. line that is to be experiments were being carried out by Mr. R. W. 
on lattice poles of standard design. The appearance | erected between Brimsdown and Cuffley. Both Powell. 
of these will be clear from Figs. 9 and 10, Plate XVII, | these types of pole are much more difficult to climb The next investigation to which Dr. Griffiths 
which illustrate a terminal pole on the line between | than the lattice pattern. In fact, they cannot be referred was a study of the fundamental laws 
Willesden and Potter's Bar, and a similar pole, | ascended at all without the use of rungs or special governing the process of humidifying air by water 
equipped with a surge arrester on the line from climbing irons, and are therefore free from the drops. Technically, he said, the problem presented 
Hertford to Royston, respectively. The construc- | attentions of unauthorised persons. itself in different forms ; it might be desired either 
tion of these poles is shown in Figs. 11 and 12, As will be seen, the pin-type insulators em- to cool an air stream or to increase its humidity. 
Plate X VII, which also illustrate the method adopted | ployed on these lines are fitted with unusually | For such purposes, water was usually supplied in 
when a 33 kv. line crosses others operating at lower | deep sheds, as a result of the unfortunate occur- the form of a very fine spray and the air was forced 
pressures. As will be seen, the low-tension con-|rences experienced during periods of silver frost up through the water cloud so formed. It was 
ductors are brought to two wooden terminal poles/in the winter of 1928-29. The insulators used | deemed advisable, as a preliminary study, to investi- 
placed 10 ft. on each side of the lattice pole, and | up till that time were of the ordinary British | gate the problem with a form of apparatus in which 
are thence connected through a short length of| standard pattern, in which reliance was placed | the drops fell singly and so could be counted and 
vuleanised-rubber cable. The 3-kv. lines are simi-|on the under shed for keeping free the leakage | their sizes measured. In this way it was possible 
larly connected through a cable and pot head| path. As the result of the conditions men-, to keep a closer control of the variables. The appa- 
terminal boxes. All these cables with the earth | tioned, however, snow built up on the cross arm | tatus used for the observations consisted of a glass 
wire are then suspended from a No. 7/8 8.W.G.| under the shed and caused a flashover to take place tube placed vertically and provided with two side 
cable, which is strained by a shackle and eye bolt | between the line and earth. A further trouble in tubes, the air entering at the lower side tube and 
between the two terminal poles. The employ- | connection with this type of fault has been experi- | leaving at the upper one. The humidity of the air 
ment of lattice poles is, however, being abandoned | enced in the Royston district, where grassland is entering and leaving was measured by the dew- 
in favour of two other patterns, partly on account | prevalent and high winds are not uncommon. This | point method and the air speed was obtained from 
of their first cost, and partly because their construc- | was caused by wisps of hay and straw being caught the readings of a gas meter on the exit side. The 
tion makes it hard to galvanise them. It is, there-|on the line and then being blown along it until number of drops per minute was observed by 
fore, necessary to scrape them down and paint|contact with the insulators caused an earth to actually counting them and the size of the drops 
them at least once in every five years. The results|take place. This has been overcome by using/ was known by subsidiary experiments in which a 
are that the cost of maintenance is comparatively | ‘ strawguards,”’ a device invented by the District | definite number were caught on a piece of cotton 
high, and it is also necessary to shut down longer| Engineer of the Bedfordshire, Cambridgeshire and | wool and weighed. 
or shorter lengths of line while the work is being | Huntingdonshire Company, which consists of a A tentative theory had been worked out to con- 
done. short length of wire twisted round the conductor. | nect the variables: air speed, number of drops per 
Two alternative types of pole have therefore Fig. 13, Plate XVII, shows these strawguards in | unit time, size of drops and humidity change. It was 
been adopted. The first of these is called the | position with straw caught on them, while Fig. 14 | assumed that the transfer of vapour to the air was 
beam pole, and has recently been erected on the |indicates how this material may be caught round | governed by a process of diffusion, but the “ eddy 
line between Willesden and Potter’s Bar. Its genera] | the insulators when the device is not in use. diffusion coefficient ’’ was many times larger than 
appearance will be gathered from Figs. 15 and 16, | (To be continued.) the ordinary diffusion coefficient applicable to 
Plate XVII, while its construction will be clear from | 1 “cients streamline motion. Whilst the solution of the 
Figs. 2 to 4. It consists essentially of an 8 in. by | equation was a complicated formula involving the 
| Bessel function of zero order, it was found that the 


6 in. rolled-steel joist, weighing 35 Ib. per foot. | THE BRITISH ASSOCIATION 
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not desirable, for economic reasons, that substations | Limited. 


which is embedded in a concrete block and stands | , , , : , 
p\ ° | tity — H be ie 
on 055 tn. Oy 16 tm: by} tm. qaiventeed earth MEETING AT YORK hemes ity A> (Ar and H, being the relative 
plate. It is surmounted by two angles, which | SECTION G.—ENGINEERING. | humidity of the inlet and outlet air, respectively) 
are shaped so that their lower ends can be bolted | (Continued from page 356.) | was a function of _ for a given size of drop and 
PV 


to the top of the pole, while their upper ends 
are joined by a short cross-piece on which are 
mounted a pair of pin-type insulators, one of which 


Humipiry ConTrot iN INDUSTRIAL PROCESSES. | giameter of tube, N being the number of drops per 
As stated on page 319 ante, the first item on the | unit time, P the saturation vapour pressure for the 
carries the phase wire and the other the anchor wire, | programme for the meeting of Tuesday, September 6, | air at the given temperature, and V the air velocity. 
as shown in Fig. 7. The other two pairs of phase | was a joint discussion with Section A (Mathematical | This grouping of the variables was studied when the 
and anchor wires are mounted on similar insulators, | and Physical Sciences), on ‘The Theoretical and | number of jets supplying the drops was varied from 
which, in turn, are bolted to inclined brackets, the | Practical Aspects of the Control of Humidity in| one to six and the size of the drops and the size of 
upper ends of the latter being secured to the top| Industrial Processes.’ The Chair on this occasion | the channel were also varied. 

of the pole by slanting tie bars. The system is | was taken by Professor A. O. Raukine, President| Dr. Griffiths then passed on to a description of 
completed by a horizontal earthing bar, the ends| of Section A, who called on Dr. Ezer Griffiths, | work carried out on the development of instruments 
of which are shaped ana which is fixed so that it| F.R.S., to open the discussion with a joint com-| for measuring humidity. He described a novel form 
will catch the phase wires in case of breakage.| munication by himself and Mr. J. H. Awbery, on | of wet and dry bulb type hygrometer for the measure- 
On lengths of line running over open country the | the “‘ Evaporation of Water in an Air Stream.”’| ment of humidity at low temperatures. In this 
duplicate insulators carrying the anchor wires are, | Dr. Griffiths stated that the object of the discussion | instrument, the usual pair of mercury thermometers 
of course, dispensed with. The advantages claimed | was to focus attention on the problems awaiting | was replaced by a differential thermo-element, one 
for this design are ease and therefore cheapness | solution and the difficulties encountered in industrial | set of junctions of which was maintained wet. By 
of manufacture, while the arrangement of the| work. Nowadays, the engineer was bringing the| using a large number of thermo-elements, the 
brackets is such that, as experience shows, there | humidity of the air of the factory under his control, | sensitivity of the instrument could be increased to 
is little risk of trouble from birds which will not | and the manufacturer was thus rendered independent | such an extent that a convenient deflection could 
settle on the inclined perches thus formed. Actually | of the vagaries of the climate. Whilst great strides | be obtained on the scale of a suitable millivoltmeter. 
there has not been so much trouble from this cause | had been made on the practical side, the advance | When the humidity at low temperatures was being 
on the North Metropolitan as on many other systems, |on the theoretical side had been relatively slow.| measured, the difference of temperature between 
partly because an insulated neutral is used on the | The evaporation of water from a heated surface | the wet and dry junctions was small. For example, 
11 kv. and 3 kv. lines. When a bird makes contact | was an example of the problems which he and his | at — 20 deg. C. and 70 per cent. relative humidity, 
between earth and a live wire of an insulated | colleagues were studying, the work being carried | the difference was only about 0-2 deg. C. With a 
neutral system it only suffers a static shock, which | out for the Engineering Committee of the Food | 33-element thermocouple, this would correspond to 
though fatal, does not disturb the system to the | Investigation Board. There was an extensive litera-| 1-3 millivolt on open circuit. The arrangement 
extent that is experienced when a power discharge | ture on the subject of evaporation, but most of‘it | described by Dr. Griffiths permitted readings to 
takes place such as occurs when an earthed neutral is | was devoted to specific problems and the information | be taken at a distance, as, for example, in the hold 
employed. This advantage is, however, accom- | available was often of an empirical nature. When lof a ship, since the differential thermo-element was 
panied by the grave drawback that, with an insulated |a sufficient mass of accurate data had been| housed in a brass casing carried on the end of a 
neutral, surges may easily cause extensive troubles. | accumulated, it would be possible to ascertain the | hose pipe through which air was drawn by a rotary 
It has therefore been decided to change over to the | fundamental laws governing evaporation under! fan. 
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The next contribution to the discussion was a 
paper by Messrs. J. Frith and F. Buckingham, on 
“The Theory of Drying,” of which Mr. Frith gave 
a résumé as time was limited. This paper, which is 
reprinted on page 460 of this issue, was followed by 
one by Dr. S. G. Barker and Mr. M. C. Marsh, 
entitled ‘Controlled Humidity in Woollen and 
Worsted Mills,” of which we hope to give an abstract 
in an early issue of ENGrngERING. Dr. Barker dealt 
in a general way with the problems involved and 
Mr. Marsh described various types of apparatus for 
humidity control, all employing hair as the hygro- 
scopic material, and all being electrically operated. 
A contribution by Dr. 8. F. Barclay on “ The Auto- 
matic Control of Humidifying Systems,” which 
formed the next item on the programme, was not 
presented, owing to the unavoidable absence of the 
author, and the next contribution taken was one 
by Professor 8. Lees on “The Drying of Air, 
with Particular Reference to the Silica-Gel Process,” 
which is reprinted on page 458 of this issue. 
Professor Lees read his contribution in abstract. 

The first speaker in the discussion which followed 
the presentation of the contributions above men- 
tioned was Dr. F. J. W. Whipple, who said the 
recording of vapour pressure was of importance to 
meteorologists who employed wet and dry bulb 
thermometers for the purpose, with the aid of tables. 
This, however, was not so useful for bringing home 
to one what was actually happening as direct records 
of vapour pressure would be if they could be 
obtained. A method now being tried out at Kew 
was to bring air to a definite temperature and 
measure the relative humidity. A continuous 
record of the relative humidity of air at constant 
temperature was the same as a record of the vapour 
pressure. To a very close approximation, the vapour 
pressure also gave the number of pounds per cubic 
foot (or any other units) of moisture in the air. It 
was essential for a continuous recorder to be simple 
and cheap. There was no fan in the apparatus 
employed, the draught being produced by an electric 
incandescent lamp placed in a chimney, and the 
mercury thermometer was placed practically in 
contact with the hairs of the hygrograph. Dr. 
Whipple showed a week’s record of external air 
temperature, relative humidity and vapour pressure 
obtained with the apparatus, which he suggested 
would be valuable to meteorologists and probably 
also to industrialists. 

Mr. B. G. McLellan said that moisture played a 
very important part in the manufacture of food 
products, a large number of which were susceptible 
to varying conditions of atmospheric humidity. It 
was important for the manufacturer to know what 
was the tendencyof each product to take up moisture 
or to lose it, and an important factor in this connec- 
tion was the relative humidity of air at ordinary 
temperature which would be in equilibrium with 
the product, so that it would neither absorb nor 
give up moisture. This could be determined by 
placing weighed quantities of the product in a series 
of desiccator vessels with sulphuric acid of varying 
concentration, and noting the gain or loss of weight 
in successive periods of time. A curve plotted 
from the data obtained gave the equilibrium point 
where the zero line was crossed. Crystal sugar, a 
non-hygroscopic substance, had an equilibrium 
relative humidity figure of from 90 per cent. to 
100 per cent.; the figure for cocoa essence was 
about 62 per cent.; and for malt powder, a very 
hygroscopic substance, the figure was as low as 
22 per cent. If the equilibrium figure were high 
little consideration need be given to the packing 
from the point of view of moisture absorption, but 
greater consideration must be given to those pro- 
ducts with an equilibrium figure in the region of 
60 per cent., especially if a small increase in moisture 
content had a deleterious effect. An air-tight 
metal container would, in most cases, meet the 
conditions encountered in this country, but the 
employment of cardboard, with paper or other 
types of linings, was of interest when studied with 
reference to its behaviour under varying humidity 
conditions. At 90 per cent. relative humidity, 
cardboard would absorb moisture from the atmo- 
sphere until it contained some 13 per cent. of water, 


| 
| were 9 per cent., 8 per cent. and 6 per cent., re- 


spectively. The absorption and giving up of the 
moisture followed fairly rapidly on changes in atmo- 
spheric conditions, so that goods closely sur- 
rounded by a cardboard box were protected by the 
absorptive capacity of the mass of cardboard. 
Chocolate goods, the speaker stated, were sensitive 
to moisture. The equilibrium relative humidity 
was about 80 per cent. and the rate of absorption 
increased very rapidly as the relative humidity 
exceeded the equilibrium point. Absorption of 
moisture on the surface of chocolate gave rise to 
what was known as “sugar bloom,” which was 
caused by the solution of the sugar by the moisture 
film and the subsequent crystallisation of the sugar 
on the surface when drier air caused the moisture 
to evaporate. With very deliquescent substances, 
air-tight containers, Mr. McLellan concluded, were 
essential. In some cases recourse was had to desic- 
cating agents fixed in the containers inside the lids, 
the object being to take care of any moisture which 
might enter when the container was temporarily 
opened. 

Mr. R. 8S. Whipple suggested that there might be 
a need for some new method of measuring humidity, 
and called attention to the necessity for changing the 
muslin on the bulbs of wet-bulb thermometers 
at intervals. It might also be desirable, he said, 
to use distilled water for moistening the muslin, and 
the bulb should be mounted in an air current. He 
thought the most satisfactory commercial apparatus 
for measuring relative humidity was some form of 
hygrometer using either hair or goldbeater’s skin. 
He referred to the difficulties often encountered in 
connection with the control of humidity in buildings 
owing to the ventilation arrangements, and men- 
tioned a large-scale experiment now being carried 
out in a London kinema in which the air tempera- 
ture was first controlled so that it was uniform and 
the relative humidity then controlled by subsidiary 
apparatus. Electrical methods had been developed 
for recording and controlling the humidity of paper 
passing through the rolls of paper-making machines, 
the paper passing between metal plates forming a 
condenser with the paper as the dielectric. It was 
possible by these means to indicate the amount of 
moisture removed by the passage of the paper over 
the drying rolls, and he understood that the system 
was operating successfully in America. 

Mr. F. Short illustrated and described some auto- 
matic temperature and humidity control apparatus 
now being developed by Messrs. Negretti & Zambra. 
Dr. Allan Ferguson, who followed, said, in the course 
of his remarks, that he had been investigating 
whether wet-bulb thermometer readings were 
dependent on the size of the bulb. His investiga- 
tions with a series of bulbs of different diameters 
seemed to indicate that the readings did depend 
on the dimensions of the bulb, but he suggested 
that Dr. Griffiths might give the matter his 
attention. With regard to the evaporation from 
plane surfaces, Dr. Ferguson referred to some 
experiments he and Mrs. Ferguson had carried 
out with a series of crystallising dishes ranging 
from one or two cms. to 30 or 40 cms. in diameter. 
They had examined the rate of evaporation from 
the different vessels, first when brim full and 
then when filled to lower levels, the experiments 
being carried out under different external conditions 
as, for instance, in a quiet cellar and in the open 
when a breeze was blowing. In all circumstances 
they had found the evaporation to be proportional 
to ri as long as the vessels were brim full; it 
was not proportional either to r or 7, but was 
between the two. 

Mr. R. G. Bateson spoke on the control of 
humidity in relation to timber drying, pointing 
out that in the artificial seasoning of timber, 
usually known as kiln seasoning, it was most 
important that the humidity of the air circulated 
through the timber should be under control. The 
temperature, he said, must also be controlled, 
but small changes of temperature would not have 
such serious consequences as variations in humidity. 
Little or no damage would follow an increase in 


kiln where the conditioned air entered the pile, 
the maximum temperature and minimum humidity 
then being indicated. The kiln was then either 
automatically or hand controlled on the basis 
of these observations. The range of temperature 
usually employed was between 212 deg. and 100 
deg. F., and the range of humidity between 85 per 
cent. and 40 per cent. The only practical means 
of covering this humidity range was by the wet 
and dry bulb hygrometer. Adapted for kiln use, 
this type of hygrometer might take the form of 
two mercury-in-glass thermometers mounted side 
by side in a frame suspended in the kiln. Some 
form of illumination was provided and the ther- 
mometers were then read from outside, through 
a port in the wall of the kiln, by means of 
field glasses. Recording and recording-controlling 
hygrometers were coming more and more into use 
and might be of the gas, vapour-pressure, or 
mercury type. 

Referring to the method of controlling a kiln 
automatically by means of a wet and dry bulb 
hygrometer, Mr. Bateson said it was usual to heat 
and humidify the kiln by means of steam. Two 
independent master controls were provided, one 
valve governing the supply of steam to the heating 
coils and another the supply to the sprays. The 
latter were usually a series of small holes drilled 
in a pipe running along the whole length of the 
kin. With automatic control, the dry bulb was 
usually arranged to operate a compressed-air 
relay when the desired temperature was reached, 
the compressed air, in turn, operating the valve 
controlling the supply of steam to the coils. In 
a similar manner, the wet-bulb was made to operate 
the steam-spray valve. With such apparatus, 
Mr. Bateson pointed out, it was most important 
that frequent inspection of the wet-bulb wick 
and water supply should be carried out. With 
regard to the effect of the air velocity past the 
wet bulb on the depression of the latter, he said 
this was not sufficient to affect the control of the 
kiln appreciably. It was, however, important to 
calibrate the instrument periodically, or to have 
a check thermometer in the vicinity of the instru- 
ment bulbs. He had also observed that the 
comparatively large metal bulb, generally used for 
distance thermometers, did not give the same 
reading for a given humidity when functioning 
as a wet bulb as the the ordinary mercury-in-glass 
thermometer, on which the humidity tables were 
based. The difference led, in some cases, to an 
error of 5 per cent., or more, in humidity, which 
was sufficient to be serious. He thought it would 
be necessary to prepare different tables for the 
metal wet bulb, or, alternatively, to provide correc- 
tion factors. 

The next speaker, Dr. F. T. Peirce, dealt with the 
influence of moisture on cotton technology, com- 
mencing with the germination of the seed in the earth 
and proceeding through the growth of the plant to 
the picking, ginning and baling of the cotton, and 
thence to the operations carried out in the textile 
mills for the production of the fabric. In the course 
of his remarks, Dr. Peirce said the weaving shed was 
the most important field for the humidifying engi- 
neer in the cotton industry. In Lancashire, fine and 
fancy finishes with the utilisation of varied fibres 
according to their special properties, and also high- 
grade engineering fabrics with accurately controlled 
properties, gave more promise of stable trade than 
did crude mass production. It was necessary, 
however, to make use of the laws of physics if the 
advantage of the mechanical skill of the North of 
England was to maintain its value under modern 
conditions. It was most important that simple, 
effective and cheap means of controlling humidity 











in preparation and manufacture should be available 
to the technician who sought to make the best of 
modern materials, and he thought that mechanical 
ingenuity had not yet been exhausted in this field. 
The appropriate means of humidity control depended 
upon the size of the room, the degree of precision, 
and the amount of ventilation required. For small 
rooms, a suitable method had been described by 


humidity, though the drying would be delayed,| Mr. Marsh, in which a current of air was passed 
but if the humidity fell, splitting of the timber| through a wetting or drying tower under control 


might develop. 





while the corresponding figures for relative humi- 
dities of 70 per cent., 50 per cent. and 30 per cent., | 





It was usual to observe the | by electric relay from a hygroscopic element. For 
temperature and humidity at a point inside the | large rooms, engineering plants had been developed 
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in which humidity was increased by the evaporation 
of water in considerable bulk, and diminished by 
external air or by refrigeration. These might be on 
the principle previously mentioned, in which a 
hygrometric element controlled by-passes which 
varied the amount of air drawn through water 
sprays. The action of internal sprays might be 
controlled, or the amount of external ventilation. 
A different system predetermined the dew point, 
by saturating the air in an external duct and con- 
trolling the temperature of the room. This, however, 
did not allow for any loss or gain of moisture by 
other uncontrolled influences. Internal sprays 
were simplest, but gave rather patchy conditions for 
testing, and the relays might be electric, hydraulic, 
pneumatic or mechanical, while the hygroscopic 
elements might be hair, thread, wood or wet thermo- 
meters. Variations of design were endless, and for 
the wider adoption of humidity control it would, 
he thought, be better to simplify and standardise 
practice somewhat. The remainder of Dr. Peirce’s 
remarks had reference to the conditions required 
for testing and their attainment. 

Mr. M. Cohen, referring to humidity control by 
drying coils through which brine was passed, pointed 
out that after such coils had been in use for some time 
they became covered with frost. For this reason, 
if an attempt were made to control humidity by 
varying the brine flow through the coils, the time 
factor was such that the effect of the variation was 
not apparent for several hours. In some cases, the 
method of altering the humidity was to sectionalise 
the coils, so that one or two sections could be cut 
out by hand as desired, but there was apparently no 
method of doing this automatically. In connection 
with the use of silica gel for air drying, he inquired 
if it were possible to use this substance without 
raising the temperature. To this Professor Lees at 
once replied that in all large silica-gel drying 
plants, after coolers, using cooling water, were 
employed, so that the temperature did not exceed 
70 deg. F. 

The last speaker, Dr. F. J. W. Whipple, referring 
to wet-bulb thermometers, said it was desirable to 
ensure a continuous flow of water over the bulb. 
Loss of heat occurred from the latter by conduction 
along the stem of the thermometer and also by 
radiation. He thought the latter was the principal 
cause of unreliability, although there was appre- 
ciable conduction along the stem in an ordinary glass 
thermometer. This completed the discussion and 
the meeting then closed. 

It may be of interest to mention that, in connec- 
tion with this discussion, a variety of apparatus for 
the measurement and control of humidity was ex- 
hibited in an adjoining room. Messrs. Negretti and 


Zambra, 38, Holborn Viaduct, London, E.C.1, for 
instance, showed the Bateson direct-recording 


hygrometer, which is specially applicable to timber 
drying and comprises wet and dry bulb mercury-in- 
steel thermometers connected to Bourdon tubes. 
The latter operate pens recording on a paper chart, 
one giving a record of the dry-bulb temperature, 
and the other of the relative humidity. A nomogram 
prepared by Mr. E. A. Baker, of Edinburgh Obser- 
vatory, and giving the relative humidity from wet 
and dry bulb thermometer readings, was also shown 
by this firm. The Wool Industries Research Asso- 
ciation, of Torridon, Headingley, Leeds, showed 
a simple form of humidity control apparatus 
employing hair as the hygroscopic material, and 
suitable for use in woollen mills. Variations in the 
deflection of the stretched hair with different degrees | ‘ 
of atmospheric moisture are made to operate one | 
of two relays which, in turn, operate control valves | 
supplying or cutting off the supply of water vapour. 
In apparatus of a similar type, also exbibited, the 
hair deflection controls the ligh: from a small electric 
lamp so that it falls on one or other of two photo- | 
electric cells. These each control a thyratron valve, 

and the two valves act as relays for controlling the | 
supply of moisture. The first-mentioned apparatus, | 
we may point out, includes a device for preventing 
the relays from “ hammering" This comprises a 
contact disc driven by a Warren motor and arranged 
so that when the circuit is closed it remains closed | 
for an interval of half a minute. Messrs. The Dray- 








ton Regulator and Instrument Company, Limited, 
West Drayton, 


Middlesex, showed a recording | 





|combustion propagation. 


psychrometer, a differential humidity regulator for 
maintaining a constant relative humidity, and a 
regulator for maintaining a constant wet-bulb 
depression. 


(To be continued.) 
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The Internal Combustion Engine. By D. R. PvE. 
Oxford: Clarendon Press. London: H. Milford. 
[Price 15s. net.]} 


THis is one 
English language, 
belongs to the best kind of book. The subject- 
matter consists of “the principles which underlie 





the design and operation of the internal-combustion | 


engine *’; and in this * first volume,” as the author 


describes it in his preface, 


that ‘Examples give a quicker impression than 
arguments’ might have been held before the 
author’s eye with benefit. 

The seventh and final chapter, on “ Testing of 
Engines,”’ will be of great use and interest to those 
who have had much to do with engine tests. All 
the main groups of results to be expected are dis- 
cussed, and the methods of presentation are flatly, 
irresistible. It should be added, however, that but 
little is given on the errors to be avoided in testing 
or on the technique to be acquired. The main 
theme is concerned still with “‘ the principles which 


of the best books of its kind in the | underlie the design and operation of the internal- 


but it is doubtful whether it | Combustion engine. 


Fuel Testing. Laboratory Methods in Fuel Technology. 
By Goprrey W. Himvus. London: Leonard Hill, 
Ltd. [Price 15s. net.) 


details of design are|TxHts book will be found of distinct value to all 


mentioned only when they influence or illustrate | interested in the use of fuel, covering a wider field 


principles. Herein lies a keynote to the 


main |than is 


indicated by the title. The work in the 


scheme and attitude of the author, and we are led|Jaboratory is confined to the testing of samples, 
to wonder, after some experience in his field, whether | and however carefully this may be performed, its 
| value is consequently limited. The author therefore 


principles which underlie design and operation are 
so important as they seem to the academic mind, 
and whether they can have anything like the impor- 
tance possessed by details of design. Is it true, as 
has been so often implied, that fundamental prin- 
ciples and theories are usually built up after details 
of design have been perfected and proved satisfac- 
tory, that so-called guiding theories are guided by 
empiricism ? 

The contents of the book are very logically 
arranged despite the fact that students in need of 
wider training are referred to a standard work on 
applied thermodynamics. The first “* introductory ” 
chapter deals with the working substance in its 
simplest hypothetical form, and the conventional 
modes of representation in diagrams are outlined. 
The second chapter, on ** Engine Cycles,”’ carries this 
line of thought farther, and the ideal cycles are 
compared with the real conditions in various engines. 
In the third chapter, on ‘* Fuels and their Combus- 
tion,”’ a further approach towards objective fact is 
made, and it may be emphasised that this chapter, 
by virtue of the author’s special work on the subject, 
is most authoritative and convincing. ‘* Detona- 
tion ” is the title and topic of the fourth chapter, and 
while nothing very novel is contributed, many 
readers will, no doubt, be grateful for an introduc- 
tion to the work of Callendar and of Egerton. At 
the same time, it is rather to be regretted that no 
serious discussion of foreign work on the subject is 
included. 

The achievements of British investigators in this 
field will bear comparison with those of any other 
nation, but they do not stand alone and unrelated. 
A historical sketch of the study of detonation 
during the past fifty years would lend much interest 
and clearness to the subject, and it would assist the 
student, perhaps, to realise that few experts have 
taken the trouble to understand clearly what they 
mean by detonation. The word has been used 
during the past dozen years in a great variety of 
senses, sometimes by analogy with the phenomena 
of internal ballistics and sometimes as a synonym 
for some very indefinite and perhaps indefinable 
knocking and “ pinking.”” In a book on this subject 
it is reasonable to expect the inclusion of at least 
one of the many thousands of graphic and photo- 
graphic records that have been taken of flame and 





In his fifth chapter, on 
‘Combustion in the Engine Cylinder,”’ diagrams of 
| pressure rise are ple ntiful, but no study of flame- 
front movements is given. Naturally, an author | 
preoccupied with flame nuclei and turbulence would | 
attach little importance to such matters, but the 
other point of view is often helpful. | 
Perhaps the most interesting chapter in the book 
is the sixth, on “‘ Thermal Efficiency.”’ It is seldom 
that so much sincerity and know ledge are united in | 
| fifty-odd pages Probably no other book on the 
subject gives so much concentrated thought and | 
labour in an equivalent space, and from this arises | 


goes fully into the question of correct sampling 
which is of equal importance whether the fuel be 
coal, gas or oil—drawing freely, by permission, 
on the specifications of the British Standards 
Institution, the Board of Trade, etc. Methods are 
given for the proximate analysis of coal, including 
the determination of the caking power, for the 
ultimate analysis and for the determination of the 
calorific value. In connection with the latter, the 
author calls attention to the possibility of error due to 
the use of insufficient pressure of oxygen, or of 
solids high in oxygen content as the source of 
oxygen. He has, however, but little to say on 
the question of the higher and the lower calorific 
values. 

One of the most important fields for the use of 
coal is for carbonisation, and a chapter is devoted 
to the assay, both for low-temperature and for 
high-temperature carbonisation, and the correlation 
of the laboratory results with those obtained in 
large-scale operation. It is remarkable that 
metallurgical coke receives so little attention 
(mention of Mott and Wheeler’s Coke for Blast 
Furnaces might have been expected), while no 
reference is made to the reactivity of coke. The 
mineral matter in coal and washability tests, with 
the analysis of ash and the determination of the 
fusion point, are adequately dealt with. 

The various methods of gas analysis with the 
types of apparatus available are also described and 
discussed, including the separation of the hydro- 
carbons by fractionation by liquid air, along with 
the measurement of the calorific value and its 
calculation from the analysis. The limits to the 
accuracy of the latter are very properly emphasised. 
The testing of the various properties of fuel oils is 
dealt with in a similar manner. 

The final chapters on technical pyrometry, and the 
selection of coal for various industrial purposes, 
serve still further to connect the laboratory work 
with the real work of the fuel technologist, which 
consists in the application of the results of small- 
scale tests in works practice. In view of the well- 
known difficulty in measuring the true temperature 
of combustion gases, which may be very different 
from that of the surrounding walls of a furnace, it 


|is a matter of surprise that this point is not dis- 


cussed, nor is any mention made of the suction 
pyrometer (Durchflusspyrometer). The information 
given in the book regarding the allowances for 
differences from the specified values for moisture, 
calorific value, dust, ash and volatiles in the con- 
tracts of a large power plant will be found of service 
in connection with the purchase of coal to speci- 
fication. 

The notes on the preparation of technical reports, 
a subject to which attention has been given in a 


| number of other books on technology, will also 


be found useful. A criticism may, however, be 
| made of the way in which references are given to 


the chief blemish on which the book might be | | various publications in the volume under review. 


criticised. 


The author's style is not seriously worse | | It is somewhat disconcerting to find that, in addition 


than the average of modern technical writing, but a | |to those referred to by numbers and given in a 


lack of sprightliness combined with extreme concise- 
ness make his pages tough reading. Bacon's 





| jist at the end of a chapter, there are others given 


dictum fully, and only, in the text, and even by footnote. 
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Fie. 53. Testing DEPARTMENT OF TRANSFORMER SHOP. 


THE WORKS OF MESSRS. C. A. 
PARSONS AND COMPANY, LIMITED. 


(Continued from page 349.) 


Havine now briefly covered the principal 
operations involved in the construction of the 
electrical part of a turbo generator, we propose to 
deal in a similar manrer with transtormers, which 
now form an important item in the products of 
the Heaton Works. The sizes produced range from 
units of 25 kv.-a., or less, suitable for pole mounting, 
to the largest sizes, an example of which is dealt 
with in detail below. Although transformers 
were built at the Heaton Works as early as 1889, 
their manufacture was discontinued, “owing to 
the attention which had to be given to the develop- 
ment of the turbo-alternator, until 1924, when it 
was decided again to take up the production of 
these important auxiliaries. In that year, two 
shops were built on the south side of the present 
blade shop, one being divided transversely into 
two parts to form the core-plate stamping shop, 





and the  transformer-coil 
The second shop, 


to, 
respectively. 


already referred 
winding shop, 


| which measures 222 ft. by 40 ft., is used as the 


transformer shop proper, and in it, units up to 
15,000 kv.-a. capacity have been constructed. 
This shop, a general view of which is reproduced 
in Fig. 52, above, is arranged so that all metal 
work is carried out at one end, while the winding 
and final testing is done at the other end. A 
railway line passes through the shop at one end, 
as shown on the plan, Fig. 1, on page 143 ante. 
For transformers up to about 6,000 kv.-a., capacity, 
the flattened tubes, previously mentioned, are 
used for cooling the oil, but in the case of larger 
units separate radiator elements are employed, 
as will be explained later. 

The core plates are specially treated to maintain 
a low iron loss and are also annealed to ensure 
flatness of the laminations. All scale is removed 


and the plates are treated with insulating material] 
which gives an exceptionally high space factor in 
the finished core. The core and frame are assembled 


LIMITED, 


Fie. 54. ComMPpLeTED Corr OF THREE-PHASE ,_, 
TRANSFORMER. 


and all larger cores are dried out, the bolts and 
frame being tightened up while hot. Fig. 54, 
above, shows a completed core for a three-phase 
transformer of 15,000 kv.-a. capacity. After this, 
the core bolts and frame are pressure tested for 
breakdown to the core. If satisfactory, the in- 
terleaved top yoke is removed and the core and 
frame are then ready for the assembly of the 
windings at the other end of the shop. It may 
here be mentioned that interleaved joints are used 
exclusively on «ll sizes of core-type transformers, 
since they are cooler and more reliable in service 
and also give more silent operation on load. In 
shell-type transformers, butt joints must be em- 
ployed to increase accessibility and to give a 
mechanically-rigid construction, but all plates are 
accurately punched and assembled to avoid the 
necessity for machining the joints. 

The coils are made in the adjacent winding shop, 
which is dust proof, and is ventilated on the plenum 
system, the air, which is previously cleaned to 
remove dust particles and then heated, entering 
through openings in the walls near the ground level. 
All transformer windings are assembled in this 
shop, which is illustrated in Fig. 55, on page 440, 
the low-tension winding being wound continuously 
on to an accurately-turned former, together with 
the insulation between the turns; Fig. 56, on page 
440, shows this operation in progress. In the case 
of coils for large units, the turns are separated by 
means of press-board spacers dovetailed on to 
vertical wooden strips between the low-tension coil 
and the low-tension cylinder. These are inserted 
in the winding while it is being formed, as shown in 
Fig. 56, in order to ensure free circulation of the 
insulating oil round each turn of the coil. Thus the 
insulation between the high-tension and low-tension 





windings, and between the latter and the core, 
consists of oil in series with press-board barriers. 
The former on which the coils are wound is carefully 
marked off, so that the spacers separating the low- 
tension turns come radially opposite those separating 
the high-tension coils, thus preventing any tendency 
to buckle the insulating cylinder between the high 
tension and low-tension windings and making the 
windings more solid and rigid. 

The high-tension coils are assembled over the 
low-tension winding and cylinder, and the whole 
winding is then compressed to the correct size in 
special steel clamps, care being taken to ensure 
that the electrical centres of the two windings are 





in correct relationship, in order to eliminate the 
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Fie. 56. Wrxpine 
mechanical forces which would otherwise be set 
up on an overload or sudaen short circuit. The 
coil assembly is then dried out in a vacuum chamber 
and impregnated under pressure, after which it is 
stoved at a uniform temperature, producing a dry 
oxidised varnish surface. 

The finished coils are then assembled on the core 
and the ratio of the windings is checked on all 
tappings by apparatus giving results accurate to 
within 0-5 per cent. All connections are made of 
solid-drawn copper rod or strip, annealed where 
necessary, any bare copper parts being electro- 
tinned, where exposed to the oil, in order to prevent | 
the catalytic action which results in sludging. 
Fig. 57, on this page, shows three 15,000 kv.-a. | 
transformers in this stage of manufacture. The 
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Low-TEension TRANSFORMER CoIL. 
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Fia. 57. 


complete coil and windings are then centralised in 
the transformer tank by means of guides, the 
clearances between any connections, &c., and the 
tank being carefully checked. After this, the 
transformer is dried out in a vacuum heater, the 
progress and completion of the operation being 
checked by measurements of the insulation resist- 
taken at regular intervals. In the 
low-voltage transformers, the transformer is taken 
from the heater and placed in its tank, which is then 
filled with oil. High-voltage transformers, however, 


ance case of 


are placed in the heater in their tanks and dried out 
in the manner just described, but the oil is run into 
the tank while the transformer is still in the heater 
and under vacuum, so that there is no possibility 
of damp air coming into contact with the windings. 
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TRANSFORMER CORES WITH CoILs ASSEMBLED. 


This procedure can be followed in all cases, as the 
vacuum heater in the main erecting shop, referred 
to above, is capable of talsing transformers of the 
largest size, complete with tanks. On releasing the 
vacuum and removing the transformer, the latter 
is ready for the fitting of the tank lid and terminals. 
The type of terminal employed depends upon the 
conditions under which the transformer is required 
to operate, and may be of the plain-stalk porcelain, 
compound-filled porcelain, or condenser-bushing 
types. 

The transformer shop is equipped with facilities 
for erecting and testing transformers up to 6,000- 
kv.-a. capacity, while in the case of larger units 
the erection is completed in the heavy erecting shop. 
where the crane equipment and other facilities are 
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CONSTRUCTED BY MESSRS. C. 
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adequate for handling transformers of the largest size 


which can be constructed within the limits of trans- | power factor. 


port. The testing is carried out in the main test house, 
which will be dealt with later. The test enclosure 
in the transformer shop, shown in Fig. 53, page 439, 
is completely surrounded by an earthed protective 
barrier, inside which all the testing equipment is 
housed. Power is supplied from a motor-generator 
set in No. 2 substation, in the form of alternating 
current at a variable voltage and at any frequency 
up to 100 cycles per second, the frequency being 
determined by a tachometer in the substation and 
a frequency meter in the enclosure. The set feeds 
a bank of variable-ratio testing transformers on 
the floor of the enclosure, which are connected by 
means of selecting switches or links, through suitable 
current transformers, to the transformer under test. 
A series of current and potential transformers is 
permanently installed, covering the whole range of 
commercial testing requirements, the current 
transformers having special mu-metal cores to give 
the highest accuracy at low power factors. All 
instruments and switchgear are arranged in an 
overhead test gallery, clearly shown in Fig. 53, 
from which complete supervision of all tests can 
be exercised; no one 
enclosure while the transformers are under test. 
reliability of the test figures is, moreover, enhanced | 
by the fact that the instruments are permanently | 
wired up to the transformers, and the wattmeters 
used are specially adapted for the measurement of | 
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pendulum. It may also be noted that, for safety 
and convenience, long duration high- voltage tests 
on stator conductors are carried out in another part 
| of the same enclosure. In these tests, the conductor 
| is maintained at the working temperature by pass- 
| ing through it a heavy current from a special trans- 
| former, while at the same time the pressure testing 
voltage is applied continuously night and day for a 
period which may extend to years. 

After the completion of the transformer, the usual 
| factory tests are carried out with the transformer 
|in oil, The cold resistances of the windings are 
| measured on all tappings by voltmeter and ammeter, 

the current being supplied from the works accumu- 

iron losses on transformers or of other loads of low | lator. The copper losses are then measured on a 
A high-voltage testing transformer, | steady short-circuit test and the iron losses on open 
capable of giving a pressure of 200 kv., made, it| circuit. Heat runs are carried out with two similar 
may be mentioned, in the Heaton Works, is enclosed | transformers connected back-to-back, if possible, 
in a separate earthed cubicle, which is provided with | but otherwise on short circuit. Hot resistances are 
interlocked doors operated from the gallery. All| taken immediately after the completion of the heat 
pressure tests are controlled from the latter, the run, after which the transformer is pressure tested in 
high-tension voltage being measured on a tertiary | accordance with the B.S.I. standards. An over 
winding on the low-tension side of the transformer, | | potential test is made at double frequency and 
or by means of sphere gaps up to 500 mm. in| double normal voltage, and, in the case of high- 
diameter for pressures up to 400 kv. The high-| voltage transformers, surge tests are usually 
tension lead to the part under test is taken from a/| carried out. After these tests, the transformer is 
*bus bar suspended in front of the test gallery. | removed from the tank for final inspection. 

In the case of heat runs on transformers, all tem-| Several of the design features above referred to 
peratures are taken by means of thermocouples, the | may be illustrated with reference to the two 15,000- 
selector switch and indicating instrument for which | kv.-a. transformers recently constructed by Messrs. 
are placed on the gallery. Transformers having! Parsons for the Central Electricity Board, one of 
capacities up to 6,000 kv.-a. can be tested in single | which is illustrated in Figs. 58 to 60, on this page. 
units in the enclosure, but larger units can be dealt | These transformers are three-phase units of the 
with if they are in duplicate, so that back-to- ack | cose type, with a voltage ratio of 33,000/6,600, 
tests can be performed. Larger individual units, | and are delta-star connected. Circular concentric 
as already mentioned, are tested in the main test | windings are used, and the cores have interleaved 
house, w here a 3,750 kw. turbo-alternator is available | joints. The clamping plates, shown in Fig. 59, are 
for the supply. At the end of the test gallery, a dark | specially designed to bear with equal pressure on all 
chamber is equipped for researches on insulators, | parts of the core and an ample number of clamping 
insulation and transformer details, which can be | bolts is provided. The bolts are carefully insulated 
tested at high voltages either in oil or in air. Sample | from the core, the bolt holes being lined with thick 
coils can be examined for insulation between turns | tubes of insulating material protected at the ends by 


according to the latest requirements of the B.S.L, | flanged washers. The vertical and horizontal mem- 


Load 


Thermometer 


| the voltage being applied for the specified short | bers of the core are rigidly connected by square key 


intervals by switches actuated by a compound | bolts at the corners, and centre lifting gear is fitted. 
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The windings, as previously mentioned, are 





arranged concentrically, the low-tension winding | 


being next to the core but insulated from it by a | 


Bakelite cylinder. This winding is sub-divided into 
two concentric cylindrical coils, each consisting of | 


a single layer and being separated by a Bakelite 
cylinder and oil channels. The conductor consists of 
rectangular strips in parallel, each insulated with 
paper tape and with an external covering of cotton ; 
they are transposed at suitable intervals to equalise 
the current distribution. The turns are spaced apart 
by pressboard separators so as to form oil channels 
between them, and these, together with vertical 
channels on both sides of the winding, allow free 
access of the oil to every conductor so that local 
heating is avoided. The separators, as mentioned 
above, are held in place by vertical laths to which 
they are dove-tailed. The insulation between the 
high-tension and low-tension windings consists of 
pressboard cylinders. The high-tension winding is 
made up of dise-type coils wound with flat strip 
and insulated with several layers of paper tape 
protected by an external cotton covering. The coils 
are spaced apart by pressboard separators arranged 
similarly to those in the low-tension winding, and 
tappings for voltage regulation are brought out from 
the middle of the high-tension winding and con- 
nected to “on-load”’ tap-changing gear. The 
tappings are disposed so as to interfere as little as 
possible with the magnetic balances of the winding. 

The tank is of welded boiler-plate construction, 
and is provided with jacking angles and an under- 
base; stiffening members are provided to give 
rigidity under the oil pressure. The cooling system, 
which is illustrated in Figs. 61, 62, and 63 on this 
page, comprises a separate bank of radiators and an 
air-blast oil cooler. The former is capable of dis- 
sipating the heat by natural cooling up to half the 
rated load, and when this load is exceeded the oil 
cooler is automatically brought into operation by a 
thermostat. With natural coolinz, the oil rises by 
convection to the top of the tank and passes into a 
header and thence through the main outlet pipe to 
the bank of radiators, passing through a balanced 
valve which is open when the oil is circulating natu- 
rally. After passing through the radiators, the cooled 
oil returns to the bottom of the tank. The radiator 
bank consists of a number of radiator units connected 
to common headers at the top and at the bottom. 
Valves are fitted at the junction of each radiator 
unit, so that any unit can be removed, if necessary, 
without interfering with the remainder of the system. 
These valves are spring-operated and close auto- 
matically when the radiator unit is taken off. | 
The radiators are of the tubular type, each con- | 




















-15,000 KV.-A. THREE-PHASE TRANSFORMER. 


ENGINEERS, NEWCASTLE-ON-TYNE. 





== r 
— vous } 
Oe er 8 

Iq —_—= PSS oe 
4 1] Top Yoke ; C) 
5) ! Ey 
1 |i } 
| |] = 
















































































Safe Load _T & 
—— LtSide __haicator, 5.7 = 
S Se a Ms) 
= t a Y Dral Type 
’ a tr ~--Y Thermometer 
a —y— - 
r — HT Side Transformer 
it Ly —t Tap Changing 
f ' 4 iW on Load Gear 
; el tee 
Radiators 
Le 9 — _- 13.3 
“(3407 29.0 ~~ SENGINEERING 
sisting of a number of flattened tubes welded into PRODUCTION CENSUS IN THE 


headers. 

When the forced-cooling system comes into 
operation, and the oil-circulating pump is started up, 
the oil is drawn from the top of the tank, through 
the outlet pipe to the pump. The balanced non- 
return valve in the outlet pipe is closed by the suction 
of the pump, so that the oil cannot pass to the 
radiators, as before, but is delivered by the pump 
to the air-blast oil cooler. The fan of the latter is 
automatically started at the same time as the oil 


COKE AND ALLIED TRADES. 


In a preliminary report on the coke and by-products 
and manufactured fuel trades, published in the Board 
of Trade Journal for August 18 last, figures are given 
for the fourth census of production, covering the year 
1930. The figures for the latter year are compared 
with those for 1924, the particulars in both cases relating 


|to firms employing more than ten persons on the 


pump. After passing through the cooler, the oil is 


delivered to the top header of the radiator bank 
through a pipe connection joining the main outlet 
pipe beyond the non-return valve, and then passes 
back to the tank. The system is fitted with an oil 
conservator tank and a pressure-relief valve of the 
diaphragm type. A test pressure of 10 lb. per sq. in. 


was applied to the oil system when completely | 


erected, 
(To be continued.) 


Royat Iwstrrorte or Baririsa Arcurrecrs.—The 
secretary of the Royal Institute of British Architects 
informs us that the Gold Medal for Architecture at the 
tenth Olympiad, held recently at Los Angeles, U.S.A., 
has been awarded to Mr. John Hughes, A.R.1.B.A., late 
of the Liverpool School of Architecture, University of 
Liverpool. Bho subject of the competition was a design 
for buildings for the practice of sport. 


average. The figures for 1930 cover 133 establish- 
ments at which operatives were employed. Dealing 
with the main products, it appears that the quantity 
of foundry coke made in the year under review was 
11,616,000 tons, valued at 9,664,000/., as compared 
with 12,782,000 tons, valued at 16,810,000/., in 1924. 
There was thus a decline of about 9 per cent. in produc- 
tion in the later year, and approximately the same 
percentage drop occurred in the case of manufactured 
fuel, the quantity made in 1930 being 1,144,000 tons, 
valued at 1,185,0001., and in 1924, 1,255,000 tons 
valued at 1,751,0001. These figures are in substantial 
agreement with those recorded in the Annual Report 
of the Secretary for Mines. As regards coal tar, coal- 
tar products, and so on, figures are given for the quan- 
tities made for sale in the two years at coke ovens and 
by-product recovery plants, including those operated 
in conjunction with blast-furnaces. The figures do 
not therefore include coal-tar products from tar distillers, 
the value of which is given as 4,064,000I. in 1930, and 
4,885,000. in 1924. Ammonium sulphate is also 
manufactured by a number of trades other than those 
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materials used, the net output, and the net output 
per person employed in the trades considered all fell 
for 1930 being, in this case, not yet available. The| very appreciably in 1930 as compared with 1924, and 
output of crude and refined tar recorded in the report | that there was also a fall in the number of persons 


specified, and important quantities of coal ta” and its 
was 516,900 tons, valued at 871,000/. in 1930, Ses from 20,289 to 16,217. It may finally be 
/ 


derivatives were also produced at gas works, the figures 


503,400 tons, valued at 1,437,000/., in 1924. Among the! mentioned that the mechanical power available in the 
more important other products, the corresponding out- | industries concerned was 63,149 h.p. in 1930, and 68,897 
puts of sulphate of ammonia were 173,100 tons, valued | h.p. in 1924, in the form of prime movers, and 30,593 h.p. 
at 984,000/., and 186,200 tons valued at 2,274,0001., | in 1930 as compared with 33,471 h.p. in 1924, in the 
while those of crude and refined benzole were 37,115,000 | form of electric motors driven by purchased electricity. 
gallons, valued at 2,246,0001., and 38,061,000 gallons, 
valued at 1,830,0001. Owing to the fact that the stan- | 
dards of strength at which the manufacturers were | OLD BEAM 
asked to return particulars were not always adhered | ' i 
to in 1924, the figures given must only be regarded as| THouGH engineers in general are often accused of 
approximate. carelessness, or worse, of the works of their predecessors 
The average selling value of foundry coke, as shown | there have been from time to time notable exceptions, 
by the returns, was 16-648. per ton in 1930, and 26-3s. |of which the late Bennet Woodcroft is an outstanding 
per ton in 1924. With regard to manufactured fuel,;example. It must be a source of satisfaction to all 
the average selling value was 20-72s. per ton in 1930 | interested in engineering history that, apart from indivi- 
and 27-9s. per ton in 1924. ‘The average values were | duals, at least one great body, the Metropolitan Water 
thus lower in 1930 than in 1924 by 37 per cent. in the | Board, is equally careful in endeavouring to preserve 
case of foundry coke, and by 26 per cent. in the case | those old engines in its works which have survived 
of manufactured fuel. The exports of foundry coke their utility, instead of consigning them to the scrap 
in 1930 amounted to 1,547,000 tons, or 13-3 per cent.| heap. We are indebted to the Board for the accom- 
of the total production in the year, as compared with ; panying photograph of an old beam engine at Surbiton, 
1,848,000 tons, or 14-4 per cent. of the total production | which will shortly be removed, and will be re-erected 
in 1924. Exports of manufactured fuel were 1,006,000 | at Loughborough Technical College, the Science 
tons, or 87-9 per cent. of production, in 1930, and | Museum at South Kensington not having sufficient floor 
7,067,000 tons, or 83-7 per cent. of production, in 1924, | space available forit to be exhibited there. The engine 
Particulars of the gas, electricity, and waste heat | was constructed by Messrs. James Watt and Company, 
sold in the two years are also given in the report, the | Soho, and was supplied to the South London Water- 
gas sold in 1930 amounting to about 37,000 million | works in Belvedere-road, S.E., in the year 1850. After 
cubic feet, valued at 733,000/., and about 17,600 million being there a short time, it was removed to the Thames 
eubie ft. valued at 415,000/. in 1924. The electricity | Ditton Works of the Lambeth Water Works Company, 
sold in 1930 was 17-8 million B.O.T. units, valued at | where it has been long used for draining those filter beds 
51,0001., the quantity sold in 1924 being doubtful. | which lie below the level of the adjacent river. The 
The value of the waste heat sold in 1930 was 44,0001., | engine is still in good working condition and drives a 


ENGINE AT SURBITON. 


As will be seen, the construction is, for a beam 
engine, somewhat unusual, in that it is self-contained, 
an entablature carried on six columns supporting the 
beam and the anchorages for the parallel motion. The 
cylinder is 24 in. in diameter by 3 ft. stroke. The 
working pressure is 7 Ib. per sq. in., and a vacuum of 
about 24 in. is obtained. The ornamental base of the 
engine contains the condenser and air pump. It will 
be seen that the beam is prolonged beyond the connect- 
ing-rod bearing and carries a crosshead pin at its 
extremity. To this was coupled two rods which originally 
worked a reciprocating pump 14 in. in diameter, with 
a stroke, of course, longer than that of the cylinder. 
This was disconnected many years ago when the 
centrifugal pump was installed, but the rods, though 
detached at the top end, are stillin place. The valve 
gear consists of the early type of long D valve, driven 
by a single eccentric with the characteristic braced rod 
of the period. The original ball governor is seen at 
the top of the figure. It operates a throttle valve 
and is driven by. gearing in the base. The flywheel 
hub is not a common form. Altogether, the engine is 
well worth preservation, and we are glad to be able to 
give some record of it in these columns, 


THE HUDSON BAY ROUTE. 

Tue early settlers in the great agricultural region 
of Middle West Canada were taken. by the Earl of 
Selkirk, in 1812, into Hudson Bay, and landed at the 
mouths of the Nelson and Churchill rivers. From 
there they went to the junction of the Red river with 
the Assiniboine, where they made their home. To-day, 
this route is being strenuously developed by railroad 
construction, port equipment, and all the essential 
auxiliary services involved, to enable the grain produced 
in the west to be exported to Europe by the shortest 
route available. That there is a considerable saving 
obtainable is obvious from the case of Winnipeg. The 
rail journey from that great western centre to the 
port of Churchill on the Hudson Bay is but 993 miles, 
as compared with 1,357 miles to Montreal by rail, or 

1,633 miles to the same port by the Great Lakes. 
Unfortunately, the route is one that is only capable 
of seasonal use. The Hudson Bay clears of ice long 
before the Strait is open, which is only normally free 
from ice, apart from stray bergs, from about August 10 
to a date varying between the middle of October and 
the middle of November. Icebreakers are available, 
and it is considered probable that, as was the case with 
the St. Lawrence, experience may enable the authorities 
to lengthen appreciably the navigation season. As 
it is, the Strait is open each year for the peridd most 
necessary for the clearing of Canada’s agricultural 
production. 

Reference has been made to the decreases in the 
internal distances from the wheat centres to the ports 
made possible by the use of the Hudson Bay route, 
but of much greater significance is the fact that the 
construction of the port of Churchill has made the 
transport distance from Winnipeg to Liverpool 500 miles 
shorter than it is by Montreal, and 1,000 miles less 
than by the Great Lakes. The Hudson Bay railway is 
510 miles long, and extends from La Pas, a town in 
Manitoba, 483 miles from Winnipeg, to Churchill. 
Here the new port construction has permitted the utili- 
sation of the protection afforded by the bottle-shaped 
form of the mouth of the river, with the neck opening 
out to the sea. Rocky cliffs, from 40 to 70 ft. high, 
enclose the harbour, which is six miles in length and 
from one mile to two and a half miles in width at low 
water. Asa national harbour, Churchill has accommo- 
dation for three or four vessels of up to 30 ft. draught, 
and as many more of 24 ft. draught. Dredging can 
be used to increase these facilities. The wharf is 
about 1,855 ft. long and has a surface width of 250 ft. 
for a length of 500 ft., and 300 ft. for the remainder. 

A reinforced-concrete grain elevator, of a storage 
capacity of 2,500,000 bushels, is already completed, 
and the plans cover the erection of three similar units 
when desired. Grain is delivered from the elevator 
to the deep-water wharf by the four-belt conveyor 
system. The gallery along the wharf is about 1,460 ft. 
long, providing berthage for three grain boats under the 
gallery spouts, which are 23 in number, set 65 ft. apart. 
It is thus possible to discharge four streams of grain 
into ships at the rate of 20,000 bushels for each stream. 
Under conditions of maximum operation, the elevator 
is capable of unloading grain at the rate of 400 car loads 
daily or 28,000,000 bushels in a normal season. Experi- 
mental shipments on a commercial scale were made a 
year ago, when two vessels chartered from the Dalgleish 
Steam Shipping Company, the 8.8. Farnworth and 
8S.S. Warkworth, cleared between them 545,000 bushels. 

At the end of March, 1931, a sum of no less than 
56,250,000 dols. had been spent on the project. The 
railway work accounted for 32,500,000 dols. the harbour 
and elevator for 14,000,000 dols., and 3,333,000 dols. 
were spent on ice breakers, aerial and hydrographic 





and in 1924, 49,000/. Among other information given | centrifugal pump by a belt on the flywheel, which has 
in the report, it is of interest to note that the cost of | a diameter of 15 ft. 


surveys, aud the establishment of wireless services. 
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TTERS TO THE EDITOR. 


LE 


| 


|THE LATE SIR HERBERT JEKYLL. 


| Coronet Sm Hersert JEKYLL, whose death, we 
DE-AERATED CONCRETE. | regret to record, occurred at Godalming on Thursday, 
1 A aires ae September 29, at the age of 85, had had a distinguished 
To tHe Eptror or ENGINEERING. | career, both as a soldier and as a civil administrator, 
Sir,—In reference to information published in your} in the course of which he came into contact with 
journal, in your issue of September 9, concerning a | engineers and engineering in more than one way. 
de-aerated concrete mixing machine, made for us by Colonel Jekyll was born in London on November 22, 
Messrs. Marshall, Sons and Company, Limited, of | 1846, and passing through the Royal Military Academy, 
Gainsborough, owing to a mistake, two totally different Woolwich, was gazetted a lieutenant in the Royal Engi- 
sets of tests were compared. It must have been| neers just twenty years later. After serving in the 
obvious to your readers that the figures given for| Ashanti War, he was seconded from the Army and 
normal concrete were incorrect. May we, therefore, | held a number of posts under the Colonial Office, both 
ask you kindly to publish this letter to impart the/in this country and elsewhere. In 1887, he was 
following figures extracted from tests made by R. H.| appointed secretary to the Royal Commission on the 
Harry Stanger, Assoc,M.Inst.C.E., A.M.I.Mech.E.,| Melbourne Centenary Exhibition, and pr ss ape d 
F.C.8. :— | returned for a tour of duty to the Army, in which by this 
6-in. cubes 4: 2 |time he had reached the rank of colonel. In 1900, 
| however, he was appointed secretary of the Royal 





| mixture, 7 per cent. water. 
Crushing Strength. 


Age (Days) Normal De-aerated. | Commission for the Paris Exhibition, and when it 
7 2,774 2,909 | closed, received the post of Assistant Secretary to the 
14 3,314 4,138 | Railway Department of the Board of Trade. This 
= ty reo position he occupied until his retirement in 1911, 


{though he retained his connection with transport 
| for some years by becoming a director of the London 
General Omnibus Company. 

Colonel Jekyll was appointed a Knight Commander 
of the Order of St. Michael and St. George for his 
work at the Paris Exhibition. Though not actually 
| one of those who met to found the Society of Telegraph 

Engineers (now the Institution of Electrical Engineers), 
he was one of its first members and the remaining 


In a further test, Mr. Stanger found that the theore- 
tically densest mix was a 4-5: 1-5: 1 mixture (using 
Ferrocrete) with 6-78 per cent. water, the estimated 
weight being 150 lb. per cubic foot. On test at seven 
days on 6-in the following figures were 
obtained : 

Weight 

Ibs. per cub. ft. 


| 
| 
| 
' 
| 
cubes, 


Crushing Strength. 
Ibs. per sq. in. 





150 4,904 Average rr . w > origi 

150 5132 ieee | survivor of those who appeared on the original roll. 
150 5,132 5,086 | — — 

151-5 6,072 °\ Average 

151-5 5,998 De-aerated r 

150-5 5,702 | 5,924 THE LATE MAJOR DONALD 


These figures are of interest as showing an increase | MACDONALD. 


in both strength and density on a mixture of theoretic-| We note with regret the death of Major Donald 
ally maximum density, where no increase would be| Macdonald, which occurred at his home, Auchinvole 
expected, | Castle, Kilsyth, Stirli i on October 3. The 
| seventh and youngest son of the late Mr. Alexander 
| Macdonald, of Lynedale, Isle of Skye, Donald Mac- 
donald was born in Hong Kong on September 5, 1865. 
He received his general education at Bridge of Allan 
| Academy, Glasgow, and his scientific training at Park 
| School and Edinburgh Collegiate. In 1881, at the age 
|of 16, he entered upon a pupi of six years with 
| Messrs. A. and K. Macdonald. ing this period of 
training he took part in the construction of Taulie 
POWER. | tunnel and pier, and Lybster Harbour, Caithness. In 
SS i | 1887, he was appointed assistant engineer to Messrs. 
To tur Eprror or Excineerine. | A. and K. Macdonald, and during the succeeding six 
Sm,-—Mr, Humphreys in his letter on the subject of | years was engaged in the building of the Kellin Rail- 
the Steam Locomotive, published in your issue of| way, Arklow Harbour, Co. Wicklow, Ireland, and 
September 30, asks if roller bearings have been tried | other works. The years from 1893 to 1895 were spent 
on railway rolling-stock. The answer is very much | on the construction of the Tolsta breakwater, Storno- 
in the affirmative, as roughly 150,000 roller bearings | way, Isle of Lewis, Mr. Macdonald afterwards being 
of various makes (105,000 of one make alone) are | appointed, by Messrs. Sandeman and Moncrieff, resident 
in regular use under coaching and goods stock, carry-| engineer in charge of the construction of the Blyth 
ing loads up to 22 tons per axle, and many hundreds | Dry Dock Company's No. 3 dry dock at Blyth. Sub- 
are running under locomotives and tenders. At least | sequently, he supervised the reconstruction of the 
two very heavy locomotives have all axles fitted, the | No. 2 dry dock, at Yarrow, of the Mercantile Dry Dock 
driving axle load being 28 long tons, and other engines} Company. In 1898, he joined Messrs. 8. Pearson and 
have driving axles equipped. | Son, Limited, as agent in charge of the Western section 
A number of coaching bearings have exceeded | of the Admiralty Harbour Works, Dover. He con- 
1,000,000 miles per bearing and are still running well,| tinued in this capacity until 1901, when he was 
while many thousand have exceeded 500,000 miles | appointed engineer-in-chief for the design and con- 
without appreciable deterioration. A number of| struction of a shipyard for Messrs. Butterfield and 
the engine bogie axles first fitted have exceeded | Gurie at Quarry Bay, Hong Kong. The works con- | 
500,000 miles, and the engines above mentioned as| sisted of a dry dock, three hauling slips, and the 
having their driving axles fitted, have run more than | construction of a sea wall 3,200 ft. long. The work 
100,000 miles without incident. There therefore | involved the reclamation of a large area of land and 


Yours faithfully, 
MopDERN ConcRETE DEVELOPMENT COMPANY, 
LIMIreD. 
A. C. Kwytpe, 
Consulting Engineer. 


0, Victoria-street, Westminster. 
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| of various types. 


ANNUALS AND REFERENCE BOOKS. 


Kelly's Directory of the Engineering, Hardware, 
Metal and Motor Trades.—The 1932 edition of the 
above-mentioned directory has recently made its 
appearance. As was the case with previous editions, 
the directory contains the names and addresses of 
persons and firms engaged in the various industries 
indicated in the title, both the manufacturing and the 
selling branches being dealt with. The directory 
embraces England, Scotland and Wales, and a new 
feature in the present edition is the inclusion of the 
various industries and trades connected with the 
wireless industry. The volume is divided up into 
a number of main sections, the first of which consists 
of an alphabetical arrangement of towns and villages 
under the various counties of England. A some- 
what similar arrangement of localities in Scotland 
and Wales is then given. Under the names of each 
place appear classified lists of persons engaged in 
the trades covered by the Directory. An alpha- 
betical classification of trades for the London postal 
district follows. In this, the names of firms and 

rsons are a ed, under each trade heading, in 
alphabetical order. The last main section consists of 
a similar alphabetical classification of trades for the 
whole of England, Scotland and Wales, excluding. 
of course, the London postal district. At the end 
of the volume appears an alphabetical list of the names 
of some 10,000 branded or proprietary articles and 
specialities employed in the engineering and allied 
trades, together with the names and addresses of the 
manufacturers. Other useful sections comprise an 
alphabetical list of the names and addresses of the 
manufacturers of iron and steel sections, together 
with the sizes and types of section rolled, and a list 
of the brands which appear on iron and steel products 
and the names and addresses of the makers. The 
present constitutes the 20th edition of the work, 
and it appears to be in every way worthy of its pre- 
decessors. Bound in strong red-cloth covers, the 
volume is obtainable, price 45s., post free, from Messrs. 
Kelly’s Directories, Limited, , Strand, London, 
W.C.2. 

Motorships of the World.—The t increase which 
has taken place in recent yeati#in the number of motor- 
ships in service has been commented upon in our 
columns on numerous occasions. From very modest 
beginnings in 1912, the motorship has come to occupy 
an important place in the shipping world. This 
importance is reflected in the publication, some three 
years ago, of a volume entitled Motorships of the World 
and Motorshipping Register. The third edition of the 
work, as heretofore, consists mainly of a list, or register, 
of the world’s motorships arranged alphabetically. 
By the skilful use of pbbeovéailians, a good deal of 
detailed information is given, in a surprisingly small 
space, concerning each vessel, including its type. 
date of commission, tonnage, dimensions, speed, 
tons of oil consumed in 24 hoars, type of main engine, 
number of screws, number of cylinders per engine, 
the bore of the cylinders, the piston stroke, the brake 
horse-power and the number of revolutions per minute 
of the engine, and the cooling systems adopted for the 
pistons and for the cylinders; similar particulars 
are also given covering the auxiliary engines. At 
the end of the volume are given lists of motor tankers, 
of motor-electric ships, and of vessels fitted with 
geared Diesel drive. A new feature in the present 
edition is the introduction of illustrations, comprising 
reproductions of photographs of typical motorships 
The volume, like its predecessors, 
is edited by Mr. A. C. Hardy, and is published, price 
12s. 6d., net, by Messrs. Sampson Low, Marston and 





no possible doubt as to the mechanical success of the 
roller bearing under any type of railway stock. 

It is interesting to note the distribution of the 
bearings in use, and I give below a note of the approxi- 
mate numbers in use in Europe and some of the other 


countries of the world, as far as I know them 
Sweden 48,000 
Germany 24,000 
France 15,000 
Denmark 3,800 
Cyecho-Slovakia 2,700 
Russia 1,100 
Hungary 1,500 
\ustralasia 900 
Japan and China 726 


Spain, Holland, Canada, 
Norway, Finland, India 
England 


6,700 each 
; 274 

These figures apply to one make alone and are in 
the nearest round numbers. All the locomotive 
applications are in the United States. 
superfluous, but it may be said that a similar state of 
affairs is to be found with regard to certain other 
mechanical devices. 


Yours faithfully, 
P. A, 
53, Victoria-street, Westminster, S.W.1. 
October 5, 1932. 
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the removal of a granite hill. Messrs. The Taikoo 
Dockyard and Engineering Company of Hong Kong, 
Limited, a company registered in May, 1908, are the 
proprietors of the shipyard, Mr. Macdonald served in 
the Army during the war and attained the rank of 
}major. He was living at Springfield, Largs, Ayrshire, 
| until about three years ago, when he took up his abode 


at Auchinvole Castle, Kilsyth. He was elected a 
member of the Institution of Civil Engineers on 
| February 7, 1905. 


Tae Late Mr. F. B. Brown, O.B.E.—We regret to 
have to record the death, on the 26th ult., of Mr. Frederick 
Benjamin Brown, O.B.E., at the age of 75. Mr. Brown, 
|after attending courses at King's College, London, 

became a pupil under the late Mr. W. Jacourt, 

M.Inst.C.E., serving in this capacity between the years 

1877-1879. Subsequent to the latter date, he was on 

the engineering staff of the London and South-Western 

Railway, and in 1880-1881 assisted in an investigation 
| Tegarding the atrength of bridges on that line, carried 
}out by Mr. E. Benedict. He was afterwards in charge 
|} of widening works on the South-Western main line, 
| subsequently transferring to the London, Brighton and 
| South-Coast Railway, on which system he held the 
| position of district engineer, Brighton. He was made an 
associate member of the Institution of Civil Engineers 
in 1883, having formerly been a student. 


| 





Company, Limited, 100, Southwark-street, London, 
S.E.1. 

Directory of Paper Makers, 1932.—As has 
the case with previous issues, the 1932 edition of the 
Directory of Paper Makers of Great Britain and Ireland 
contains alphabetical and classified lists of paper and 
millboard makers, paper enamellers, surfacers and 
gummers, and paper makers’ representatives and paper 
jagents. The information given includes postal, tele- 
| phone, and telegraphic addresses, type of products 
manufactured, brief particulars regarding plant, and 
the names and addresses of agents. Lists of individual 
| paper mills are also given, together with maps showing 
|their geographical position. A particularly useful 
| section is that dealing with the trade designations used 
| by paper makers and wholesale stationers; two 
|separate lists are given, the first being devoted to 
| water marks, which total nearly 4,500, and the second 
| to trade names other than water marks, the number 
of entries in this latter section being about 9,700. 
Other useful features are sections dealing with standard 
names and sizes of papers and boards, and with paper- 
trade customs. The 1932 issue constitutes the 56th 
annual edition of the Directory, which is published by 
Messrs. Marchant Singer and Company, 15, Nicholas- 
lane, London, E.C.4. The orice is 5s. 6d. net, post 
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THE MOTOR EXHIBITION AT 
OLYMPIA. 


THE most striking feature of the motor industry 
during the past twelve months has been the manner 
in which both home and overseas sales have been 
maintained in face of the continued world depres- 
sion. As we pointed out recently,* the output 
for 1931 was only some 12,500 vehicles less than 
that of the record figure reached in 1929, and while 
there was a slight decrease in home sales for the 
first six months of the present year, exports actually 
increased over the same period. The industry is 
certainly to be warmly congratulated on this result, 
which has only been achieved by continuing to offer 
the public remarkable value for money. This, in 
turn, has only been effected by the production of 
increasingly sound designs under the most econo- 
mical methods of manufacture, so that the present 
satisfactory position of the trade is primarily due 
to the abilities of the designers and production 
engineers who work behind the scenes. This 
fact is apt to be overlooked, and more than one 
firm has paid dearly in the past for failing to realise 
that every model is judged by the public on the 
performance obtained for a given price, and that 
no amount of propaganda will offset a design that 
is inferior on either a performance or production- 
cost basis. As might be anticipated, in view of the 
very general shrinkage in private incomes, there 
has been a rapidly-increasing demand for the cheaper 
models, and an analysis of the cars licensed in the 
first half of the present year reveals 49,923, with 
a rating between 7 and 12 h.p., 21,613 with a rating 
between 13 and 16 h.p., and 6,961 with a rating 
between 17 and 24h.p. The greatest growth has 
been in the 9-h.p. class, the number of cars licensed 
in this group having increased from 4,451 in the 
first half of 1929 to 10,791 in the first half of 1932. 

There have been no striking developments in 
design since the last exhibition at Olympia, almost 
the only points calling for particular comment 
being the extension in the use of the hydraulic 
type of clutch, and a tendency to return to the 
four-cylinder engine on the part of makers who 
have previously shown a preference for six-cylinder 
models. The free-wheel also appears to be increas- 
ing in popularity, and a number of makers are 
adopting flexible engine mountings with a view to 
reducing chassis vibration. The hydraulic clutch, 
introduced in 1930 by the Daimler Company, 
appears to have entirely fulfilled expectations, and 
is not only being applied in the heavier classes of 
vehicles, but has been introduced on new 10-h.p. 
models by the Lanchester and B.S.A. companies. 
The position with regard to the free-wheel is a little 
obscure. The device itself is of respectable anti- 
quity, but in its earlier forms was too crude to 
merit serious consideration. A few years ago, a 
number of new designs were evolved in this country, 
and although some of them appear to have been 
quite sound, the attempt made at the time to popu- 
larise them on British models can only be described 
as a failure. In the past year or two, however, the 
device has been taken up vigorously by American 
makers, the somewhat unkind suggestion having 
been made by Mr. Pomeroy that this was due to 
the necessity of attempting to dispose of a large 
number of surplus vehicles. Be this as it may, the 
attempt is again being made to popularise free 
wheels in this country, and it remains to be seen 
whether their sponsors will be more successful 
than they were in 1928. Little need be said on the 
questions of the tendency to return to the four- 
cylinder engine, and of flexible engine mountings. 
We have always held the opinion that the small-bore 
six-cylinder engine represented a needless complica- 
tion, and that the difference in smoothness of running 
as between a six-cylinder and a four-cylinder model 
of equal power was imperceptible to the average 
driver. The mounting of the engine in such a way 
that vibrations will not be transmitted to the frame 





strengthened up, the slight increase in comfort 
attained is being paid for by extra weight. 
Following the practice inaugurated in 1930, the 
exhibition, which opened at Olympia yesterday, 
and closes on October 22, embraces both private car 
and marine exhibits. We may commence our 
description of the former by dealing with the new 
10-h.p. Lanchester model already referred to, which 
is being shown by Messrs. The Lanchester Motor 
Company, Limited, Coventry. This car, of which 
an illustration is given in Fig. 1, page 446, represents 
the first entry of the makers into the small car 
class, and the exceedingly high reputation enjoyed 
by the Lanchester Company for their larger cars 
lends particular interest to the exhibit. It may be 
mentioned at the outset that the price of 315/. 
for the saloon model precludes direct competition 
with the mass-produced car of corresponding 
power, and it may be presumed that the object 
of the makers has been to produce a model which 
is comparable with cars of much higher power 
from the points of view of comfort and smooth 
running, but is much cheaper to run. Although 
the wheel base is only 8 ft. 6 in., the accommodation 
is in no way cramped, the length from the dash to 
the rear axle being over 6 ft. 9 in. The car affords 
a most instructive example of the developments which 
have taken place in recent years, more particularly 
as regards the engine, the performance being fully 
equal to that of a car with twice the rating built 
a few years ago. The engine is a four-cylinder 
model, and gives strong support to our view that 
more cylinders on small cars represent a needless 
complication, since it may fairly be taken for granted 
that no Lanchester model would be offered to the 
public which was open to criticism from the point 
of view of smooth running. The makers claim that, 
in this respect, the performance is fully equal to 
that of any small six-cylinder engine, the freedom 
from vibration being attributed partly to the 
employment of the Daimler hydraulic clutch. 
The engine has a cylinder bore of 63-5 mm., and a 
piston stroke of 95 mm., giving a swept volume 
of 1,203 c.c. for the four cylinders. The compression 
ratio is 6 to 1, and the output is about 32 brake horse- 
power at 4,000 r.p.m. At the latter engine speed, 
the car has a road speed on top gear of 60 m.p.h. 
Overhead valves, operated by push rods, are 
fitted in a detachable head. ‘The cylinders form 
a monobloc casting with the upper half of the 
crankcase, and the latter is carried well down below 
the level of the crankshaft to give rigidity. The 
crankshaft is carried in three bearings, and drives 
an inclined shaft at the centre through spiral 
gears, this shaft, in turn, driving the oil pump 
at its lower extremity, and the distributor for the 
coil ignition at the top. Complete pressure lubri- 
cation is arranged for the engine bearings, the supply 
being carried to the gudgeon pins in addition to the 
camshaft bearings. The inlet and exhaust mani- 
folds are both located on the off-side of the engine, 
and a hot spot is provided. The carburettor 
is of the S.U. horizontal type, the inlet being 
provided with a Burgess air filter and silencer. 
Hot fumes from the breather are led through the 
carburettor. As is customary on Daimler and 
Lanchester cars, the hydraulic transmission is 
fitted in conjunction with the Wilson pre-selective 
gearbox. The arrangement of these two compon- 
ents was described in ENGINEERING, vol. cxxx, 
page 528 (1930), in connection with the 40-h.p. 
Daimler car, and those who require further details 
may refer to papers given by Mr. L. H. Pomeroy 
and Major W. G. Wilson, in the Proceedings of the 
Institution of Automobile Engineers, vol. xxvi 
(1931-32). As will be clear from Fig. 1, the trans- 
mission from the gearbox to the rear axle is effected 
by an open-type propeller shaft. The rear axle is 
of the underslung worm-driven type. Very close 
attention is being paid to frame stiffness at the 
present time, and it will be noticed from the 


at once recalls turbine practice, but there is a figure that cruciform bracing has been adopted 
difference in the two cases in that the vehicle engine | 0" the Lanchester model. This form of construc- 
has customarily been utilised as a frame stiffener, | tion is becoming increasingly popular, and there 
and unless this point is given due consideration | 18 0 doubt that it offers exceptional resistance to 
with a flexible mounting, excessive frame distortion | }ozenging and weaving stresses, in addition to 
may arise. If, on the other hand, the frame is those due to direct road impact. Long semi- 








* See page 392, ante. 


etait 


elliptic springs are fitted on both axles, in con- 
junction with Luvax hydraulic shock absorbers. 





| There is a 








marked tendency in commercial- 
vehicle design to set the engine well forward in 
respect of the front axle, the practice giving a 
better weight distribution between the two axles, 
rendering the engine more accessible, and com- 
bining many of the advantages of forward and 
normal control. None of these factors is of great 
importance in private-car design, but there is 
nevertheless a tendency in the same direction, the 
object in this case being to give the maximum body 
space with respect to the wheelbase. An example 
of this practice is given by the new 16-h.p. saloon 
shown by Messrs. Wolseley Motors (1927), Limited, 
Ward End, Birmingham, and illustrated in Figs. 2 
and 4, pages 446 and 450. It will be at once evident 
from the latter illustration that the engine has 
not been placed so far forward as to detract from 
the appearance of the car as a whole, as has certainly 
been the case with some of the commercial vehicles 
in which the engine is completely overhung. As 
a matter of fact, any tendency to an unsightly 
snout has been completely avoided in the Wolseley 
car by sloping the radiator, and bringing the rear 
bonnet line close to the windscreen. Another 
striking feature of the car, although of perhaps 
more interest to the user than to the student of 
design, is the complete nature of the equipment. 
This includes a free wheel, electrical direction 
indicators on both the front and rear number plates, 
a stone guard over the radiator, dual electric screen 
wiper, an electrically-operated petrol gauge on the 
instrument panel, a sliding roof, and dip sticks on 
the gearbox and back axle. The name badge on 
the radiator is illuminated to assist identification 
when parking. 

The engine is a six-cylinder model with a cylinder 
bore of 65 mm. and a piston stroke of 101 mm., 
giving a capacity of 2,025 c.c. and an R.A.C. rating 
of 15-7 h.p. The cylinders are cast in one piece 
with the crankcase, and are fitted with centrifugally- 
cast liners. The pistons are of aluminium alloy, 
and the connecting rods of Duralumin. The crank- 
shaft is carried in seven bearings, and is fitted with 
a sprocket at the front end for driving the overhead 
camshaft. The drive is effected in two stages by 
means of roller chains. The intermediate shaft is 
mounted on a bracket which pivots for adjusting 
the upper chain, which is of the duplex type, while 
the single lower chain is fitted with an automatic 
tensioning device. The sprocket bearings on the 
latter and on the intermediate shaft are pressure 
lubricated. The valves are inclined, and steel 
rockers of oval section are employed. The cover 
for the valve gear is of aluminium, and is provided 
with a compartment packed with metal wool and 
connected to the carburettor intake. The car- 
burettor is a horizontal 8.U. model, and is bolted 
to the aluminium intake manifold on the off-side 
of the engine. The exhaust manifold is on the 
near side, but there is a cross connection through 
the cylinder block to provide a hot spot. There is 
an inclined shaft at the front of the engine driven 
by skew gearing from the crankshaft, the distributor 
for the coil ignition being driven from the top of 
the inclined shaft and the oil pump from the bottom. 
The distributor is both manually and automatically 
controlled. The oil is drawn from the reservoir in 
the sump, through an external copper pipe, to an 
external strainer, and then passes to the pump, 
and there is a second filter between the pump and 
the bearing leads. The cooling water is pump 
circulated, the pump being driven by skew gearing 
from the wheel which drives the inclined shaft, 
already referred to. 

The clutch is of the single dry-plate type, and the 
gearbox provides four forward ratios. The fourth 
gear is direct, while silence is obtained on the third 
gear by the use of constant-mesh double-helical 
wheels. The first and second gears are of the 
usual sliding type. As the gearbox forms one 
unit with the engine, and the latter is exceptionally 
far forward, it has been necessary to locate the gear 
lever behind the box. The selector bar is brought 
out at the back of the box on the near side, and 
the gear lever is coupled to a cross shaft carrying the 
pick-up lever. The free wheel is mounted at the 
back of the gearbox, and is of the roller type. It 
is of large diameter and of substantial construction, 
and can be made positive at will. The positive 
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10-H.P. CHassis with 
LANCHESTER Motor COMPANY 


Fia. | 


drive is effected by means of a dog clutch operated 
from the dash, and this clutch is also automatically 
engaged the used. Ball or 
roller bearings are used throughout the gearbox. 
Che drive is taken from the latter to the back axle 
vy un open propeller shaft Hardy Spicer 
universal joints, and the axle is of the three-quarter 
floating type with spiral-bevel final drive The 
frame is stiffened by a cruciform member with an 
elongated centre, and upswept the rear 
axle, as shown in the figures. Semi-elliptic spring 
ing is employed for both axles, with hydraulic shock 
absorbers, and a spring damper is fitted to the rear 
end of the off-side front spring to protect the 
steering from periodic vibrations. The brakes are 
operated on the Lockheed hydraulic system, with 
an independent hand brake of the usual type. 

It has already been stated that, apart from the 


when reverse gear is 


by with 


Is over 


10-h.p. Lanchester model with a hydraulic clutch, 
1 second 10-h.p. car with the same fitting is being 
shown by Messrs. The Birmingham Small Arms 


Company, Limited, Small Heath, Birmingham. In 
this case, the four-door six-light saloon is priced at 
240/. The car is fitted with a four-cylinder engine 
with a cylinder bore of 63 mm, and a piston stroke 
of 95 giving a swept volume of 1,185 c.c. 
The transmission system incorporates the Wilson 
yearbox, the Daimler clutch, and as 
the two cars are so similar in their general features, 


miim., 


as well as 
we may at once pass on to a second model shown 
by the B.S.A. Company, which is of even greater 
engineering interest As the majority of our 
readers will be aware, the company introduced a 
three-wheel chassis a few years ago, which, apart 
from this unconventional feature, was also fitted 
with front-wheel drive. The latter is also being 
employed on the new 9%-h.p. model illustrated in 


Figs. 3 and 5, pages 447 and 450, although it will 
be noticed that the car has four wheels. and is 
therefore conventional in’ external ippearance, 


HYDRAULIC 


CLutcH; Messrs. THe Fia. 2. 


LIMITED. 


Before describing the car in detail, it may be pointed | 


out that the transmission system has been fully 


tried out on the three-wheel model, and that it 
possesses certain fairly obvious advantages. A 
more even distribution of weight between the 


two axles can be secured, the absence of the pro- 


peller shaft and rear-axle casing leaves the body | 


designer with greater freedom, and the possibility 
of building the engine and transmission in one unit 
enables a distinct saving in weight to be effected 
with increased rigidity. As regards road perform- 
ance, front-wheel driven cars are generally con- 
sidered to possess exceptionally good road-holding 
and cornering qualities, and their comparative 
rarity is probably to be explained mainly by the 
innate conservatism of the motoring public. 


16-H.P. CHassis WITH FREE-WHEEL ; Messrs. WOLSELEY 


Morors (1927), Limrrep. 


worm drive, which incorporates a differential of the 
spur type. From the differential, the drive is taken 
to the front wheels by open propeller-shafts, which 
are fitted with universal joints of the fabric type 
at their inner ends and all-metal joints at their outer 
ends. As the gear-box and clutch are well ahead 
of the driving position, somewhat unusual operating 
mechanism is called for. The clutch pedal is 
connected, through a steel tube, to an adjustable 
rod actuating the rocker arm for engaging and dis- 
engaging the clutch. The gear lever is pivoted on 
a push rod contained in a rotatable casing projecting 
rearwards from the gearbox. The lower end of 
the lever makes a cup joint with a bracket attached 
to the casing, so that the forward and backward 
movements of the lever cause the push rod to slide 


The engine is a four-cylinder unit with side-by- | through the casing, while sideways movement 


side valves, the cylinder bore being 60 mm. and the 
piston stroke 95 mm. The capacity is therefore 
1,075 c.c., corresponding to an R.A.C. rating of 
8-9 h.p. The cylinder block and crankcase are in 
one casting, with a detachable cylinder head. The 
crankshaft is carried on ball and roller journals, 
and as it is very short and of large diameter, only 
two bearings are employed. The camshaft is driven 
from the crankshaft by a duplex chain, and the 
lubricating pump is driven by skew gears from the 
camshaft. The pump is of the gear type, and the 
oil is delivered under high pressure to the main and 
big-end bearings, and also to the tappet gallery, 
where lubrication is provided for the tappets, cams, 
and camshaft bearings. The gearbox is, of course, 
in front of the engine, with which it forms a unit 
construction. Three forward speeds are provided, 
the ratios being 5-2, 9-4 and 18-6 to 1, while the 
reverse ratio is 23-3 to 1. The constant-mesh gears | 
are of the double-helical type. The clutch is a} 
multi-plate unit, having two light-alloy discs, with | 
cork inserts, running in oil. The drive is conveyed | 


from the gearbox through a short shaft to the final’ Cowley, Oxford, which is rated at 10 h.p. 





| springs are employed for the rear suspension. 


rotates the latter. 

As will be clear from Fig. 5, the chassis frame 
is of conventional form, and the usual semi-elliptic 
The 
front wheels are, however, independently sprung 
on eight transverse quarter-elliptic springs, four to 
each wheel, asshown in Fig.3. Four-wheel braking 
is employed, with a single drum for the two front 
wheels. This drum is coupled to the differential, 
and the braking effect is transmitted to the wheels 
through the propeller-shafts, being thus balanced 
between the two wheels. All three brakes are 
operated by the pedal, and there is a hand lever 
operating the rear brakes only. 

There must be many owners of the Morris Minor 
car who find it somewhat too small for their require- 
ments, but who do not feel justified in changing 
over to a Morris Cowley owing to the very appre- 
ciable increase in taxation, insurance, and running 
expenses. Such owners, and no doubt also a much 
wider public, will welcome the appearance of the 
new model shown by Messrs. Morris Motors, Limited, 
This car, 
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Fig. 3. 
CoMPANY 


of which the chassis is shown in Fig. 6, page 450, is 
relatively very roomy, while being fast enough to 
hold its place comfortably in modern high-speed 
traffic. In common with all other Morris models, 
the equipment is exceptionally complete, and the 
car is very attractive in appearance. The four- 
cylinder engine has a cylinder bore of 63-5 mm. and 
a piston stroke of 102 mm., giving a capacity of 
1,292 c.c. and a Treasury rating of 10 h.p. The 
cylinders are cast en bloc with the skirt of the crank- 
case, which is extended well below the crankshaft 
centre and liberally reinforced by internal webs, 
giving a deep girder structure of great rigidity. 
The pistons are of aluminium alloy, and the complete 
assemblies of rods and pistons are equalised in 
weight to within 0-20z. The crankshaft is carried 
in three bearings with die-cast white-metal linings. 
The cylinder-head is detachable, and side-by-side 
valves are fitted, the combustion spaces being 
completely machined to ensure equal compression 
in each cylinder and the reduction of carbon deposit. 
The camshaft is of large diameter and is carried in 
three bearings. It is driven from the crankshaft 
by a duplex roller chain. The tappet guides are 
mounted in two units which can be completely 
removed without interfering with any other compo- 
nent, and the tappets are spring-loaded to ensure 
silent operation. The exhaust and inlet manifolds 
are both located on the near side and embody a 
hot spot. There is a detachable cover over the 
cylinder head containing an air cleaner. The air 
is drawn in opposite the sparking plugs, and after 
passing through the filter, is led through the pipe 
visible in the figure to the carburettor. Ducts are 
provided in the cylinder block through which the 
fumes from the crankcase pass to the filter, and 
thence enter the carburettor with the air supply. 
The oil pump is driven from the centre of the 
camshaft by skew gearing, and is mounted exter- 
nally on the side of the crankcase, where it 
is accessible without removing the sump. The 
shaft driving the pump is extended rearwards to 
the opposite side of the crankcase for the distri- 
butor drive, the shaft being set at an angle to bring 
this component into a convenient position for 
examination. The lubricating arrangements follow 


normal practice, and hardly call for particular 
comment. 
employed. 


Thermo-syphon fan-assisted cooling is 











9-H.P. Front-WuHeEet Drive Car; Messrs. THE BrrMINGHAM SMALL ARMS 


, LIMITED. 


; The clutch is of the single-plate type with cork 
linserts in the driven plate, and is automatically 
fed with oil from the crankcase. The gearbox is 
provided with four forward speeds, the ratios being 
4-7, 6-9, 10-57 and 18-66 to 1, while the reverse 
ratio is 23-5 to 1. All the gear wheels are of case- 
hardened nickel-chrome steel, and the constant- 
mesh and third-speed wheels are of the double- 
helical silent type. The shafts are short and of 
large diameter, and are carried in ball or roller 
bearings. Silence is further ensured by employing 
a stiff ribbed casing. The box is provided with a 
large filling orifice and a dip stick, so that the oil 
level can be checked and maintained with a minimum 
of trouble. As will be clear from the figure, an 
open-type propeller-shaft is employed to transmit 
the drive to the back axle, which is of the three- 
quarter floating type with spiral-bevel final drive. 
The universal joints are of the fabric-disc type with 
centreing steadies. Bishop cam steering is employed, 
and semi-elliptic springing is used on both axles. 
Braking is on the Lockheed system, with the usual 
independent hand brake. Reference has already 
been made to the complete nature of the equipment, 
and it may be mentioned that this includes Triplex 
glass throughout, dipping head lamps, dash-reading 
electric-petrol gauge, electric windscreen wiper, and 
the new direction indicator which is being fitted to 
all Morris models of over 10 h.p. This indicator is 
mounted on a bracket extending from the scuttle, 


|and might be described as a miniature traffic con- 


troller. It is provided with red, yellow and green 
lights on the rear side, and amber, yellow, and 
green on the front. Amber is employed in place of 
red in the latter case to comply with the law 
prohibiting red lights visible from the front of the 
car. The signals are operated by means of a 
switch in convenient reach of the driver. 

As we mentioned in our introductory remarks, 
much the most popular cars at the present time 
are those of from 7 to 12 horse-power. Fortunately 
for those firms who have specialised for many years 
in larger cars, however, there is still a reasonably 
good market for such models, and practically all 
the leading firms in the industry are exhibiting cars 
in the heavier classes. The majority of these 
represent modifications of the firms’ standard pro- 
| ducts, but Messrs. The Sunbeam Motor Car Company, 
| Limited,. Moorfield Works, Wolverhampton, are 








showing the entirely new 20-h.p. model illustrated 
in Fig. 7, page 450. The car is designated a ‘‘ speed 
model” by the makers, from which it may be 
inferred that it has a somewhat exceptional per- 
formance. It is, however, not intended to be a 
racing car, careful attention having been given to 
the comfort of the driver and passengers, and those 
features of earlier models being retained which have 
led to Sunbeam cars being recognised as possessing 
an exceptional durability. Actually, a cruising 
speed of between 60 and 70 miles per hour is claimed 
for the car without any loss of comfort or undue 
driving strain. The body is a sports saloon of new 
design, which gives adequate stream-lining without 
restricting the interior accommodation. As it 
anticipated that the car will appeal to a somewhat 
different class of driver, the synchro-mesh gearbox, 
which is a feature of the firm’s other models, has 
not been fitted to the speed model, the design 
following orthodox lines throughout. 


Is 


The engine is a six-cylinder unit with a cylinder 
bore of 75 mm. and a piston stroke of 110 mm., 
giving a capacity of 2,916 c.c., and an R.A.C. rating 
of 20-9 h.p. Overhead valves, operated by push 
rods, are mounted in a detachable head. The 
design of the induction system is of great import- 
ance where a somewhat exceptional performance 
is called for, and in the speed model, a Zenith down- 
draught carburettor is bolted directly to a flange 
located centrally at the top of a practically straight 
manifold, the cylinders being fed by six short 
branches springing from the underside of the pipe. 
The exhaust manifold has three branches, and is 
located below the induction manifold, a hot spot 
being provided at the centre. The cylinders form 
a monobloc casting with the upper half of the crank- 
case, in which the crankshaft is mounted. The 
pistons are of the special Sunbeam type, described 
in ENGINEERING, page 214 ante. The connecting- 
rods are steel forgings of H section, and the crank- 
shaft is 55 mm. in diameter and is carried in four 
gunmetal bearings lined with white metal. The 
flywheel is flanged to the end of the shaft, which 
also carries a ball bearing for the front end of the 
primary gear shaft. There is one inlet and one 
exhaust valve to each cylinder, each valve being 
fitted with two springs. The tappet adjustment is 
effected by means of a hardened steel pin screwed 
into the end of the rocker arm. The inlet valve 
port is 37 mm. in diameter, and the exhaust valve 
port 32 mm. in diameter. The camshaft is of case- 
hardened steel, and is carried in four bearings. It is 
driven by chain from the crankshaft, and the cams 
are formed solid with the shaft. The pump and 
dynamo are driven by chain from a second wheel 
on the camshaft. As regards the lubrication system, 
the oil is first forced through a pressure filter, and 
then through the drilled crankshaft to all the 
bearings, by a gear-type pump located in the lower 
half of the crankcase. The pump is driven by 
spiral gears from the camshaft, and the oil pressure 
is regulated by a spring-controlled valve. The 
valve rockers are lubricated by oil fed from the 
interior of the rocker shafts, the oil being carried to 
ball cups on the end of the tappet rods. The surplus 
oil passes to the push rods and falls by gravity 
on to the tappets. Forced water circulation is 
employed, a pump with a capacity of 18-5 gallons 
per minute being mounted on the dynamo-driving 
shaft. A film block radiator is fitted with thermo- 
static shutter control. 

The clutch is of the single-plate three-lever type, 
with Halo facing material. The gearbox is bolted 
directly to the flywheel casing. There are four 
forward gears, the ratios being 4-9, 7-13, 10-89, 
and 19-6 to 1. The reverse ratio is 14-82 to I. 
The gear wheels are of case-hardened nickel steel, 
and all the shafts run on ball bearings. Right-hand 
gate change is employed. The rear axle is of the 
semi-floating type, with a spiral-bevel final drive. 
The rear-axle torque is taken through a torque tube, 
and the propeller shaft is enclosed. Both sets of 


springs are semi-elliptic, and are fitted with hydraulic 
shock-absorbers. The front-spring leaves are 2 in. 
wide, and the rear spring leaves are 2} in. wide. 
The four wheel brakes are operated on the Lockheed 
system. The hand brake operates mechanically on 
the rear wheels only, the shoes being common to 





both systems to allow the maximum width to be 
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employed. The brake drums are of steel, and are 
350 mm. in diameter in all wheels. The steering 
gear is of the nut and screw type, the nut being 
babbited. No provision is made for adjustment, 
as the wear is claimed to be negligible. The wheel 
base is 10 ft., the track is 4 ft. 7} in., and the ground 
clearance is 6 in. The overall length of the car is 
13 ft. 8 in., and the overall width is 5 ft. 10 in. The 
weight of the chassis, including oil, petrol, and water, 
is approximately 254 cwt. 

We propose to deal with the marine exhibits in 
our next and subsequent issues. 


CONTRACTS. 


Messrs. Toe VaucHan Crane Company, Limirep, 
Openshaw, Manchester, have received an order from the 
London and North Eastern Railway Company, for the 
supply of four 15-ton, four-motor cranes, and one 5-ton 
crane, for that company’s works at Darlington. 

Messrs. Neorettt AND Zamapra, 38, Holborn-viaduct, 
London, E.C.1, have received a contract to supply their 
distance-dial thermometers for the 
determination of the engine and boiler temperatures 
of the four new British cruisers, H.M.SS. Leander, 
Orion, Neptune, and Achilles. 


tnercury -in-stec! 


Brotners, Liwrrep, Park Iron Works, 
Sheffield, have obtained an important contract of the 
value of 202,0001.,, from Messrs. Arcos, Limited, London, 
for heavy machinery for the manufacture of solid rolled- 
stec] wheels for railway rolling stock. The contract is to 
be executed in conjunction with Messrs. Edgewater Steel 
Company, Pittsburgh, U.S.A., and Messrs. Taylor 
Brothers and Company, Limited, Trafford Park, Man- 
chester. The plant will be manufactured in Sheffield 
and also partly in Glasgow by Messrs. Duncan Stewart 
and Company, Limited. The plant is to be installed 
at the Dzerjinsky Works, at Dnepropetrovsk, near 
Zaporjie, and is to include a group of three powerful 
Davy patent high ~yr steam hydraulic forging presses 
of 3,000, 7,000 and 2,500 tons power, respectively, a 
high-power wheel rolling mill of the Edgewater type, Bell 
patents, and electrically-operated machinery for handling 
the materials between the furnaces, presses and mill. 


Messrs. Davy 


Messrs. Tue Lonpon Exvectrric Fram, Brighton-road, 
South Croydon, Surrey, have recently supplied search- 
lights for display purposes at Blackpool, Belle Vue, 
Manchester, Shrewsbury, Rothesay, Westcliff, &c. 

Messrs. YARROW AND Company, Limrrep, Scotstoun, 
Glasgow, inform us that an order for a Yarrow patent 
water-tube boiler, having a working pressure of 500 Ib. 
per square inch, a steam temperature of 750 deg. F., 
and a normal and maximum evaporation of 44,000 Ib 
and 66,000 Ib. per hour, respectively, has recently been 
placed by Messrs. The United Paper Mills, Limited, 
Myllykoski, Finland, with Measra. Tammerfors Linne-och 
Jern Manufaktur A./B.. Tammerfors, who are Messrs. 
Yarrow’'s licencees in Finland A portion of the manu 
facture the boiler will be carried out in Finland, to 
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PERSONAL. 


Mr. Guy Locock, C.M.G., has been appointed director 
of the Federation of British Industries by the unanimous 
decision of the Grand Council of the Federation. 

Mr. G. SKINNER recently sailed for Montreal, where he will 
act as service engineer to Messrs. The Associated Equip- 
ment Company of Canada, Limited. He will fill a position 
rendered vacant by illness. Latterly he had acted as 
assembly engineer for Messrs. The Associated Equipment 
Company, Limited, Windmill-lane, Southall, Middlesex. 

Messrs. Tue Berrer Lives Company, electric trans- 
engineers, Mile Oak, Tamworth, Staffs., have 
removed their London office from 146, Bishopsgate, 
E.C.2, to 32, Shaftesbury-avenue, Piccadilly Circus, W.1. 

Messrs. Larptaw, Drew anp Company, LimtreD, 
owing to expansion of business, have found it necessary 
to move their offices to 52, Frederick-street, Edinburgh, 
to which all correspondence should be addressed. Their 
works, however, remain at Gilmour-street, Simon-square, 
Edinburgh. 


mission 


Messrs. J. anp C. G. Bontinpers MEKANISKA VERK- 
staps, A./B., Stockholm, founded in 1844, and Messrs. 
MunkTeLLs Verxstaps Nya, A./B., Eskilstuna, Sweden, 
founded in 1832, have amalgamated. The Bolinders 
Company specialises in crude-oil marine engines, wood- 
working machinery, kitchen stoves and household 
machines. The Munktell Works manufacture agri- 
cultural machinery and implements, as well as crude-oil 
engines. The new concern is styled Messrs. A./B 
Bolinder-Munktell and its factories will be concen- 
trated at Eskilstuna. The department of the Bolinder 
Company, which specialises in household machines and 
kitchen stoves, will, however, remain as an independent 
company and will retain the name of Bolinder. 





NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Railway Docks.—Allegations by the Trades and 
Labour Council that the Great Western Railway Company 
were not keeping their pledge of 1921, not to develop 
one port at the expense of another in South Wales, 
were considered by the Parliamentary Committee of 
the Cardiff City Council, on Monday. It was decided 
to send a deputation to Sir James Milne, general 
manager of the Great Western Railway, on the subject, 
it being contended that owing to the inadequacy of the 
number of appliances available at the East Dock, 
Cardiff, vessels which should be dealt with in that dock 
were sent to other docks with the result that the larger- 
sized vessels were loaded at other ports, particularly 
Barry, to the detriment of Cardiff. 





Unemployed Coal Trimmers.—Trimmers employed at 
the Penarth Docks, who are stood off and do not parti- 
cipate in the wages pool, are to receive the dole. This 
decision was arrived at by the Cardiff Court of Referees. 
The position now is that some 300 trimmers employed at 
Cardiff, Penarth and Barry have qualified for unem- 
ployment benefit while they are stood off and not parti- | 
cipating in the wages pool. The result is that the | 
earnings of those actually working have been increased, 
and a rota has been drawn up of men to stand down | 








designa prepared by Messrs. Yarrow in Glasgow 


jin business was demonstrated by a Cardiff shipowner 


Faravay House O_o Srupents’ AssoctaTion rhe 
24th annual dinner of the Faraday House Old Students’ 
Association will held on Friday, October 21, at the 
Savoy Hotel, Strand, London, W.C.2. Members are 
reminded that they may introduce guests, who need 

necessarily Faradians. There will an oppor- 
tunity for informal conversation after the dinner. Ee rly 
applications for tickets, price 10s. 6d should b 
made to the honorary secretary of the Association, 66, 
Southampton-row, London, W.C.1 


be 


not be be 


be | 


each, 


Finssvury Tecunicat Cotiece O_p Stupents’ Asso 
CIATION We are informed that the Finsbury Technical 


College Old Students’ Association is —— to ie 


| 


+ series of informal and inexpensive dinners during the 
next six months to enable former students of the College 
renew old associations All those interested are 
invited to write to the honorary secretary of the Asso 

ciation, Mr. F. R. C. Rouse, at Messrs. Venner Time | 
Switches, Limited, New Malden, Surrey, or at 15, Clifton- | 
Golders Green, London, N.W.11. 


to 


yardens 


| 

| 
aL. Socreties’ Joint Apvisory | 
Advisory Committee of Chemical | 
and Allied Societies formed in Manchester 
The participating are the Manchester and 
district sections of the Institute of Chemistry of Great 
Britain and Ireland, the Society of Chemical Industry, | 
the Society of Dyers and Colourists, te Oil and Colour | 
Chemists’ Association, the Institute of Rubber Industry, | 
and the Manchester Literary and Philosophical Society. | 
The new Committee is formed of the honorary secretaries | 
of these societies, it is not an executive body, but is | 
advisory and consultative 


MANCHESTER CuEeMK 
COMMITTEE A Joint 
has been 


societies 


from the wages pool 


Rapid Air Transport._-The use of the aeroplane 
last week, who flew from London to Cardiff, had lunch 
and a business conference, and returned to London the 
same day. Mr. Halford Constant, a director of Constants 
(South Wales), Limited, the Cardiff shipowners, left the 
Heston Aerodrome at noon, and reached Cardiff at 

20 p.m. He left again shortly after 3 o'clock, and 
was back in London by 4.20 p.m., using a D.H. Puss 
Moth plane fitted with a Gipsy IIT engine, which he has 
been flying for business purposes during the last couple 
of months 

South Wales Shipping.—Thirty-two Cardiff-owned 
vessels have been withdrawn from the laying-up berths 
and put back into commission, as a result of the increased 
activity in the homeward grain markets. In spite of 
this, however, there were more vessels laid up in the 
South Wales docks of the Great Western Railway on 
October 1 than has previously been the case, there being 
90 ships totalling 182,221 net tons, equal to 455,782 
deadweight tons, lying idle. This was 21 vessels and 
74,257 deadweight tons more than was the case on 
July 1. Of the aggregate on October 1, no fewer than 
74 making 359,062 deadweight tons were locally-owned, 
representing 80 per cent. of the total. All the laid-up | 
ships were British with the exception of one foreign 
vessel of 2,342 net tons at Barry. Forty-two vessels 
making 74,418 net tons were laid-up at Cardiff, 5 making 
10,946 tons at Penarth, 19 making 48,066 tons at Barry, 
19 making 42,598 tons at Newport, 3 making 2,515 tons 
at Port Talbot, and 2 making 3,678 tons at Swansea. 


or Usirep Kinepom ANTHRACITE INTO 
An average of about 5,000 tons of coal from 


IMPORTS 
MONTREAL. 


It will initiate schemes and | Great Britain is now being unloaded at Montreal daily, 


emphasise the unity amidst the diversity of member | « total of 691,670 tons of anthracite having been received 


societies. It will arrange joint meetings and co-ordinate 
other meetings and social functions, and will publish 
annually a calendar of meetings held by the societies 
concerned. It emphasised that, under the new 
scheme, the member societies will not lose their present | 
individuality. The first publications of the new Com- 
mittee comprise a card calendar and a pocket book in | 
which are set out detailed particulars of the 1932 4 

} 


18 





meetings of the constituent societies. The pocket- 
book algo contains the constitution of the new Joint 


Committee, the honorary secretary of which is Mr. H, 
lway 


Clayton, 12, Bro Avenue, Cheadle, Cheshire 


| from the United Kingdom between the opening of navi- 
| gation in April and the end of August. Imports to that 
date have thus practically reached the total for the whole 
of the 1931 season, namely, 692,012 tons. 
Dominion as a whole, importations of anthracite from 
| the United Kingdom totalled 543,989 tons during the 
first eight months of 1931. 
ing period of this year, however, has reached 818,113 
tons. 


Taking the 


The total for the correspond- 


On the other hand, imports of anthracite from the 


United States have dropped from 1,475,775 tons for the 
first eight months of 1931, to 1,089,113 tons for the 
corresponding period of 1932, 


the supply 
plant for the Soviet. 
to 


THE NORTH. 


Grascow, Wednesday. 

Scottish Steel Trade.—A dull tone is still prevalent in 
the Scottish steel trade, and movement in heavy material 
is very restricted, chiefly owing to the quietness at the 
shipyards. The world’s markets are so quiet that the 
cargo-carrying vessels laid up in this area alone represent 
a very large tonnage, and until there is some reasonable 
prospect of a goodly proportion of these vessels being 
_ into commission again, the outlook for the ship- 

nuilders is very poor indeed, and of course so must that 
of the steelmaker be also. The black-steel sheet trade 
continues to progress quite nicely at the present time, 
and business is fairly satisfactory; the immediate pros- 
pects are very encouraging, as inquiries point to some 

romising lines of good tonnage. Local producers of the 
fighter gauges are favourably placed to meet res 
and have not only been doing well in the Canadian and 
Far Eastern markets, but also in the Central American 
area. The heavier gauges, on the other hand, are 
extremely slow, but the slight improvement in galvanised 
descriptions continues. The following are the current 
market quotations :—Boiler plates, 9/. per ton; ship 

lates, af 15s. per ton; sections, 81. 7s. 6d. per ton ; 

lack-steel sheets, } in., 71. 15s. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 111. per ton, all delivered 
at Glasgow stations. For the latter, the export quota- 
tion is now 10l. per ton, f.0.b. Glasgow. 

Malleable-Iron Trade.—No improvement is yet dis- 
cernible in the malleable-iron trade of the West of 
Scotland, and the general demand is very restricted. 
The re-rollers of steel bars are finding the prevailing 
conditions very difficult, as not only are Continental 
quotations very keen, but they have also to face increased 
costs of semi-finished material coming from the Con- 
tinent. The result of this is that the output at present 
is very poor. Market quotations are as follow :— 
“Crown ” bars, 9/. 15s. per ton for home delivery, and 
91. 5s. per ton for export ; and re-rolled steel bars, 61. 10s. 
per ton for home delivery, and 61. 5s. per ton for export. 

Scottish Pig-Iron Trade.—There is no change to report 
in connection with the Scottish pig-iron industry, and 
the small day-to-day demand is easily met from stock. 
Production is still limited to one furnace, and ship 
ments from India continue to arrive in the Clyde. Prices 
are unchanged, and are as follow :—Hematite, 67s. 6d. 
per ton, delivered at the steel works; foundry iron, 
No. 1, 70s. per ton, and No. 3, 67s. 6d. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour continues small, 
and last week the total amounted to 471 tons, against 
129 tons during the corresponding week of last year. 
Of the former total of 471 tons, 421 tons went overseas, 
and 50 tons coastwise. 

Shipbuilding Contracts for the Forth.—The Burntisland 
Shipbuilding Company, Limited, have again been 
successful in booking another contract for a vessel for 
London owners. This time it is for a collier of 3,300 tons 
deadweight of special design, and this order makes the 
seventh vessel booked within the past year. A contract 
to build a powerful sea-going twin-screw tug for service 
at Cochin, India, has just been secured by Messrs. Henry 
Robb, Limited, Leith. She will have two sets of triple- 
expansion engines developing 1,000 i.h.p., and two oil- 
burning boilers, and will be equipped with fire-fighting 
and salvage apparatus, and a wireless installation. 


NOTES FROM 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Tuesday. 

Iron and WSteel.-Business is opening out slowly. 
Though in some quarters of local industry the view is 
held that current conditions are likely to be prolonged for 
several years, there is, elsewhere, a more optimistic 
feeling. This finds support in the more liberal circula- 
tion of inquiries and what appears at the moment, at 
any rate, to be a greater readiness on the part of foreign 
users, distributed over a very wide area, to place contracts 
for forward delivery. A great deal of slackness still 
prevails in armament, munition and railway-steel manu- 
facture, and nothing like the gross volume of work 
required to keep ship-steel making plants in steady 
occupation is either forthcoming or in early prospect. 
On the other hand, welcome openings have arisen for 
the supply of steel plates, sheets, various types of engine 
parts and cabin and deck fittings, and these are being 
explored with the prospect of ultimate benefit to Sheffield 
and district concerns. Russia has provided local manu- 
facturers with a lot of valuable work. Mention is 
made on this page of a contract valued at 202,000. for 
of a modern-design railway-wheelmaking 
In this connection Sheffield is 
co-operate with Manchester engineers in ensuring 
delivery within the next nine months. Other important 
orders have been booked from the same source for high- 
speed machine tools and the highest-class alloy steels, 
some of which average approximately 200/. per ton. 
Mining machinery demands are becoming more notice- 
able. In connection with the progress of mechanical 
coal-getting in mines just on the outskirts of Sheffield 
and further afield in Yorkshire and neighbouring counties, 
there is a call for coal-cutting and crushing apparatus 
capable of manipulating and reducing large slabs of 
mineral to specific market sizes. As such machinery 
has to work at a considerable rate and stand great 
wear and tear, only productions of guaranteed efficiency 
have any chance of securing buyers. Inquiries for steel 
roducts of smaller type continue to arrive. This week’s 
include some from Canada for carbon-steel and stainless- 
steel goods; from Dublin for steel scalpels and lancets 
for laboratory use ; from China for paper punches and 
related manufactures; and from Poland for springs, 
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motors, and needles for gramophones. The China 
(Shanghai) inquirer reminds Sheffield steelmakers that 
that market is keenly competitive. A report authorised 
by the Sheffield Chamber of Commerce makes special men- 
tion of steel tyres for the Colonies; tubes and bars for 
the British Admiralty ; 5,000 fire-grates for a Manchester 
housing scheme ; stainless-steel sheets, plates, wire, 
tubes, rivets, nuts, bolts, and sanitary fittings for test 
equipment of ships trading with Australia; stainless- 
steel fittings for British railway coaches ; and automatic 
paper-cutting machines for New York. 

South Yorkshire Coal Trade.—Now that the old quotas 
have been exhausted and work has been started on the 
new allotments, local collieries are finding more employ- 
ment for all grades of operatives and accounting for 
bigger outputs. Intensive efforts are bei made to 
expand house-coal sales by judicious advertising: this 
we particularly to collieries dealing direct with the 
public. Current purchases are disappointing as far as 
best qualities are concerned, but somewhat increased 
activity is shown in secondary and inferior grades. 
Steam-coal sales are only moderate. Continental busi- 
ness which usually comes to this district, has gone to 
the North-East coast and other competing areas. The 
inland demand is steady, but the bulk is accounted for 
by deliveries under running contracts. Much more slack 
is on hand than can be disposed of at ruling prices. 
Values in furnace and foundry coke are assisted by 
restriction of output. Quotations :—Best branch hand- 
picked, 27s. to 28%.; Derbyshire best house, 22s. to 
23s. 6d. ; Derbyshire best brights, 18s. to 20s. ; screened 
house coal, 18s. to 19s.; best screened nuts, 16s. 6d. to 
18s. 6d.; Yorkshire hards, 17s. to 18s.; Derbyshire 
hards, 17s. to 18s.; rough slacks, 8s. 6d. to 9s. 6d. ; 
nutty slacks, 7s. to 8s. 6d.; smalls, 5s. to 68. 


NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

Orders from Russia.—The confidence expressed in 
North-Western heavy engineering circles that the ex- 
tension of the credit period for Russian business would 
be followed by an early resumption of orders from that 
country, has already been fully justified. Foliowing 
closely upon a series of contracts, shared mainly by 
railway-plant and colliery-machinery manufacturers in 
the Manchester and Sheffield districts, intimation was 
received last week that further important contracts had 
been released for electrical plant and machine tools. 
The most important is that secured by Messrs. Metro- 
politan-Vickers Electrical Company, Limited, Trafford- 
park, Manchester, for generators, motors and other 
electrical equipment for rolling mills at a cost of ap- 
proximately 200,000. Messrs. David Brown and 
Sons (Huddersfield), Limited, have received an order for 
the delivery of machine tools to the value of 15,0001. ; 
and Messrs. Ferguson, Pailin, Limited, Manchester, are 
to supply electrical plant at a cost of 4,0001. Smaller 
contracts have been placed with local wire-manufacturing 
firms. The electrical section is at present favourably 
situated, several useful orders having also been placed 
recently by clients both in this country and abroad. 

Gas Engineering and Motor-Car Manufacture.—Several 
important orders now on hand ensure steady employ- 
ment at the Albion Ironworks of Messrs. West’s Gas 
Improvement Company, Limited, Miles Platting, Man- 
chester. These include the construction of coke-handling 
plants for the Leeds and Middleton gas undertakings, 
and for the South Metropolitan Gas Company, London. 
Although the findings of the Salter Commission are 
adversely affecting conditions in the motor manufacturing 
branch, and causing many buyers to defer purchases, 
business continues good generally. Messrs. Crossley 
Motors, Limited, Gorton, Manchester, report the receipt 
of an extensive repeat order for oil-engined motor omni- 
buses from the Birmingham Corporation; and Messrs. 
Leyland Motors, Limited, Leyland, near Preston, have 
recently secured an order from Messrs. Crosville Motors 
Company, Limited, for 87 machines of various types for 
fleet augmentation purposes. Makers of motor accessories, 
too, are fairly well placed. 


The Hematite Industry.—The re-kindling of a furnace 
at Millom, which had been out of blast since 1930, is an 
indication of the better trade now being experienced in 
the North-West hematite pig-iron industry. The make 
is now restored to the level of that in the first quarter 
of the year, and while stocks are still of substantial 
dimensions, inquiry is such as to indicate a steady reduc- 
tion in the next few months. Already consideration is 
being given to the re-lighting of further furnaces in the 
Furness and West Cumberland areas. Recent orders for 
rails and sleepers from the Dominions have improved the 
outlook in the Workington steel trade, where the mills 
are at present running two weeks out of every four, with 
occasional additional weeks, when circumstances warrant. 
At a conference of representatives of local authorities 
and business concerns, at Crewe, it was decided to form 
a Cheshire Industrial Development Organisation, with a 
view to attracting new industries to that area. 








TREVITHICK CENTENARY.—A movement is on foot 
among the engineering profession to mark in an appro- 
priate manner the centenary, in April, 1933, of the death 
of Richard Trevithick. A meeting of representatives 
of engineering institutions has been called for Thursday, 
October 20, at 5.30 p.m., at the Institution of Civil 
Engineers, Great George-street, London, 8.W.1. Engi- 
neers interested in the proposal are cordially invited to 
attend. The movement was initiated by the Newcomen 
Society, the honorary secretary of which, Mr. H. W. 
Dickinson, Barn Field, Riddlesdown-road, Purley, 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—There are few new features 
of consequence in the Cleveland pig-iron trade. The re- 
stricted production is virtually absorbed by moderate cur- 
rent needs, and ironmasters are determined to regulate, as 
far as possible, output to requirements. Accumulations 
as the blast furnaces are little larger than ironmasters con- 
sider advisable to carry for ordinary trading. Second-hands 
possess little iron, and their terms of contract with iron- 
masters prohibit merchant sales to principal home con- 
sumers, so that as overseas demand has all but ceased, 
second-hands have little opportunity of dealing in 
Cleveland pig. Makers endeavour to compete for 
Scottish trade by offering iron on specially low terms, 
but sellers of Midland and Indian iron are still securing 
small orders from pig consumers beyond the Tweed. 
For home trade, official quotations remain: No. 1 
Cleveland, 61s.; No. 3 g.m.b., 58s. 6d.; No. 4 foundry, 
57s. td.; and No. 4 forge, 57s.; but buyers are very 
unwilling to pay these prices. 

Hematite.—The situation as regards East Coast hema- 
tite is rather perturbing. Though prices obtainable are 
unremunerative and low, as compared with values of 
Cleveland pig, the tendency is downward. Stocks are 
heavy, and are steadily increasing. Fear is expressed 
that unless material expansion of demand occurs in the 
near future, the present limited output will have to be 
curtailed. Quotations are irregular, and it is difficult to 
ascertain the lowest terms on which contracts might be 
arranged. Makers are keen sellers and offer iron at the 
equivalent of ordinary qualities at 59s. Merchants hold 
rather considerable quantities, and are wunderselling 
producers. 

Blast-Furnacemen’s Wages.—Under sliding scale arrange- 
ments, North-East Coast blast-furnacemen’s wages for 
the last quarter of the year are unaltered, the average net 
price of No. 3 Cleveland pig-iron for the three months 
ending June 30 last having been certified at 51s. 10d., as 
compared with 52s. 8d. for the previous quarter. 


Foreiqn Ore-—No new feature is noticeable in the 
foreign ore trade. Merchants are not prepared to sell 
abroad at current rates, and consumers, being well placed 
as regards supplies, are off the market. Nominally, prices 
are based on best rubio at 14s. 6d., c.i.f. Tees. 


Blast-Furnace Coke.—Durham blast-furnace coke, of 
good medium quality, is put at 14s. 6d. delivered to works 
in this area, but local users are not obliged to buy, and 
transactions are few. 


Manufactured Iron and Steel_—Little new has oc- 
curred within the various branches of the semi-finished 
and finished iron and steel industries. Tn nearly all 
departments orders are urgently needed. Quotations: 
Common iron bars, 97. 15s.; best bars, 10/7. 5s.; double 
best bars, 101. 15s.: treble best bars, 11/. 5s.; packing 
(parallel), 81. ; packing (tapered), 10/.; steel billets (soft), 
5l. Ja. 6d.; steel billets (medium), 61. 12s. 6d.; steel 
billets (hard), 7/1. 2s. 6d.; iron and steel rivets, 117. 5s. ; 
steel ship plates, 8/7. 15s.; steel angles, 8/. 7s. 6d.; steel 
joists, 87. 15s.; heavy sections of steel rails, 87. 10s. for 
of 500 tons and over, and 9/. for smaller lots ; fish 
plates, 127. 10s.: black sheets (No. 24 gange), SJ. 58.; and 
galvanised corrugated sheets (No. 24 gauge), 101. 


Scrap.—Sellers consider scrap prices much too low. 
Values of heavy metal and heavy steel are firmer as the 
result of improvement in demand. Borings are 22s. 6d. ; 
turnings, 28s. ; light cast iron, 32s. 6d.; heavy cast iron, 
35s.; machinery metal, 36s.; and heavy steel, 32s. 6d. 


Darimeton Rustitess Steet AND IRon Company, 
Luoarrep.—On page 457 of vol. cxxxiii of ENGINEERING 
(1932) we gave some particulars regarding the operations 
of Messrs. Darlington Rustless Steel and Iron Company, 
Limited, Alliance Works, Albert Hill, Darlington. It 
will be recalled that this company was incorporated in 
England in September, 1930, and acquired from Messrs. 
International Rustless Iron Corporation of America, the 
sole and exclusive licence to manufacture rustless iron 
or steel by the Wild process. In the course of a speech 
made at an informal meeting held in London on 
October 6, the Chairman of the Company, Mr. Arthur 
Colegate, stated that, until fairly recently, the company’s 
operations had been restricted to organisation and 
lopment, but considerable tonnages had now been 
produced, and additional plant, including a cold-rolling 
mill, was necessary. This mill, we understand, has been 
ordered from Messrs. Fraser and Chalmers Engineering 
Works, Erith, Kent, and is now under construction. It is 
@ Bliss four-high cold-rolling mill and, it is stated, will 
be capable of rolling sheets up to 48 in. in width. Brief 
particulars regarding the Wild process for the production 
of rustless iron and steel were furnished to us by Mr. 
A. H. Wild, technical director of the company and brother 
of Mr. R. Wild, the inventor of the process. Scrap steel 
is melted, purified, and decarburised in a Héroult-tyne 
furnace, fitted with the Tagliaferri magnetic-hydraulic 
electrode regulator. Concentrated chromium ore from 
the company’s own mines in California is then added to 
the bath together with ferro-silicon. As the result of the 
reaction between the FeSi and the Cr,0x, silica is formed 
passes into the slag, while the chromium enters the 
steel bath. It is claimed that the resultant iron- 
chromium alloy is perfectly uniform, and that its rustless 
properties make it suitable for such applications as 
motor-car accessories, lavatory fittings, chemical plants, 
dairy appliances, window frames, cutlery, cooking 

tensils, and d tive ornamental work. The regis- 
tered office of the Darlington Rustless Steel and Tron 





NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.-—To-night, 
7 -m., Storey’s-gate, S.W.1. Informal meeting. 
“National Aspects of Pulverised Coal Firing,” by 
Dr. H. Heywood. Midland Branch : Thursday, October 
20, 6.30 p.m., Grand Hotel, Birmingham. ‘ The 
Development of the Oil Engine,” by Mr. H. O. Farmer. 
North-Western Branch : Thursday, October 20, 7.15 p.m., 
Engineers’ Club, Manchester. ‘ Training the Engineer 





for Management,” by Mr. E.T. Elbourne. Hast Midlands 
Branch: Friday, October 21, 7 p.m. Chairman's 
Address by Mr. B. P. Cooper. 


Junior Institution or ENGINEERS.—To-night, 7.30 


.m., 39, Victoria-street, S.W.1. Address: ‘ Post 
raduate Engineering,” by Mr. J. F. Petrie. Friday, 
October 21, 7.30 p.m. ‘Notes on Windmill Con- 
struction,” by Mr. R. Wailes. 


Socrety or CHemicat InpustTRY, CHEMICAL ENGINEER- 
ING Grovur.—To-night, 8 p.m., Chemical Society, 
Burlington House, Piccadilly, W.1. ‘ Colloidal 
Coal-Oil Firing,”’ by Prof. J. S. 8. Brame. 

InstrITUTION OF ELecrricaL ENGINEERS.—Mersey and 
North Walee (Liverpool) Centre: Monday, October 17, 
7 p.m., The University, Liverpool. Chairman’s Address, 
by Mr. A. C. Livesey. South Midland Students’ Section 
Tuesday, October 18, 7 p.m., Midland Hotel, New-street, 
Birmingham. Address by Mr. G. H. Halton. “ High 
Voltage Electrification.” Scottish Centre: Tuesday, 
October 18, 7.30 p.m., Institution of Engineers and Ship- 
builders in Scotland, 39, Elmbank-crescent, Glasgow. 
Chairman’s Address, by Mr. D. H. Bishop. South Midland 
Centre: Wednesday, October 19, 7 p.m., Grand Hotel, 
Birmingham. Chairman’s Address by Mr. J. Marton. 
London ; Thursday, October 20, 6 p.m., Victoria Embank- 
ment, W.C.2. Presidential Address, by Prof. E. W. 
Marchant. 

WOLVERHAMPTON AND District ENGINEERING Socl- 
ETY.—Monday, October 17, 7 p.m. Annual General 
Meeting. ‘Glass and Glass Manufacture embodying 
Vita-Glass,”” by Mr. R. F. Taylor. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Glasygow 
Centre: Monday, October 17, 7.30 p.m., Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow. Presidential Address. “ Legislation 
and the Automobile Engineer,’’ by Major C. G. Nevatt. 
Wolverhampton Centre: Tuesday, October 18, 7.30 p.m. 
Engineering and Scientific Club, Queen-street, Wolver 
hampton. “ Vehicle Springs,” by Mr. C. Stirling. 

BRADFORD ENGINEERING Socrety.—Monday, October 
17, 7.30 .m., Technical College, Bradford. ‘‘ The 
Selection of Lubricants for various plant as determined 
by Actual Engine Test,” by Mr. F. J. Slee. 

InsTITUTION OF PrRopUCTION ENGINEERS.—Man 
chester Section : Monday, October 17, 7.30 p.m., College 
of Technology, Manchester. “‘Some Modern Gas 
Furnaces and Accessories for Economical Production,” 
by Mr. 8S. N. Brayshaw. Glasgow Section: Thursday, 
October 20, 7.45 p.m., Institution of Engineers and 
Shipbuilders in Scotland, 39, Elmbank-crescent, Glasgow. 
“Degrees of Accuracy attainable in Modern Workshop 
Practice,” by Mr. R. Eaglesham. 

Society or Grass TecHnoLocy.—Tuesday, October 18, 
4.45 p.m., King’s Head Hotel, Sheffield. Refractories 
and Standards Committee. Meetings. Wednesday, 
October 19, 2 p.m., The University, Sheffield. Introduc- 
tory Address by the President, Mr. E. Meigh. “ The 
Scientific Basis of Glass Manipulation with Special 
Reference to Automatic Glass Forming Machines,”’ by 
Prof. W. E. 8. Turner. ‘ A Further Systematic Study 
of the Glasses containing Soda, Boric Oxide and Silica,” 
by Dr. E. J. Gooding and Prof. W. E. 8. Turner. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, October 18, 7.15 p.m., Junior Institution of 
Engineers, 39, Victoria-street, S.W.1. Presidential 
Address, by Mr. G. Scott Ram. 

Newcomen Socrery.—Wednesday. October 19, 5.30 

.m., Science Museum, South Kensington, 8.W.7. 
“The Site of Neweomen’s Engine of 1712” by Mr. T. E. 
Jones. 

LrverPooL ENGINEERING Socrery.—Wednesday, 
October 19, 6.30 p.m., The Temple, 24, Dale-street, 
Liverpool. Presidential Address by Mr. C..A. Needham. 
InstTITUTION OF WeLpINe ENnornrers.—Wednesday, 
October 19, 7.45 p.m., Institution of Mechanical 
Engineers, Storeys-gate, S.W.1. ‘The Radiographic 
Examination of Welds,” by Mr. R. A. Stephen. 
INSTITUTION OF MINING AND Meratiurcy.—Thurs- 
day, October 20, 5.30 p.m., Geological Society, Burling- 
ton House, Piccadilly, W.1, ‘‘ The Genesis of the Perrunal- 
La Zarza Pyritic Orebody, Spain,” by Mr. G. Williams. 
Royat AERONAUTICAL Socrety.—Thursday, October 
20, 6.30 p.m., Royal Society of Arts, John-street, 
Adelphi, W.C.2. “Flying Conditions on the West 
Coast of Africa,’ by Flight-Lieut. W. G. Pudney. 
InstiTuTE oF Merrats.—Birmingham Local Section : 
Thursday, October 20, 7 p.m., The University, Bir- 
mingham. Lecture by Sir ©. G. Robertson. 
Nortu-East Coast InstTiruTIon oF ENGINEERS AND 
SurPsurLpEeRs.—Friday, October 21, 6 p.m., Mining 
Institute, Newcastle-on-Tyne. Annual General Meeting. 
Presidential Address, by Mr. R. J. Walker. 


or 








Mitxmve Macartves.—H.M. Trade Commissioner, 
Durban, reports that a local estate is contemplating 
installing milking machines. Firms wishing to offer 
plant of United Kingdom manufacture can obtain further 
particulars from the Department of Overseas Trade, 








Surrey, will be pleased to answer inquiries. 





Company is at 17, Victoria-street, London, 8.W. 1. 


35, Old Queen-street, S.W.1, quoting Ref. No. G.X. 1)841, 
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GETTING TOGETHER. 


Tr is recorded that a certain queen, while on a 
visit of state, remarked that she had been told of 
only the half of the wisdom and magnificence she 
had come to see, and had hardly believed even 
that. The confession may have been merely the 
correct formula for the Eastern courts of her day, 
but more likely arose from want of imagination on 
the part of the lady herself. The story at all events 
illustrates that there is nothing like a personal 
inspection for enabling one to put things into 
a proper perspective. While scholars still dispute 
as to the precise whereabouts of Sheba, there is 
no doubt about the situation of Canada, nor were 
the members of the Institution of Mechanical 
Engineers, who recently visited the latter country, 
so ill-informed as the famous queen of the former 
one, yet we are sure that some of the visitors will, in 
future, view Canada from a different angle, short 
as was their stay. Perhaps, too, some Canadians 
may have enlarged their views on Great Britain from 
their contact with a few of her native engineers. 

Speaking very generally, we believe that to the 
mass of Britons the Dominion is the Canada of the 
geography books of their youth, while, to Canadians, 
Britain remains the England of the school history. 
The one people are not so primitive nor the other 
so medieval, as early impressions may convey. 
The visiting party found Canada on a scale that he 
who runs may read and, it may be said from per- 
sonal experience, the party did run. A people 
who equal in number, roughly, only the sum of the 
populations of Greater London, Glasgow, and 
Birmingham, were seen to have contrived to create 





in a comparatively short time titanic artificial 
waterways, handsome public and private buildings, 
seemingly endless roads and railways, sky-spanning 


bridges, palatial hotels, large and well-equipped 
factories, and imposing power stations wresting 


enormous quantities of energy from mighty rivers. 
Their Universities need not fear comparison with 
any, the standard of life of their workers should 
be the envy of many older countries, and order, 
beauty and culture are no longer, as in earlier days, 
bound by the shackles of utility. Behind all this 
the party had glimpses of vast potentialities, huge 
storehouses of mineral wealth as yet untouched, 
wide spaces yet untenanted, and food for millions 
of tables yet hidden in the earth. Best of all were 
the evidences, numerous, sincere, spontaneous, of 
affection for the Empire and the mother country, 
and of a spirit of optimism of the tenacious British 
kind. 

On the other hand, it was felt that Great Britain 
had something worth offering in men, material and 


experience. As regards the first, it is a matter of 
some concern, leaving the contented French peoples 


quite out of the question, that, so we were informed, 
Canada has a very considerable population, alien in 
thought and ways, in her agricultural districts, not 
diffused as in the United States, but more or less 
segregated and able to exercise undue influence at 
the polls. Though this state of affairs seems unsatis- 
factory, it is so largely governed by political and 
economic considerations, that it is impossible to 
comment further upon it here, so we content 
ourselves with the observation that there is still 
as good stock in Britain as that from which many of 
the native-born Canadians were originally derived. 

Into the question of material the formidable 
geographical factor enters, and in the discussion 
between the Canadian and British members of the 
Institution which took place at Niagara, its influence 
was apparent. Canada has many fine engineering 
factories and will, in time, doubtless have others 
for producing some of the articles she now has to 
import. In some directions, however, it may well 
be that it will be more economical not to set up 
new factories, but to continue to import. How 
to make the mechanism of such exchange work 
more smoothly was the subject of the discussion, 
during which some grievances on both sides were 
ventilated. It was alleged that undue delay in 
dealing with Canadian enquiries for British material 
occurred much too frequently, and that the post 
was used when a cabled reply was indicated by 
the enquiry. In this respect of prompt attention, 
the methods of manufacturers in the United States 
received commendation, but the visitors were able 
to say that British enquiries for American machinery 
experienced exactly the same delays as those com- 
plained of by the Canadians. It is largely a matter 
of land versus oceanic postal systems. 

It may be conceded that some firms over here 
have a tendency to be leisurely in attending to an 
enquiry, though there has been a marked improve- 
ment in recent years. One cause of this is, no 
doubt, a desire to look into a particular enquiry 
carefully, sometimes with circumstances in mind 
that have only the remotest possible chance of 
occurring. Another is the practice of taking 
enquiries in the order received. The work involved 
in preparing a tender for a complicated plant must 
not be overlooked. For anything but standard 
equipment, there are shipping particulars to be 
worked out and a c.i.f. quotation obtained, and 
much other preliminary work to be done sometimes, 
enough to make the missing of a mail unavoid- 
able. Again, some enquiries are so obviously 
made only for checking other quotations that 
they ask for lax handling. There is a tendency 
also, when sending out a batch of enquiries, some 
to local people, some to firms abroad, not to make 
allowance for the difference in time of transit. 
Perhaps if Canadian enquiries for British material 
antedated those for competitors nearer home, the 
dates on which the respective replies were received 
would more nearly approximate. A definite date 
for the closing of the tenders, in those cases where 
there is actual business going, as distinct from 
tentative probings, would help. On the British 
side, it might be as well to give overseas enquiries 





preferential treatment, seeing that the postal delay 
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is so long, while the use of the cable, wherever | appeared. 


practicable, is certainly to be commended. 

It was also stated that delivery dates were not 
kept too well. How far this complaint can be 
justified we have no means of knowing, but that 
it has been made at all indicates that the point 
should be looked into in Great Britain and, we may 
add, in the United States also, in cases where 
exports from that country to this are concerned. 
Then, when delivery has taken place, we are told 
that some machines, known to be working well in 
other countries, break down in Canada. There are 
probably grounds for this complaint in that certain 
things, such, for example, as the severe climatic 
conditions of the country may not always have 
been fully considered. 
Canada and the United States, testing apparatus 
for subjecting the appliance concerned to extremes 
of heat and cold were to be seen. It may be 
queried whether anything of this kind on a com- 
mercial scale exists in this country, but its existence 
elsewhere would seem to point to the necessity of 
manufacturers over here making definite enquiries 
about what is expected of their products, if these 
particulars have not, as they ought to be, been 
made clear at the time when a tender was asked 
for. On the other hand it might be suggested that 
the local personnel had, at times, some responsibility 
in the matter of these breakdowns. 

Where a plant of any size was concerned, it 
was stated as very important that a representa- 
tive should accompany it to Canada and see it set 
to work, and that at least once a year the local 
representative should visit it, provided that repre- 
sentative were competent. A good deal of pointed 
talk arose over this last question. The statement 
was unequivocally made that all sorts of firms 
were inadequately represented in Canada. The 
main object of many of the agents, it was alleged, 
was that of effecting a sale, and they were not 
always capable of even that, as they were not 
sufficiently au fait with the subject to settle doubt- 
ful points without the vexatious delays caused by 
reference to headquarters The 
should have the knowledge and power to clear up 
and settle obscure questions or doubtful points, 
and to fit him for this frequent visits to his firm 
in Great Britain were essential. Again, the rather 
sweeping assertion was made that the British manu- 
facturer, as a whole, was ignorant of the country he 
was desirous of dealing with, and as a remedy it 
was suggested that a personal study of any particular 
market should be made primarily not by him, but 
by some responsible native of that country. The 
rank and file, as we hinted earlier on, may suffer 
from such ignorance, but that a considerable 
number of manufacturers do go over to Canada to 
study markets cannot be denied. There is a weak 
link somewhere. Possibly it lies in the desire of 
the visitor to make independent investigations. 
If that is the case the remedy is clear, expert native 
assistance should be sought. 

This spirit of independence was also challenged, 
from the point of view that co-operation between 
firms engaged in similar or complementary business 
would often more fruitful than the isolated 
action now so often mes with. Then there were 
complaints as to unsuitable catalogues, their mis- 
cellaneous sizes and format and want of methodical 
arrangement, while prices came in for some criticism, 
one speaker stating that British manufacturers could 
manufacture cheaper than those in the United 
States—if they wanted to. The visiting members 
brought forward the disabilities caused by the 
adoption of American standards, It may be argued 
that this condition has obtaiaed too long for it to 
be readily changed, but, after all, when the United 
States developed standards of her own, some 
changes had to be made and apparently did not 
prove insurmountable. It was hinted, indeed, by 
one outspoken member, that these latter standards 
originated quite as much from a desire to prevent 
British competition as from any inherent technical 
advantages. To take an elementary example, 
there is no convincing argument for the superiority 
of the Sellers thread over the Whitworth, the reason 
advanced that the latter was difficult to grind not 
being valid at the time of the introduction of the 
Sellers thread and having, in any case, now dis- 
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One speaker also deplored the fact that 
the questions of terms, credits, and exchange had 
not been more fully discussed. 

Whatever good may result from this particular 
informal interchange of views, it served to show 
that there are points of difference in practice, which, 
though apparently trivial in some cases, are the 
better for being brought into the open. A few 
more of such gatherings during the meeting would 
certainly have been beneficial. Perhaps, circum- 
stances may enable such meetings to be arranged 
in the future. The members of the Engineering 
Institute of Canada might, for example, some day 
give the Institution of Mechanical Engineers the 
pleasure of a return visit. 

As regards the third of our three points, the 
accumulated engineering experience of this country 
has always been freely available to Canada, and in 
the technical achievements of that country can be 
discerned the influence, by no means negligible, of 
contributions from our research and experiment. 
The experience of the Canadian engineer is, generally 
speaking local, using the term in a very wide sense, 
that of the British engineer is, as a whole, world- 
wide. In the great Empire of which Canada is a 
part, there is an enormous variety of engineering 
work, and the problems met with by British engineers 
in and for India, Australia, Africa, New Zealand, 
and the smaller but still progressive Colonies cannot 
fail to provide solutions, even if these need to be 
modified in their application, for purely Canadian 
difficulties. It is one of the many great assets of 
Empire that all can draw from a common source, 
to which all have contributed. 





NOTES. 
Tue Roap-Rart Transport CONFERENCE. | 


CONSIDERABLE dissatisfaction has already been 
expressed over the findings of the Conference on 
Road and Rail Transport, and the views of the 
Motor Legislation Committee have now been 
embodied in a memorandum presented to the | 
Minister of Transport. The Committee represents | 
a number of important associations interested in 
road, transport, and its opinion must therefore 
carry considerable weight. It is pointed out in 
the memorandum that, in its essentials, the problem 
on which the Conference reported had already been 
dealt with by a Royal Commission, and it is 
maintained with some show of reason that the 
findings of the latter body, which differed widely 
from those contained in the Report, should be 
more weighty than those of the Conference. The 
main objection embodied in the memorandum, 
however, is to the composition of the Conference, 
which, already mentioned in our columns, 
consisted of four railway representatives and an 
equal number of road goods transport representa- 
tives. In the opinion of the Motor Legislation 
Committee, such a body was not fitted to report 
on the taxation of all classes of vehicles, and the 
opinion is expressed that the absence of repre- 
sentatives of road transport other than goods- 
carrying, and of highway authorities, in association 
with the terms of reference, destroyed the value of 
the Report as a document for the guidance of 
Parliament in its consideration of motor-taxation 
problems. After criticizing the figures for road 
expenditure and railway track costs given in the 
Report, the Committee protest against the stabilisa- 
tion over any period of any estimate of total road 
expenditure on the basis of the plan outlined by 
the Conference. It is stated, for example, to be 
extremely improbable that road expenditure for 
the current year will reach 60,000,0001., since road 
work is being very largely reduced throughout the 
country. Objection is also taken to the schedule 
of taxation contained in the Report, and to the 
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petrol duty basis of the Conference plan. In 
summing up, it is suggested in the memorandum 
that the only deductions which can reasonably be 
drawn from the Report are that motor taxation is 
excessive and unfair in its incidence, that motor 
| transport contributes an altogether disproportionate 
| share of the cost of the roads, and that the taxation of 
| light-weight motor vehicles, in particular, should be 
reduced. As we have previously pointed out, any 
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reduction in motor taxation involves either a lower 
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standard of road construction and maintenance. 
or an increase in taxation in some other direction, 
and the claim that motor transport contributes 
more than its share of road costs suggests that the 
Committee favour the latter alternative. 


A Year’s Borter Expositions. 


As usual the summary of accidents contained in 
the Annual Report by the Board of Trade upon the 
Working of the Boiler Explosions Acts, 1882 and 
1890, shows that the Engineer Surveyors have had 
to inquire into the failure of a great variety of steam 
apparatus. For the purpose of the Acts the term 
“ boiler *”’ is defined as meaning any closed vessel for 
generating steam, or for heating water, or for heating 
other liquids, or into which steam is admitted for 
heating, steaming, boiling or other purposes. Thus 
the “boilers” which failed included a heating 
apparatus for a church, a pan for extracting fat 
from offal, a drying cylinder for drying carpets 
after sizing, and a flexible hose used in connection 
with tobacco manufacture. The number of acci- 
dents to steam generators, indeed, only numbered 
17 out of a total of 59. Thirteen of the injuries 
were concerned with the failure of pipes or valves, 
seven with the bursting of steam pipes in bakers’ 
ovens, and fifteen with the failure of steam pans, 
callenders and similar plant. Some of the accidents 
were very serious; others were of quite a minor 
character. Of the 59 explosions which occurred in 
the year ending December 31, 1931, 27 resulted 
in the loss of life or in personal injury, 17 persons 
being killed and 56 injured, the latter figures being 
somewhat above the average for the past ten years. 
Accidents arise from many causes, such as over- 
heating, excessive pressure, wastage through corro- 
sion, water hammer, faulty joints and welds, fatigue 
There appears to be no 
census of boilers and steam plant, and it is therefore 
impossible to say what percentage of boilers explode. 
By the terms of the Act, boilers of railway loco- 
motives, domestic boilers and boilers in Government 
establishments are excluded, but in view of the 
very large number of boilers afloat in British vessels 


jand ashore, the percentage of failures must be 


very small. The number of small boiler installations 
ashore, owing to the widespread use of electricity, 
is, perhaps, diminishing, but there is on the other 
hand a great extension of steam plant for industrial 
purposes, and most of this is probably adequately) 
cared for. The most serious explosions during the 
year were those of a Lancashire boiler thirty years 
old and of a Cochran boiler in the M.S. ‘‘ Swanley,” 
the latter being of a very unusual character. 

or AUTOMOBILE ENGINEERS’ 
JOURNAL. 


The history of the Institution of Automobile 
Engineers since its foundation in 1906 has been one 
of continuous progress. At the present time the 
membership exceeds 2.500, and there are seven 
provincial centres, together with a centre in New 
Zealand and eight Graduates’ branches. As a rule 
the meetings held at the various centres are some- 
what less formal than those of other societies of 
corresponding importance, but that this in no wise 
detracts from the value of the papers read, or of 
the discussions, is sufficiently shown by the Pro- 
ceedings, which form an invaluable addition to the 
technical literature relating to automobile engi- 
neering. Up to the present, members have been 
kept informed of the activities of the Institution 
by means of monthly leaflets covering such subjects 
as the lists of candidates, appointments bureau, and 
so on, while advance copies of the papers have been 
obtainable on request. It has now been decided to 
fall into line with the other leading Institutions by 
publishing a monthly journal, in addition to the 
Proceedings, in which the current activities of the 
Institution are brought under one cover. The 
journal will also include advance copies of papers to 
be read, which will therefore reach the members 
without special application. The first copy of the 
Journal, for the month of October, includes the first 
annual report of the Research and Standardisation 
Committee, which has taken over the executive 
functions hitherto carried out by the Standards 
Department of the Society of Motor Manufacturers 
and Traders, and by the Research Association of 
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British Motor and Allied Manufacturers. With the 
co-operation of these two bodies, of the Department 
of Scientific and Industrial Research, and of the 
British Motor-Cycle and Cyclecar Research Associa- 
tion, the Institution is now the sole authority 
responsible for all forms of co-operative technical 
activity in every branch of the automobile industry 
in Great Britain. A special grade of membership, 
known as “ Affiliated manufacturer,” has been 
established, so that motor and accessory manufac- 
turers can become associated with the Institution 
and receive the reports of the committee. Mr. W.N. 
Duff has been appointed director of research. As 
regards the work of the committee, the investigations 
on exhaust silencing, which were being carried out 
in the Chiswick laboratory of the Research Associa- 
tion of British Motor and Allied Manufacturers when 
the committee was formed, have been completed, 
and that into the wear of brake-drum and clutch- 
plate materials, also initiated by the Research 
Association, is nearing completion. The principal 
new subject of research has been cylinder and piston 
wear, the work in hand covering the effect of dilution, 


to contribute anything approaching 100,000 h.p. 


tonnage figures quoted above are gross tons, and 
that no account has been taken, in the returns, of 


the motorship tonnage being built abroad on 
that date, totalling 385,060, was 107,486 tons in 
excess of that of the steamers under construction. 
The total horse-power of marine engines, either 
under construction or being installed on board 
vessels on September 30, 1932, was 1,101,054. 
This was made up of 97,336 i.h.p., the total for 
reciprocating steam engines; 648,700 shaft horse- 
power, representing steam turbines; and 355,018 
ih.p., the aggregate for oil engines. Great Britain 
and Ireland occupied first place with 286,876 h.p., 
France came second with 213,720 h.p., Italy was 
third with 170,650 h.p., and the United States 
fourth with 150,980 h.p. The only other country 


was Germany, who was responsible for 75,245 h.p. 
In conclusion, it should be pointed out that the 


vessels of less than 100 tons gross. 


Tue Leaave or Inpustry. 
The League of Industry was founded about 


upper-cylinder lubrication, friction and resistance 
of piston alloys at varying temperatures, the wear 
of ring grooves, and the effect of pressure behind the 
Reports have already been issued covering 
a discussion of the published information, and a 
summary of the experiences of manufacturers and 


rings. 


operators. 


THe WorLp’s SHIPBUILDING AND MARINE 
ENGINEERING. 

The fact that our merchant shipbuilding industry 
is not merely in a depressed condition, but is 
practically at a standstill has been referred to 
again and again in our columns during recent 
Hence it was to be expected that the 


months. 





shipbuilding returns of Lloyd’s Register, for the 
quarter ending September 30, 1932, would have a 
gloomy tale to relate. The returns show that the 
merchant shipping under construction in Great 
Britain and Ireland, on September 30 last, totalled 
only 238,433 tons, which figure is lower than any 
hitherto recorded by Lloyd’s Register. It is not 
only less, by 42,259 tons, than the already low 
figure for the June quarter, but is 178,952 tons 
below that for September 30, 1931. Moreover, 
the full gravity of the position will be realised when 
it is pointed out that the total of 238,433 tons 
includes 150,000 tons of shipping on which work | ¢ 
has been suspended. Bearing in mind the genera] 
dearth of orders for merchant shipping, only 10,837 
tons having been commenced during the quarter 
under review—the lowest figure on record—the 
gratification expressed in shipbuilding circles at 
the recent placing of contracts by the Admiralty 
for the destroyers and sloops of the 1931 programme 
can be well understood. These, of course, will not | t 
figure in future Lloyd’s Register returns, which 
deal only with merchant ships. 


September quarter numbered 58; of these, 
were steamers, nine were motorships, and six 
were sailing ships and barges. The tonnage under 
construction abroad on September 30 last, namely, 
662,634 tons, was about 166,000 tons less than 
that in hand on June 30, 1932, and was the lowest 
recorded since the beginning of 1911; out of this 
total, however, work had been suspended on only 
22,912 tons. As was the case with British ship- | ® 
yards, the tonnage of the shipping commenced 
abroad during the quarter under review was low ; 
it only amounted to 32,572 tons, representing a 
decline of 10,000 tons as compared with the previous 
quarter. On the other hand, 140,324 tons of 
shipping were launched abroad during the three 
months ending September 30, 1932, which figure 
represents an increase of 15,000 tons over the 
previous quarter’s total. Among the five leading | ** 
foreign shipbuilding countries, Italy takes first 
place with 127,969 tons of shipping under construc- 
tion on September 30; the United States comes 
second with 124,703 tons ; 
tons; Germany fourth with 80,770 tons; 
Sweden fifth with 73,480 tons. It is noteworthy 
that of the 238,433 tons of shipping under con- 
struction in Great Britain and Ireland, on September | p 
30, only 24,984 tons consisted of motorships, while 
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soon achieved one of its aims. 
recent political operations has enabled it to be 
recorded that our fiscal system has now been adapted 
to meet the requirements of our industries and 
that tariff construction has been removed from 
party political influence and placed under the control 
of a statutory tribunal. The Committee would, how- 
ever, probably be the first to admit that in this 
success there resides an element of good fortune, 
and that the other problem with which they have 
set themselves to deal, that of creating closer co- 


may not be so easy of solution. 
can so alter the present attitude towards industrial 
questions that these shall be considered as a whole 
and not by sections, they will have made a great 
advance, and will have established a position which 
will go far to prevent the occurrence of such disputes 
as those which have recently been taking place in 


whichever side claims a victory in this fight, it is 
The vessels under | certain that the industry as a whole will suffer 
construction in British shipyards at the close of the | enormous loss, the effects of which will be felt for 
43 | at least a generation. 
to form industrial opinion on such questions as 
national expenditure and Empire trade, and with 
this end in view conducted a study school at 
Oxford during the Easter Holidays, while regular 
programmes of 
prepared in the various areas. 
future, it is also intended to attack such questions 


effect of company law in checking the flow of new 
capital into industry, so that the Government will be 
in no doubt what the workers as distinct from the 
politicians think about these questions. 


ported recently in the Melbourne Age, that on account of 
the Postmaster-General’s department having a large 


possible for the new form of continued ear and mouth 
piece instrument to be supplied without a considerable 
loss. Arrangements, 
ee er nes wanting to employ the new instrument, to 
. : uy their own from approved makers, provided ordering 
France third with 109,285 (but not payment) is done through the department. This 


so that the department can feel justified in undertaking 
maintenance and exercise control over them in the 
interests of the service, but also, of course, so that a 
anes record may be kept of the new type installed 
is way. 


ne 


18 months ago by Sir William Morris and his 
colleagues on the National Council of Industry and 
Commerce to afford all who gain a living in industry 
an opportunity of formulating view-points on 
public questions affecting their interests. Within 
a few months it had made sufficient progress to 
enable a National Conference to be held in London, 
and that it fills a long-felt want is shown by the 
fact that its membership now numbers 149,141, 
and is organised in 1,046 branches in various 
parts of the country. The National Executive 
Committee was, therefore, able to give a good 
account of its stewardship at the second National 
Conference which took place in Leamington from 
Friday, September 30 to Monday, October 2. It 
can be seldom, in fact, that so young a body has so 
Yet the results of 


yperation between the employer and the employed, 
If, however, they 


he cotton industry. As the report truly says, 


The League is also attempting 


instructional sessions has been 
As regards the 


s unemployment, the taxation of reserves and the 








TELEPHONE EqQuiIPMENT In AUSTRALIA.—It was re- 
ock of standard telephone instruments, it was im- 


however, have been made for 


to ensure not only approved instruments being installed, 


THE SUMMER MEETING OF THE 
INSTITUTION OF MECHANICAL 
ENGINEERS IN CANADA. 

(Concluded from page 424.) 

THE programme at Schenectady, on Wednesday, 
September 7, was arranged so that the morning 
only or both morning and afternoon could be spent 
there. In the morning, the whole party visited 
the works of the International General Electric 
Company, Incorperated, which constitutes the 
largest electrical manufacturing plant in America. 
As the works occupies an area of 645 acres, within 
which are 353 buildings and 33 miles of railway 
track, it was not possible to make anything but a 
cursory examination of certain of the shops, one of 
which, the turbo-generator shop, is 800 ft. long by 
340 ft. wide, and contains 900 motor-driven machine 
tools and 44 overhead cranes. Of the work to be 
seen in the shops probably the two 20,000-kw. 
Emmett mercury-vapour turbine generating sets 
aroused the most interest. One of these is being 
constructed for the new power house of the 
Schenectady works, while the other is for the 
Kearny station of the Public Service Electric 
and Gas Company, New Jersey. A fully-illustrated 
account of the first 10,000-kw. mercury-vapour plant 
at Hartford, was given in ENGINEERING, vol. 
exxxi, page 65 (1931), which may be referred to for 
the general principles of the design, but a few notes 
are here given on the new sets. 

Although of twice the capacity of the Hartford plant, 
the new units can be installed in approximately the 
same space, the increased rating being obtained by 
adding mercury walls to the upper half of the furnace 
and water walls to the lower half, and by increasing 
the mercury pressure from 70 Ib. to 125 lb. per square 
inch. Both units will burn pulverised coal. In 
the Schenectady plant, the mercury turbine and 
condenser boilers are situated at the same level as 
the mercury boiler, and the mercury condensate will 
be pumped into the boiler instead of being fed in 
by gravity as in installations where the mercury 
turbine and condenser boiler are placed above the 
mercury boiler. At Kearny, the 325,000 lb. of 
steam per hour produced will generate 33,000 kw. in 
a steam turbine, thus making the total output of the 
mercury equipment spproximately 53,000 kw. 
At the Schenectady works power house, the steam 
produced will be used in the factory for process 
work and heating, and the electrical output will be 
delivered to the New York Power and Light 
Company. ‘Tests on the Hartford equipment showed 
that a kilowatt-hour was delivered at the switch- 
board for 9,930 B.Th.U. in the fuel, and actual 
operating results, averaged for a year, show a fuel 
rate of 10,250 B.Th.U. per kilowatt-hour. 

As this novel plant aroused considerable interest 

amongst the members, we here give a table of the 





comparative operating conditions of the three 
units. 
- - Hartford. | Kearny Schenec- 
" y: tady. 

Load on mercury turbine, kw. 10,000 20,000 20,000 
Speed of mercury turbine, | 

r.p.m. 720 900 900 
Total steam from unit, Ib. per | 

hour a 129,000 325,000 325,000 
Steam pressure, Ib. per square 

inch, gauge ‘| 275 365 400 
Steam temperature, deg. Pncst 680 750 760 
Mercury vapour pressure, ib. | 

per square inch, gauge -| 70-7 125 125 
Mercury vapour temperature 

at turbine, deg. F. 4-5 958 958 
Vacuum of mercury conden- a 

ser, In. Absolute. | 1-5 3-0 3-0 
Temperature o' of mercury vac-| | 

uum, deg. F i 440 485 485 








The process of dosinig the bine of the vibes for 


the mercury boiler attracted much attention. 
These tubes are of the Field type with hemispherical 
ends. 
by % in. thick. The cold tube was inserted in 
the chuck of a hollow, spindle lathe’and gripped, 
with an overhang of about 6 in., 
Stellite tool with a concave contour was then fed up 
to the tube which revolved against it at about 1,300 
r.p.m. The tube rapidly heated up to an almost 
white heat through the friction of the tool and the 


They are, roughly, 2} in. in external diameter 


in the chuck. A 





end was completely closed in a very short time, so 








494 _ 


ERING. 


ENGINE 





[OcT. 14, 1932. 





that no trace of an opening could be detected. It is 
stated, however, that the centre of the hemisphere 
is rather spongy, so it is drilled out and the resultant 
hole plugged by welding. The power required to 


drive the lathe appears to be in the region of | 
The excellent work done by welding, both | 
for fabricated casing work and on the heavier parts | 


20) h.p. 


for the mercury boiler, also aroused great interest. 
Amongst the machine tools, a large high-speed lathe 
having a horizontal bucket conveyor for removing 
the swarf as it is formed was notable. 

After this rapid and partial survey, the members 
in the E. W. Rice, Jun., Hall of the 
laboratories to witness some experiments illustra- 
tive of the work of the Research Laboratory. 
This proved a fascinating display, and covered 


assem bled 


too much ground to be adequately described 
in this general account. The applications of 
electricity shown, amongst other things, dealt 


with the effect of X-rays on plant life, the creation 
of artificial fever in patients by short-wave radia- 
tion curative method for certain 
the study of motion by the use of high-frequency 
alternating-current lighting, the analysis of sound 
waves by electro-photographic methods, the varied 
uses of the photo-electric cell, including a com- 
mercial application in the sorting of differently 
coloured and the transmission of sound 
along beams of light, and the transformation of 
ilternating and direct current by means of “* valves.” 
lhe Company may deservedly be congratulated on 
the manner in which this display was presented. 
At its conclusion the party entertained to 
luncheon by the kind invitation of the General 
Electric Company and the Schenectady Section of 
the American Society of Mechanical Engineers. 
A novel instructive feature of the luncheon 
was the adoption of the cafeteria method which is 
employed in serving the employees. 


as a diseases, 


articles 


was 


and 


After luncheon the party broke up into sections, 
one of which remained at the works for a visit to 
other departments and to the company’s broad- 
casting station, while another visited the American 
Locomotive Works. These works, though founded 
as far back as 1848, have been kept thoroughly 
abreast of practice and, under normal conditions, 
3,500 employees are needed, the normal capacity 
being 50 modern locomotives of heavy duty type 
per month. There are 26 large buildings on a site of 
93 acres to which rail. connection is made with the 
New York Central Railroad and the Delaware and 
Hudson Railroad. A somewhat unusual shop is 
that set apart for the construction of electric, oil- 
electric and petrol-electric locomotives. The third, 
and largest, section of the party left Schenectady 
immediately after luncheon and went by rail to 
VPonghkeepsie where a river steamer was taken for 
New York. The trip of some 70 miles down the River 
Hudson proved very pleasant experience, the 
steamer roomy and comfortable and the 
scenery on both banks of great interest and variety. 
The two sections left at Schenectady had, mean- 
while, gone to New York by rail, and the whole 
party re-united in the evening at the Waldorf- 
(storia Hotel which was to be their headquarters 
for the next two days, and where they were welcomed 
by the New York Recevtion Committee, of which 
Mr. George L. Bourne was Chairman. 


a 
being 


For the morning of Thursday, September 8, three | 


visits had been arranged, all in connection with 
telephone work. The Long Distance Building of the 
American Telephone and Telegraph Company at 
32, Sixth-avenue, New York, formed the objective 
of party. From this building nearly 4,000 
direct telephone circuits radiate to cities all over 
the United States, to the principal cities of Canada, 
to Cuba, and to points on the Mexican border 
through which the service reaches Mexico. Here, 
also, wireless telephone communication is estab- 


lished with 32 foreign countries, such diverse | 
places as London, Buenos Aires and Bermuda 
being reached. International wireless broadcasts 


are also made from the building, which contains 
as well a telephotograph office for transmitting 
pictures by wire. The teletypewriter exchange, 
which handles all telephone traffic between the 
United States and ships at sea, was also seen. An- 
other party visited the administration centre of 


The New York Telephone Company at 140 West 





| Street, which is the largest of the 24 regional com- 
| panies associated with the American Telephone and 
| Telegraph Company. The building, containing 
|39 floors, houses the executive and departmental 
offices with several thousands of workers, as well as 
a group of panel-type dial central offices which serve 
the financial district of the city. The training, 
| medical, and welfare departments are also contained 
| in it. 

| The third party visited the Bell Telephone Labora- 
| tories which are employed in fundamental research 
work and equipment development for the American 
| Telephone and Telegraph Company and the Western 
| Electric Company. This place is so extensive that 
| only a few of its departments could be inspected in 
| the time allowed. These were, however, sufficient 
to convince the visitors of the very advanced con- 
| dition of the American telephone industry. One of 
| the most interesting of the developments seen was 
that for connection between an automatic exchange 
j and a manual exchange, e.g., from a city to a suburb. 
$v means of a photo-electric cell deyice the impulses 
from the dial on the automatic circuit were con- 
verted into an announcement of the number re- 
quired by a loud-speaker in the manual exchange. 
The rapid recording oscillographs for the testing 
and investigation of circuits on telephone systems 
also attracted much attention. Other departments 
visited were the historical museum, the acoustical 
laboratory, magnetic materials laboratory, micro- 
scopic laboratory, standard length measurement 
laboratory, dial system laboratory, sound picture 
laboratory, and that for special valve development. 
A demonstration of sound amplifying from gramo- 
phone records in the auditorium concluded the 
visit. 


For the afternoon a somewhat lighter programme 
was arranged, the whole party being taken in motor 
‘buses for a drive of nearly 90 miles. The first 
objective was to an amusement centre, “ Playlands,” 
just developed, this route being chosen to afford the 
party an opportunity of seeing the district of White 
Plains, in which strips of park-land have been 
reserved along each side of the arterial roads, and 
the buildings are set well back. This type of layout 
is an excellent example of civic development. The 
return from ‘“‘ Playland * was designed to afford an 
inspection of the Kensico Reservoir and its aeration 
plant, but time did not permit, and these were passed 
on the road to New Jersey, the River Hudson being 
crossed by the new George Washington Bridge. 
Shortness of time also prevented a stay of any length 
at the interesting and well-known Stevens Institute 
of Technology, Hoboken, and the party had to be 
content with a hurried but very welcome tea, on 
| the kind invitation of the President, Dr. Harvey N. 
Davis, before setting out for the return journey to 
New York. This was made by the Holland Vehi- 
cular Tunnel under the Hudson River, and a 
notable piece of work. A description of the con- 
struction of the tunnel will be found in ENGINEERING, 
vol. cxxiv, pages 601, 667, 735 (1927), and some 
traffic particulars in vol. cxxxiii, page 481 (1932). 
By the time new York was reached the evening 
was well advanced and the remaining programme 
somewhat dislocated. Some members of the party, 
however, found time to ascend to the top of the 
Empire State building, whence, as it is 1,250 ft. 
in height, an impressive view was obtained over 
the city and surrounding district. An account of 
|the electrical equipment of this building is to be 
| found in ENGINEERING, vol. exxxiii, page 709 (1932). 
| Others attended a broadcast from the Times Square 
jstudio of the National Broadcasting Company, 

Incorporated, while others, again, inspected the stage 
|mechanism of the Roxy Theatre after attending a 
| performance there or witnessed the starting up of 
‘the high-speed printing presses of the New York 
Times. 

The arrangements for Friday, September 9, were 
| made on similar lines to those for the preceding day, 


Is 





jand commenced by visits to works and power 
| stations, the latter, being all steam-operated, afford- 
ing an interesting contrast with the hydro-electric 
| stations of Canada. One section of the party first 
visited the works of the Colgate-Palmolive Peet 
Company, at which the well-known toilet prepara- 
tions, glycerine, &c., are manufactured in some 35 
| buildings by over 2,000 workers. The treatment of 








the raw materials was inspected, the large soap 
kettles, 20 ft. in diameter by 40 ft. deep, attracting 
particular attention, and then the handling and 
packing of the finished products. Leaving this 
works, the East River generating station of the 
New York Edison Company was visited. One of 
the outstanding features of this station is the boiler 
plant, three of the boilers having an evaporative 
capacity of 1,000,000 Ib. per hour each, and all 
being fired with pulverised coal. As a record of the 
boiler performance is given in ENGINEERING, vol. 
exxix, page 137 (1930), and an account of the 
station in vol. cxx, pages 435, 501 and 563 (1925), 
it is unnecessary to provide further details here. 
Another section visited first the works of Messrs. 
The E. W. Bliss Company, Brooklyn, where some 
interesting types of power presses and tin-box 
making machines were seen in course of construction 
and test. The tin-box making machines were note- 
worthy, on account of the ingenious mechanisms 
employed and the methods adopted for the automatic 
soldering of both circular and rectangular tin cans as 
soon as the rolling and folding operations had been 
done, the box or can being turned out from the 
machine in a completely finished condition, except 
for labelling where necessary. A testing machine for 
cans required to be airtight also attracted atten- 
tion, defective cans being automatically rejected. 
The next works on the list were also at Brooklyn, 
and were those of the American Machine and 
Foundry Company. Here a wide range of special 
automatic machinery is manufactured, examples 
of cigarette and cigar-making and bread-wrapping 
machines being inspected in course of construction 
and under test. The Hudson-Avenue generating 
station of the Brooklyn Edison Company was 
next visited. This station is notable for the size 
of its recently installed generating sets. These 
two are each of a capacity of 160,000 kw., and 


have tandem compound turbines running at 
1,800 r.p.m. There are also two 110,000-kw. cross- 
compound machines and one 80,000-kw. cross- 


compound machine, all running at 1,800 r.p.m. 
The earlier units are three 50,000-kw. single-shaft 
machines operating at 1,200 r.p.m. The total net 
energy generated in 1931 was 1,487,000,000 kw.-hr. 
at an average thermal efficiency of 22 per cent. 
The maximum half-hour net load for that year 
was 348,000 kw. The boilers are all fired by under- 
feed stokers. For further particulars of this impor- 
tant station reference may be made to ENGINEER- 
ING, vol. cxxvii, page 547 (1929), and vol. exxxiii, 
pages 567, 622 (1932). 

A third section visited the Hell Gate generating 
station of the United Electric and Power Company. 
This station, like the Hudson Avenue station, con 
tains two 160,000-kw. sets, but has a number of 
smaller sets which now illustrate very well successive 
advances in power station practice. Difficulties 
with regard to the site have led te a somewhat 
unusual lay-out. The development of this station 
is dealt with in a number of descriptive articles which 
will be found in ENGINEERING in the volumes rang- 
ing from cxxi (1926) to cxxxiii (1932). A fourth 
section of the party went farther afield, viz., to 
Kearny, New Jersey, to look over the four ships 
for the Panama Mail service of the Grace Lines in 
course of construction at the yard of the Federal 
Shipbuilding and Drydock Company. The vessels 
are 508 ft. long by 72 ft. wide, with a displacement of 
about 16,000 tons and a designed speed of rather 
over 18 knots. Both cargo and passengers are 
carried, and the handling of the former has been 
planned so as to ensure rapidity and as little in- 
convenience to the latter as possible. A large 
*tween-decks space has been arranged for the carriage 
of uncrated motor cars. There is a refrigerated 
cargo space of 42,000 cub. ft. The propelling 
machinery has several unusual features, particu- 
larly in the stokeholds, the water-tube boilers in 
which embody, to a certain extent, central station 
practice, being fitted with furnace side walls of 
the water-wall type, and having interdeck super- 
heaters and economisers. All the feed water 
passed through evaporators and de-aerators. 

The ladies of the party had, in the meantime, 
been catered for by organised visits to the Good 
Housekeeping Institute, the American Museum of 
Natural History, and the Metropolitan Museum of 
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Art, while arrangements had been made for 
individual visits to other points of interest. The 
whole party re-assembled at the hotel and were 
there entertained to luncheon by the kind invitation 
of the Edison Companies, Mr. Frank Smith, Presi- 
dent of the New York Edison Company and the 
United Electric Light and Power Company, and 
Mr. John C. Parker, President of the Brooklyn 
Edison Company, delivering addresses of welcome. 
The afternoon was spent in a motor-coach tour 
round Greater New York, and in the evening a fare- 
well dinner, by kind invitation of the American 
Society of Mechanical Engineers, took place. This 
proved a very successful function, the cordiality 
displayed by the hosts being much appreciated 
by their guests. The chair was occupied by Mr. Con- 
rad N. Lauer, President of the American Society of 
Mechanical Engineers, who, in the course of an 
address of greeting, referred to the presence of Dr. 
Ambrose Swasey, who, in spite of his advanced age, 
desired to meet his English confréres, representatives 
of whose Institution, of which he was an Honorary 
Life Member, he had met in Chicago in 1904, when 
he was President of the American Society. Dr. 
Swasey expressed in a few words his pleasure at being 
present, and Mr. Taylor then tendered the thanks of 
the Institution for the ungrudging hospitality that 
had been extended to it in the United States. 

Some of the party were remaining for a little 
longer in the United States or Canada, but the 
major part sailed from New York about midnight 
on Friday in the Cunard liner R.M.S. Samaria, 
which, throughout the voyage home, proved a com- 
fortable and steady vessel. The Samaria is 623 ft. 
9 in. long by 73 ft. 6 in. wide, and, constructed by 
Messrs. Cammell Laird and Company in 1920, enjoys 
the distinction of being the largest merchant vessel 
ever built on Merseyside. London was reached 
in the early hours of Monday, September 19, Ply- 
mouth and Havre having been called at on the way. 
it was agreed upon all sides that the summer meeting 
had been an unqualified success. In all, some 
7,330 miles had been traversed in the round journey 
from London and back, with an additional 350 
miles, representing the aggregate distance of the 
various excursions. All the arrangements worked 
very smoothly, particularly those relating to the 
transport of the large amount of baggage involved, 
and the thanks of the members are due to Mr. 
W. G. Wright, of the Canadian Pacific Railway 
Company, for his care of the party in this and other 
directions in Canada, and to the New York Recep- 
tion Committee for similar services in the United 
States. It must not be overlooked, however, that 
the organisation of this meeting involved con- 
siderably more work at headquarters than the more 
usual one both before and during it, and the Secre- 
tary, Brigadier-General Magnus Mowat, and the 
Institution staff, two members of which, Mr. F. W. 
White, J.P., and Mr. A. H. Whitney, accompanied 
the Secretary on the trip, are to be congratulated on 
the successful issue of their endeavours. 


THe Puysicat anp Opticat Socreries.—A_ special 
general meeting of the Optical Society was held at the 
Imperial College ofgScience and Technology, South 
Kensington, on September 22, at which the Society was 
dissolved. ‘Lhis was the final step in the fusion of that 
body with the Physical Society of London, which has 
already made the necessary changes in its constitution. 
The new joint body will be known as the Physical Society. 
Its first meeting was held on October 5, as stated in our 

Notices of Meetings ” on page 389, ante. 


TrRAInINGe Courses iN Evectrric WELpING.—A 
syllabus relating to training courses in electric-arc 
welding, which are now available in the welding school 
of Messrs. Murex Welding Processes, Limited, Ferry-lane 
Works, Forest-road, London, E.17, has just reached us. 
Three separate courses of instruction are provided ; 
these are intended for the welding operator, the tech- 
nical foreman or supervisor, and the designer. Both the 
supervisor’s and the designer’s courses are to a large | 
extent theoretical, and it is expected that prospective 
s.udents will first of all take the operator’s course so as 
to obtain a knowledge of the essential details of the art. 
The operator’s course lasts 14 days, while the full 
designer’s and supervisor’s courses each last 21 days. 
The courses are intensive in character, and are intended 
to cover their separate fields in the minimum of time. 
This time can be extended or otherwise changed to meet 
the special needs of the student. A small fee, particulars 
of which can be obtained on application, is eharged for 
these courses and is intended to cover the cost of the 
materials used by the student. Text-books, &c., must, 


questions which, in their opinion, 
jurisdiction of the Board. 


LABOUR NOTES. 


Tue Ministry of Labour estimates that at September 
26, 1932, there were approximately 9,232,000 insured 
persons aged 16 to 64 in employment in Great Britain. 
This was 48,000 less than a month before, and 94,000 
less than a year before. The numbers in employment 
at September 26, 1932, were substantially reduced 
owing to the trade dispute in the manufacturing 
section of the cotton industry. If persons directly 
involved in trade disputes (other than those unem- 
ployed at the commencement of the dispute) were 
left out of account, the numbers of insured persons in 
employment at September 26, 1932, would show an 
increase of about 37,000 over a month before, and about 
31,000 over a year before. 





There was during September an improvement in 
employment in a number of industries, of which the 
more important were coal mining, woollen and worsted 
and hosiery manufacture, and the motor-vehicle, iron 
and steel, pottery, and beot and shoe industries. In 
most of these industries an improvement normally 
occurs at this time of the year. This improvement 
was largely offset by a decline, due in the main to the 
close of the holiday season, in the distributive trades, 
and the hotel, boarding-house, road transport, and 
shipping services. There was also a seasonal decline 
in the building industry, public works contracting, 
and brick and tile manufacture, together with a 
further falling off in general engineering and in textile 
bleaching, dyeing, and finishing. 


At September 26, 1932, the numbers of unemployed 
persons on the registers of Employment Exchanges in 
Great Britain were 2,119,218 wholly unemployed, 
639,160 temporarily stopped and 99,633 normally in 
easual employment, making a total of 2,858,011. This 
was 1,817 less than the number on the registers at 
August 22, 1932, and 33,239 more than a year before. 
The total on September 26, 1932, comprised 2,303,182 
men, 79,644 boys, 420,034 women, and 55,151 girls. 
Comparison with the figures for a year ago is affected 
as a result of legislative and administrative changes. 
The figures, however, include all persons registered as 
unemployed, whether in receipt of benefit or transi- 
tional payments or not, including those who continued 
to register, as they were entitled to do, after dis- 
allowance of benefit or transitional payments. 


Of the persons on the registers at September 26, 
1932, about 50 per cent. were applying for insurance 
benefit and about 39 per cent. for transitional pay- 
ments, while about 11 per cent. were uninsured or 
were, for other reasons, not entitled to benefit or 
transitional payments. In the case of about 59 per 
cent, of the total of 2,547,427 persons on the registers 
who were applying for benefit or transitional payments 
the last spell of registered unemployment had lasted 
less than three months, and in the case of about 
70 per cent. it had lasted less than six months; about 
17 per cent. of the total had been on the register for 
twelve months or more. 


Between August 22 and September 26, 1932, the 
numbers on the registers increased by 4,534 in the 
London area, 10,445 in the South Eastern area, and 
5,654 in the South Western area. They decreased by 
5,226 in the Midlands, 14,007 in the North Eastern 
area, 970 in the North Western area, 7,141 in Scotland, 
and 9,388 in Wales. 


Addressing a meeting at Grimsby of the Transport 
and General Workers’ Union, Mr. Ernest Bevin, the 
general secretary, said that a similar attack on wages 
to that which started a year and a-half ago had begun. 
The employers had made a demand on the railwaymen. 
If the National Wages Board awarded a reduction, and 
if, by any chance, it was accepted, the transport workers 
would be the next. The executive had decided, how- 
ever, that if that happened, they would accept the 
challenge and fight to the bitter end, win or lose. 


A sharp division of opinion has developed on the 
National Wages Board for the Railways regarding the 
jurisdiction of the Board as defined by Section 62 of the 
Railways Act, 1921. Under Section 62, all questions 
relating to rates of pay, hours of duty, and other 
conditions of service of employees, must, in default of 
agreement between the companies and the railway 
trade unions, be referred to the Central Wages Board 
and the National Wages Board. Recently, the National 
Union of Railwaymen and the Associated Society of 
Locomotive Engineers and Firemen submitted two 
come within the 
On behalf of the companies, 


matters with which management was solely concerned, 
and a majority of the Board upheld their view. Minority 
reports were signed by representatives of both unions, 
who maintained in them that “ other conditions of 
service ’ covered the questions submitted. It is stated 
that in consequence of this decision, the railwaymen’s 
unions will call for an amendment of the Railways 
Act. 

On the agenda of last week’s Labour Party Con- 
ference at Leicester were a number of resolutions 
relating to hours of work. The delegates agreed in 
principle to a shortening of the working week, on the 
assurance of the chairman that the executive would 
co-operate with the Trades Union Congress in formulat- 
ing a definite policy on the question. 

An agreement has been reached between Mander 
Brothers, paint and varnish manufacturers, Wolver- 
hampton, and the Transport and General Workers’ 
Union, under which the firms’ employees will work a 
forty-hours’ week for forty-seven hours’ pay. Accord- 
ing to Mr. Geoffrey Mander, M.P., the chairman of 
Mander Brothers, the scheme is the result of the adop 
tion of a new system associated with the scientific 
planning of work. Under ordinary circumstances, he 
admitted, it would be extremely difficult, if not impos- 
sible, to give reduced hours at the same rate of pay. 





On September 30, the number of registered unem- 
ployed persons in Germany was about 5,100,000- 
a decrease of 163,000 in the second half of the month. 
During the whole month of September, the total, after 
a temporary rise, fell by about 123,000. Last year, 
there was an increase of 140,000 in September. It is 
admitted, the Berlin correspondent of The Times says, 
that, owing to the stricter application of the means test. 
the registers do not necessarily give an accurate reflec- 
tion of movements in the labour market, but it is held 
that there has been an improvement and that the 
Government’s measures have had a considerable part in 
bringing it about. The number of youths engaged in 
voluntary labour service rose by about 50,000 to 200,000 
in September. 


The statistics compiled by the International Labour 
Office, for the months of July, August and September, 
1932, show a general increase in unemployment as 
compared with the figures for the corresponding period 
of 1931. In Great Britain, the Netherlands and Den- 
mark, the growth of unemployment has continued 
throughout the summer season, when there is usually 
some improvement. A comparison with the figures 
published in July shows, however, that there has been a 
slight reduction in the number of unemployed in certain 
countries during the summer months. In the opinion 
of Industrial and Labour Information, it is impossible 
to say how far the improvement shown in several 
countries during the last three months is a seasonal 
phenomenon, and how far it may be taken as a forecast 
of revival. At the moment it can only be said that the 
percentage of unemployment is 28 in Germany, 23-1 in 
Great Britain, including Northern Ireland, and 21-5 
in Austria, and that the percentage of unemployment 
among members of voluntary unemployment insurance 
funds is 39-9 in Belgium, 31-7 in the Netherlands, and 
30-1 in Denmark. In the United States, according to 
trade union statistics, the percentage of unemployment 
has increased during the three months from 31 to 34. 
The official organ of the International Federation 
of Trade Unions mentions that the Association of 
German Engineering Works recently sent a letter 
to the Chancellor, drawing attention to the. dangerous 
consequences for the export industries, and also for 
the whole German economic system, which would 
result from measures of restriction on agricultural 
imports. Between June, 1931, and June, 1932, 
the communication states, the German engineering 
industry worked up to 13-3 per cent. of its producing 
capacity for the home market and up to 20 per cent. 
for the export market. The plight of the other export 
industries of the country was similar. During the 
period mentioned, 8,000,0000 persons were directly or 
indirectly dependent on export industry, so that exports 
were clearly of vital importance to the German economic 
system. If, the communication goes on to declare, 
the Government of the Republic yields to the desire 
of the agriculturists for a system of quotas for the 
import of agricultural products, and thus abandons 
the basis of the whole commercial policy. of Germany, 
the soundness of which has been proved by the experience 
of more than half a century, the export industries 
will be seriously endangered and millions of workers 
will be thrown out of employment. The export trade 
is declared to be a factor of the first importance in the 
Government’s economic programme. 


Writing in the Christian Endeavour World, Mr. William 








however, be provided by the student. 





it was contended that the questions raised related to 
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of Labour, says that there are, at present, nearly 
11,000,000 unemployed persons in the United States 
In his opinion, the difficulty lies not in the ability 
of the nation to produce but in its failure to distribute 
the products of work. A new era of surplus production 
dawned with the invention of new machines and the 
discovery of new chemical processes. Mass production 
brought the possibility of raising the material standard 
of living of the whole nation, but the people who made 
the goods could net buy them unless their wages and 
salaries were big enough. This is where the fault lies. 
The incomes of wage earners, according to Mr. Green, 
had dropped at the end of 1931 to 17,000,000,000 dols. 
below those of 1929. Total retail sales dropped from 
49,000,000,000 dols. to 30,000,000,000 dols., and busi 
ness dropped to 55 per cent. of its capacity. In the 
period between 1919 and 1929 productivity increased 
50 per cent. for all industries, some more, some less 
While there had been a steady increase in productivity 
between 1899 and 1919, so that work which required 
5% hours to complete in 1899 could be done in 47 hours 
in 1919, working hours had been shortened only from 
59 to 52 a week. The sharp increase in productivity 


in the last decade sti'l further reduced the hours 
necessary to do the work done in the 52-hour week 
to 3. 


Despite this decrease of 18 hours in the time needed, 
the working week dropped only to 50 hours, Mr. Green 
says. Since two men could do the work formerly done 
by three, even an increase in output did not provide 
work for all and workers were laid off. The ranks 
of the unemployed mounted steadily as more than one 
million persons were laid off by technical changes. 
Instead of reducing the number of employees, the 
number of hours of work each could have been 
reduced. If the proceeds of production were equitably 
distributed the difficulties in getting buyers for the 
products of industries would be greatly reduced. There 
are approximately 975,000,000 man-hours of work 
available for earners of salaries and wages in industrial 
production and distribution. There are 21,500,000 
employed and 10,500,000 unemployed, or 32,000,000 
wanting jobs. If the work were equitably distributed 
each would have 30 hours’ work a week. By putting 
everybody to work the nation would be on the road 
to business recove ry. 


o 


During September, the home branch membership 
of the Amalgamated Engineering Union decreased from 
174.564 to 


173,632, and the Colonial branch member 
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ship from 22,852 to 22,663. The number of members 
in receipt of sick benefit increased from 2,874 to 2,920, 


and the number in receipt of superannuation benefit 


from 12,995 to 13,055. The number in receipt of 
donation benefit decreased from 10,480 to 10,414, 
while the total number of unemployed members 


increased from 44,496 to 45,550. 


The railway managers proposed to the Shopmen’s 
National Council, at a conference in London on Tuesday, 
that the present wages deduction of 4} per cent. 
should be replaced by one of 10 per cent. The repre- 
sentatives of the trade unions undertook to consider 
the proposal, and give a reply at the earliest possible 
moment 


\s was expected, notices intimating a wage reduction 
of ls, 8$d. in the pound were posted early this week 
by the employers in the Lancashire cotton spinning 
industry. On Tuesday, however, the Ministry of 
Labour intervened, and it was arranged to hold a 
joint conference of the parties, under the chairmanship 
of Mr. Leggett, on Thursday. 


EXTRA - HIGH TENSION CIRCUIT- 
BREAKER WITH OIL PRESSURE 
RUPTURE. 

As mentioned on page 393, ante, Messrs. Brookhirst 

Switchgear, Limited, Northgate Works, Chester, are 


} 


now manufacturing a heavy-duty alternating-current | 


circuit-breaker, in which the speedy breaking of the 
are and the prevention of its restoration are effected 
by utilising the principle of what they term, “ oil 
pressure rupture."’ The practical application of this 
principle is due to Mr. G. E. Whitehead, and the 


equipment is being produced under licence from his | 


firm, Messrs. Whiteheads’ Electrical Inventions, Limited, 
Cardiff. 

The design of this breaker will be. made clear by 
reference to Figs. 3 to 5 on the opposite page, while 


| fits into a recess in the main contact. 


its appearance will be gathered from the photographs | 


reproduced in Figs. ] and 2, above. Its essential 
features include an oil pump, N, which, as will be 


seen from Figs. 3 and 4, is housed in the tank itself 


and is located centrally in relation to the radially | 


disposed breaker contacts. By arranging the contacts 
in this way and by employing a circular top plate 
and a cylindrical tank, it is claimed that the maxi- 








Fig. 2. 


mum mechanical strength is obtained. The pump 
consists of a piston, which, for reasons mentioned 
later, is made up of two circular discs sliding in a 
cylinder, the lower end of which is open. In the 
lower of these discs a series of holes, while the 
upper dise is solid and is free to move relatively to 
the other through a distance of about } in. The pump 
is operated by the same mechanism as the breaker 
contacts, and when the switch is closed the discs rise 
in the cylinder and compress the spring indicated in 
Fig. 4. During this operation the upper disc is lifted 
off the lower, so that the oil can move freely through it 
out of the cylinder into the tank, thus eliminating 
any dashpot effect which might militate against 
rapid closing. On the other hand, when the switch 
is opened the upper and lower dises are forced down- 
wards by the spring and remain in contact, thus setting 
up a pressure which is transmitted to the oil in the 
lower part of the tank, and thence to the contacts as 
explained below. 

The other feature of the circuit-breaker to which 
special attention may be drawn is the arc-quenching 
cylinder which surrounds the contacts. The con- 
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| struction of this cylinder is shown at J, in Figs. 3 


and 4, and in detail in Figg 5. It is made of 
moulded insulating material and its external and 
internal surfaces are reinforced by brass insertions, 
both to increase its strength and to prevent the 
insulation from being damaged by the arc vapour. It 
is held in a brass shroud carrying plate, D, round which 
packing, C, is inserted, so that an oil-tight joint is 
made between it and the tank. The combination of 
this shroud plate and of the isolator tray above it serves 
to increase the mechanical rigidity of the unit. The 
main upper contact, E, slides in the are-quenching 
cylinder, and is of such shape that it also acts as an 
explosion pot. It is provided with a number of ports, 
H, which allow the oil to escape upwards, as shown by 
the arrows in Fig. 5, when the circuit-breaker is opened, 
and with a machined lower surface against which the 
moving brush, G, makes contact. This moving brush 
also carries the plug-shaped arcing contact, F, which 
The two moving 
contacts are mounted on a cross-arm which is con- 
nected to the operating mechanism. The piston rod 
of the pump is also connected to the operating mech- 
anism, but moves independently of the contacts. 
The latter are so arranged that arcing takes place 
on the arcing plug inside the main contact, the move- 
ments being timed so that the oil in the lower part 
of the tank is set in motion by the pump before 
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the arcing plug leaves the three large renewable and 
self-aligning fingers which are accommodated in the 
walls of the upper main gontact, i.e., before any 
arcing occurs, and so that the plug travels about 
14 in. after the main contacts have opened. Any 
risk of burning and pitting at the main contacts, which 
are also easily renewable and self-cleaning and aligning, 
is thus eliminated. It may be noted that the use of 
the arc-quenching cylinder enables the usual phase 
barriers and tank linings to be dispensed with, and that 


although a cylindrical tank is employed, the makers | 
desire it to be pointed out that it is not their intention | 


to rely on the mechanical strength of the housing when 
considering the rupturing capacity of the unit, but to 
prevent the creation of undue internal pressure by effec- 


tively controlling the gas bubble. As a matter of fact, | 


however, the mechanical strength, the speed of the 
break, and the head of oil are all stated to compare 
favourably with those of existing designs. 

When the switch opens, the downward motion of the 
pump piston forces a considerable portion of the oil 
in the lower part of the tank up through the are-quench- 
ing cylinders and out through the ports in the upper 
main contact. The result is that the gas bubble 


MESSRS. BROOKHIRST 





contact, into which the gas bubble could expand. The 
gas bubble is, in fact, confined first in the stationary 
contact, which takes the form of an explosion pot, and 
then in the arc-quenching cylinder, which is closed at 
the top, and is sealed below by the oil pressure. When 
the arcing contacts have parted, the oil movement con- 
tinues, thus condensing the gases, and cooling all the 
contact surfaces. The arc is, therefore, deprived of 
any conducting medium which would enable it to 
re-strike, and the explosion pot and are-quenching 
chamber are both effectively scavenged. 

As will be seen from Fig. 1, the circuit-breaker is 
| fitted with the Whitehead system of internal isolation*. 
This comprises a plug, shown at A in Figs. 3 and 4, 
which is mounted on the upper end of the rod carrying 
each main contact, and fitting into a corresponding 
socket in the fixed portion of the switch. To isolate 
the breaker it is only necessary to turn the wheel 
marked L. This wheel is fixed to a shaft on which a 
worm is mounted, the latter engaging with a worm- 
wheel on a vertical spindle which is, in turn, con- 
|nected to the top of the pump cylinder. The rota- 
| tion of the wheel, therefore, turns the cylinder and 
| causes the square thread cut on its external surface 


generated by the vaporisation of the oil in the arc is| to lower the tray to which the rods carrying the 


prevented from moving downwards, and burning, | isolation contacts are secured. 


therefore, cannot occur at the main contacts. The 
flow of oil round the bottom of the main contact also 
eliminates that re-striking, which gives rise to so much 
trouble, besides serving to cool the contacts themselves, 
after the arc has been extinguished. These actions 
are facilitated by arranging for the pump to make 
a considerable portion of its stroke after the circuit has 
been broken. 


This tray is pre- 
vented from rotating by four guides, which also 
}act as supports for the shroud plate, and it thus 
| descends taking the isolation contacts with it. In 
'the top of this tray, and surrounding the contacts, 
| is a felt washer which is compressed between the tray 
and the machined flanges on the underside of the top 
| plate, so that oil throwing is prevented. It is claimed 


When the switch is fully open, the oil | that the use of this system of internal isolation means 


that has been forced upwards by the pump percolates | a very considerable saving in head room or floor space, 
back into the lower part of the tank through the ports | compared with the drop-down and draw-out designs, 


in the main contact. 


The effect is, in fact, that instead | respectively, and that it therefore greatly facilitates 


of the gas bubble being permitted to expand and control | the accommodation of the maximum rupturing capacity 


the movement of the oil, both it and the arc are them- | in the minimum space. 


In addition, it is only neces- 


selves controlled by the pressure of the pump setting | sary to move a camparatively light frame within the 
up a rapidly-moving stream of oil in the tank and the | switchtop plate, instead of the whole breaker, to secure 


arc-quenching chamber which arrests and quenches 
the explosive vapours. The latter cannot, therefore, 
expand into the vortex, which in normal designs is 
formed by the downward movement of the lower 
contacts. At the same time, the rising oil condenses 
the gases as they pass upwards. It may be added that 
the feature of high-speed on opening, which is no less 
necessary in this than in other designs, is secured by 
the use of double-compression springs, and that a high 
contact pressure is obtained in the same way. 
_Restating briefly the principles upon which the 
cireuit-breaker we have just described is designed, it 
may be emphasised that a bodily upward movement 
of the oil under high pressure begins directly the main 
contacts part, and is thus well established before the 
arcing contacts separate. The moving contact is com- 
pletely enveloped in, though separated from, the 
Stationary contact by a rising column of oil, so that 
restriking is effectively prevented. The main body of 
oil being under pressure eliminates both cavitation 
in general and the formation of a vortex by the falling 








isolation. 

When the circuit-breaker has been isolated in this 
way, the tank can be lowered and access to the con- 
tacts and other parts obtained. This is effected by 
a simple hand-operated gear, which is interlocked with 
the isolator, so that the latter must be opened before 
it can be moved. Directly the tank begins to move 
downwards a projection on the isolator tray opens a 
non-return valve in the contact shroud plate, so that 
any oil above the latter can flow away into the bottom 
of the tank instead of flooding the floor. At the same 
time, the isolator sockets in the fixed portion are auto- 
matically covered by a plate, which is revolved by a 
spring and is moved out of position again by a pin 
when the tank is raised. The frame, on which the 
switch is mounted, is installed over a pit in the floor 
so that the tank can be lowered into the latter and the 
contacts left free for inspection. Although it is not 
necessary simply for inspection purposes, the top plate, 








* See ENGINEERING, vol. cxxviii, page 674 (1929). 
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which carries the contact and other mechanism, is 
mounted on rails. It can, therefore, slide in the main 
frame and be moved forwards by a racking mechanism. 
| When it is in the outward position shown in Fig. 1, 
|the interlocks, which have prevented the isolating 
| plugs from being raised, are released, so that it is 
| possible to move them up into their working position 
|and to operate the circuit-breaker. It is, of course, 
| impossible to rack the breaker out unless the isolator 
| has previously been opened. In any event, the circuit 
cannot be made or broken on the isolator, as the latter 
cannot be operated unless the circuit-breaker is off. 
In the same way the cable and ’bus bar arrangements, 
which are indicated at B and K, in Figs. 3 and 4, are 
convenient and accessible, and the same is true of the 
current transformers used for the overload trip coils. 
In fact, it is claimed that the principle of internal 
isolation is used to maximum advantage, since the 
breaker can be both isolated and examined without 
drawing it forward. When it is drawn forward, on the 
other hand, both the isolator and the breaker move 
ments can be performed and the entire operation of the 
unit examined. 

At the present time the circuit-breaker is designed for 
manual closing, a free handle mechanism being used 
for this purpose, as shown at M in Figs. 3 and 4. This 
handle is connected to the contact rods through the 
usual toggle mechanism and a ratchet and link, which 
ensures that, if the handle is inadvertently or pur- 
posely moved backwards, the switch will be tripped. 
Swinging on the handle is therefore prevented. 
The tripping gear is connected to a light shaft which, 
in turn, releases a heavy spring so that rapid move- 
ment of the parts and sensitiveness to disturbances 
are both obtained. A further point which is 
worthy of notice is that when the switch opens the 
gases generated exhaust into an expansion chamber 
and thence into a common header through a non- 
return valve. Any risk of the gases from one circuit- 
breaker entering an adjacent tank are, therefore, pre- 
vented. 

In conclusion, it may be mentioned that the sim- 
plicity of the pump and explosion pot has enabled 
the system we have described te be applied economically 
to low-tension circuit-breakers. Owing to the smaller 
size of the moving portion on these units, the tank, 
whether in the lowered or raised position, is drawn out 
with the breaker carriage and the contacts are also of a 
simpler design. 





Ou, KeEFINERY DeveLopMENTS IN CaNnApDA.—The 
Shell Oil Company of Canada has begun work on a new 
oil refinery at Montreal which will have a capacity of 
100,000 gallons of petrol a day. There will be five 
storage tanks of 4,130,000 gallons capacity, believed to 
be larger than any yet built in Canada. At Vancouver 
the Imperial Oil Company is planning developments, 
estimated to cost 1,000,000 dols., in extension of their 





refinery plant. 
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ON THE PRODUCTION OF DRY AIR, 
WITH PARTICULAR REFERENCE 
TO THE SILICA GEL METHOD.* 


Tuk control of humidity in industrial operations is 
bound up with the following problem :—Given a 
supply of air at a certain temperature and humidity 
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content, to obtain from it air at a specified tempera 
ture (not necessarily the same as the temperature of 
the air supply) and a specified humidity content. The 
desired humidity content may be (in grains per |b. of 
dry air) either greater or leas than that of the supply 


air. In the former case the supply air has to be 
humidified ; in the latter case it has to be dehumidified 
or dried. There are many industrial processes now-a 


days which involve the use of dry air, or at least of 
dried air, and a good deal of attention has of late 
years been paid to the design of plants for the drying 
of air and other gases. 

The methods that have been adopted to dry air 
include the use of : 

(i) Solid and liquid chemicals having an affinity for 
water, ¢.g., solid calcium chloride, and strong sulphuri 
acid. In simple plants, the chemicals, after their air 
drying powers are expended, may either be thrown 
wway and replaced, or treated to drive olf the water 
they have picked up. In continuously operating plant 
of the chemical type, a cycle of operations for the drying 
substance may be devised so that the water picked up 
by this substance is continuously driven off by heat, 
and theoretically the substance will last indefinitely. 
A good illustration of this type of plant is seen in the 
* Dri-Gas process for the removal of water vapour 
(and naphthalene) from town’s gas. In this type, as 
made by Messrs. W. C. Holmes & Company, Limited, 
Huddersfield, the drying substance is strong calcium 
chloride brine. 

(ii) Refrigeration. In this method of drying or 
dehumidification, as frequently carried out in air 
conditioning (¢.g., by the Carrier Company), the air 
to be treated is passed through sprays of chilled water, 
with the result that the leaving air is approximately 
saturated with water vapour at the low temperature 
at which it leaves the dehumidifier. By lowering this 
temperature, the absolute moisture content of the 
leaving air is diminished. 

Whilst this system is very satisfactory for air-con- 
ditioning work, the problem of very low humidities may 
the of cooling temperatures below 
In this case indirect coolers, using brine, 
would have to be used. It will be seen that in the 
refrigeration method of drying so far discussed, not 
only is refrigeration used for removing water vapour, 
but also for cooling the air. 1t is very likely that the 
air to be treated is not wanted in the chilled form, and 
in such a case the refrigeration load with the simple 
arrangement mentioned would be excessive. The 
refrigeration load can be lightened considerably in such 
& case, and made to compare better with theoretical 
requirements (see below) by the simple device of using 
a heat interchanyger, so that the cooled dried air leaving 
the dehumidifier is warmed by and cools the moist 
air entering the humidifier. It is important to note 
that the work done by the refrigeration plant in the 
refrigeration method of drying is largely work which 


necessitate use 
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* Contribution to a Joint Discussion on “* The Contsol 
of Humidity in Industrial Processes "' before Sections A 
and G of the British Association at York on September 6, 
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theory demands as the price of separating water- 
vapour molecules from the air molecules. 

(iii) Silica gel. The use of silica gel for dehydration 
of air is essentially an adsorption process, i.e., there is 
no chemical change of the silica in the process, the 
water vapour removed from the dried air being stored 
up as liquid in the ultra-microscopic pores of the gel. 
Very high drynesses of air may be obtained by using 
this method. In any given silica-gel plant working con- 
tinuously the cycle of operations is (a) adsorption, (6) 


activation (by heating the gel), and (c) cooling (of the gel). | 


In (a) the gel in the form of a bed adsorbs the water 


Fig. 2. 
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|use in thermodynamic discussions of the behaviour 


of heat-engine plants, refrigerators, and compressors. 
Such standards are standards of perfection, but serve 
to indicate the possibilities of improvement of existing 
plants. In the discussions of heat engines and refrigera- 
tors, the standards refer to complete cycles of operation 
of the working fluid, whereas the “isothermal standard” 
for air compressors does not involve the use of a 
complete cycle for the air. A somewhat similar state 
of things holds for the proposed isothermal drying 
standard. In the actual air-drying plant, air at a 
certain temperature and humidity is dried to air at a 
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vapour (or most of it) con YO STACK 
tained in the stream. of air Fig.5. FLOW SHEET. cS.” 
passing through it. In (6) 9 p ibs i siemeaaemmnaaiel 

the adsorbed water is got rid poem} 


of by heating the gel. In 
(¢) the gel is brought back to 
a temperature where it can 
resume its task again. Com 
binations of gel beds may be 
used to provide a continuous 
supply of dry air in spite of 
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silica-gel process is admir 
ably adapted to the produc- 
tion of very low humidities 
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method.* In the other two 
methods alternate heating 
and cooling are required, but 
the supply of heat at high 
temperature and removal of 
heat at a lower temperature are operations thermo- 
dynamically equivalent to the doing of mechanical 
work. The absorption and compression methods of | 
mechanical refrigeration offer an example of this | 


AODSORBER No.2 
(3436.€.) 


equivalence 

It is possible to establish a formula giving an absolute 
work standard of comparison for the drying of air 
(without change of temperature) in air-drying plants. 
Absolute standards of comparison are of frequent 


* Assuming that a vapour-compression machine is 


AOSORBER No.1. ACTIVATING 
. FIRST STAGE 
ADSORBER No. 3. SECOND STAGE 






smaller humidity and, possibly, a different temperature. 
The pressures at the beginning and end of the drying 


| operation are usually the same, and this will be assumed. 


For convenience, it will also be assumed, further, that 


| the initial and final temperatures are the same (T, deg. 


abs.). Differences of these temperatures may b 
allowed for by the provision of heating or refrigeration 
devices, with their appropriate theoretical heat or 
work quantities, respectively. 

The formula giving the work required to remove 
isothermally the water vapour from a definite quantity 
of air (measured in the dry state) at a certain absolute 
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j 
humidity, so as to reduce the absolute humidity to a equivalent to a certain amount of work, the rate of 


lower value is as follows :— 


: 2 Pp; Ps Ps | 
Ww R T, | M, log + M1 — M,! log A 
2 io g P, 2 10g Ps 2 08 py) | ( 


Here W is the work required at temperature T, absolute | 
to change the water-vapour content from M, to M,' 
gram mols., the quantity of (dry) air concerned being | 
M, gram mols.; also R denotes the universal gas 
constant, ps, is the saturation vapour pressure of water | 
at temperature Ty, absolute, p, is the initial partial | 
pressure of the air, p, the initial partial pressure of the 
water vapour, whilst p,1 and y,' are the final (i.c., 


after the drying operation) partial pressures of the air ¢ 
It may be noted| besides that of water. 


P (atmospheric pressure), | @dsorbent material (actually colloidal silica) which is 


and water vapour, respectively. 
that py + Pe = p;’ + p;* 














Fig. 6. 


if, as is here supposed, the final total pressures of the 
supply air as well as the partially dried air are both 
at _nospheric. 
It may also be noted that 
Pp, M, pM 
P, M, p,' M,'° 
One method of obtaining the result (A) is to use in 
the discussion the idea of semi-permeable membranes, 
the use of which may perhaps be challenged. Other 


devices for the ideal isothermal separation of gases are | 


available, however, and lead to the same result (see, 
for instance the interesting paper by the late Lord 


Rayleigh, Scientific Papers, vol, i., p. 242). The produc- | 


tion of oxygen and nitrogen from ordinary air is 
another example of separation of gases. The author 
has worked out the case of separating | Ib. of dry air 
from water vapour, both being at 70 deg. F. (22-2 
deg. C.), and the results are expressed in the diagram, 
Fig. 1, on the opposite page. It will be noticed that the 
work required ideally to dehydrate air from 110 grains 
(saturation) to 90 grains per lb. is of very much smaller 
amount than that required to dehydrate the air from 
20 grains per lb. to bone-dryness. It may also be 
noted that the curves for 20, 40, 60, etc., grains per lb. 
initial humidities may be obtained by suitably de- 
pressing the curve for 110 grains per Ib. initial humidity. 


It may be remarked that probably no actual drying | 


plant approaches the results given by (A). Direct 
comparison with (A) of an actual plant is most easily 
made in the case of a refrigeration type drying plant. 
In the case of drying plants using heating and cooling, 
direct comparison is not possible. One procedure 
would consist in reckoning the heat supplied as 


| exchange being that corresponding to a suitable power 
| plant. Whatever the value taken for the work 
| equivalent of the heat supplied (which would be a matter 
| of controversy), it would have to be increased by 
| the power required to drive the appropriate fans. 
| The author is not in a position to give comparisons 
of actual plants with the thermodynamic standard, 
but is of opinion that a silica-gel plant gives its highest 
efficiency from the thermodynamic point of view when 
it is producing air of very low humidity. 
| The author proposes in what follows to discuss some 
| points of interest in the silica-gel method of drying. 
Silica gel is, of course, able to remove other vapours 
Silica gel is a hard glassy 
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chemically inert, incombustible, granular, and has 
an extremely long life of high adsorptive efficiency. 
It is prepared in a carefully controlled process from 
sodium silicate and an acid. 

The equilibrium concentration c, of adsorbed water 
in a pound of gel depends upon the vapour pressure 
p, of the water vapour in contact with it and the 
temperature T. The equilibrium conditions of gel and 


be dried, it must not be thought that the ordinary 
vapour pressure of water at the given temperature 
and volume represents the limiting weight of water 
vapour to be removed. Such an assumption would 
very much under estimate the amount of water vapour 
concerned. 

The behaviour of a bed of fresh gel when a stream 
of humid air passes through it (dynamic adsorption) 
issomewhat complex. In drying the air, the gel obtains 
the ‘* heat of adsorption ’’ of the water removed from 
the air, and is thus heated. As the result of analysis 
of the actual behaviour of gel, the author has come 
to the conclusion that in adiabatic dynamic adsorption 
processes, i.e., dynamic adsorption processes Without 
temperature control of the gel, there is an appreciable 
departure from equilibrium between the gel grains 
and the air scrubbing them. Thus the temperature 
of the air differs from that of the gel grains it is passing, 
and the concentration c of the water in the grains lags 
behind the equilibrium value corresponding to the 
temperature of the gel and the vapour pressure. It 
is possible to frame a theory of gel beds allowing for 
these departures from equilibrium. A common 
laboratory test for gel is to pass air of known absolute 
humidity at a determined rate through gel contained 
in a tube immersed in a constant-temperature bath, 
and to note the humidity of the emergent air. 
Isothermal dynamic adsorption tests for two initial 
humidities and a specified rate of flow are shown in 
Fig. 2. Such tests can be linked up with the general 
theory, which includes the theory of the removal of 
the adsorbed water in the gel (activation) and the 
subsequent cooling of the gel, usually by circulating 
cold dry air through the bed. 

In silica-gel drying plants, the thicknesses of the 
gel beds employed and the times required for the various 
operations, are matters requiring careful consideration, 
and depend, to some extent, on circumstances, These 
matters affect the areas of the beds employed. In 
continuously operating plants, where several adsorbers 
are used, performing their functions inacyclical manner, 
various arrangements are employed. Thus in a small 
plant for drying compressed gases, Fig. 3, two adsorbers 
may be employed ; at a given instant one may be on 
the line adsorbing water vapour, the other at the same 
instant being activated or cooled. Later, the roles 
of the adsorbers would be interchanged. In bigger 
plants using ordinary air, four adsorbers have some- 
times been used ; at a given instant two in series would 
be adsorbing (compound adsorption), a third would 
be on activation and a fourth on cooling; cyclical 
interchange of adsorber functions would follow later 
on. An illustration of such a plant is given in Fig. 4, 
which shows a flow diagram for a large plant for 
telephone-cable drying. Another method employing 
three adsorbers is shown in Fig. 5. In this lay-out one 
adsorber is on adsorption, but the dried air so obtained 
is passed through a second adsorber (previously on 
activation) which is at first cooled thereby and thus 
becomes a second adsorber in series. The third adsor- 
ber is engaged on activation. As before, there is a 
cyclical method of changing the réles of the adsorbers. 
An illustration of a small plant used for continuous 
electric cable drying and working on this cycle is shown 
in Fig. 6. In bigger plants of the multiple adsorber 
type, the various adsorbers may be cyclically switched 
on to perform their proper functions by automatically 
operating valve gear. As silica-gel plants can deliver 
air with a higher dryness than is required for most 
industrial operations, a simple method of controlling 
the humidity of the final air is to employ a dilution 
valve, which allows ordinary air containing moisture 
to be mixed with the air dried by the plant. A 
dilution valve is indicated in Fig. 5. 

A few words may be said about activation, which 
may have an important bearing on running expenses. 
Activation has to be performed by the passage of 
clean hot gases through the gel bed. If fuel (with 
direct heating) is used for the production of the hot 
gases, care must be taken that the hot products of 
combustion are free from deleterious solid particles. 
If there is difficulty in ensuring this, indirect heating 
should be resorted to (see Fig. 5). Generally speaking, 
fuel heating for activation is cheaper than electric 
heating. When waste heat is available at temperatures 
above 300 deg. F., the running cost of dehydration is 
limited to the fan power required to overcome the 
gel bed resistance, plus the cost of water (where used) 








water vapour are expressible in the form 


=f (p,T), 
and may be represented by a series of isothermals, 
i.e., by a series of curves representing c plotted against 


c 


for cooling purposes. 

Compressed-air dehydration plants have been in- 
stalled in which the heat of compression is utilised for 
drying the gel, in which case the cost of dehydration 
is limited to the cost of cooling water required to cool 





p for different values of T. It is found that ¢ increases 
with increase of p (keeping T constant), and diminishes 
with increase of T (keeping p constant). Under 


ordinary conditions, air is not adsorbed, and so, in a 
mixture of air and water vapour, p can be taken as 
the partial pressure of the water vapour, and may be 


the air, already partly cooled in passing through an 
adsorber, and to condense the water vapour carried 
with it. It will be realised that silica-gel dehydration 
plants possess the advantages of ease, safety, and 
cleanliness of operation, and skilled labour is not 
required. There is also an absence of machinery and 
chemicals which might give rise to an accident. 





as high as the saturation pressure at the temperature 
considered. 


When highly compressed gases are to 


It is natural that silica-gel dehydration plants have 
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found an increasing application in industrial operations 
requiring high drynesses of air, and some mention should 
be made here of applications in the electrical industry. 
These may be divided into two main headings :— (i) 
The removal of moisture from insulating materials. 
(ii) Prevention of moisture from entering insulating 
materials. 

As an example of (i), plants for drying telephone 
cables Fig. 4) may be mentioned. Another 
example is seen in plants for drying power cables 
(see Fig. 6). The objects of silica-gel dehydration in 
these cases are speedier manufacture and higher in- 
sulating properties of the cables. 

Recently a plant has been built covering both 
headings. It is a compressed-air dehydration plant, 
the dried air produced being used for two purposes ; 
part of it is expanded and used for breaking the 
vacuum in drying ovens (as in the drying of cables 
generally), and part in building up the pressure above 
the oilin the impregnating tanks. It may be mentioned 
here that the drying of power cables involves the 
removal of moisture from the paper insulation (usually 
by a combination of heat and vacuum), followed by 
impregnation. Under the second heading come all 
breathers (see Fig. 7) whether automatic and stationary, 
or employed on road and rail tanks transporting in 


(see 


sulating oil. In the latter case the breathers are 
only used when the tanks are emptied. 
In conclusion, the author would like to thank 


Messrs. Silica Gel Limited, for their courtesy in allowing 
him to give many of the details of their plants. 


CRANE SAFE-LOAD INDICATOR. 

Tae recent Board of Trade regulation laying down 
that jib cranes shall be fitted with an indicator to warn 
the operator should he attempt to lift a load likely to 
overstrain the crane, has resulted in the creation of 
several ingenious devices to meet it. One of these, as 
made by Messrs. Thomas Smith and Sons, (Rodley), 
Limited, Rodley, near Leeds, is illustrated in the accom 
panying figures. The outline drawing reproduced in 
Fig. 1 shows the disposition of the mechanism, while its 
actual application to a travelling jib crane is seen in 
Fig. 2. The luffing rope is anchored to a lever A, Fig. 1, 
the extreme end of which is, in turn, connected by a 
pair of toggle links B to a lever C, the fulerum of which 
is carried in a bracket bolted to the crane frame. To 
this latter lever is attached a rod D which actuates an 
indicator pointer moving over a graduated quadrantal 
scale. Nearer the end of the lever is a balance weight E, 
which can be adjusted in position by a screw device. 
The balance weight is set so that when the maximum 
safe load at any angle of the jib is being handled, the 
lever will rise and will move the pointer towards a 
graduation marked “ Danger.” Should an overload 


be moved, the lever will rise still farther, causing the 
pointer to reach the danger mark and a bell or whistle 
The arrangement when a whistle is fitted 
is shown in Fig. 2. 

In order to compensate for variation in the maximum 
safe loading with variation in the working radius of the 
jib, an automatic correcting device is embodied. 
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functions by virtually altering the length of the pair of 
links coupling the levers A and C. A quadrantal cam F 
is connected by a link G and a lever H to the jib, any 
alteration in the angle of which is accompanied by a 
corresponding angular movement of the cam. The 
edge of the cam is of a contour conforming to the 
characteristics of the crane, and is in contact with a 
roller on one arm of a bell-crank lever, the other arm 
of which is connected by a link J to the joint at the 
centre of the links B. Movement of the bell-crank 
lever, therefore, alters the distance between the levers 
A and C, and any variation in the angle of the links 
has a cumulative effect on the leverage of the system. 


THE THEORY OF DRYING.* 


By Juxrus Frrrn, M.Sc., M.I.E.E., and F. Bucktne- 
HAM, B.Sc., Assoc.M.Inst.C.E., A.M.I.Mech.E. 


The Problem of Drying.—The need for drying things 
is constantly occurring in everyday life as well as in 
industry. All sorts of things are constantly getting 
wet and want drying, either accidentally, as by rain, 
or as a necessary part of a process, as in a laundry, 
or in the course of nature—as, for instance, straw, hay, 
and the leaves of the tea plant. There are many drying 
methods and machines on the market, from the domestic 
clothes-line upwards, but the principles underlying the 
art are but vaguely understood, and hence practice 
varies greatly and is often needlessly wasteful and 
expensive. Things can wetted by other liquids 
than water—petrol, benzole, oil, or acids—but we shall 
confine our attention mainly to drying from water, 
though a good deal of what we may say is more or less 
applicable to the case of other liquids. 

There are two main ways in which one can get water 
out of a thing: mechanically and by evaporation. 
One can mechanically squeeze out water by rolling or 
pressing, é.g., in a mangle or a filter press, or by centri- 
fugal action as in a hydro-extractor. Evaporation 
goes on continuously from all wet surfaces until the 
pressure of the aqueous vapour in the surrounding 
air reaches a certain maximum which is fixed by the 
temperature, when it or rather, when the 
escape of water molecules from the surface is equalled 
by the arrival of other molecules from the aqueous 
vapour in the air. 

The behaviour of a mixture of air and water vapour 
was first investigated by Dalton, who gave his name to 
the law governing it. This law is really very simple : 
it says that the total pressure, as read, say, by the 
barometer, is the arithmetical sum of the pressures of 
all the individual gases and vapours at that time 
present. For example, the air might, at any particular 
instant, be exerting a pressure of 30 in. of mercury, 
whilst the water vapour present might, on its own 
account, be exerting 0-4 in., giving a total of 30-4 in., 
which the barometer would read. By experiment, the 
pressure exerted by water vapour at various tempera- 


be 


ceases 


* Contribution to a Joint Discussion on “* The Control 
of Humidity in Industrial Processes *’ before Sections A 
and G of the British Association at York, on September 6 
1932. Abridged. 
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tures can be found and plotted on a curve or set out 
in tables. These tables are sometimes called steam 
tables. There is no difference between water vapour 
and steam; they are two words for the same thing. 
Another thing worthy of note is that the only effect of 
the presence of air or other gas mixed with the water 
vapour is to slow up the process of evaporation ; it is 
the question of whether the actual vapour pressure is 
or is not below the maximum possible pressure at the 
existing temperature which determines whether or not 
evaporation will take place. 

The rate of evaporation was found by Dalton to be 
inversely proportional to the actual pressure exerted 
by the other non-water gases, and directly proportional 
to the difference between the existing water-vapour 
pressure and the maximum possible under the prevailing 
conditions. If the temperature in the above example 
were 60 deg. F., the maximum pressure which the 
vapour of water could exert at that temperature would 
be, from the tables, about 0-5 in. of mercury, so that 
evaporation would go on until sufficient water had 
evaporated to raise the pressure of the water vapour to 
0-5 in., when further evaporation would stop. If the 
drying process is to continue, either fresh air must be 
brought up at the same temperature but having less than 
0-5 in. water-vapour pressure, or the temperature must 
be raised, when the maximum possible vapour pressure 
will also be raised; or both these may be done at 
once. There is, in practice, a limit to the second alter- 
native, as there is always a temperature above which 
the thing to be dried will be damaged, so that we are 
generally driven back to the third method, 7.e., changing 
the air in contact and raising its temperature. 

There is another possibility by which the drying 
process can be carried out without having to provide 
fresh warm dry air, which is to remove the water 
vapour as it is formed, either by absorbing it by some 
material such as CaCl, or silica gel, or by means of a 
pump, which also removes the air, which in itself 
hastens the process of drying (by Dalton’s laws, 
above). The actual reduction of pressure also helps 
with some sorts of material, as it tends to cause the 
moist air entangled in the substance to expand and 
force a way out. The process of vacuum drying can, 
of course, be accelerated by the application of heat, 
but one advantage of the vacuum process that 
water can be removed from a material at lower 
temperatures than otherwise would be used; water 
boils at 102 deg. F. when the pressure is reduced to 
1 lb. per square inch. 

It will be noticed that temperature by itself is of 
no help to drying, but is only of use in raising the 
maximum possible vapour pressure. Air, however hot, 
if it is carrying with it water vapour at the maximum 
pressure corresponding with that temperature, will 
dry nothing; it is in that state called “ saturated. 
Relative humidity is defined as the ratio of the existing 
vapour pressure to the maximum possible at that 
temperature. The relative humidity by itself gives 
no clue to the amount of water present per cubic foot or 


18 


per pound of air. 
Fig. 1 gives the maximum possible vapour pressure 
at any temperature, and Fig. 2 the corresponding 
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pounds of water vapour which can be associated with | 


1 Ib. of dry air, and Fig. 3 the same, but per cubic 
foot of the mixture. Actual measurements of the 
amount of water existing as vapour per cubic foot of 
air can be made by drawing the mixture over some 


powerful drying agent, such as CaCl,, sulphuric acid | 


or silica gel, measuring the air drawn through and 
weighing the drying agent before and after to see how 
much water it has taken up. The ratio of the pounds 
of water per cubic foot of the mixture to the maximum 
possible at that temperature also gives the relative 
humidity, but the pounds of water per pound of air 
does not. 

There is, however, a convenient instrument which 
will give the same results with a fair degree of accuracy 
with much less trouble. This consists of two thermo- 
meters mounted side by side, the bulb of one covered 
with gauze kept wet by means of a wick and a 
water pot, and the other an ordinary thermometer 
giving the temperature of the air. As long as evapora- 
tion is taking place from the surface of the gauze 
on the wet bulb, this thermometer will read lower 
than the other, since for water to evaporate, heat 
is necessary to supply the latent heat of evaporation. 
For every pound of water evaporated about 1,000 
B.Th.U. are required. This heat is at first drawn 
from the glass and mercury of the wet bulb, thus 
lowering its temperature and so causing heat to flow 
into it from the surrounding air at a rate depending 
on the difference of temperature. The drier the air the 
faster will be the evaporation and the greater the 
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demand for heat, and consequently the 
the wet-bulb thermometer will drop below the dry 
bulb, so that the difference between the two, in 
conjunction with the dry-bulb temperature, will be a 
measure, to some scale or other, of the humidity. 
Only when the vapour pressure existing in the atmo- 
sphere is already at its maximum, and consequently | 
when no more evporation can take place, will the two 
thermometers read the same. The humidity will 
then be 100 per cent. whatever temperature they 
both read. The readings of the wet and dry bulb! 
thermometer can be calibrated experimentally and a 
table drawn up giving the percentage relative humidity | 
direct from the two readings. 

It is worth while to repeat here that the relative 
humidity is only what has been defined above. The 
capability of drying things cannot be inferred from 
it; this depends on the difference of the vapour pres- 
sures, and not on their ratio. The relative humidity is 
not even the wetness of the air in the sense of the 
amount of water present; cool air at 100 per cent. 
humidity might have very much less moisture asso- | 
ciated with it than warm air with only 10 per cent. | 
humidity. Another expression used in this con- | 
nection is “dew point,’ which is the temperature to | 
which any mixture of air and water vapour has to be | 
reduced to cause some of the vapour to be condensed | 
as water. Relative humidity is also measured as the | 
ratio of the vapour pressure at the dew point to the | 
maximum possible vapour pressure at the dry-bulb| 
temperature. This is because, the atmospheric pressure 
remaining constant, the ratio in which this total | 
pressure divides does not depend on the temperature, 
as this is shared by both air and vapour until some | 
of the water vapour condenses, which it does at the | 
dew point. 

The Theory of the Wet-Bulb Thermometer.—The | 
theory of the wet-bulb thermometer was first in- | 
vestigated by August and subsequently by Apjohn and | 
Regnault. The rate of loss of heat from the wet bulb | 
is proportional to the rate of evaporation, which is | 


again proportional to the wetted surface, and also to this paper. 








| 


lower 


the difference between the actual prevailing vapour 
pressure and the maximum possible at the temperature 
of the wet bulb. The rate of gain of heat is pro- 
portional to the surface and the difference between the 


rounding atmosphere. 


= The surface of the wetted bulb. 
‘= The reading of the wetted bulb. 
= The reading of the dry bulb. 
p = The actual vapour pressure. 
p’ = Maximum possible vapour pressure at the 
temperature T’ 

Then the rate of the loss of heat o S x (p’ — p) and 
the rate of gain x S x (T — T’). 

After equilibrium is established these two are equal, 
and we may, with certain reservations, write :— 

p—-p=K(T-T) . . (WD) 

To get some idea of the value and nature of the 
constant K let us put a wet and dry bulb thermometer 
into a thermally insulated enclosure with 1 Ib. of air, 
x lb. of water vapour, and y lb. of water. Let the 
dry and wet bulb thermometers read T and T’ deg. F., 
| Tespectively. Arrange that x+y represents the 
| maximum pounds of water vapour that can exist 
| with 1 1b. of air at the temperature of the wet bulb T’. 
Let the temperature of the water be T’, which it 
will be naturally, as it is in the same condition as the 
water on the wet bulb. Keep the pressure in the 
enclosure constant at one atmosphere. 
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Let evaporation proceed until all the water is 
evaporated, when both thermometers will read T’*. 
As the enclosure is thermally insulated, the heat 
required for the evaporation of the water is supplied 
by the fall in temperature of the air and the water 
vapour. The vapour resulting from the water is called 
into being at temperature T’ and is then superheated 
to some temperature between T and T’, but finally 
cools again to T’. 

When evaporation is complete we can write :— 

(Ca +2Cw)(T—T’) . - (2) 

As the total heat in the enclosure is the same at the 
end as it was at the beginning we can write :— 


CaT+2{T +L’ +Cw(T—TH+TY 


L’ y= 


= Cg T’ + (x + y) (T’ + LV’) (3) 
where Ca = specific heat of air at constant pressure : 
Cw = specific heat of water vapour. 
L’ = latent heat of water vapour at temperature T’. 


The expressions (2) and (3) are identical. 

The transformation of pounds of water vapour per 
pound of air to partial pressures is effected by the 
expression 


r.p 
diag: = ? (4) 
Where: 
x is the actual pounds of water vapour per pound of 
air. 


p is its partial pressure. ; 
P is the total pressure, in this case one atmosphere. 


and 
r is the ratio of the density of water vapour to that 
of air = 0-6 


Re-writing expression (2) 
Ca + 2 Cw 
. - “x(T-T’) 


(x T y) — Zz 





* The proof of this will be found in the third part of 


temperature of the wetted bulb and that of the sur- | 


From expression (4) we can write 


rp’ 


P— 9’ for (2 + y) and for z. 


rp 
P— 

Then 
p’ P 


is Ca + «Cw 
P—p’ P-—p ¥ 


L’r 
If the partial pressure p and p’ are negligibly small with 
respect to the atmosphere P, we could write P for 
both P—p’ and for P— >», and further, if we neglect the 
term 2z-C,y,, the expression (5) would become 


een Nila 
eet cole 


.(T—T). 8) 


° wv ye 2 . 

i .(T — T’) which would give to the 
- , r.¢ 

constant K in expression (1), the value We a. 


4 


Calling 
Pp 14-7 lb. per square inch 
Ca 0-237 
L’ 1035 
r 0-623 


K becomes 0-0054, or writing the atmosphere as 1,000 
millibars, 0-367. 

It is important to examine the approximations made 
in arriving at this simplified expression so that we may 
not apply it where these no longer hold good. 

The first approximation writes 

) ded — ee . 
P Py he rr 
Take dry bulb 140 deg. F. and wet bulb 130 deg. F. 
for which the tables give 75 per cent. relative humidity. 


for 
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(3398.¢.) Temperature Deg. Fahr. “sxcomenme” 
The maximum vapour pressure at 140 deg. F. is 199-2 
and at 130 deg. F. 153-3 millibars = p’, so that p, 
the actual vapour pressure under the above conditions 
is 75 per cent. of 199-2 = 149-4, the atmosphere being 
taken as 1,000 millibars. 


pa eu 
P’ — P _, 1538'S — 140°4 cose 


Pp 1,000 
p p _ 163°3 149-4 
P—p’ P—p 846-7 850-6 
= 0°1810 — 0-1756 = 0-0054. 


The other approximation was the neglect of the 
sensible heat in the vapour=2Cy (T —'T”’) in 
expression (5). 

Taking the same values as used above for the 
140—130 deg. F. condition in which x = 0-11 Ib. and 
L’ at 130 = 1,019 

(Ca + x Cw) (T — T’) 
“ L’r 
Ca (T — T’) 
oy oe 
which shows that this error is also considerable, but 
opposite in sign to the former. 

The value of L’, the latent heat, varies both with 
temperature and with pressure. The variation with 
pressure over the range met with in this connection is 
very small and is here neglected. As the evaporation 
takes place at the wet-bulb temperature the value of 
the latent heat at this temperature should be used. 

The Wet-Bulb Thermometer as a Measure of the Total 
Heat of any Mixture of Air and Water Vapour.—From 
what has gone before, it becomes evident that the 
reading of the wet bulb may remain constant during 
adiabatic processes of evaporation, in which the actual 
temperature of the air and vapour, as indicated by the 
dry bulb, varies over wide limits and that, therefore, 
the wet-bulb reading may be a measure of the total 
heat of the mixed gases. This has, in fact, been assumed 


= 0:00455 


0 -00375, 


by various writers, who have, however, not always 








made it clear precisely what it is that remains 
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constant. 
heat contained in 1 lb. of dry air plus its associated 


moisture ; this, however, is easily shown not to be the | 


case. It occurred to the present writers, that if an 
instrument could be made which, placed in any mixture 
of air and water vapour, would indicate on its scale 


the total heat per pound of any mixture of air and | 
water vapour without any other thermometer or any | 
reference to tables, it would have considerable practical | 


usefulness, particularly in problems of ventilation and 
drying. 


That a wet-bulb thermometer is such an instrument | 


is shown by the curve on Fig. 4, in which the horizontal 
scale is the reading of the wet-bulb from 32 to 212, 
and the vertical scale gives the B.Th.U. per pound of 
any mixture of air and water vapour for relative 
humidities ranging from 2 per cent. to 100 per cent., 


TABLE I-.- 


Some authorities assume that it is the total | 


Recative Hoemiprries per Cent. CALCULATED From THEORY. 
EXPERIMENTAL VALUES, SHOWN 


| can exist with a given wet-bulb reading. 
|something between 40 deg. and 63 deg. F. If the wet 
bulb reads 80 deg. F., the dry bulb must be between 
80 deg. and 177 deg. F., because the latter figure is the 
reading of the dry bulb in perfectly dry air in which the 
wet bulb reads 80 deg. F., for unless heat reaches the 
| enclosure from outside, the fact that drying by evapora- 
| tion is going on does not alter the total heat per pound 
|of the mixture of air and water vapour, even though 
its temperature is going down. 

The above argument considerably helps us in the 
calculation of examples of drying by hot and relatively 
dry air. The wet-bulb temperature can be read either 
directly from a wet-bulb thermometer, or can be obtained 
|from the tables if we know the moisture present as 
AND GRIFFITHS’ 


Atso AWBERY 


IN ITALICS, 





Dry- Bulb Temperature 


Wet- Bulb 


Depression 86 Deg. I 104 Deg. I 122 Deg. F 


1) Dew, ( 4) Deg. C 50 Deg. ( 60 


Deg. F Db ( 
. 67-0 71-8 75-1 
4 66-4 70-7 74-3 
40-1 48-7 54-6 
18 10 8-6 46-9 [2.9 
f 18-8 -¢ 7-8 
: 15 \ 18-6 ) a°7 
’ . 14-2 23-8 
(4:2) lJ v1-9 
os J 12-5 
$5 ~ 10-0 
4 no < 
63 i < 
7 “ < 
al 45 
and temperatures from 32 deg. to 400 deg. F. For 


analytical rather than the 
graphical presentation, the wet-bulb reading can be 
expressed as equal to 94-5 log,, B.Th.U’s. 74. On 
this curve are also points calculated from the latest 
experimental results of Awbery and Griffiths.* This 
shows very clearly that there is more than an accidental 
relation between the indications of the wet bulb and 
the total heat per unit mass of any mixture of air and 
water vapour. 

Chis relation not only allows direct measurement of 
total heat by one instrument, but also can be used 
for obtaining the relative humidity, water content and 
vapour pressure from readings of the wet and dry 
bulbs. The theory can, therefore, be used as a basis 
for calculating or checking hygrometric tables. Table I 
such a table, derived entirely from equation (5). 
The calculated figures for relative humidity are seen to 
agree very closely with those recently found by Awbery 
and Griffiths from actual experiments. The same 
values for temperatures and depressions of the wet 
bulb have been taken in order to facilitate comparison 
It is interesting to calculate the constant K in the 
simplified expression p’ — p K (T — T’) for Awbery 
and Griffiths’ experimental values ; these are given in 
Fig. For the sake of comparison are added the 
values calculated from the corresponding figures 
derived from the theory put forward in this paper 
The Meteorological Office’s figure for this constant 
put forward for use with the wet bulb in “ light airs’ 
is 0-444. 

Further (Consideration of the Problem of Drying. Now 
let us again consider the enclosure, supposed to be 
thermally insulated, in which there is a mixture of air 
and water vapour, and also some water, now contained 
in the material to be dried. Lf the. irin the enclosure is 
not already saturated, the water will at once begin to 
evaporate, the heat necessary for this change of state 
being supplied from the store of heat contained in the 
air and the water vapour. The process will continue, 
the temperature continually falling and the pressure 
of the water vapour continually increasing until the 
latter reaches the maximum possible at the prevailing 
temperature, when a position of equilibrium will be 
attained which will maintained as long as the 
temperature and pressure are kept constant. 

As the process of evaporation proceeds, the dry-bulb 
reading will decrease as already found, but the wet 
bulb will remain sensibly constant. There are, of 


those who prefer the 


is 


be 
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| 
course, only certain temperatures of the mixture which | 
For instance, 
if the wet bulb reads 40 deg. F., the dry-bulb must read 





steam is 1,052 and X should equal :— 
100-8 (120 — 70) 0-24 
1052 is 
Total vapour 1-15 + 0-4= 1-55. 100 Ib. 
air at 70 deg. F. can take up 1-56 lb. of vapour. 
If, on the other hand, the original air was twice as 
wet, t.e., had 1+ 6 lb. of water vapour, the wet bulb 
would read 83 deg. F., latent heat 1,045. 
103-2 (120 — 83) 0-24 
1,045 
0-88 + 1-6 = 2-48, which 100 lb. of air at 83 deg. 
F. can just manage. As a final example, if there were 
8 Ib. of water vapour, the wet and dry bulbs would 
both read 120 deg. F. and the air would be incapable 
of evaporating any further water. We again see, there- 
fore, that the drying power of air is not in its temperature 
but depends on the difference between the wet and dry- 
bulb thermometer readings. 
In the above examples, it is assumed that the drying 


1-15 


of dry 
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vapour in the air. We Fig. 5 
assume the material to be 90 ———- yt ’ PS ee a ee ee 
dried will be at the tempe- <= } | sit @& ft | 
rature of the wet bulb (the & | is Bt i‘ he | 
s | 
wet bulb is itself taking the & | .*, e122 2? - of | | 
temperature of the wet wag —T . sf - : ‘ae ‘ Ty | | = | 
material wrapped round it), ' ¢———-0—o—-8e-0-+-9__¢_| ° | 
and therefore we can write : a | & i t_| : ie 
a q 
(W + 2X)(T — T’). 0-24 ‘30 | $s oT 
YL’ | | 
Wher F | | 
rere | | x 
r riginal temperature 20} 
of air. ~ ‘dlculated from <7 ey 
W pounds of air. ) o vcident Points | 
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poration at tempe- (2396.£) Wet Bulb Temperature Deg. Fahr. ENGINEERING 
rature T’. 
Y . air is left in contact with the material to be dried till 
We also know that must be the maximum 


Ww 
possible pounds of water per pound of dry air at the 
temperature I’. These two really define T’ and Y, 
but the process of obtaining their numerical values 
would be a wearisome one of trial and error if we did 
not know that T’ will be the wet-bulb reading of the 
original air. 

From this L’ can be obtained and Y follows im 
mediately. It is then a simple precaution to add 
X and Y and look up on the curve to see if this is 
the maximum possible water vapour at the tempera- 
ture T 

A few numerical examples will make this clear : 
Let W 100 Ib. of dry air associated with 0-8 Ib. of 
water vapour. If the dry-bulb temperature is 120 
deg. F. the wet bulb will be 74, and the maximum pos- 


sible water vapour at that temperature is 1-85 lb., so 
that the water which can be evaporated will be 
1-85 0-8 1-05 Ib 
The latent heat at 74 deg. F. is 1,050 B.Th.U. per 


pound, so that 101-6 (120 — 74) 0-24 should equal 
1-05 x 1,050, which it does very nearly. 
If the air had been much drier, say only 0-4 Ib. of 
water vapour, the wet-bulb reading would have been 
| 70 deg. F., at which temperature the latent heat of 


it has taken up its maximum possible quantity of 
water. In actual practice, however, these conditions 
are impossible to fulfil, so that 50 per cent. more air 
than this may have to be used. There are, indeed, 
three distinct types of drying processes; the first is 
exemplified by shutting up the goods to be dried in an 
enclosed space with a supply of relatively hot dry air. 
The second would be to put the goods into a chamber 
through which the hot dry air is blown once, and the 
third would be to circulate the same air through the 
drying chamber and a heater in a closed circuit, adding 
heat to the air each time round to compensate for 
that lost in supplying the latent heat of evaporation. 
In the first, the whole heat for evaporation of the 
moisture must be contained in the original air, and 
the process of drying would proceed more and more 
slowly as the air became both lower in temperature 
and mixed with a larger proportion of water vapour. 
The wet bulb in the enclosure will remain constant, 
the dry bulb falling, until either the goods are com- 
pletely dried or until the two bulbs read alike. In 
the second, the wet bulbs in the entering air, in the 
chamber and in the air leaving would all read alike, 
and the drying would proceed at a uniform rate so 
long as the wetted surface remained constant, the rate 
being proportional to the difference of the vapour 
pressures of the entering air and the average air in the 
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chamber, which difference would be greater the faster 
the air was moved through the chamber. In the third 
method, the vapour pressure in the air would con- 
tinually rise until it reached the maximum possible at 
the dry-bulb temperature, when drying would cease, 
the wet bulb in the chamber rising continuously till it 
equalled the dry bulb or until the material was com- 
pletely dried. 

Having got an approximate solution of the problem 
as above, the real trouble is only just beginning. A 
study must be made as to how best to bring the drying 
air into contact with the water in the material to be 
dried, and not to let any of it escape before it has 
taken up its share of the moisture. This may involve 
hanging up the material on pegs, or spreading it on 
trays, or tossing it about in the air current. Then an 
investigation must be made as to the maximum 
temperature to which the material may be subjected, 
and at what stage of the process this may be done so 


as not to seal up the moisture in the innermost parts. | 


From this consideration, the rule might be formulated 








TOUGHENED GLASS. 


| 
| 
| Iw recent years there has been an increasing 
| demand for a glass which has greater than the 
normal mechanical strength, is more resistant to large 
and sudden changes of temperature, and, in case of 
breakage, will disintegrate into small pieces, free from 
the objection of presenting dangerous cutting edges. 
Messrs. Pilkington Brothers, Limited, of St. Helens, 
Lancs., attacked this problem, and that they have 
attained success in meeting the requirements is well 
borne out by recent tests, conducted by the National 
Physical Laboratory and at the Building Research 
Station of the Department of Scientific and Industrial 
Research. This new production has been given the 
name Armourplate glass, and is made by subjecting 
ordinary polished plate glass to a toughening process. 
It has to be noted that once the glass has been treated, 
it cannot be cut with a diamond; neither can the 
surfaceibe worked in any way, nor drilled, as complete 
| collapse would result. 











that the drying is to be done with as wet air as possible.| The mechanical tests conducted at the National 
In some instances, as for example peat, nature has 80| Physical Laboratory comprised determinations of the 
sealed up the moisture that it must be extracted by | resistance to impact, static twisting, repetition twisting, 
some other means before drying proper can be effected. | static bending, static pressure and hydraulic shock. 
BIBLIOGRAPHY. | The results obtained in every case showed great superi- 

Hutton. Trans. Royal Society, Edinburgh, vol. v, part 3, | ority over ordinary plate glass. In the impact tests, 


page 67. the samples tested were supported on two wooden 
August. Pogg. Ann., 1825. . .o. | battens with a gap of 10 in. between the inner edges. 
Apjohn. Trans. Royal Irish Academy, vol. xvii, 1835. | The sheet was lightly clamped by similar battens above 
Regnault. Etudes sur ’ Hygrometrie, 1845. l the s rte. o lel £ felt being inserted betw th 
Glaisher. Hygrometrical Tables, London: Taylor and | nO Cap eS, 6 ee ee ee — 

Francis, 1847. | wood and the glass. Impact load was obtained by 
Carrier. J. Am. Soc. Mech. Engrs., 1911. | dropping a steel ball, 2} in. diameter and 1-68 Ib. 
Schubert. Met. Zeits., 1914, page 404. weight, repeatedly from increasing heights upon the 
Humphreys. Physics of the Air, Philadelphia, 1920.| middle of the unsupported area of the sample. The 


Normand. Memoirs of the Indian Meteorological Dept.,| tests showed that ordinary plate glass of a nominal 
vol. xxiii, part 1, 1921. thickness of a quarter of an inch, failed when the 
. nigel | ball was dropped from an average height of 12-7 in. 
| The corresponding figure for the similar size of Armour- 


CONTROLLED DRIVING TROUGH I } 
FOR SHAKER CONVEYORS. | plate glass was 10-2 ft. A thinner specimen also 

Mr oe => Galieen. tanta. Gt: Great! showed great superiority over the ordinary plate glass. 
Ps. mesns. =AVOS - = “y ” il id ...| With the latter, the fractured pieces varied in size, 
street, Glasgow, —_ cl designec . ony “aiff val ies | from splinters up to nearly half the size of the original 
trough, which they cleam overcomes the dilicu ~wang, plate, and the edges were very sharp. On the other 
th, perienced in a wp [ae ‘A when | hand, the Armourplate glass broke into pieces of 
these are passed over electrical driving gear. As will | : : Tk wt a : 
be eoon fn, the acooespanyngurreion che trough malleen euch of wish was subdivided by orche fat 
is supported on two driving levers at one end and on &/ by their own weight. The edges of pieces and particles 
a link at the other, and as both the levers and | were not sharp and the broken glass could be handled 
the link are always parallel it therefore rises and falls | freely without any fear of the hands being cut. 
equally at the two ends. No coupling rods between | > Me : av’ 
the gear and trough are necessary. All side-kick and In the twisting tests, similar sizes of ordinary plate 
snaking are thus prevented, jar and vibration are greatly gless and Armourplate glass also showed differences 
reduced, and even running is ensured. Further points |!” results. When the plates were clamped to maintain 
worthy ‘of notice are that, as the alignment is always | One end of each horizontal, torques were applied to the 
correct, wear on the pin and backlash are prevented. other end until rupture was caused. With ordinary 
We understand that the gear can be moved forward plate glass an average angle of twist of 9-25 deg., 
as a single unit, so that considerable time is saved in and a torque of 894 Ib.-in. caused breakage. In com- 
supporting and aligning the driving trough. Instal- parison with these results, Armourplate glass stood up 
lation is easy, and there is no tendency for twisting | the action until an re —_ 28-6 deg. was 
or lifting at the driving lever end to take place. This attained and the torque was 3,846 lb.-in. The effect of 
is a great advantage under a tender roof. The overall repeated twisting was tested by having one edge of the 
height of the combined gear and trough is only 18 in., | plate clamped and the other subjected to oscillation 
so that it can easily be placed under the conveyor and | by means of a rotating crank mechanism. In the 
the setting of the latter in the goaf avoided. It can| first two tests, the link-work was arranged to twist the 
be used anywhere along the length of the conveyor, even | Armourplate glass through an angle of 19 deg. to each 
at the delivery end. It can be started with only the driv. | Side of the zero position, the equivalent of two-thirds 
ing trough in position, others being added as desired, | of the average breaking angle of the static tests. In 


eg : ‘ the first test rupture took place with 3,427 reversals 

an arra: y s rk. | : : 
Ronan walem in the Rats Sar Deets we but the second specimen remained unbroken at 10,000, 
| reversals. When the angle of twist was 12 deg. to 


Messrs. Brack AND DECKER, Limrrep, Slough, | : , i 
Bucks., have received instructions from their principals | each side of the zero, the material stood ap 100,000 
to make immediate | reversals, made at the rate of 750 per minute and still 


arrangements for extending the | “ , 4 
manufacture in this country of Black and Decker’s|Temained unbroken. In static bending, Armourplate 











to the extent of 5-6 times what was possible with 
ordinary plate glass. It was also found that a specimen 
of treated glass, $-in. thick, remained unbroken until 
a static pressure of 170 lb. per square inch was attained 
and the measured deflection caused was 0-12 in. at the 
centre. An ordinary plate of rolled glass, twice the 
thickness, could only stand up to a pressure of 124 Ib. 
per square inch. Hydraulic shock tests also showed 
the vastly superior qualities of Armourplate glass. 

The work conducted at the Building Research 
Station was done under different conditions, but the 
results were comparable. The transverse tests on 
sheets showed Armourplate glass to be about four 
times as strong as ordinary plate glass. When simply 
supported at the ends, or bedded along the edges with 
putty, the resistance to impact loading was about seven 
times that of ordinary plate glass. Thermal tests also 
showed that Armourplate glass offered very markedly 
better resistance to sudden and severe temperature 
changes. 

These tests, justify the claims made for the safety 
characteristics of the glass produced by this toughening 
process, and the individual tests indicate clearly many 
services in which the material can be put to undoubted 
advantage. The absence of sharp cutting edges is 
very important, as also is the resistance to hydraulic 
shock, to those concerned with port light and deck 
light construction. 





CATALOGUES. 

Pumps.—Messrs. Rhodes, Brydon and Youatt, Limited, 
Gorsey Mount-street, Stockport, have issued a catalogue 
of their patent full-way ‘‘ Mopumps”’ with detailed 
description of the pumps and particulars of motors. 

Steel.—Messrs. Hall and Pickles, Limited, Sheflield, 
have issued a catalogue of high-speed, cast and alloy 
steels. The lists and tables give all information needed 
for ordering, within the usual requirements, and full 
directions for forging, heat treatment, &c. 

Resistances.—-Lists of sliding electric resistances in 
several types and a considerable range of sizes, and a 
circular describing small portable projector resistances, 
are to hand from Messrs. The Cressall Manufacturing 
Company, 31, Tower-street, Birmingham. 

Drilling Machines.—We have received from Messrs. 
Alfred Herbert, Limited, Coventry, an illustrated leaflet 
of their ball-bearing drilling machines, having one or 
several drilling spindles, as required, and electrically 
driven by motors incorporated in the machines. 

Copper Piping.—Messrs. I. C. I. Metals, Limited, 
Witton, Birmingham, have issued a list of copper tubes 
for domestic water services, giving particulars of dimen- 
sions, pressures, physical properties and comparisons of 
costs with iron and lead, taking durability into account. 
Fans.—Messrs. James Keith and Blackman Company, 
Limited, 27, Farringdon-avenue, London, E.C.4, have 
issued further pamphlets describing their paddle-wheel 
fans, air-blowing fans for gas and oil-fired furnaces, 
industrial gas-heating systems and thermostat gas con- 
trollers. 

Pumps.—Catalogues of electrically-driven pumps are 
to hand from Messrs. Holden and Brooke, Limited, West 
Gorton, Manchester, describing the ‘‘ Junior”’ direct- 
starting t; which has a 1-in. suction and a j-in. dis- 
charge, and the G.H.B. type, which is made in 15 sizes 
for lifts up to 100 ft. 

Motor Vehicles.—Messrs. The Associated Equipment 
Company, Limited, Southall, Middlesex, have sent us a 
copy of a recent issue of their house journal, the A.z.C. 
Gazette. It contains illustrations and descriptions of 
"buses and goods vehicles, and information relating to 
trade, contracts, &c. 

Terminal Boxes.—Messrs. W. T. Henley’s Telegraph 
Works Company, Limited, Holborn-viaduct, London, 
E.C.1, have issued a catalogue describing a new range 
of outdoor terminal boxes, of tier type, with instructions 
for erecting and an account of some tests to which they 
have been submitted. 

Oils and Greases.—We have received circulars from 
Messrs. Alexander Duckham and Company, Limited, 
16, Cannon-street, London, E.C.4, describing the qualities 
of their oil for easing screws, flanges, &c., in dismantling, 
“slush ” oil for coating bright parts as a protection, and 
greases for resisting rust. 

Oil Engines.—-A new edition of their catalogue of oil 
engines is to hand from Messrs. Ruston and Hornsby, 
Limited, Lincoln. The engines are of the four-cycle 
type, with mechanical fuel injection, suitable for running 
on low-grade fuel oils, and are totally enclosed. They are 
made in 11 standard sizes with 4 to 8 cylinders giving a 
range of 80 h.p. to 600 h.p. A full description of the 
principal parts is given in the catalogue. 

Rotary Plough.—Messrs. John Fowler and Company 
(Leeds), Limited, Leeds, have issued a folder containing 
some illustrations and a brief description of their gyro- 
tiller, or rotary ploughing machine. It is driven by oil 
engine, on creeper tracks, with steering wheel in front and 
the soil cutting tools behind. The two revolving cutters 
have each six teeth of deep milling-cutter formation, 
and can be set to cut any depth up to 24 in., or be lifted 
clear of the ground on hinges. Tools for ridging, harrow- 
ing, &c., are carried with the rotors, so that the soil is 
fully prepared for sowing in one pass of the machine. 
Ditching, soil grading, and other tools, can be attached 
in place of the ploughing tools. Very low costs of 





portable electric tools and fractional horse-power motors. ' glass was found to be able to withstand deflection 


operation are claimed. 
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l 
and the fuel and air inlets, 105 a central gas port, and | 


| 106 and 107 two air ports which are situated on opposite | 
| sides of the central gas port and which, with the gas | 
; \ I | port, deliver into the preliminary mixing chamber 104. 
SPRCIFICATIONS UNDER THE ACTS OF 1907 AND 1919. | The two air ports 106, 107 are directed to cause the air | 


Where inventions are communicated from abroad, the Names, £c., | 


of the communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of le 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word ‘* Sealed" is appended. 

Any peraon may, at ——— within too months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


AERONAUTICS. 


354,336. A. E. Short, of Rochester, 
Short, of Rochester. Struts of Aircraft. 
January 5, 1931 The invention relates to 
for atream.-lining struts of aircraft. The fairing is formed 
from a single strip of Duralumin of a length equal to 
that of the strut to which the fairing is to be fixed, and 
of a width slightly in the perimeter of the 
stream-line section to be formed Opposite longitudinal 
edges of the strip are turned over into incomplete beads 


and H. O. 
(8 Figs.) 


excess of 


| of 


fairings | 


a', a® of small diameter. The strip is then bent round 
the mandrel 6, into the desired streamline shape, in 
such a manner as to bring the two beads a', a* into 
contact with each other, with their free edges inside 


said section \ piece of tube c, of small diameter rela 


tively to the fairing, and of a length approximately 


equal to the fairing, and split longitudinally, is then slid | 
along the two beads inside the fairing, so that it surrounds | 


with each 







their free edges and holds them in contact 
fig / b 

Fig.2 

aul JX a 


(364.336) 


The ends of 
leading and trail 
,sortion 
eading 
at 
each 


mandrel 6 is withdrawn 
now cut at the 


rhe 
fairing thus formed are 
ing edges to leave two cut edges a* at the leading 
and two cut edges a‘ at the trailing portion. The 
are folded at a’ and the trailing edges 
these overlapping edges a", a' leave a hole at 
end of the fairing, through which the strut can be passed 


other 


portions 
a 


| is more acute than that of the lower part. 


| its air to the point of mixing of the gas and of the air 


| 


to impinge upon and mingle with the gas in front of the | 
gas port 105 at a location near the inner end of the | 
mixing chamber 104. A third air port 108 is provided 
above the gas port 105 and is directed so as to deliver | 
from the two side ports. The side walls of the pre- 
liminary mixing chamber 104 are directed towards 
each other as they approach the furnace chamber. The 
air ports are connected by uptakes with regenerators 
in the usual way and the air is supplied under pressure. 
By directing the air streams to mix together at a fixed 
point, their kinetic energy is largely destroyed by the 
mixing which takes place and the gas is 
directed into the turbulent mixture. A slow velocity 
the gases through the furnace chamber and the 
exhaust port is thus produced, whereby it is claimed 
combustion of the gases is completed in the furnace 
chamber and consequent destruction of the port ends is 
reduced. (Sealed.) 


MILLING AND SEPARATING MACHINERY. 
364,348. Thomas Broadbent & Sons, Limited, of 


turbulent 





Huddersfield, and W. Hallitt, of Huddersfield. | 
Centrifugal Separator. (2 Figs.) January 12, 1931. 
[The invention relates to centrifugal machines for 


6 is a spiral disposed | 


separating solids from liquids. 
The casing is carried 


within the casing of the machine. 
by a base plate mounted on a shaft d carrying a driving 
pulley and the spiral 6 is carried by a member f con- 
nected to a central plate g which receives motion through | 
gearing from a member i rotating with the boss of the 
base plate. The gearing causes the spiral to revolve 
at a speed differing from that of the casing. The casing 
is larger in diameter at the upper end than at the lower. 
It has an upper cylindrical part, a lower tapered part, 
and an intermediate tapered part, the angle of which 
The spiral 6 | 


| 


| conforms to the shape of the casing so that its periphery | 


| chamber &. 


the | 


| 


end-wise into position in the fairing after the strut has | 


been removed from the aircraft The overlapping edges 


a‘, a‘ thus locate the fairing in the desired position on 
the strut and also close the parts of the fairing around 
the strut The removal of the strut from the aircraft 
for the purpose of attaching this streamline fairing, 


enables the fairing to be cut and trimmed for the exact 


| 





fitting of the fairing on the strut to be first performed, | 


after which the fairing can be fitted on the strut and then 
the combined strut and fairing can be replaced on the 
rhe fairing is secured to the strut by a bolt 
extends through holes in both of the 
(Sealed.) 


MINING, METALLURGY, &c. 
364,303. The Wellman Smith Owen Engineering 
w 


aircraft 
which 
fairing 


sides 


| 
| 
| 


Corpn., Limited, of Westminster, and H. 
Soward of Westminster. Regenerative Furnace. | 
(3 Figs.) December 12, 1930 rhe invention concerns 


reversing regenerative furnaces in whic h gaseous 




















(36430) 





and air for combustion of the fuel are admitted from 
separate ducts. The ports at each end of the furnace 
serve alternately as admission ports for the fuel gas 


and the air and as exhaust ports for the burnt gases. 
101 is the combustion chamber proper, 104 a preliminary 
mixing chamber disposed between the furnace chamber 


fuel | 


is closely adjacent to the whole interior surface of the 
casing. The member f which carries the screw is shaped | 
at its lower end to conform to the shape of the lower | 
tapered portion of the casing and at its upper end the 
said member is made vertical to constitute an annular | 
\ horizontal baffle ring extends outwardly 




















(364,346) 


| 
from the member f towards the lower end of the chamber k 
to bridge the space between the vertical wall of the | 
member and the inner periphery of the spiral, and | 


| above this baffle plate the chamber is divided vertically | 





by ribs extending out radially from the member f, such | 
ribs serving as impellers to liquid in the chamber. The | 
upper end of the casing has an inwardly projecting lip | 
which extends somewhat beyond the inner periphery of | 
the upper end of the spiral, but the internal diameter | 
of which is less than that of the casing. The material | 
to be treated is fed through a hopper to a chamber r 
inside the inner rotating member f and from thence to 
the annular chamber k by way of passages s below the | 
baffle. As the material enters the annular chamber &, | 
the bulk of the solids are immediately thrown outwards | 
into the spiral and are carried downwardly thereby, 
whilst the liquid tends to rise up the spiral. The rising 
liquid, on entering the space above the baffle ring m, is 
earried around by the vertical ribs on the member f and 
is thus submitted to centrifugal action, which prevents 
it from rising straight to the upper end of the basket, 
and causes any suspended solids which it may have 
carried up with it to be thrown into the spiral, by which 
they are carried downwards. The separated liquid 
spills over the lip o, whilst the solids discharged past the 
lower end of the casing, pass, by way of radial passages v, 
to a trough having in its base an outlet passage towards 
which the solids are carried by revolving scrapers y. 
(Sealed. ) 


} 
| 
| 
| 


| 
| 
MOTOR ROAD VESICLES. 
366,665. G. E. Stanley, of Coventry. Plate) 
Clutch. (Three Figs.) December 20, 1930.—The centre | 
piece 2 of the clutch plate is bored axially and internally | 


splined for sliding on splines on the shaft with which it is | 
to be associated, and is provided with a radial flange 4. | 


The clutch plate is built up from two identical sheet steal 





| outer rim being split 


(1 Fig.) 


| a number of holes 4. 


[OcT. 14, 1932. 


spider pressings, 5, 5, each having a continuous inner rim 
and a discontinuous outer rim, the latter being broken 
up into a number of portions which are separated from 
one another by slits 9. The two spider laminations are 
staggered angularly with respect to one another, and they 
fit over the centre piece 2 and are rigidly secured to the 
flange 4 by rivets 10. In the case of a clutch plate which 
is to engage metal plates on both sides, rings 11, 11 of, 
friction composition are secured to the outer rims on 
opposite sides thereof by means of flexible cork pieces 
12, 12. The outer rims are provided with holes to 
receive the pieces, the annuli 11, 11 being provided 
with corresponding holes which are flared outwardly. 
The pieces, which are oversize, are then inserted through 
the holes when in register, and compressed to fill the com- 
posite holes fully. In the case of cork pieces the arrange- 
ment is such that the outer surfaces of the pieces are 
flush with the surfaces of the annuli, as it has been found 





: (366 665) 
in practice that the friction fabric wears quicker than the 
cork faces, owing to their flexible nature, and the cork 
faces become slightly proud of the surfaces of the rings 
as these latter wear. With this construction, the rings 


| 11, 11 can flex, relatively to the centre piece, in a large 


variety of ways. Owing to the flexible connection of the 
rings to the spider laminations, each ring can move 
entirely parallel to itself with respect to the certtre piece 2, 
whilst the laminations can slide slightly upon one another, 
and the arms undergo a double flexing, to a greater 
extent than if the plate were non-lamirated, and by this 
means tilting of the rings can be reduced. Owing to the 
up into arcuate sections, such 
movements can be effected to a greater or less extent 
by different parts of the rings. In consequence, the 
frictional surfaces of the clutch plate can be very accu- 
rately aligned with the co-operating frictional surfaces, 
and by this means a very smooth clutch effect can be 
obtained. (Sealed) 
MISCELLANEOUS. 

364,724. W.& T. Avery, Limited, of Birmingham 
and W. Timson, of Birmingham. Dashpots. 
October 29, 1930.—This invention relates to 
fluid dashpots for use with weighing apparatus. The 
dashpot cylinder is fixed to the frame of the weighing 
apparatus by fixing screws which pass through the 
flanges of the cylinder 1. The piston rod 2 is pivotally 
suspended from a moving part of the weighing apparatus, 
and has secured to its lower end a piston of inverted 
dish form the upper surface of which is provided with 
Below the lower rim of the piston 
is a dise 5 which normally is spaced from the piston 
by a coil spring 6 around a central boss of the piston, 


| one end of this spring abutting on the underside of the 


piston and the other end abutting on the upper face of 
the dise 5. Above the piston is a second dise 7 which 
is loosely mounted on the reduced lower end of the 
piston rod 2, the dise 7 being raised relatively to 
the upper surface of the piston by a coil spring 8 
located in a recess formed in the central boss of the 
piston, the upper end of the spring 8 bearing against 





(904.724) 


the underside of the dise 7. The upper surface of the 
dise 7 bears on a washer loosely mounted on the piston 
rod 2 and this washer bears on the lower end of an ebonite 
tube 10 surrounding the piston rod 2. The upper end 
of the tube 10 abuts on a knurled nut which is adjustable 
on the screwed upper section of the piston rod 2 and 
is employed to effect the initial adjustment of the disc 
7 relative to the piston 3. The upward movement of 
the disc 7 is limited by a shoulder on the piston rod. 
The inner coil spring 8 maintains the upper disc 7 in 
contact with the washer on the piston rod 2 which is 
in contact with the lower end of the ebonite tube 10. 
In the event of changes of temperature, the ebonite 
tube 10 expands or contracts and as the co-efficient of 
expansion differs from that of the metal from which 
the encased piston rod 2 is constructed, the change in 
length of the ebonite tube 10 moves the upper disc 
towards or away from the upper surface of the piston. 
The movement of the upper disc 7 varies the rate of 
flow of the damping fluid through the apertures 4 in 
the piston. (Sea/ed.) 
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THE SURBITON PUMPING STATION | tated into the important districts of Fulham, 


| Chelsea and Westminster. 
bo Py METROPOLITAN WATER) Naturally, plant installed as far back as the 


| eighteen-fifties, when no one was able to visualise 
‘THE account we here give of the Surbiton Pumping | the future enormous expansion of Greater London, 
Station of the Metropolitan Water Board differs|soon proved to be inadequate and increase in 
from those of other stations previously dealt with | pumping capacity was called for again and again. 
in these columns, in that it describes a re-modelling | By way of illustrating this growth, as well as pro- 
of an old station by the conversion of existing plant | viding a readily-accessible record, we give, in Table I, 
and buildings to modern requirements in stages, as | a list of the engines and boilers of the two works 
.gainst the erection of a new building and plant | showing the conditions before the re-modelling was 
which, when completed, would displace the old plant | begun, and arranged in chronological order. 
as a whole. Incidentally, the Surbiton station now| From this list it will be seen that ‘a very con- 
contains the largest plant concentrated in one house | siderable portion of the machinery was of such an 


Fig. 1. | 
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(3510.8) a 
that the Board possesses, there being four steam) age that its condition was beginning to demand 
turbines driving centrifugal pumps, aggregating | replacement, and consideration of the question of 
about 5,000 water horse-power. The station con-| reconstruction showed that the more economical 
sists of the combined works of two earlier water| plan was that of re-modelling the entire works 
companies, viz., the Lambeth Water Works, dating | instead of replacing the equipment of the eleven 


TABLE I. 





Type of Machinery. 


Name of Plant. a ams me Date. | Reservoir Supplied. 
Engines. Boilers. 
Chelsea drainage oe 2-Beam 2 Cornish 1850 Sand washing effluent. 
Lambeth drainage . .. | 1-Beam i. ..| 2 Cornish 1850 | Sand washing effluent. 
Lambeth A, B, ©, D (two pairs) .. | Compound Beam ..| 3 Cornish 1850 Brixton. 
| (Rebuilt 1885) | 

Chelsea 1 to 4 Compound Beam | 13 Cornish ..| 1855 | Putney Heath. 
Chelsea 5 and 6 -” Compound Beam ..| 7 Cornish .. 1865 | Putney Heath. 
Lambeth, E and F Compound Beam 9 Lancashire 1865 Brixton. 

| (Rebuilt 1895) | 
Lambeth, Gand H .. $s .. | Compound Beam 7 Cornish | 1875 Brixton and high level. 
Lambeth, unfiltered water, 1 and 2 | 2-Compound Beam 7 Cornish 1881 Surbiton high level reservoir. 
Lambeth, I e sd be ‘ Compound Beam 4 Lancashire | 1882 | Brixton and high level. 
Chelsea 7 and 8 - | Compound Beam --| 6Cornish ..| 1886 Putney Heath. 
Lambeth, Worthington , Triple Horizontal ..| 6 Lancashire | 1892 | Brixton. 
Lambeth, unfiltered water, 3 . | Compound Horizontal | _ 1895 | Surbiton high level reservoir. 
Lambeth, K .. «s os . | Turbine v0 . ‘| 5 Lancashire | 1924 | Brixton and high level. 





from 1850, and the Chelsea Waterworks, dating | existing engine-rooms and nine boiler houses as it 
from 1854. The stations of both companies ad-| became unfit for further service. The work of re- 
joined each other at Surbiton, and both drew their | modelling began in August, 1930. It was decided 
supply directly from the River Thames, at points| that the scheme offering the most advantages by 
within 100 yards of each other. The Lambeth| enabling more economical large, and relatively 
Company pumped the water, after sand filtration, | cheaper, units to be employed, was to concentrate 
to service reservoirs at Brixton, from which part| the work of both the Chelsea and Lambeth supplies 
was re-pumped to six other service reservoirs at |in one house. The buildings of the Lambeth works 
Norwood, Selhurst, Streatham-hill, Forest-hill and | were selected for this purpose, as they offered greater 
the Crystal Palace tank, respectively, while in the | advantages than those of the Chelsea works in 
year 1882 water was also supplied to the neigh- | the lay-out of the suction mainsand the coal-handling 
bouring district of Coombe. The Chelsea Company | plant. The old main buildings included a high 
pumped the water, after filtration, into the service | engine house constructed to accommodate beam 
reservoirs on Putney Heath, from whence it gravi-! engines and a lower boiler house containing Cornish 











boilers, The functions of these were reversed, the 
new turbine generating sets now installed going into 
the old boiler house and the new water-tube boilers 
into the old engine house. Of the plant detailed in 
the list above, the Worthington engines, with their 
six Lancashire boilers, and the “K”’ turbine sets 
with five Lancashire boilers are to be retained as 
standby machinery. The latter boilers are situated in 
an annexe to the water-tube boiler house and are to 
be fitted with mechanical stokers fed from the new 
bunkers, a convenient arrangement only made 
possible by the change in lay-out above referred to. 

As regards the re-arrangements for the water 
supply and delivery, it may be noted that the use 
of the old intakes at Surbiton was discontinued 
by the Lambeth Company in 1874, and by the 
Chelsea Company in 1877, the former company 
constructing a new intake at Molesey, while the 
latter also placed its new intake there, about half a 
mile higher up the river. Both companies built 
storage reservoirs, and installed machinery drawing 
water from the river, but when the Metropolitan 
Water Board took over the works it was found 
to be more economical to draw the unfiltered 
water from a point still higher up the river, viz., 
at Walton, and then to pump it into the Walton, 
Island Barn and Molesey storage reservoirs with 
the new machinery installed at Walton. The mains 
carrying this water to the Surbiton works from the 
Island Barn and Molesey reservoirs comprise a 
brick culvert 5 ft. 9 in. by 4 ft. 6 in., one cast-iron 
main 54 in. in diameter, and three 36 in. in diameter. 
It is filtered through 28 slow-sand filter beds, 
having a total area of 30 acres, situated round the 
plant at Surbiton. 

A change has also been made, on the score of 
economy, in the handling of the water delivered to 
Brixton, the new machinery enabling about 6,000,000 
gallons of water daily to be pumped directly to 
Norwood reservoir from Surbiton instead of being 
pumped to Brixton and thence re-pumped to 
Norwood. The quantity of filtered water to be 
dealt with at the Surbiton works is 45,000,000 gallons 
per 24 hours. The power required for this duty 
with the new machinery is 2,333 h.p., continuously 
night and day, but the machinery is capable, if 
need arises, of pumping continuously 60,000,000 
gallons per 24 hours, an amount sufficient for the 
needs of any town in the British Isles outside 
London. This duty requires 3,100 h.p. The con- 
tinuous daily output of 45,000,000 gallons is made up 
of 15,000,000 gallons to the Putney reservoirs, 
19,000,000 gallons to Brixton reservoir, 6,000,000 
gallons to Norwood reservoir, and 5,000,000 gallons 
to the high-level districts of Coombe Hill, Esher, 
and Claygate. Provision has therefore been made 
for dealing with these duties separately or for any 
combination of them. The water will be delivered 
through three mains, 30-in. in diameter, to Brixton 
reservoir; one 30-in. main to Norwood reservoir ; 
two 30-in. and one 15-in. mains to Putney Heath 
reservoir; and one 24-in. and one 16-in. mains to 
Coombe, Claygate and Esher. All these mains are 
of cast iron and are in existence. Connections have 
been made to the deliveries of the new pumping 
units. To enable the filtered water from the low 
level Chelsea beds to be pumped by the new units, 
a heading 460 ft. long has been driven at an average 
depth of 40 ft. A cast-iron main 36 in. in diameter 
will be laid in this to convey the water to the low-lift 
filtered water pumps. 

As is usual in the schemes adopted by the Board 
for the construction of new pumping stations or 
the remodelling of existing ones, due regard has 
been paid to intercommunication or _inter- 
changeability of water between the zones supplied 
from the station under consideration and those 
supplied from other existing stations, the trunk 
mains from which pass near to the trunk mains 
from the new or remodelled station. The first aspect 
of this interchangeability has been dealt with in the 
design of the new pumps, and the arrangement of 
the appropriate working out mains. By these means, 
as indicated above, any of the new high-lift units 
can pump to any two of the four zones supplied. 
By further connections made between mains 
in the confines of the works, assistance may be 
rendered to the areas uN from Surbiton 
by the high-lift pumps installed at Walton about 
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six years ago. The Hampton to Nunhead 42-in. 
diameter pumping main is, for a considerable portion 
of its length, laid parallel with, and contiguous to, the 
30-in. pumping mains from Surbiton to Brixton, &c. 
It is proposed to make connections between the 
above-mentioned 42-in. and the 30-in. diameter 
Surbiton to Norwood mains so that, in the event of 
an accident to the former, water may be transferred 
from the main carrying water from Surbiton to Nor- 
wood, and thus enable certain districts to receive a | 
supply of water which would otherwise have suffered | 
a shortage until the 42-in. main could be restored. 

At this point it may be emphasised that the whole 
scheme is not yet completed, and reference should be 
made to Fig. 1, page 465, which shows the several 
buildings at Surbiton. The group of buildings in the 
upper part of the figure are those of the old Lambeth 
Company, which are being retained after modifica- 
tion, while that in the lower part represents the old 
Chelsea Company’s plant, which will eventually be 
discarded and does not call for further attention | 
here. We reproduce, however, by way of record, a 
view of these buildings in Fig. 2, on this page. Al.- 
though the long building in the top group in Fig. 1 | 
is lettered, in part, ‘ new boiler-house ”’ and “ new 
turbine house,”’ it should be understood that these | 
are old buildings, of yellow brick, substantial and 
not unpleasing in design, which have been altered | 
to suit the new machinery, internal changes being 
made and new roofs constructed. The turbine and 
Worthington engine-houses and the boiler-house for 
the latter, all of which are being retained, are seen | 
near the main building. The right-hand portion of | 
this building still contains two sets of compound. | 
beam pumping engines for pumping the unfiltered 
water and also the boilers for steaming them. These 
engines will be removed when the main plant is in| 
full working order, and will be replaced by new 
machinery, to be referred to later, whilst the boiler- 
house will be utilised as a fitters’ shop. The coal- | 
house, seen below the main building in the figure, | 
has been modified, but its main structure has been 
unaltered. The whole re-arrangement strikes the 
visitor as a very ingenious and economical use of | 
existing material. The retained buildings are shown | 
during reconstruction in Fig. 7, on the opposite page. 

The major portion of the new machinery consists | 
of four steam turbines, two of which can carry the 
full normal station load. These each drive, through 
reduction gearing, a centrifugal main pump and a 
centrifugal booster pump arranged in series on the | 
shaft. Two of the turbines drive, in addition, an 
electric generator of 200-kw. capacity. The gene 
rator is direct-driven from the main shaft, which has | 
a disconnecting coupling, operable by hand while 











the engine is running, so that it can be cut out | 
All four of the main units differ | 


when necessary. 
in detail, the reason for this lying in the necessity 
for flexibility in the pumping system, each unit 
being capable of pumping to any district, whilst 
securing the maximum efficiency at the expected 
normal conditions. The duties required are best 


conditions under which the pumps are required to 
work. 
The machinery to be installed when the above 


plant is in regular operation and the old plant can| 
be dispensed with, will comprise electrically-driven | 


and water-driven pumps for raising filtered water 
from the low-level filter beds into the suction tank 


of the main units, and also for raising raw unfiltered | 


water from the low-level to the high-level reservoir 
in the event of a breakdown to the main from Island 
Barn Reservoir. The variation in the relative 
quantities required in the two districts served by the 
same unit will be balanced by using either surplus 


low- or high-pressure weter for operating the | 
. . cna . | 
water-turbine driven low-lift pumps and the auxi- | 


liaries or driving them electrically if the whole of 
the water is required in the district. 
water from the water turbines will return directly 
to the main filtered-water culvert. The whole of 
the auxiliary plant and certain of the low-lift 
pumps will be able to be run, and the water supply 
from the station could be carried on even if there 
should be a complete failure of the electrical power, 
all auxiliaries being arranged for operation by 
water turbines as well as electrically. 

The new steam-turbine units are shown in Figs. 


The tail-race | 


G. 
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Fig. 2. 


3 to 6, Plate XVIII, and in Figs. 13 and 14, page 478. 
The condensing plant and auxiliaries are situated | 
in the basement. a view of a part of which is also | 
given on page 478, in Fig. 15. The turbines were | 


| supplied by Messrs. Fraser and Chalmers’ Engineer- | 


ing Works, Erith. The working pressure is 250 Ib. | 
per square inch, and the superheat 200 deg. F. The | 
normal speed is 5,715 r.p.m. The turbines are of the 


- : : ; 
impulse type, having nine single stages with one 








Otp CHELSEA WATERWORKS. 


capable of a considerable augmentation of output 
if desired in an emergency, by an increase in speed 
of 10 per cent. above normal. Under normal condi- 
tions, units Nos. 1 and 2 will pump to Putney Heath 
reservoir and boost to Norwood reservoir, and units 
Nos. 3 and 4 to Brixton reservoir, and boost to 
the high-level areas of Coombe Hill, Esher, and 
Claygate. 

The new boiler plant consists of three water-tube 


TABLE II. 


Capacity in 


Total Heads. 


Pump 





a Feet. Horse-power. H.P., 
Unit No per <* Hours ea Total | Generator Water 
peeds P.H.P. Kw. and 
Electrical 
Main Booster Main Booster. Main. | Booster. 
1 22 7 Normal 215 175 ood 258 1,252 1,252 
*Maximum 250 200 -— — 
° 22 6 Normal 215 165 094 208 - 1,202 
e - *Maximum 250 190 “= 
; 24 6 Normal 155 155 781 196 200 1,245 
; *Maximum 180 185 - ~ — — 
{ 24 5 Normal 155 150 781 158 939 200 1,207 
*Maximum 180 | 180 
Spare Impellers. 
Main pumps 2 Normal 180 ~ 832 — 
Booster pumps 6-5 Normal 185 - 253 


“~~ % 
sti : , : . | * 10 per cent. in excess of normal. 
indicated ir. Table II, which shows the different | ” 


| two-row velocity wheel and two groups of steam 
| nozzles. The rotors vary from 24 in. to 32 in. in 
diameter. The reduction gear was supplied by 
Messrs. David Brown and Sons (Huddersfield), 
Limited, Huddersfield. The degree of reduction 
differs, units Nos. 1 and 2 having a ratio of 1 to 
8-3, and units Nos. 3 and 4 one of 1 to 9-42. The 
pumps were supplied by Messrs. Worthington- 
Simpson, Limited, Kingsway, London, W.C.2, who 
are the main contractors for the whole pumping 
plant. The main pumps are of the double-suction, 
single-impeller, volute type, with impellers 39§ in. 
in diameter in the case of units Nos. 1 and 2 and 
40% in. in diameter in units Nos. 3 and 4. The 
booster pumps are of the same type as the main 
pumps. The impellers of each unit are, however, 
| different in diameter, viz., No. 1, 35} in.; No. 2, 
35 in. ; No. 3, 37 in. ; and No. 4, 364in. The spare 
impellers mentioned in the preceding table can be 
fitted when it is desired to make changes in output 
of the character therein indicated. The electric 
generators on units Nos. 3 and 4, each of 200-kw. 
capacity, provide direct current of 200 volts, which 
will be used for lighting as well as for driving 
auxiliary machinery, and for the low-level pumps 
already mentioned. The four main units are 





| boilers, of which two will be normally at work, and 
will enable no less than 53 of the existing Lanca- 
shire and Cornish boilers to be dispensed with. A 
section of the boiler-house is shown in Fig. 3, Plate 
| XVIII, while an internal view is given in Fig. 8, 
on the opposite page. The boilers were con- 
structed by Messrs. John Thompson Water-Tube 
Boilers, Limited, Wolverhampton. Each boiler has 
a heating surface of 4,820 sq. ft. and is fitted with a 
chain-grate mechanical stoker having an area of 
| 105 sq. ft., the hoppers of which are fed from over- 
head bunkers having a total capacity of 300 tons. 
| The estimated average consumption of coal is 42 tons 
|per 24 hours. The boilers are of the four-drum 
type with connecting tubes slightly inclined from 
\the vertical. A superheater of the U-tube type, 
'and capable of raising the steam temperature by 
|200 deg. F., is fitted between the tubes, while a 
| horizontal-tube economiser of 640 sq. ft. heating 
| surface is situated in the main exit flue of each boiler. 
| This is a rather smaller surface than desirable, but 
the space available did not permit of a larger econo- 
|miser being fitted. The resultant comparatively 
high temperature of the flue gases is utilised by an 
air preheater of the Carrier-Owen plate type, which 
is capable of raising the temperature of the air 
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TABLE OF 


Normal capacity of station 


PARTICULARS. 
45,000,000 gallons of filtered 
water per diem. 
2,333, 
60,000,000 gallons of filtered 


Water horse-power , es 
Emergency capacity of station .. 
water per diem. 


Water horse-power 8,100. 


New Main Machinery. 

Four steam turbine units, driving a total of eight centrifugal pumps 
and two electric generators direct ; seven electrically-driven centrifugal 
pumps, four water-driven centrifugal pumps ; one water-driven electric 
generator, three water-tube boilers with coal-handling plant. 
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The feed-water supply system consists of a vertical 
SURBITON PUMPING STATION. double-neting steam ‘pump, and. two electricaly- 
driven double-acting reciprocating pumps, all made 
MR. H. E. STILGOE, C.B.E., M.INST.C.E., CHIEF ENGINEER. by Messrs. G. and J. Weir, Limited, Glasgow. 
These are supplied by an extractor pump drawing 
from a de-aerator, made by Messrs. Mirrlees Watson 
Company, Limited, Glasgow, and from a feed 
balance tank. They deliver the water through a 
feed heater operated by exhaust steam from the 
vertical feed pump, if working, and through a water 
meter of the Venturi type to the boilers. An 
evaporator, of Messrs. Mirrlees Watson’s make, is 
provided for the make-up feed water. This water, 
before entering the evaporator, is first treated in a 
Zeolite water softener made by Messrs. Kennicott 
Water Softener Company, Limited, Kingsway, 
London, W.C.2. The ash-removal plant consists 
of water-sealed ash chutes leading from the backs 
of the stokers, and separate water-sealed riddlings 
hoppers under the rear half of the stokers. These 
chutes are fitted with suitable mechanism for the con- 
tinuous discharge of the ashes, clinker and riddlings, 
on to an endless belt conveyor which discharges 
them into the boot of a bucket elevator. This 
elevator discharges into an ash hopper above the 
ground level outside the boiler house and shown 
in Fig 7. These features are generally indicated in 
the left-hand part of Fig. 3, Plate XVIII. At the 
extreme left of the figure are the Lancashire boilers, 
which are being retained. These are designed for a 
working pressure of 200 lb. per square inch, and, 
having been put in as late as 1924, are, of course, 
“ » still in good condition. 
~ Ts The problem of handling the coal was a complex 











—_ an ‘ 
eS a lias one, but has been satisfactorily solved. An outline 
arrangement of the plant is shown in Figs. 9 to 12, 
Fie. 7. LamMBetH Watsrworks Buitpines Durina RECONSTRUCTION. page 468. Formerly, the coal supply was transported 


in man-handled trucks, from the wharf, to which 
it was delivered by barge, through a tunnel under the 
Portsmouth road to the coal-storage house. The 
new plant provides for mechanical handling and 
consists essentially of a 3}-ton electrical travelling 
jib crane, two endless-belt conveyors, and a gravity 
bucket conveyor. The crane, supplied by Messrs. 
Thomas Smith and Sons (Rodley), Limited, Rodley, 
has hoisting, derricking, slewing and travelling 
motions, all operated by separate motors. The 
grab has a capacity of 14 tons, and is self-dumping. 
In the new plant, the coal is delivered, as before, by 
barge, but is now unloaded by the crane, which has 
a traverse covering the length of the barge. The 
grab deposits the coal into a hopper, having a 
capacity of 25 tons, and situated at the end of the 
first belt conveyor. The hopper is fitted with an 
automatic weighing machine provided with a 
counter for registering each weighing, as well as 
the total weight delivered to the conveyor. This 
conveyor is 443 ft. long between centres, and con- 
sists of a four-ply rubber belt running on self- 
aligning ball-bearing idler pulleys. It passes 
through the old subway under the Portsmouth- 
road. 

The coal can either be fed directly into the bunkers 
in the boiler house, or deposited on the heap in 
the coal-storage house, whence it may be trans- 
ferred later to the bunkers. The first operation is 
effected by an automatic rotary loader, which picks 
up the coal from the end of the belt conveyor and 
deposits it in the buckets at the bottom of the 
vertical portion of the bucket conveyor at the right- 
hand of the coal-storage house in the figure. The 
coal then travels upwards to the top of the house 
along which it is carried to the left-hand end, Here 
it is deposited on to the second endless belt con- 
veyor, which runs, at right angles to the bucket 
conveyor, in a covered gantry to the boiler house. 
This belt conveyor is fitted with a travelling dis- 
charger to distribute the coal as required in the 
bunkers. It will be realised that the bucket conveyor 
is also endless, the empty buckets travelling down- 








Fic. 8. InTErion oF Borter Hovss. wards at the left of the storage house to a level below 
that of the first belt conveyor towards which they 
entering the furnaces to 250 deg. F. The boilers|can be put out of use if necessary. In order} return in a tunnel. The floor of the coal-storage 


can be operated under natural draught or balanced| to obtain high operating efficiency, the boiler-| house is formed with a long central hopper, the 
draught and with or without preheated air, two| control instruments include Bailey meters which, | bottom of which is provided at intervals with 
induced-draught fans and one forced-draught fan| by the adoption of two pens on the indicating | apertures. The coal in the heap can be withdrawn 
being provided for this purpose. The two existing | dial, enable the correct air flow in relation to the | through any of these apertures, which are provided 
chimneys, each 100 ft. high, have been connected to | steam supply to be watched and regulated. Duplex | with gates and discharge into a travelling loader 
the flues in such a manner that either chimney ! Mono CO, recorders are also fitted. running above the conveyor. The coal from the 
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loader is delivered into the buckets of the lower 
horizontal part of the conveyor, and thence is trans- 
ferred, as described above, to the bunkers. The first 
belt conveyor is, of course, inoperative while this 
transference is taking place. The existing coal-stor- 
age house has been utilised, the bucket conveyor 
being carried on a new independent structure erected 
inside it. The tunnel under the hopper below the 
heap is also new. The main contractors for the 
whole of the coal-handling plant were Messrs. 
Robert Boby, Limited, Bury St. Edmunds. 

Although it might have seemed more logical to 
deal with the station as it will be when com- 
pleted, we preferred to describe by itself the 
machinery now ready to be put into operation. A 
short account is, however, here given of the plant 
which is still to be erected. Part of this is shown 
at the extreme right of Fiz. 3, where five sets of 
filtered-water low-lift pumps variously driven and 
one water-driven electric generator, are shown as 
they will be installed. This house is at present 
occupied by the two sets of compound beam 
engines previously referred to. Table III gives 
the conditions under which these low-lift pumps 
will work, and indicates the method of drive 
employed for each unit. 

The unfiltered-water pumps and the drainage- 
water pumps, also not yet installed, are not shown 
in any of the figures. They will be of the same type 


spindle centrifugal pumps. 
conditions and drives of these pumps. 

When the whole scheme is completed considerable | auxiliaries :-— 
operating economies will be effected by the new | 
The average fuel consumption of the | 
existing plant is 3-7 lb. per water horse-power per | 


machinery. 


No 


Unit 


Electric 


\, Electric 


Water driven 


Water di 


Iven 


Ll, Electric 


TABLE 


No. 8, Water-driven electric 
generator 


IIT. 


Capacity 
Million 
gallons 

per 24 
hours 


3 
50 kw 


hour. The estimated fuel consumption for the 


No. 1 Unit. 


No.2 ,, 10-45 
| No.3 ., 
No. 4 10-25 
Total 
Static 
Head, ft 
Unit. 
a 
20 to 25 
20 to 28 | Normal. | Fajiliered waler pumps - 
2 oF | : 
oo z 0. 11, Water driven 
20 to 25 — ’ 
20 to 28 Normal. | 
20 to 25 - ' 4 . ‘i 
20 to 25 No. 12, Water driven 
20 to 28 | Normal. 
20 to 25 - a 
12 to 20 No. 13, Electric 
12 to 2 Normal 
12 to 20 > —e 
12 to 20 No. 14, Electric 
12 to 24 | Normal 
ons = Drainage water pumps . 


No. 15, Electric 


No. 16, Electric 


new machinery was originally some 46 per cent. less, 


t.e., 2-0 Ib. per water horse-power per hour. 


This, 


I 
> +r 


BOARD. 


* 


10-21 Ib. of steam p 
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Table IV shows the | exceptionally low steam consumptions guaranteed 
on trial by the contractors. These are, exclusive of 


10-48 lb. of steam per water horse- 


power hour 


° * * 
er water and electrica! 


horse-power hour. 


Taste IV. 
| 
Capacity. 
| lion Total 
| gallons | Head 
per 24 | in ft 
hours. 
I 
{ 11 36 to 46 
{|} wo 35 to 45 
' 8 | $3 to 42 
ll | 36 to 46 
10 35 to 45 
8 33 to 42 
ll 36 to 46 
10 35 to 45 
8 33 to 42 
11 36 to 46 
10 35 to 45 
7 33 to 42 
0-40 15 to 25 
0-35 15 to 25 
0-20 10 to 22 
{ 2-00 10 to 24 
< 1-75 10 to 24 
\ 1-00 8 to 16 


Taking these figures as 


Norma 


Normal 


Normal 


a basis then, the coal 
as those for the low-lift filtered water, i.¢., vertical- however, has been still further reduced by the | consumption under normal working conditions will 
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probably not exceed 1-7 lb. per water horse-power 
hour, which gives a cost for fuel of 0-16 of a penny 
per water horse-power hour. The capital charges 
will also be somewhat less than those estimated. 
The average annual working expenses for the 
existing station, with coal at 25s. 5d. per ton, for | 
the two years ended March 31, 1932, was 55,636l. | 
and the estimated saving on these figures after 
payment of the capital charges amounts to about 
4,0001. per annum, The cost of the main contracts for 
the work already carried out is approximately —| 
engines, Messrs. Worthington Simpson, Limited, 
48,9801. ; boilers, Messrs. John Thompson Water | 
Tube Boilers, Limited, 29,8251. ; coal-handling plant, | 
Messrs. Robert Boby, Limited, 7,290/.; alterations 
to buildings, construction of culverts, tunnels, &c., | 
Messrs. E. D. Winn and Company, Limited, 68,988I. | 
The estimated costs of the pumps, &c., to be yet | 
installed is 16,0007. This gives a total of approxi- | 
mately 171,000/., to which is to be added the cost | 
of connecting mains and certain other comparatively | 
small costs, such as those for dismantling the old 
plant, re-arrangement of pipes, &c. The total 
actual cost of the re-modelling scheme will, there- 
fore, be below the original estimated figure of 
220,0001. 

We conclude this article by an acknowledgment of 
our indebtedness to the Chief Engineer of the | 
Metropolitan Water Board, Mr. Henry E. Stilgoe, | 
C.B.E., M.Inst.C.E., for enabling us to publish an | 
account of this important example of water- 
works re-construction. It is fitting also to place 
on record the names of those principal members 
of his staff who were particularly identified with 
the construction of the new works. These are 
Mr. 8S. Walker, M.Inst.C.E., Deputy Chief Engineer ; 
Mr. F. E. F. Durham, M.I.Mech.E., Chief Mechanical 
Engineering Assistant; Mr. G. A. Marshall, Assoc. 
M.Inst.C.E., Chief Civil Engineering Assistant ; 
Mr. A. J. Johnson, Chief Architectural Assistant ; 
and Mr. W. A. Sellen, Clerk of Works. 
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THE new laboratories* which house the heat and 
general physics divisions of the department have 








Fig.21, EXTRUSION APPARATUS 
FOR BUTTER 


probably its doubly-enclosed rooms, some of 
which, designed for reverberation and transmission 
measurements, are of trapezoidal plan form. In 
these the inner chamber, comprising an isolated 
masonry box, has a separate reinforced concrete 
slab for its floor, and is supported on deeply- 
founded masonry pillars from which the concrete 
floor is acoustically insulated by layers of vibration- 
absorbent material. As the outcome of the increased 
accommodation now available, some rearrangement 
of other sections of the department has been 
rendered possible, with a consequent improvement 
in the efficient conduct of experimental work, 
and an enlargement of the already wide range 


| of applied research included within the ambit of 


general physics. It is a noteworthy sign of the 
times that the current and recently-completed 
research programmes are characterised by an 
increasing volume and diversity of directly applic- 
able work, carried out in many instances to meet 
the specific demands of commercial organisations, 
and contributing substantially to the development 
of industry in general. 

Refrigeration, Hygrometry and Food Preservation. 
—Prominent among the applied physics at present 
in progress is an extensive study, on behalf of the 
Food Investigation Board, of subjects bearing on 
the transport and preservation of food. In this 
connection, the thermo-physical properties of 
refrigerants are of great importance, and in view 
of the disadvantages attaching to the use of ammonia 
and carbon dioxide in mechanical refrigerating 
plants, the possibilities of other working fluids are 
being explored. The refrigerating engineer requires 
the entropy-temperature or the entropy-total heat 
diagram for the refrigerant he contemplates using, 
and for the construction of these diagrams it is 
necessary to know the latent heat at various tem- 
peratures, the specific volumes and the specific 
heats of the gaseous and liquid phases. As an 
alternative to the computation of latent heat from 
a knowledge of the vapour pressure curve, and of 
specific volume from the equation of state, both 
these constants may be measured directly. The 
apparatus designed for this purpose, embodying 
many practical features of interest, was described 
in our columns some time ago,* and thermal 
properties have now been determined for ethyl 
chloride, methyl chloride, sulphur dioxide, pentane, 
and dichloroethylene. 



























































now been occupied for over twelve months, and the | 
carefully-considered details of their design have 
fulfilled the promise of enhanced facilities and 
convenience. The erection of a section of the new 
acoustics building has also been commenced, and | 
progress is sufficiently advanced to reveal details 
of construction which are of great architectural and 
scientific interest. The building, we may mention, 
was referred to in Dr. G. W. C. Kaye’s paper on 
“The Suppression ot Noise,” read at the recent 
meeting of the British Association in York. It 
was illustrated and described on page 433, ante. 
The most unusual features of this building are 





The frozen-meat industry has furnished a number 
of interesting physical problems, among which may 
be noted an investigation of the relative merits of 
different materials for wrapping carcases. The 
desideratum of such materials is low porosity to 
water vapour. -Various types of treated paper, 
calico and certain proprietary wrappings have 
accordingly been tested for permeability to water 
vapour at ordinary atmospheric temperatures by 
the expedient of sealing dishes, half full of water, 
with discs of the materials and exposing them to 
an air’ stream. From periodic measurements of 
loss of weight due to evaporation of the water, the 











* See ENGINEERING, vol. cxxxi, page 836 (1931). 





* See ENGINEERING, vol. cxxxiii, page 84 (1932). 





order of permeabilities of the non-proprietary 
materials, commencing with the lowest, is :— 
White waxed paper, calico impregnated with 
mutton fat, brown paper soaked in medicinal 
paraffin, and parchment paper. A physical con- 
stant which plays an important part in the rate of 
cooling of any substance, and is thus of direct 
interest in the practice of meat chilling and freezing, 
is the thermal diffusivity (defined as thermal con- 
ductivity divided by heat capacity per unit volume). 
Direct measurements of the diffusivity of meat have 
been made on rectangular samples about 8 in. 
square by 2 in. thick. By means of mercury 
thermometers the temperature is observed at the 
centre of the slab and also at the faces, the latter 
being maintained uniform in temperature by being 
placed in contact with aluminium plates. Heat 
transmission through the edges of the slab is pre- 
vented by cork insulation, and the specimen, so 
prepared, is allowed to attain a steady temperature. 
In this condition it is immersed in a water bath, 
which may be hotter or colder than the meat, and 
the time-temperature variation is noted. Several 
tests on samples of Scotch beef have yielded results 
in good agreement, the diffusivity amounting to 
about 0-001 c.g.s. unit in the region between freezing 
point and 20 deg. C. This result is not materially 
altered if the beef is first frozen in solid carbon 
dioxide and afterwards thawed to room temperature. 

Problems similar to those connected with the 
meat industry are encountered in the transport of 
butter. In the case of imported butter a further 
point, doubtless of great domestic importance, is 
raised by the facility with which this commodity 
may be spread. With the object of comparing, 
over a range of temperature, this characteristic 
property of butter as affected by its source, blending 
and subsequent treatment, the apparatus shown in 
Fig. 21 has been devised. The sample, controlled 
as regards temperature, is forced through a }-in. 
diameter sharp-edged orifice by the action of a 
piston driven by compressed air. Comparative 
tests have been conducted to investigate the effects 
of “‘ working ” the butter, and of prolonged storage 
at low or moderate temperatures, the accepted 
criterion of spreading quality being the pressure, 
in the air reservoir of the apparatus, under which 
the sample is slowly extruded. 

Among a number of investigations undertaken 
primarily from the refrigeration standpoint, a notable 
example from its range of engineering applications 
has recently been directed to the effect, on the heat 
loss from the banks of pipes such as are found in 
coolers, cold-air batteries and condensers, of the 
manner in which the pipes are arranged. Following 
commercial practice, two arrangements have been 
studied : the square formation in which the pipes 
are centred at the corners of squares of side 3-18 in. 
(4-5 in. diagonal) and the staggered formation in 
which the centres form squares of 4-5 in. side with 
a pipe also at the centre of each square. Both these 
arrangements give the same number of pipes per 
square foot of section occupied. Iron pipes, 1{ in. 
diameter, as normally used in air coolers, were 
employed for the tests and were mounted, in 
a wind tunnel, horizontally and transversely to 
the air stream. For convenience, the pipes were 
electrically heated, the heat loss being measured 
by the energy dissipated, and temperatures were 
obtained by thermocouples plugged into the pipe 
surfaces at different points. From tests conducted 
at pipe temperatures ranging up to 35 deg. C. 
above that of the air stream, and at air speeds up 
to 15 ft. per second, it has been found that with 
each arrangement the pipes in the first (vertical) 
layer lose heat at about the same rate under the 
same conditions, the rate being slightly higher 
than from a single, isolated pipe. In the case of 
the square formation, the rates of heat loss from 
the second and third layers are equal to one 
another, and greater than that from the first layer. 
With the staggered formation, a progressive increase 
in rate of heat loss occurs in succeeding layers of 
pipes, and it is noteworthy that the rate of loss 
from the third layer of the staggered formation is 
a little higher, under like conditions, than that 
from the third layer of the square formation. 

Another investigation for which a wind tunnel 
has been used, having applications in meat and 
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fruit storage, concerns the relation between evapora- 
tion, temperature, and air speed. Experiments 
are now in progress in which the rate of water 
evaporation, from the surfaces of simple geometrical 
forms exposed in an air current, is measured by 
periodic weighing. In the case of single, isolated 
cylinders, it has been found that, under similar 
conditions, the rate of evaporation from a circular 
cylinder is the same, within a few per cent., as 
from one of elliptic cross-section with the same 
surface area. Closely connected with evaporation, 
in such industrial processes as fish curing and the 
kiln drying of timber, is the determination of atmos- 
pheric humidity in regions of relatively high tem- 
perature. Practical experience with various hygro- | 
meters has shown that the wet and dry-bulb type 
is particularly well adapted for this class of work, 
where observations have to be taken from some 
point outside the heated zone. Whilst much atten- 
tion has been given to the development of the 
mechanical side of the wet and dry-bulb hygro- 
meter, comparatively little has been done to estab- 
lish the validity of the basic formule by means of 
which the observations with this instrument are 
reduced to relative humidities. A most useful 





purpose, accordingly, is served by an experimental | 
investigation of the basic law of the ventilated | 
wet and dry-bulb hygrometer, which has recently | 
been completed over the range from 40 deg. C. to | 
100 deg. C. For a detailed description of this | 
research, the reader is referred to a recent issue of | 
ENGIN EERING.* 

International Temperature Scale, Thermal Conduc- | 
tivity.—For a number of years an important section 
of the work of the Physics Department has been | 
concerned with the establishment of the international 
temperature scale. It may be recalled that this 
seale is divided into four ranges, viz.: — 190 deg. 
to 0 deg. C., 0 deg. to 660 deg. C., 660 deg. C. to the 
gold point (1,063 deg. C.), and above the gold 
point. Over the two lower ranges, a platinum- 
resistance thermometer is employed, over the third 
range temperature is measured with a platinum 
platinum-rhodium thermocouple, whilst over the 
highest range an optical pyrometer is used. Work 
on the middle ranges is now well advanced, and 
the results of an international comparison of six 
thermocouples, which have been interchanged 
among the Bureau of Standards, the Physikalisch- 
Technische Reichsanstalt and the Laboratory, are 
being prepared for joint publication. Valuable 
progress, meanwhile, has been made at Teddington 
in the study of the highest range of the international 
scale. The mode of research consists in deter- 
mining, by means of an optical pyrometer, the 
melting points of suitable elements in relation to 
that of gold. Experiments with palladium, which 
melts near 1,550 deg. C., are now complete, and 
a precise determination of the platinum point 
(about 1,755 deg. C.) is in progress. The oppor- 
tunity is being taken, in collaboration with the 
photometry division of the Electricity Department, 
to investigate the use of a black-body at the 
platinum melting point as a standard of light, 
and to obtain a comparison of colour, or spectral 
energy distribution, between the black-body and 
tungsten-lamp standards of illumination. 

In addition to its value for precision measure- | 
ments of high temperatures, the optical pyrometer | 
is nowadays proving a serviceable instrument in | 
many classes of routine work. An _ interesting | 
example of this nature is provided by new appara- 
tus in course of development for thermal conduc- 
tivity measurements on materials intended for 
furnace construction, which constitute an important 
item in the normal test work cf the physics depart- 
ment. Hitherto, it has been necessary to smooth 
the surfaces of samples supplied from stock to 
ensure contact with a “hot plate”’ fitted with 











the investigation of thermal problems arising from 
electric transmission by underground cables. The 
thermal resistivity of soil, which is of great import- 
ance in limiting the current-carrying capacity of 
buried cables, is largely dependent on the moisture 
content. Research is in hand to ascertain the 
movement of moisture in sand and clay caused by 
the temperature gradient established in the neigh- 
bourhood of a loaded cable. The thermal resistance 
of a given path in the ground is also influenced by 
the size of soil particles and the closeness with 
which they are packed. A preliminary examination 
of thermal resistance, in relation to these factors and 
to moisture content, is being conducted with 
rounded pebbles alternatively in a wet and dry 
state. 

Measurements of the thermal and electrical 
conductivities of a number of alloys which possess 
good mechanical properties at high temperatures, 
form the subject of a research offering attractive 
possibilities in the way of improved engineering 
practice. With the aid of calibrated rods of 
nickel-plated “* Armco ”’ iron to serve as standards, 
values have been obtained for Monel metal, Firth’s 
F.N.C.T. steel and F.H. stainless steel, over the 


| of measurement under certain specified conditions, 
| but no specific design of measuring apparatus was 
recommended, the details of the experimental 
realisation of the Réntgen being left to the discre- 
tion of the several interested national laboratories. 
To this international problem, the work of the 
National Physical Laboratory has proved an 
important contribution, not only as regards the 
apparatus and technique developed in the Physics 
Department, but also as regards the marked degree 
of success with which the unit has now been un- 
ambiguously measured. It is satisfactory to note 
that in an intercomparison, made during a visit to 
Europe of a member of the staff of the Bureau of 
Standards, the agreement among the three national 
laboratories of America, Germany and Great Britain 
was found to be within 0-5 per cent. As a first 
essential for such standardisation work, precise 
control of the X-ray output is required. Accord- 
ingly, a constant - potential generator has been 
constructed which, with its auxiliary equipment, 
enables voltages from 40 kv. to 230 kv. to be 
employed with a voltage variation not exceeding 
1 per cent. For this increased range of voltage 

a large primary standard ionisation chamber has 











Fig. 22. 


temperature range from 200 deg. to 750 deg. C. 
For lower temperatures a water-flow calorimeter 
has been found more accurate, and specimens of 
‘“ Staybrite,”” Hadfield’s Era A.T.V. steel, and 
a commercial alloy of approximately 80 per cent. 
Ni, 20 per cent. Cr, in addition to the materials 
mentioned earlier, have been tested up to 200 deg.C. 
The more general problem of the physical nature 
of conductivity is being attacked by an investiga- 
tion of the thermal and electrical conductivities of 
single crystals in a magnetic field. Experiments 
with bismuth have revealed that the thermal resist- 
ances, and, to a much greater degree, the electrical 
resistances, are increased by subjecting the single 
crystals to a transverse magnetic field, both these 
effects being enhanced by increase of field strength. 
As an extension of the work, measurements have 
now been commenced to ascertain the influence of 
a longitudinal magnetic field on the conductivities 
of single crystals of bismuth in the form of discs 
2-5 cm. diameter by 0-2 cm. thick. Preliminary 
results, for field strengths up to 16,000 gauss, 
indicate that the thermal conductivity change is 








APPARATUS OF MEASUREMENT OF X-Ray INTENSITY AND DOSAGE. 


| been constructed, allowing an electrode separation 
up to 12 cm. The X-ray tube employed is of the 
|Coolidge deep-therapy type, and is mounted 
horizontally in a lead box. The standard ionisation 
| chamber is mounted on a carriage on a rigid optical 
bench, and can be traversed either along or across 
| the track of the bench. Fig. 22 shows the layout 
of the entire plant, and illustrates incidentally some 
of the portable apparatus and service supply 
arrangements which are a feature of the new physics 
laboratories. The Réntgen, measured by an air- 
‘ionisation chamber, is, by definition, independent 
|of the quality of the X-radiation, and for many 
purposes a portable chamber of the thimble type 
|is more convenient as a secondary standard. Such 
| chambers are, however, susceptible to wave-length, 
lespecially in the case of the longer waves. Work 
lis therefore in progress on the design of a thimble 
‘chamber which will be in accordance with the 
| primary standard over as large a band of wave 
| lengths as possible, and various practical methods 
of measuring quality are also being studied. 
| As one outcome of these and similar develop- 


slatinum the , . To elimi ’ > ae 7 . Bags: : i 
platinum thermocouples. To eliminate the trouble- | jes marked for longitudinal than for transverse | ments in the technique of quantitative radiology, 


some surfacing process, the hot-face temperature 
of the test slab is now measured directly by an | 


magnetic fields. 
Radiology. X-Ray Study of Tungsten and Trans- 


‘an inquiry of direct practical importance to the 
‘safety of X-ray operators is being conducted at the 


optical pyrometer, whilst contact between the cold former Steels.—A matter of considerable interest to | Laboratory in order to ascertain, in terms of the 


face of the specimen and the adjacent water-cooled 
calorimeter is effected by the use of fusible metal. 
A varied programme of work, which is being | 
carried out on behalf of the British Electrical and | 
Allied Industries Research Association, includes | 


* Vol. cxxxiii, page 114 (1932). 





X-ray workers in industrial, and more particularly 


of X-ray dosage or quantity. Such a unit, the 
Réntgen, was, in fact, adopted as long ago as 1928 
by the Second International Congress of Radiology. 


|The unit was based upon an air-ionisation method | applications of X-ray methods to industrial problems. 


Réntgen unit, the protective values of the various 


lin medical, practice is the establishment of a unit | thicknesses of lead and other materials which are 


advised in the International Recommendations on 
|X-ray and Radium Protection. Rather more 
general interest attaches, probably, to the extending 

















a eHD Me meer 





VR 








Oct. 21, 1932.] 


ENGINEERING. 





471 








So far as”concerns the work of the Physics Depart- 
ment, investigations of this class are concerned 
mainly with studies of materials, more particularly 
those intended for specialised engineering purposes. 
The value of X-rays in revealing characteristics 
undetectable by chemical or other available means 
of analysis is a prominent feature of such work. 
As a recent example under this head, reference may 
be made to an examination of a series of electro- 
plated chromium coatings of varying hardness and 
lustre, which has been made to determine the types 
of structure associated with deposits of different 
properties. The results have confirmed the exist- 
ence of a hexagonal form of chromium, and show 
that the proportion of this allotrope produced during 
deposition is a function of the temperature and 
acidity of the plating bath and of the current 
density employed. The presence of hexagonal 
chromium does not appear to affect the hardness 
or colour of a deposit. The remarkably diffuse 
diffraction lines from electro-plated chromium are 
attributable to a submicroscopic fine-grained 
structure. The grain size, estimated by the method 
of von Laue from the breadth of the lines, whilst 
always less than 10-* cm., is found to vary regularly 
with the temperature of the bath and the current 
density, and the properties of the plating vary in 
a corresponding manner. Thus the brilliant, hard 
deposits are invariably to be associated with the 
smallest—almost amorphous—grain sizes, while the 
matt and grey types of deposit correspond to larger 
grain sizes. 

X-ray studies of the effect of heat treatment on 
tungsten magnet steels, heated for various periods 
at various temperatures in an atmosphere of argon, 
have thrown further light on a number of obscure 
matters, notably that of carbide formation. X-ray 
patterns obtained from steels heated for short 
periods show lines which are absent from, or much 
less intense in, those of steels heated for longer 
periods. Thus, in a set of specimens treated at 
830 deg. C., a progressive change is observable in 
the nature of the patterns as the duration of heating 
is increased from 10 minutes to 30 minutes. Little 
further change, however, occurs with extension of 
the heat treatment to 150 minutes. The results 
indicate that, prior to the formation of the mixed 
carbide, Fe,W,C, another carbide is formed which 
changes to Fe,W,C on more prolonged heating. 
Treatment at other temperatures produces similar 
results, but the rate of carbide formation varies 
with the temperature, being about half as rapid 
at 700 deg. C., and nearly three times as rapid at 
900 deg. C. as at 830 deg. C. It is interesting to 
note that very little trace of the spectrum of 
tungsten carbide has been observed during these 
experiments. The appearance of lines indicative 
of iron carbide is accompanied by other changes 
which are probably significant from a magnetic 
point of view. In the “as rolled’ condition, the 
iron lines are diffuse, but when the steel has been 
so treated as to produce a crystalline carbide, the 
iron lines become very much sharper. It has been 
ascertained, by measurement, that the hardness of 
the steel is closely connected with the sharpness 
of the iron diffraction lines, the carbide separation 
being accompanied by a sudden drop in hardness 
and a corresponding increase in the sharpness of 
the lines. This change occurs after a very short 
treatment in the region of 900 deg. C., and pro- 
longed heating at this temperature shows little 
further effect. Subsequent heat treatment at 
1,200 deg. C., however, gives once more a harder 
steel showing diffuse iron diffraction lines, probably 
due to the production of more perfect crystals. 
The appearance of the carbide lines is also accom- 
panied by a small but definite decrease in the size 
of the iron crystal lattice. In the “as rolled” 
state, none but iron lines are observed in the X-ray 
pattern, and the change in lattice dimensions seems 
to indicate that the “ stranger ’’ atoms (e.g., tung- 
sten) are originally in solution in the iron lattice. 
The data so far obtained from these steels suggest 
that a maximum amount of crystal lattice distor- 
tion is a desirable feature when high coercive force 
and remanence are required. 

In another branch of X-ray research, concerned 
with transformer steels, recent attention has been 


silicon steels, and certain nickel-iron alloys, which 
exhibit low hysteresis loss, and in which not grain 
size alone, but also the degree of perfection of the 
individual crystals are found to exert an important 
influence on magnetic properties. A means of 
estimating the degree of crystal perfection has 
been developed, in which distortion is measured by 
observing the separation of the K,; and K,, lines 
of the X-ray spectrum at the high-dispersion end of 
the diffraction pattern. Results so far obtained 
indicate that, other factors being equal, hysteresis 
loss diminishes with increasing degrees of crystal 
perfection. In the case of large grain-size steels 
the difficulty of distinguishing between the effects 
of small crystals and the influence of lattice distor- 
tion is much less than in the case of a fine-grained 
metal. An interesting incidental feature revealed 
by the X-ray patterns of transformer steels, prior 
to the annealing treatment, is a marked lattice 
distortion due to cold working. The individual 
crystals of suitably constituted and treated nickel- 
iron alloys are found remarkably free from distor- 
tion, exhibiting a degree of perfection much higher 
than that observed in the best silicon-steel so far 
examined. 

Another problem of interest to the electrical 
industry relates to the temperature coefficient of 
constantan wire, which changes as the wire is 
drawn and eventually reaches an approximately 
steady value after a certain reduction in diameter. 
X-ray examination at different stages of the drawing 
process has revealed a close connection between 
selective orientation of the crystallites and the 
temperature coefficient of resistance. Selective 
orientation is barely marked in the early stages of 
drawing, but becomes appreciable, after consider- 
able reduction in diameter, at approximately the 
stage where the full change in temperature coefficient 
has been attained. These experimental results 
suggest that selective orientation begins when the 
cold working has produced the maximum amount 
of lattice distortion—a deduction which is con- 
firmed by aluminium wires, in which orientation is 
very readily produced with little evidence of distor- 
tion. Steel, on the other hand, is capable of a high 
degree of distortion, and the crystals in a steel wire 
are notoriously difficult to obtain in an oriented 
condition. The questions raised in the course of 
this research are to be pursued in more detail. In 
the meantime, at the request of the Corrosion 
Committee of the Iron and Steel Institute, X-ray 
studies of the protective scales on steels have been 
started. A number of steels finished at different 
temperatures, and others with copper content 
varying from 0-2 per cent. to 0-5 per cent., have 
already been examined. These scales give good 
diffraction patterns, consisting of the superimposed 
patterns of the three iron oxides, Fe,0,, Fe,0, and 
FeO. In the patterns from different steels, and 
also from points along the length of single speci- 
mens, the relative intensity of the lines due to the 
different oxides varies between wide limits. No 
clear connection between copper content and scale 
pattern has been established, but there is evidence 
that uniformity and thickness of the scale depend 
on finishing temperature. Experiments with X-rays 
of different wave-lengths have shown that the oxides 
constituting the scale are not mixed at random, 
but are in layer formation, Fe,0,; being outermost, 
FeO nearest the steel surface, and Fe,0, situated 
intermediately. The relatively shielded situation of 
the FeO layer is noteworthy, since this oxide is 
unstable and is readily converted to one of the 
higher oxides by contact with oxygen at ordinary 
temperatures. Further work on iron oxides and 
their associated compounds is being carried out in 
collaboration with the Research Association of 
British Paint, Colour and Varnish Manufacturers. 
Samples of paint materials, identical as regards the 
findings of chemical tests, may yet exhibit markedly 
different qualities in use. X-ray examination has 
shown that such differences generally arise from 
disparities in crystalline structure and grain size. 
Information as to the underlying causes of the 
phenomena is being steadily accumulated, with the 
result that manufacturers are, to an increasing 
extent, able to control these factors during the 
appropriate stages of preparation. 





concentrated on materials, such as aluminium and 


THE CERAMIC SOCIETY. 
ReEFracTory MaTeEriAs Section. 
THE twenty-sixth meeting of the Refractory Materials 
| Section of the Ceramic Society was held in London on 
September 20 and 21, at the rooms of the Chemical 
Society, Burlington House, under the chairmanship 
of the Society's President, Colonel Alan Stein, M.P., 


CYANOGEN AND THE ReEpUCTION OF CARBON 
MONOXIDE. 


The opening paper, by Messrs. H. W. Hibbott, B.Sc. 
and W. J. Rees, M.Sc., had the title “* Influence of Cyano- 
gen on the Reduction of Carbon Monoxide in Contact 
with Refractory Materials.” Reference was made to a 
previous paper by Hubbard and Rees (7'rans. Ceramic 
Soc., vol. xxviii, page 277, 1929) which was reported in 
our columns when presented at a meeting of the R.M. 
Section.* X-ray analysis had resulted in revival of the 
“ carbide ” theory by revealing the presence of cemen- 
tite Fe,C, in the product obtained by the action of 
carbon monoxide on finely divided iron at 400 deg. C. 
Cyanogen was a combustible gas, colourless and soluble 
in water and in alcohol. It might be prepared in various 
ways, one mode of formation being direct combination 
of carbon and nitrogen at high temperatures. This 
process accounts for the presence of cyanogen among the 
gases in blast furnaces and similar plants. Bunsen 
found that incomplete combustion of cyanogen pro- 
duced both carbon monoxide and carbon dioxide. 
The action which occurs when mixtures of cyanogen 
and air were passed over catalysts (such as the oxides 
of iron, nickel, and copper) at temperatures up to 800 
deg. C. yields as products carbon monoxide and nitric 
oxide, but at higher temperatures nitrogen took the 
place of nitric oxide. In the presence of iron oxide, 
mixtures rich in cyanogen gave considerable deposits 
of carbon. At constant temperature, the amounts of 
cyanogen decomposed were proportional to time, whence 
it was inferred that a surface action was taking place. 

The authors had devised an apparatus for carrying 
out further experiments. The results of their obser- 
vations may be summarised as follows :—It was evi- 
dent that cyanogen had a marked effect on the 
reduction of carbon monoxide passing over refrac- 
tory surfaces (bits of firebrick were used in the experi- 
ments). With as little as 0-2 per cent. of cyanogen 
the reaction was increased over that which took place 
when carbon monoxide alone was passed over the heated 
firebrick and the effect was correspondingly greater 
as the percentage of cyanogen was increased to 0-5 per 
cent. With 1-5 per cent. cyanogen the effect was 
slightly less than with 0-5 per cent., though still much 
greater than for carbon monoxide alone. With these 
proportions of cyanogen the temperature range of the 
reaction was the same as for carbon monoxide alone, 
namely, 370 deg. C. to 500 deg. C. With 4-5 per cent. 
cyanogen the main reaction did not start below 
540 deg. C., and even then the amount of carbon 
monoxide reduced was much less than for carbon 
monoxide alone. With mixtures containing more 
cyanogen—10-2 per cent. and 23 per cent. were tried— 
the reaction was practically inhibited. 

Much more research was necessary before the chemical 
reactions involved could be understood definitely, 
but there were some indications of the probable reac- 
tions. Cyanogen underwent oxidation to some extent 
in every case, for the white sublimate observed in 
every experiment was a compound formed by the action 
of traces of moisture left in the apparatus on an oxida- 
tion product of cyanogen. The amount of sublimate 
appeared to increase with increasing proportions of 
cyanogen up to 5 per cent. It would appear also that 
the cyanogen was oxidised by the ferric oxide. There 
was evidence that the reaction started not at 370 deg. C., 
but at 300 deg. C., although it was very gradual. In the 
experiments with mixtures containing 10.per cent. and 
23 per cent. cyanogen the brick retained its original 
cream colour, whereas with the other mixtures (and 
with carbon monoxide) the firebrick was grey and 
coated with carbon deposits. 

The foregoing facts suggested as a possible mode of 
reaction that in mixtures containing up to 1-5 per cent. 
cyanogen there was, at 300 deg. C. to 370 deg. C., slight 
ual reaction, at 370 deg. C. to 430 deg. C., reaction 
me appreciable (probably due to the catalytic 
influences), and at 430 deg. C. to 520 deg. C., cyanogen 
became reactive, at any rate towards iron oxide spots, 
while above 520 deg. C. reaction practically ceased. In 
mixtures with larger proportions of cyanogen, the 
cyanogen reacted with iron oxide spots as before, but 
the excess of cyanogen gave a completely adsorbed 
layer on the surface of the brick (including the reduced 
iron), 80 poisoning the catalyst and preventing catalytic 
reduction of the carbon monoxide. The very finely 
divided iron oxide which gave the brick its cream colour 
apparently was not reduced, the action of the cyanogen 
being localised at the larger iron nuclei. In the mixture 
containing 45 per cent. cyanogen it might be that the 








(To be continued.) 





* See ENGINEERING, vol. cxxvi, page 602 (1928). 
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adsorbed layer was not strong enough to exist at 
530 deg. C., for at this temperature appreciable reaction 


occurred. The amount of carbon monoxide reduced 
roughly paralleled the extent of disintegration of the 
brick. 

Furnace PRACTICE. 

The second paper was by Mr. R. J. Sarjant, M.Sc., on 
“ Some Factors Affecting Furnace Practice.’ This was 
mainly concerned with recent progress in connection 
with heat-resisting alloys, which the author arranged 
in three classes. Class I. Alloy steels utilised for tem- 
peratures up to 600 deg. C. They were chiefly alloys 
of chromium (varying in amount), with smal propor- 
tions of nickel and molybdenum. These had been 
developed primarily to meet requirements of steam 
plant employing enhanced degrees of superheat. The 
special properties were increased resistance to creep at 
the intermediate temperatures of high steam superheat, 
and absence of any embrittlement occurring with lapse 
of time under the conditions of service, as in bolts and 
superheater tubes. Class II. Alloy steels, utilised up 
to 950 deg. C. for general furnace uses, containing 
18 per cent. to 25 per cent. chromium, and 7 per cent. to 
12 per cent. nickel, with a little silicon and tungsten. 
Some of the most useful alloys were in this class, Class 
Ill. Materials utilised up to 1,100 deg. C., in which 
either high-chromium irons with 0-5 per cent. to 2 per 
cent. carbon and 25 per cent. to 30 per cent. chromium, 
or high nickel chromium steels with 15 per cent. to 
30 per cent. chromium and 12 per cent. to 80 per cent. 
nickel were used. They offered greater resistance to 
oxidation, and were accordingly better suited for 
repeated heatings. Strength at high temperatures was 
a dominant property of all these alloys. 

Heat-resisting steels containing substantial pro- 
portions of chromium and nickel had a homogencous 
single-grain austenitic structure, and consisted essen- 
tially of stable solid solutions. This homogeneity of 
structure was associated with absence of any thermal 
change points in heating and cooling, the resulting 
physical stability explaining, in some measure, their 
suitability for furnace practice. Steels modified by 
additions of silicon and of tungsten behaved, as regards 
structure, as though a larger addition of chromium had 
been made, and might have a duplex structure, con- 
taining ferrite as well as austenite. In the high- 
chromium irons, which had a great resistance to oxida- 
tion, the structure in the annealed condition consisted of 
ferrite with carbides. The question of stability under 
repeated heating and cooling, a condition frequently of 
critical significance in the successful application of these 
alloys, was a function of the composition of the alloy 
and the conditions of design and fabrication. The 
determining element in the resistance to scaling of these 
steels was chromium. Silicon was also favourable. 
Nickel and tungsten were neutral, but had favourable 
effects on certain other properties. 

These alloys were amenable to production in the 
many forms required in modern practice in high 
temperature engineering, such as castings, forgings, 
rolled bars and sections, sheet, wire, and drawn tubes. 
Castings and forgings were readily machinable, un- 
broken turnings over 13 ft. long having been cut in 
ordinary machining operations with an alloy steel of 
Class II, using a cobalt tungsten high-speed tool steel. 
The alloys welded readily to themselves and to other 
steels. 

Rerractoriges iN Oren-Hearta PRACTICE. 

There followed a contribution by Mr. R. Percival Smith, 
entitled “ Sidelights on Refractories in Open-Hearth 
Practice.’ This was made up largely of experiences 
at the works of Messrs. Steel, Peech and Tozer, Limited, 
when seeking means of reducing the cost of refractories 
in their furnaces. In connection with the making of 
ingots, it was estimated that the cost of refractories 
and bricklaying was 17 per cent. of the total cost of 
melting and 22 per cent. of that portion under the 


leakage. The discovery suggested a way towards 
possible economies. 

The patching of ladles by means of ganister between 
heats gave a longer life but inferior products. When 
this patching was discontinued, it was found on investi- 
gation—and contrary to previous supposition—that, 
in spite 'of the life of ladles being little more than half 
the number of casts, the cost without ganister patching 
(or parging) was considerably less per cent. than it 
had been when the ganister was used. In the mean- 
time, better bricks had been found by trial. For ladle 
durability it was emphasised that bricks must be 
of good shape and true to size, the joints very thin, &c. 


Fusep Smica. 

The next paper was by Dr. Burrows Moore, on 
“The Influence of the Characteristics and Treatment 
of the Raw Material on the Properties of Fused Silica 
Products, and the Effect of Treatment of the Fused 
Products on their Properties.’’ Volatile impurities 
(consisting largely of carbonaceous matter) in the 
raw materials were largely responsible for blisters 
and pinholes in products, and though never more than 
0-1 per cent. passed in raw material, a change of less 
than 20 per cent. in the amount present might produce 
differences in the products. The external impurities 
(adhering to or mixed with the siliceous material) 
were largely alkali sulphates and chlorides, and tended 
to promote an abnormal devitrification tendency of 
the fused products. Iron and titanium salts caused 
black and blue spots, and zirconium caused white 
spots in the fused products. 


Tue Dryine or Macnesite Bricks. 

The next paper, by Dr. J. H. Chesters and Dr. W. 
Weyl, was entitled ‘“‘ The Drying of Magnesite Bricks— 
Volume Changes Accompanying Hydration.” In a 
previous paper on the “Souring of Dead Burned 
Magnesite,” the authors suggested that the cracking 
of magnesite bricks during drying was caused by a 
volume expansion accompanying the formation of 
magnesium hydrate (brucite). X-ray analysis con- 
firmed the formation of brucite during souring, whilst 
the measurement of test-pieces before and after hydra- 
tion showed a very considerable expansion. In one 
case an increase in hydrate content of about 2 per cent., 
by weight, gave a 1 per cent. linear expansion. Expan- 
sions of this order were usually accompanied by serious 
cracking, whilst further hydration led to a complete 
crumbling of the brick. A study had been made of 
the influence of drying conditions, e.g., speed and 
humidity of draught, temperature, &c., on the expan- 
sion, an apparatus having been devised by means of 
which the length change of a cylindrical test-piece 
heated in a controlled atmosphere might be observed 
continuously. 

The total expansion after drying and cooling was 
found to be greatly influenced by variations in draught, 
and hence of drying time. The most rapid expan- 
sion occurred when a wet test piece was maintained 
in the temperature region 85 deg. to 100 deg. C. 
Above 100 deg. C., the water concentration, except 
in an autoclave, fell off very rapidly, and, in practice, 
very little further expansion was likely to occur. The 
determination of the increase in hydrate in specimens 
dried under controlled conditions showed that a qualita- 
tive relationship existed between hydration and linear 
expansion, but that until the hydration expansion 
was sufficient to compensate the drying shrinkage, 
no resultant expansion occurred. The drying of test- 
pieces in vacuo showed the possibility of lowering the 
drying time without raising the temperature, and hence 
the hydrate formation. The possibility of applying 
vacuum drying for large shapes was suggested. Tests 
were now in progress on the influence of souring on 
the properties of the finished brick, in particular, 
on refractoriness under load and burning shrinkage. 


Rerractory MATERIALS UNDER TORSION. 








direct control of the management and workers of a 
melting shop. Comparison made between modern 
German use of refractories in open-hearth furnaces | 
and their own results in steel furnaces showed the former 
as being very much more economical, but the Germans | 
worked under a far lighter lime burden, and in many | 
cases also with the advantage of using coke-oven gas. | 
To find the separate cost for each part of the furnace | 
was desirable, but not very easy. After much con- | 
sideration it was concluded that a superintendent in 
charge of furnace repairs and maintenance would have 
advantages over an ordinary foreman, particularly with | 
regard to co-operation between the brickmaker and | 
steelmaker for the solving of their mutual problems, 
which was not a matter for one or another, but for the 
concerted efforts of all three. By this arrangement the 
course of experimental tests could be followed closely all 
the way. The test sheets should prove valuable to the 
brickmaker, as well as to others concerned. In an open- 
hearth furnace examined recently it was found un- 
expectedly that the air ends were a serious source of 
loss, apparently owing to persistent (though small) ’ 








|of kaolin 


The next paper was by Dr. A. L. Roberts and 
Professor J. W. Cobb, C.B.E., on “ The Behaviour of 
Refractory Materials under Torsion at Different 
Temperatures.” 

An apparatus was described in which the behaviour 
of refractory materials under torsional stress had 
been investigated at temperatures up to 1,050 deg. C. 
The results of a preliminary examination of the follow- 
ing materials were reported: Kaolin and mixtures 
+ calcined kaolin, kaolin + quartz, and 
kaolin + fireclay ; fireclay and mixtures of fireclay + 
“ grog”’ (crushed firebrick), and fireclay + quartz ; 
transparent and translucent silica glass. The test- 
pieces were fired in a works kiln to cone 14 (about 
1,410 deg. C.). 

The resistance to torsional stress of all the materials, 
except kaolin, kaolin + calcined kaolin mixture, and 
silica glass, was found to increase as the temperature 
was raised, and to attain a maximum value at tempera- 
tures between 750 deg. C. and 900 deg. C. At tem- 
peratures with the range 800 deg. C. to 950 deg. C., 
the torsional strength of all the materials, except fused 


silica, began to diminish, the decrease being pronounced 
at 1,000 deg. C., although even at this temperature 
the resistance of certain of the substances to torsion 
was greater than that at atmospheric temperature. 
The observations suggested that the development of 
an increased resistance to shearing stresses as the 
temperature was raised, was characteristic only of 
those materials examined which contained free silica 
in the crystalline condition, and that the magnitude 
of the change depended on the amount of crystalline 
silica present. The cause of the phenomenon was at 
present uncertain. It also appeared that the decrease 
in resistance to torsional stress which commenced, in 
all cases except that of silica glass, at temperatures 
within the range 800 deg. C. to 950 deg. C., corresponded 
to the beginning of softening of the materials. Vitreosil 
and transparent silica glass underwent a similar 
decrease in torsional strength at 980 deg. to 1,020 deg. 
C., and at about 1,100 deg. C., respectively. It was 
considered possible that the decrease in torsional 
strength in the temperature range 800 deg. C. to 
950 deg. C. must be due to a change in the properties 
of a siliceous glassy matrix. 

For practical purposes, the results pointed plainly 
to the existence of two ranges of temperature in 
which the properties of such refractory materials as 
had been examined were different; in the lower 
range (roughly, below 800 deg. C.), the material was 
rigid and almost perfectly elastic. It would, there- 
fore, either break under the stress (cracking or spalling) 
or return to its original form when the stress was 
removed. The stress might be applied externally or 
might be due to differences in the expansion of adjacent 
layers in the material where a temperature gradient 
existed. In the higher range of temperature (roughly, 
above 1,000 deg. C.), the material developed plasticity 
which allowed stress to be accommodated. Warping, 
and not cracking, would then be the defect to be 
anticipated. 








THE LATE MR. H. A. RUCK-KEENE. 

A wipe circle of naval architects and marine 
engineers will learn with regret of the passing of Mr. 
Harry Arthur Ruck-Keene, Chief Engineer Surveyor of 
Lloyd’s Register of Shipping, at his home in Holden- 
road, North Finchley, London, N.12, on October 14. 
Mr. Ruck-Keene, who was sixty-seven years of age, 
was the third son of the late Rev. Benjamin Ruck- 
Keene, Rector of Copford, near Colchester, and 
received his general education at Cheltenham and on 
the Continent. He served his apprenticeship on the 
Tyne, first with Messrs. Sir W. G. Armstrong, Mitchell 
and Company, and afterwards with Messrs. R. and W. 
Hawthorn, Leslie and Company, Limited, remaining 
with the latter firm upon the completion of his appren- 
ticeship until 1890, in which year he was appointed 
an Engineer Surveyor to Lloyd’s Register. After 
serving in this capacity at Middlesbrough, London 
and Antwerp, he was appointed Principal Surveyor on 
the staff of Dr. J. T. Milton, Chief Engineer Surveyor, 
in 1907. In December of the following year he was 
promoted to be assistant to the Chief Engineer Sur- 
veyor, and in October, 1921, on the retirement of 
Dr. Milton, Mr. Ruck-Keene succeeded him as Chief 
Engineer Surveyor. He was one of the pioneers, in 
this country, in the development of autogenous welding 
for repairs to boilers, and, as long ago as 1907, he 
contributed a paper on this subject to the Engineering 
Conference of the Institution of Civil Engineers. In 
the same year, he followed this up by a further paper, 
read before the Institute of Marine Engineers, on 
“ New Methods of Effecting Boiler Repairs.” 

Mr. Ruck-Keene was recognised as a leading autho- 
rity on the far-reaching developments in marine pro- 
pulsion which took place during his long tenure of high 
office in the service of Lloyd’s Register of Shipping, 
and he was prominently associated with the many 
amendments and additions made to the Society's 
Rules. Among these may be cited the amended 
Rules for boilers and the new Rules for water-tube 
boilers ; the new Rules for petrol, paraffin and heavy- 
oil engines, including double-acting Diesel engines ; 
and the new Rules for refrigerating machinery and 
appliances on board ship, and for frozen-meat stores 
and refrigerated railway cars. 

Mr. Ruck-Keene became a member of the Institu- 
tion of Naval Architects in 1890 and was for a 
considerable time a member of the Council, after- 
wards becoming vice-president. He was also for a 
number of years a vice-president of the Institute of 
Marine Engineers. He became an associate member of 
the North-East Coast Institution of Engineers and 
Shipbuilders in April, 1887, and was elected a full 
member in November, 1916. On April 13, 1907, he 
was made a member of the Institution of Civil Engin- 
eers, and, in 1908, a member of the Iron and Steel 
Institute. An original member of the Institute of 
Metals, he was elected a member of the Council in 
1922. He was also a member of the British Association 





of Refrigeration. 




















OcT. 21, 1932.] 


ENGINEERING. 








LABOUR NOTES. 


Tue executive council of the United Patternmakers’ 
Association has decided to take a vote of the members 
on the question of continuing the affiliation of the 
organisation to the Labour Party. The branches 
are to express their opinion at their last meetings in 
November. In the course of some comments, Mr. Find- 
lay says :—‘ The record of work accomplished against 
odds since the formation of the Labour Party cannot 
be gainsaid, and augurs well for the future. As a 
member of the Independent Labour Party for close on 
forty years, I deeply regret its severance from the 
present Labour Party. I regard its severance as being 
detrimental to the interests of the working classes— 
as a distinct injury to our own trade union. I think it 
is due to you that you should know where I stand on 
this question. . . . In my opinion, the Labour Party 
is the only stable element in the political field which 
will work selflessly for the betterment of our own 
people. Individuals out for themselves alone may 
succeed in exploiting the party, but, sooner or later, 
they will find their level and be known for what they 
are. No movement has been exempt from these ex- 
ploiters, and the I.L.P. has not been immune.” 





According to the latest Trade Report of the United 
Patternmakers’ Association, the number of unemployed 
members has increased to 3,239. The number in 
receipt of sick benefit is 225, and the number in receipt 
of superannuation benefit, 566. The total member- 
ship is 10,869. 





A delegate meeting of the United Patternmakers’ 
Association is to be held at the end of March, or the 
beginning of April, to consider the present position 
of the society and take steps calculated to improve it. 
The organisation’s affiliation to the Light Metal Trades 
Joint Committee is to be continued, a ballot on the 
subject having gone in favour of maintaining the con- 
nection. 





Writing in the October issue of the Electrical Trades 
Journal, “J. R.” states that another phase has been 
reached by the movement to secure an amendment of 
the Electricity Acts, ensuring that workmen displaced 


dismissals. The number of workers or salaried em- 
ployees who were employed on August 15, 1932, or on 


At a meeting in London last week with the general 
managers of the railway companies, the executives of 
the National Union of Railwaymen, Associated Society 
of Locomotive Engineers and Firemen, and Railway 
Clerks’ Association intimated that they were unable to 
accept the proposal that the existing percentage deduc- 
tions from wages should be replaced by a deduction of 
10 per cent. Sir Ralph Wedgwood stated, on behalf 
of the companies, that their proposals would be remitted 
to the Central Wages Board. That is, of course, the 
regular procedure, and if there is failure to agree there, 
the matter will automatically go to the National Wages 
Board, which is representative of the companies, the 
unions, and users of the railways. 





A German Legislative Degree, published on Septem- 
ber 5, authorises employers who increase the number 
of their workers to reduce individual wages in a speci- 
fied proportion. According to the weekly organ of the 
International Labour Office at Geneva, the Decree 
applies to all undertakings and independent branches 
of undertakings. In estimating the extent of increase 
of staff, account is taken of workers employed in rota- 
tion. Members of the employer's family, home workers, 
workers paid on commission, salaried employees whose 
annual earnings exceed 8,400 marks, apprentices and 
voluntary workers, are, however, excluded. Workers 
and salaried employees who are not employed for at 
least 40 hours in the week, or for the average working 
week if less than 40 hours, are also to be left out of 
account, together with workers receiving wages lower 
than the rate fixed by the collective agreement, or by 
local custom where there is no collective agreement. 
In the case of employment by rotation, the weekly 
hours of work are calculated on the basis of the average 
working hours, including the period during which the 
worker is laid off. The average weekly hours of work 
also serve as the basis of calculation in undertakings or 
branches where the number of hours varies over several 
weeks. 





those employers who had already reduced hours of 
work before the issue of the Decree in order to avoid 


by the closing down of redundant generating stations 
“At the Trades Union Con- 
gress,” he says, “a motion was carried unanimously 
that the General Council should approach the Govern- 
ment, asking them to press forward a short Bill to 
remedy the judge-made law that is contrary to the 
intentions of all parties at the time the Electricity Acts 
were passed. Everyone knows that an injustice is 
being done to quite a number of men who have been 
displaced, but the difficulty is to get the Government 
to put through an amending Bill. 
however, that, due to the efforts that are being made, 
Bill may be arranged. 
siderable time will be saved, as there is little doubt 
that if any of the parties in the House object to the 
Bill, and it becomes controversial, the Government will 
hesitate to add it to their agenda for the coming 


shall be compensated. 


an agreed 


session.” 





It seems probable, 


If this is so, con- 


August, 1932, constitutes the basis for estimating the 
increase of staff. When the workers so employed 
worked on an average more than 40 hours a week, this 


would, he believes, involve a further sacrifice of new 
and undeveloped countries for the benefit of those 
which are more advanced. In his view, an equitable 
international regulation of hours of work could only 
be conceived in connection with, and as a consequence 
of, international agreements among producers. 





Proceeding to deal with the direct consequences, 
M. Morini-Comby says that it may be presumed that 
there would be a shortage of labour in countries with 
industries not seriously affected by the depression, and 
an artificial increase in wages resulting from the diffi- 
culty of finding enough skilled workers; it would be 
necessary to regulate migration movements in advance, 
and all countries with populations below the normal 
would be obliged to carry out rationalisation to a 
greater extent and at a higher speed. The shortage of 
labour and excessive rationalisation might result in 
further disturbances and new unemployment. The 
costs of production would be burdened by the increase 
involved in the growth of housing and insurance 
charges, etc., entailed by the increase in the number of 
workers. For those who consider that the cause of the 
present depression is to be found in excessive costs of 
production and that the slowness of recovery is due to 
excessive retail prices, the 40-hour week cannot, the 
writer says, be accepted as a remedy for unemployment, 
since it presupposes the end of deflation. It is, to say 
the least, a premature measure. It also raises the 
question of wages ; ought the advantage of mechanisa- 
tion to be found in a systematic increase of wages, or 
in the steady decline of prices by which all consumers 
would benefit, and not merely certain fractions of 
society ? And, the author asks, can the level of wages 
be arbitrarily fixed, and is the depression really due to 
their inadequacy ? 
A recent circular of the Roumanian Ministry of 
Labour instructs the Committee appointed to review the 


position of alien workers to require all alien salaried 
employees in industry, commerce or agriculture and 
Distinctions have been introduced in order to favour | all alien workers, other than those who were settled 
in Roumania before January 1, 1923, to leave the country 
within three months. According to the estimates 
of the Ministry of Labour, about 50,000 persons will 
be affected by this measure. They may, however, 
an average during the months of June, July, and | appeal to the Ministry against the decision. 





At the time of writing, the negotiations between the 


figure is increased in the event of reduction of hours of | employers and operatives in the spinning section of the 
work by the difference between the reduced hours of| Lancashire cotton industry are continuing. When 
work and the number of hours previously worked. No| they were opened on Thursday last week at the Midland 
account is taken of any reduction below 40 hours. If} Hotel, Manchester, it was agreed that the existing 
the staff did not work more than 36 hours a week on an | negotiating committees should proceed with the dis- 
average during the period under consideration, the | cussions under the chairmanship of Mr. F. W. Leggett, 
employer is entitled, in estimating the extent of|of the Ministry of Labour, and, from time to time, 
increase of his staff to reckon the number of new workers | report to the main bodies. To facilitate the negotia- 
as higher by one-third than the number actually| tions, the notices, which should have taken effect 
engaged. He is authorised to increase the figure by|on Monday last, were postponed for a week, and one 
two-thirds when the staff did not work more than 30] of the earliest decisions of the negotiators was to 
hours a week on an average, and to double the figure | recommend to their constituents an extension of the 
when the staff did not work more than 24 hours a week. | existing negotiating procedure by the addition of a 
Hours worked on Sundays and public holidays are| conciliation committee with independent members. 
included in the weekly hours of work. The reduction | The official report issued at the close of Saturday's 








. of wages is to apply only to that part of the wage which 
Alluding to the wages proposals made to the shop- | corresponds to the rate fixed by collective agreement, 


men’s trade unions by the four railway companies, excluding family and other allowances. 


“J.R.” says that, “the present rates being too low 
already.” it seems certain that any further reduction 
will be opposed. “The railway companies,” he pro- 


railway companies, the aggregate net profits of the 
four groups last year was 33,500,000/.—a feat sufficient 
in itself to show that there is no necessity for the pro- 
posed reductions.” 


In a note dealing with the same subject, published | Affaires étrangéres. 
in the October issue of their organisation’s Journal, the| would be inoperative for the present in regard to 
executive council of the Amalgamated Engineering | undertakings which have already restricted hours of 
Union say :—“ We do not accept the companies’ con-| work, and would be injurious to those which have 
clusions in respect to shopmen’s wages, and would | succeeded in maintaining their normal activities. 
particularly direct attention to the de-grading that has | would necessarily be international ; but it is not clear, 
taken place—which has had the effect of reducing|he says, that the difficulties which the Washington 
wages to a large number of skilled workers—factors | Hours’ Convention has encountered, and which still 
which will not be lost sight of when this question is | prevent its application in many quarters, would not 





under consideration.” 


have equal force in this instance. 





‘ J In an article on the 40-hour week, the Osservatore 
ceeds, “ whilst suffering from the general bad state of | Romano says that the world economic depression and 
trade and the consequent reduction in passenger and | the sufferings of 25,000,000 unemployed workers have 
goods receipts, have counterbalanced this to a very | Jed by force of necessity to a national and international 
large extent by economies in expenditure, not the | demand for the 40-hour week. The principle on which 
least of which are the already large reductions in wages.| this demand is based is one of elementary justice, 
What the railway companies are really suffering from | that work should be distributed over a larger number of 
is the past enormous inflation of capital, the nominal workers after effective and vigorous steps have been 
value of which exceeds 1,000,000,0001., for which there | taken to abolish overtime, which is still unfairly 
are nothing like equivalent assets. The Stock Exchange | practised and which provides additional earnings for 
value of this capital is only about one-half. Unless, and | those who are still fortunate enough to be employed. 
until, this huge capital is reduced, there will never be | Tt is to be hoped that the plan for the reduction of 
made what they call reasonable profits. The sur- | jours of work may shortly be carried out on the basis of 
prising thing, however, is that notwithstanding all the | maintenance of wages, with a view to an increase in 
bad trade and the losses, and all the grumbling of the consumption through an increase in purchasing power. 





The resolution on the 40-hour week recently adopted 
by the International Labour Office is severely criticised 
by M. Jean Morini-Comby in an article published by 
In his opinion, the resolution 


meeting stated that the parties were agreed upon the 
principle of the restoration of the 48-hour normal 
week. They had also agreed to discuss and settle 
by the usual procedure, supplemented by additional 
conciliation machinery, means by which the working 
hours may be as fully effective as possible. It was 
further agreed that the circumstances of the industry 
required that the maximum production should be 
secured. 





On the main question of wages and hours consider- 
able difficulties were encountered in dealing with the 
incidence of the wages alterations, but eventually 
provision was made for the consideration of claims 
to exceptional rates. On Tuesday, a definite offer 
was made on the wages issue by the operatives, on 
which it was stated, on Tuesday evening, the employers 
would give a decision on the following day. 


A Decree issued by the Head of the Provisional 
Government of Brazil defines a collective labour 
agreement as an agreement relating to conditions of 
employment, concluded between one or more employers 
and their workers, or between unions or other associa- 
tions of employers and unions or other associations 
of workers. When an agreement is concluded covering 
three-quarters of the employers and workers in any 
industry, the Minister of Labour Industry and Com- 
merce may, after consultation with the conciliation 
committee concerned, declare the provisions of the 
agreement binding on all other employers and workers 
in that industry, whose circumstances are approxi- 
mately the same, in the States and municipalities 
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THE MEASUREMENT OF CABLE. | 
CORE TEMPERATURES. | 


Tue safe loading of an electric cable is determined 
by excessive local temperature rises or hot spots, | 
the positions of which can often be closely approxi- | 
mated from the core temperature. When the cable| 
is alive, the temperature of its core depends chiefly | 
upon the thermal conductance in watts per foot per | 
degree Centigrade of temperature difference between | 
the core and sheath, which is, itself, dependent on the | 
class of cable and is reasonably constant for cables of 
similar materials and dimensions. The core tempera 

ture is also dependent on the temperature coefficient of | 
the material of which it is composed, and on its ohmic | 
resistance per foot run at ground temperature, both | 
of which may be regarded as constant for any given | 
cable. In addition, it is dependent on the temperature 
of the sheath and the current in the core, both of which 


are variable, the former changing with the conditions | ang 


core and sheath, according to a law based on the watt- | 
loss at core temperature. This loss varies at a some- 
what higher rate than the square of the current, since 
the resistance of the core increases as the temperature 
rises. Owing to the high voltage usually obtaining, it 
is impossible to measure the actual core temperature 
directly, but it can be determined indirectly by measur- 
ing the temperature of the lead sheath or other cover- 
ing and the difference between the temperature of 
the core and that of the lead sheathing, the sum of 
these two values giving the core temperature 

This is actually what is done in the cable-core 
temperature measuring apparatus, which has been 
designed by Mr. E. Fawssett, and is manufactured by 
Messrs. Elliott Brothers (London), Limited, Century 
Works, Lewisham, London, 8.E.13. It comprises a 
“ reference’ cable which, as shown in Fig. 1, consists 
of about | ft. either of the original cable or of a 
similar cable having the same characteristics. This 
‘reference "’ cable is provided with lead caps and an 
insulating ring at each end to prevent the flow of 
heat and a few of the strands in the centre of its core 
are replaced by a heater of copper wires. As shown 
in Fig. 3, this heater is supplied with current from the 
secondary of a current transformer, the primary of 
which is connected in series with the cable under test. 
The heater resistance is such that the watt-loss in the 
“ reference "’ cable per foot run when a current of, say, 
5 amperes is flowing through the latter, is the same as 
the watt-loss per foot run in the cable under test 
with the current that is actually being carried at 
the time. The “ reference "’ cable is also fitted with two 


thermo-couples, one of which is in contact with its 
core, while the second, which is connected in opposition 
to the first, is joined to the sheath, the result being 
that the difference in temperature between the core 
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ence 

in the control room at the station. 
spot is near the control room it may be necessary 
to measure the core temperature at several points. 
To do this, separate compensating leads must Be : 
from each point, owing to the effect of the voltages | the criterion of capacity. It will be seen that when the 
which are probably being induced on the lead sheath | load was increased to 920 amperes, the temperature 
These leads are connected to | rose to 66 deg. C., but that any further rise was arrested 
& multi-way double-pole switch, so that the various | by reducing the load to between 880 and 860 amperes. 





Fie. 2. 





sheath 


characteristics. 


in degrees Centigrade. 
temperature may 


on the same cable. 
tions adopted when the “ hot spot" is at some distance 
As will be seen, the cold junction 
of the thermo-couple attached to the cable sheath is 
buried deep enough, about 10 ft., to ensure that its 
temperature will be approximately the same through- 
Only one short Constantan wire is 
necessary, the other, as well as the leads to the indicator, 
The latter may consist of two cores 
* refer- | 


from the indicator. 


being of copper. 
of a pilot cable where such are available. 
cable and indicating instruments are located 
Where the hot 


by adjacent cables. 


year. 


' can be measured. ale . 
external to the cable, and the latter with the load | couples are connected in series with a third, which is|*imilarly employed on feeders from the generating 


which, in turn, determines the gradient’ between the | attached tothe sheath of the maincable, of which thecore | Station to the substations where, as is often the case, 





These 


two thermo- 


temperature is required, as also shown in Fig. 3. All the | there is considerable congestion. 
thermo-couples consist of Constantan and copper wire : - 
suitably insulated, and having known thermo-electric | Coppet without any risk of breakdown. 
These leads are connected to an indi- 
cator, an example of which is illustrated in Fig. 2, the | shows the results of a test on a length of 6-6-kv. three- 
patterns usually employed being of the double-pivoted 
type with either 5 in. or 8 in. edgewise scales, calibrated 
As the variations in the air 
be considerable, the indicator is | 
| also fitted with a cold-junction compensating device, | 
| which automatically adjusts the readings as the air 
| temperature changes. 
The apparatus we have just described can be em- | 
ployed in three ways, depending on whether the hot 
spot 1s some distance from or is close to the indicator, 
and on whether it is desired to measure the tempera- | 
tures of different cables as distinct from different points | 
Fig. 3 is a diagram of the connec- | 
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nn 
| temperatures can be read off on a single indicator. 
| If, on the other hand, it is desired to measure the 
| temperatures of a number of cables at a central 
| point, a separate reference cable and sets of thermo- 
| couples must be provided for each, though these can 
be connected to a multi-way switch and single indicator 
jas just described. 
| We understand that all three systems have been in use 
,for some years at the Dunston power station of the 
| Newcastle-upon-Tyne Electric Supply Company, 
| Limited. The first is employed on a feeder from a 
| plant belonging to a coal and iron company, through 
| which surplus power is supplied to the system at week- 
|ends, the amount being only limited by the tem- 
perature of the cable and being regulated in practice by 
the indications obtained from a hot spot about two 
miles from the station. The second and third are 


(34 46. 


In this way, it is 
claimed, the maximum use can be made of the available 


As regards the performance of this apparatus, Fig. 4 


phase three-core paper-insulated and lead-covered 
cable with clover leaf cores 3 by 0-1 sq. in. in section. 
The cable was laid in a trench containing a number of 
other live cables and the current was first maintained 
at 135 amperes for two hours, then reduced to 80 
'amperes for one hour, increased to 135 amperes for 
| three hours, and finally cut off. The curve marked A 
indicates the temperatures as shown on the indicator, 
while that marked B records those obtained by direct 
measurement. It will be seen how closely the apparatus 
follows the cable temperature. Figs. 5 and 6 show the 
performance of the apparatus in actual practice, and 
indicate the way in which the loading of the cable is 
| determined by the temperature indication. Fig. 5 
applies to an August week-end, when the temperature 
of the cable rose to 68 deg. C., owing to the load having 
increased to 880 amperes, or 50 amperes more than the 
safe carrying capacity of the cable. When the current 
was reduced to 840 amperes as shown, the tempera- 
ture, it will be seen, fell to 66 deg. C. Thus a 
further temperature rise was prevented, and the cable 
was loaded at, but not above, its maximum capacity. 
Fig. 6 shows curves taken on the same cable during 
December, from which it will be seen that the safe 
carrying capacity is substantially different in summer 
|and winter. This difference can be taken advantage 
| of by employing temperature rather than current as 
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CREEPER ATTACHMENT FOR MOTOR LORRIES. 


MESSRS. ATRAG G.m.s.H., ENGINEERS, BERLIN. 














Fie. 2. Lorry Jackep-Up ror INSERTING CREEPER. 











Fie. 4. Equipment PLoveuine. 


CREEPER-TRACK ATTACHMENT 
FOR MOTOR LORRIES. 


AN interesting appliance which allows an ordinary 
motor lorry to be converted into a tractor for ploughing 
or other field work, and at the same time to be recon- 
verted, as required, for ordinary road transport, is 
illustrated in Figs. 1 to 4 on this page. The conversion 
from lorry to tractor, or the reconversion, can be 
carried out in about eight minutes. The appliance, 
which is manufactured by Messrs. Atrag G.m.b.H. of 
Frankfurter Allee, Lichtenberg, Berlin, is arranged so 
that for road transport it can be towed as a trailer, 
the conversion to tractor form taking place when the 
scene of operations has beenreached. The attachment, 
which is shown coupled to the lorry for road transport 
in Fig. 1, is, as will be seen, fitted with two pneumatic- 
tyred travelling wheels. These are removed when the 
combined set is arranged as a tractor. The plough, 
or other appliance required for the work in hand, is 
carried on top of the attachment during road transport. 
It is shown being hauled into the travelling position 
by a small hand winch in Fig. 1. The platform of the 
lorry is left free for carrying tools or other material. 

When the machine arrives at the field, the creeper- 
track attachment is uncoupled and its road wheels are 
removed. The lorry is then jacked up by a long-stroke 
jack which is supplied with the equipment, as shown in 
Fig. 2, the lorry rear wheels then being taken off and 
square stub-ends substituted for them. These serve to 
transmit the drive from the back axle to the creeper. 
The lorry is then let down on to the creeper attach- 
ment into the position shown in Fig. 3. The attach- 
ment is provided with three leather-lined clamps on 
the rear member of its triangular frame, into which 
the lorry rear axle settles and is secured by pins. The 
centre cross member of the lorry frame lies on the 
forward tip of the creeper frame and does not require 
any attachment; if the lorry frame has no cross member 
at this point, a piece of channel iron is clamped 
on from below. The drive, as mentioned above, is 
taken through the rear axle of the lorry. This axle, 
when it is nested in position on the creeper attachment, 
lies longitudinally between two transmission boxes, one 
on each side of the creeper. The near-side boxes are 
clearly shown in Figs. 2 and 3. These boxes are pro- 
vided with square stub-shafts projecting inwards, and 
when the lorry is in position on the creeper they come 
in line with the square stub-ends which, as already 
explained, are fixed on the lorry rear axle after the 
wheels have been removed. The square stub-ends and 
the stub axles are then connected by split muff couplings 
with through bolts. The attachment provided by 
these square couplings is sufficiently elastic to take 
care of any small lack of alignment between the stub 
axles and the lorry axle and to prevent stresses arising 
from uneven ground being transmitted to the axle. 
The creeper-track chain is carried over two wheels, 
of which the rear one only is provided with sprockets. 
This is the driving wheel. It is formed with an internal 
gear ring and is driven by a pinion carried on a short 
shaft at the forward end of the transmission box, 
this shaft, in turn, being driven by chain from the stub- 
shaft, which is connected up with the rear axle of the 
lorry, as before explained. As will be seen from the 
figures, ali gears and chains are totally enclosed. They 
run in an oil bath, the spent lubricating oil from the 
engine being utilised for this service. The reduction 
ratio of the transmission boxes is arranged so that the 
engine works at its maximum torque. For cultivation 
work and with the lorry transmission set in top gear, the 
unit has a speed of about 3 miles an hour. The rear 
creeper wheels are carried on a common square axle 
which is arranged to be capable of small movements, 
both sideways and fore and aft. The front wheels 
run on stub axles carried by longitudinal bars which 
carry a plate guide at their rear ends in which the rear 
axle is carried. At their front ends, the bars are 
connected by equalising rods spring-connected to the 
frame. A spring connection is also provided between 
the equalising rods and the creeper rear axle. The 
arrangement allows the front wheels to rise or fall 
independently one from the other, and also to cant to 
some extent, and still retain sufficient alignment with 
the rear wheels to keep the track chains in place. The 
creeper tracks consist of links carrying pivoted gripper 
plates. These latter can individually take up any 
angular position, so that the machine can, if necessary, 
work in a furrow without straining the joints of the 
links. 

In a recent demonstration of one of these appliances 
in conjunction with a Ford lorry, ploughing was carried 
out with the engine running at 1,100 r.p.m., at which 
it developed 30 h.p. It is stated, however, that 18 h.p. 
only is required for ploughing in normal conditions, so 
that this combination would have ample reserve of 
power for ploughing in exceptionally heavy land. 
Steering, which, as will be clear from the description 
of the plant, is carried out from the ordinary lorry 
steering wheel, proved easy and simple in the course 
of this demonstration; it was, indeed, said to involve 
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less exertion than steering when travelling at high speed 
on the road. An illustration of the plant drawing a| 
two-share plough is given in Fig. 4. It will be clear | 
that this attachment provides a power-driven cul- | 
tivating device in conjunction with a motor lorry at a 
much lower cost than is involved in the purchase of a 
normal .tractor in addition to a lorry, and it should 
therefore be of considerable interest to farmers who 
require a tractor only to a comparatively limited 
extent. It can be adapted to drive farm machinery 
from a belt pulley on the creeper unit, in the way 
that is usually provided for in farm tractors. 


ENGINEERING TRAINING AND 
EDUCATION. 


University of London, University College.—The 
Calendar for the 1932-33 session of University of 
London, University College, Gower-street, London, 


W.C. 1, has recently made its appearance. As hereto- 
fore, it contains detailed information regarding the 
degree, diploma, and certificate courses available in 
the Faculties of Arts, Science, Engineering, Laws, and 
Medical Sciences, and in the Schools of Architecture 
and Librarianship and other departments of the 
College. Full particulars are also given regarding 
post-graduate and research courses, entrance scholar- 
ships, and scholarships and prizes open to students 
already in the College. Complete lists of present and 
former professors, fellows and officers, and an interesting | 
and well-written outline history of the College are 
included. Other sections deal with such matters as 
management and examination regulations, rules 
governing the conduct of students, and other matters 
of a like nature. The fact that the book contains 
upwards of 600 pages is an indication of the thorough- 
ness with which all matters of interest to present and | 
intending students are treated. Strongly bound in 
its usual fawn-cloth covers, the volume is published by 
Messrs. Taylor and Francis, Red Lion-court, Fleet- 
street, London, E.C.4, and is obtainable on application 
to the secretary of the College, at the address given 
above. 





Enorneers’ German Crrove.—-The second lecture of 
the autumn session of the Engineers’ German Circle will | 
be held at the Institution of Mechanical Engineers, on 
Monday, October 31, at 6 p.m. Members will meet at | 
5.15 p.m., as usual, for tea and social intercourse. Mr. R. | 
ik. Strub, chief engineer of Messrs. W. H. Allen, Sons and | 


Company, Limited, Bedford, will lecture on “ Neue | 
Konstruktionen von Dieselmotoren " (New Designs of 
Diesel Engines). The lecture will be illustrated with | 


lantern slides. Full particulars regarding the Circle may 
be obtained from the secretary, Mr. H. P. Spratt, Science 


Museum, London, 8.W.7. | 





PERSONAL. 


Messrs. ELECTRICAL AND ENGINEERING PRODUCTS, 
Limrrep, Coastal Chambers, 172, Buckingham Palace- 
road, London, 8.W.1, have recently secured the agency 
for the sale, in London and the South of England, of the 
complete range of mains products manufactured by 
Messrs. G. P. Cosway, Limited, Nuneaton, Warwickshire. 

Messrs. Burton, GRIFFITHS AND Company, LIMITED, 
Montgomery-street, Sparkbrook, Birmingham, inform 
us that Mr. R. J. MacFarlane, who was for some time 
associated with Messrs. Alfred Herbert Limited, in Scot- 
land, has joined their staff and will devote the whole of 
his energies to making known the products of their own 
factory, Messrs. B.S.A. Tools, Limited, in addition to the 
many other lines for which they act as exclusive dis- 
tributors. 

Messrs. Foster Instrument Company, Letchworth, 
Herts, have now opened a London demonstration room 
at 74, Victoria-street, 8.W.1, where a complete range of 
industrial and research instruments, comprising thermo- 
couple, optical, and radiation pyrometers and electrical 
distance thermometers will be available, together with a 
working demonstration of automatic temperature con- 
trollers. The exhibit will be managed by Messrs. Mangin, 
Davson and Partners, Limited, and an experienced 
engineer will be in attendance. 

Messrs. BeEcrort AND PARTNERS, LimITEeD, Retort 
Works, Mappin-street, Sheffield, have been appointed 
stockists for accessories and specialities, issued in con- 
nection with the Nitration process, by Messrs. Nitralloy 
Limited, Norris Deakin Buildings, King-street, Sheffield. 
Messrs. Beecroft have also evolved, and are the sole 
manufacturers of, @ protective paint for the Nitration 
process, which is being marketed under the name “ Crulin ” 
protective paint. 

Messrs. Tat MANGANESE Bronze AND Brass Com- 
PANY, Liurrep, Caxton House, Westminster, London 
S.W.1, notify us that, following upon the death of their 
managing director, Mr, J. C. Gray, on September 15, 
Mr. J. Clifton Colquhoun, has been appointed chairman 
and Messrs. E. A. Mearns and B. P. R. Parsons managing 
directors. 

Messrs. Buck anp Hickman, LimirTep, 2, 4 and 6, 
Whitechapel-road, London, E.1, have been appointed the 
sole agents in this country for the Shield arc-welding 
machines and welding appliances manufactured by the 
Lincoln Electric Com y of Cleveland, Ohio, U.S.A. 
Stocks of Lincoln “ Fleet-Weld ” electrodes are carried 
and a demonstration machine is also kept running. 
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Tue lRonsRIDGE GENERATING STATION OF THE WesT | 
Miptanps Jorn? Eigorricrry Autnority : ERRata 
We regret that a slight error occurred, in the first column | 
on page 430 ante, in the course of our description of the | 
Ironbridge Generating Station. Reference was there | 
made to Vickers-Sinclair hydraulic couplings, made by | 
Messrs. Hydraulic Coupling and Engineering Company, 
Limited, Isleworth. This, of course, should have read 
Vulean-Sinclair, the hydraulic couplings manufactured | 
by the Company named being, in basic principle, the 
same as the Vulcan coupling produced by Messrs. Deutsche 
Schiff- und Maschinenbau A.-G., Steinstrasse 23, Ham- 
burg. Further, in the same paragraph, on page 430, 
a few lines above, when referring to the dust-collecting 
equipment, we stated that “these fans draw the gases 
through 12 Cyclone grit collectors in parallel.” Actually 
the grit collectors, which were supplied by Messrs 
Davidson and Company, “Uimited, Belfast, are of patent 
design and the firm has asked us to point out that the 
apparatus is known as the “ Davidson ” patent flue-dust 
collector. 


Posiic HeavTa Conoress anp Exurerrion, Lonpon. 
~The third Public Health Congress and Exhibition, 
under the Presidency of the Rt. Hon. Sir Edward Hilton 
Young, M.P., Minister of Health, will open at the Royal 
Agricultural Hall, Islington, London, N.1, on Monday, 
November 14, and will continue until November 19. 
The Congress is organised by « council of representatives 
from the leading local government associations. A large 
number of papers will be dealt with and among these 
may be mentioned: “Central Purchasing for Local 
Authorities,” by Mr. F. W. Mackinney; “ Smoke 
Abatement and Public Health,” by Dr. H. A. Des Voeux ; 
“Fumes Emission from Road Vehicles,” by Dr. J. 8. 
Owens; “ The Work of the British Non-Ferrous Metals 
Research Association in Reference to Water Supply,” 
by Mr. G. L. Bailey; and “The Extension of Service 
Mains and the Laying of Supply Pipes,” by Mr. J. F. 
Haseldine. The official programme containing the final 
details regarding dates and hours of sessions will be 
cireulated in due course. The Exhibition will be repre- 
sentative of firms specialising in the various uire- 
ments of health services and a wide range of motor vehicles 
used by municipal health departments will be exhibited 
and demonstrated. Further particulars regarding both 
the Congress and the Exhibition may be obtained from 
honorary secretary, 13, Victoria-street, London, S.W.1. 
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AUSTRALIAN REQUIREMENTS IN Screntiric Iwstrv- 
MENTS.—A confidential report on the markets in Australia 
for scientific, surgical, dental and veterinary instruments 
has recently been issued the Department of Overseas 
Trade. United Kingdom desiring to possess a copy 
of the report should apply to the Department, at 35, Old 
Queen-street, London, 8.W.1, quoting reference No. 
B.X. 7,428. 





NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

The Coal Trade.—Difficult conditions continue to 
prevail in the Welsh steam-coal trade. Demand for 
Admiralty and Monmouthshire large coals, which con- 
stitute the bulk of the output of the coal-field, remains 
inadequate to absorb available supplies, with the result 
that temporary stoppages at the pits continue unavoid- 
able. At the same time, the uction of small coal is 
limited, and also the make of sized classes. The latter 
are in demand for use by mechanical stokers, and as the 
make is curtailed, prices of dry nuts and cobbles are up 
to 30s. per ton f.o.b., which is 10s. over the schedule, 
and even at this figure it is very difficult to obtain 
supplies as collieries are already booked up with orders. 
Bituminous sized coals also move off readily, and are 
obtainable at about ls. over the schedule. Smalls are 
irregularly placed on account of the slackness in the 
demand for — and sometimes are unobtainable except 
in conjunction with large. Prices, however, are usually 
on the basis of the schedule, though washed smalls 
command Is. over the schedule. 

Levy on Inland Coal.—South Wales colliery owners 
have been asked to give their consideration to a scheme 
for the subsidising of exports by a levy on inland supplies. 
The plans include powers for district committees of the 
various marketing associations formed under the Coal 
Mines Act to fix prices for all classes of coal, to decide 
areas to which the coal is supplied, and fix the price to 
the consumers. Proposals are also included to prevent 
a glut of supplies going from export districts to the 
inland markets, pl to enable the Central Authority 
to enter into agreements with producers in other coun- 
tries. The proposal to prevent export districts glutting 
the inland areas with supplies is regarded as a compen- 
sation to producers for the home market to agree to a 
levy of 3d. or 6d. per ton on the output of the country so 
that export districts might be helped. It is estimated 
that such a levy would not 4 pend affect the price 
of inland coal, but would be of immense benefit to the 
coal-export trade, in spite of the fact that the quantity 
of foreign coal elewed, into certain European countries 
is limited by quota and other arrangements. It 
estimated that a levy of 6d. per ton on the entire output 
would produce a fund of nearly 6,000,000/. which would 
provide a subsidy of 2s. 6d. per ton on export coal. It 
is, however, presumed that the dearer inland prices 
would affect the railways, gas works and electrical 
industries, besides works, &c., and would doubtless meet 
with opposition. Some colliery owners, however, contend 
that there must be an appreciable improvement in the 
export trade before any material change can be effected 
in the unemployment position, and that it is quite possible 
that the advantages which would result from greater 
exports would more than compensate home users, from 
the higher prices which they might be called upon to 
pay for coal, by lower taxation and also in other directions. 


18 


SuHerrietp, Tuesday. 

Iron and Steel——While depression is still firmly em- 
bedded in some sections of local industry, a slight 
improvement has taken place in others. On the balance, 
the general position has undergone little change, but the 
outlook is more promising t for some time past. 
The raw and semi-finished steel trades are working at 
about the same level as a month ago. Having regard 
to the number of inquiries now being broadcast more 
activity is anticipated in the near future. Consumption 
continues on a hand-to-mouth basis. Very few users 
have the courage to speculate in forward buying, owing 
to the uncertainty of prices. Forges, foundries, rolling 
mills and press shops could comfortably handle a much 
greater proportion of work. At present manufacturers 
have great difficulty in securing sufficient orders to 
replace expiring contracts. The heavy engineering and 
machinery trades are working spasmodically. Railway 
rolling-stock work is scarce. Transactions with the Far 
East (at one time a valuable customer of this area) 
show no sign of revival. British railways are ordering 
cparing: ly, with the result that outputs are at a low ebb. 
Sheffield is supplying a steady tonnage of ship steel, 
forgings, and castings to associated shipyards. Another 
depressed line is that devoted to the production of steel- 
works machinery and plant. One or two big contracts 
from Russia are under execution at local works, but the 
general demand leaves much to be desired, both on 
home and export account. Electrical equipment is in 
strong request, while magnet steel is an expanding 
medium. Makers of automobile steel and fittings report 
that consumption is on a higher level than for some time 
past. Output of stainless steel and rustless iron is on 
the up grade. Works producing aeroplane steel and 
also make steady progress. A forward movement 
te in the tool trades. Weakness is stil] mani- 
fest in one or two directions, but, taken on the whole, 
the position is promising. ineers’ small tools, twist 
drills, precision tools, and hacksaws and blades, are 
progressive lines, but makers of saws, files, and planta- 
tion tools are not gaining much satisfaction from current 


South Yorkshire Coal Trade.—The position of the coal 
trade generally is slightly more encouraging, gross require- 
ments being stronger. The majority of collieries in this 
area are working better. The demand for export is not 
satisfactory. inland call for industrial fuel has 
undergone little change, and no improvement is anti- 
cipated until activity at iron and steel works is more 
pronounced. Electricity concerns are taking increased 
supplies of small fuel, while the demand for slack 
from the Lancashire cotton industry is stronger. The 
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housecoal market leaves much to be desired. Consider- 
ing the time of the year, requirements are at a very low 
level. Merchants anticipate an upward movement 
towards Christmas. Stocks at depots are ample to 
meet any spurt in the demand. Quotations: Best 
branch handpicked, 27s. to 28s. ; Derbyshire best house, 
22s. to 23s. 6d.; Derbyshire best brights, 18s. to 20s. ; 
screened housecoal, 18s. to 198.; screened nuts, 15s. 6d. 
to 18s. 6d.; Yorkshire hards, 17s. to 18s.; Derbyshire 
hards; 17s. to 18s.; rough slacks, 8s. 6d. to 9s. 6d.; 
nutty slacks, 7s. to 8s. 6d.; smalls, 4s. 6d. to 5s. 6d. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

The General Outlook——With the exception of railway 
plant and electrical equipment manufacturers, who are 
now fairly busy as the result of extensive contracts 
received from Russia in the last few weeks, conditions 
are again quiet in the North Western heavy industries. 
Steel manufacturers report very restricted sales, as 
structural engineers, locomotive builders, and _boiler- 
makers all have light order books; while the demand 
for high-carbon and special alloy steels for the machine 
tool and motor manufacturing sections is only moderate. 
One encouraging feature is the upward tendency in price 
of imported materials, and here the margin formerly 
enjoyed in comparison with home products is steadily 
diminishing. In the hematite pig-iron trade in the far 
North-West there is a definite improvement. At Barrow, 
stocks have been reduced in the past month to supply 
local steelworks engaged on the rolling of railway mate- 
rials; and at Workington, increased demand from the 
Dominions is providing more work for steel manufac- 
turers. 

Recent Orders—Work on the Mersey Tunnel, which 
has provided large contracts for North Western firms 
in the past year or two, is now proceeding steadily, and 
turther tenders were accepted by the Tunnel Joint Com- 
mittee last week. One is that from Messrs. Redpath, 
Brown and Company, Limited, for steelwork for the six 
ventilation buildings, at a cost of 119,551l.; another, 
amounting to 102,897/., for general building work at the 
North John-street ventilation station, to be undertaken 
by Messrs. William Moss and Sons; and a third, placed 
with Messrs. Sir R. McAlpine and Sons, Limited, for the 
construction of the Birkenhead entrance to the tunnel, 
at a cost of 26,0907. Messrs. The Metropolitan-Vickers 
Electrical Company, Limited, of Trafford Park, Man- 
chester, are to supply a new steam power plant for the 
Monsanto Chemical Works at Ruabon, North Wales ; 
and Messrs. The Stanton Ironworks Company, Limited, 
have secured an order from the Manchester Corporation 
Waterworks Committee for 4-in. concrete-lined spun- 
iron pipes. Messrs. Banister, Walton and Company, 
Limited, of Trafford Park, who are at present supplying 
steelwork for the new Reference Library at Manchester, 
have undertaken the steelwork for the new Christie 
Cancer Hospital and Holt Radium Institute, at Withing- 
ton, which is to be opened at an early date. Messrs. 
8. Butler and Company, Limited, of Stanningley, Leeds, 
are engaged on the erection of a steel bridge necessitating 
the use of several hundred tons of steel, at Calverley, on 
the London Midland and Scottish Railway. 


New Industries —It was reported at the annual meet- 
ing of the Trafford Park Estate Company, Limited, that 
in the past year 20 acres of land had been taken up 
by new industries, covering a wide range of manufacture. 
Messrs. J. Bannet and Sons, of Leist, Holland, have 
acquired premises at Preston, and are opening a factory 
for the manufacture of incubators. They hope to extend 
their range shortly to include various poultry appliances, 
as well as refrigerators. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—Conditions in the Scottish steel 
trade are as poor as ever, and it must be a very long 
time since business was so dull. At the moment there is 
little life in the trade and although there is supposed to 
be a fairly good undertone there is in reality practically 
no evidence of the near approach of any revival in buying, 
and producers are beginning to lose heart. Shipbuilding 
is just about dead, and inquiries in that industry 
are conspicuous by their absence, while there is a ve 
poor demand from structural engineers. In the black 
steel sheet trade fairly satisfactory conditions are 
general, and quite a steady business is going through for 
the lighter gauges. Orders are more plentiful and in- 
quiries in the market represent a considerable tonnage of 
material. The heavier gauges are somewhat dull, but 
galvanised sheets continue to show signs of e ion 
as, not only are bookings slightly better, but inquiries 
are rather more numerous. The recent advance in the 
price of sheets has been held, and a more promising out- 
look is noticeable. The following are the current market 
quotations: Boiler plates, 91. per ton; ship plates, 
81. 15s. per ton ; sections, 81. 7s. 6d. per ton ; black steel 
sheets, 4-in., 71. 18s. per ton; and galvanised corrugated 
sheets (No. 24 gauge), 111. per ton, all delivered at Glasgow 
stations. At a meeting of the British Sheetmakers’ 
Association held in London last week it was to 
increase the export price of the 24-gauge galvanised 
corrugated sheets by 15s. per ton, so that the Fo.b. price 
is now 101. 15s, per ton. 

Malleable Iron Trade.—A quiet tone still prevails in 
the West of Scotland malleable-iron trade, and business 
is very scarce. Orders are for such small quantities that 


managements have difficulty in keeping plant running. 
The re-rollers of steel bars are not finding things very 
easy at present as keen competition exists for any lines 





coming on to the market, and as the general demand is so 
poor overall, short time exists all round. The current 
market quotations are as follows :—‘ Crown” bars, 
91. 15s. per ton for home delivery, and 91. 5s. per ton for 
export ; and re-rolled steel bars 61. 10s. per ton for home 
delivery, and 61. 5s. per ton for export. 

Scottish Pig-Iron Trade.—No change of any kind can 
be recorded in connection with the pig-iron trade of Scot- 
land, and only one furnace is in commission. Demands 
either on home or export account are very limited and 
stocks on hand are ample to meet calls. Prices are un- 
changed, and are as follows :—Hematite, 67s. 6d. per ton, 
delivered at the steel works; and foundry iron, No. 1, 
70s. per ton, and No. 3, 67s. 6d. per ton, both on trucks 
at makers’ yards. 

Shipbuilding Order for Dundee.—A contract has just 
been secured by the Caledon Shipbuilding and Engineer- 
ing Company, Limited, Dundee, to build a steamer of 
3,500 tons for the Colonial Su Refining Company, 
Limited, of Sydney, New South Wales. She will be 
specially designed for the firm's Australasian sugar trade, 
and the propelling machinery will be supplied by the 
North-Eastern Marine Engineering Company, Limited, 
of Wallsend-on-Tyne. The only work the Caledoncompany 
now has on hand is some ship repairing. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, October 15, amounted to 133 tons. Of that 
total, 110 tons went overseas, and 23 tons coastwise. 
During the corresponding week of last year the figures 
were 110 tons overseas and 16 tons coastwise, making a 
total shipment of 126 tons. 








NOTES FROM CLEVELAND AND 
NORTHERN COUNTIES. 


THE 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Very little new is ascer- 
tainable concerning the Cleveland pig-iron trade, but 
the slight change noticeable is for the better. Restricted 
output is little, if any, in excess of moderate current 
requirements, and ironmasters are determined to regu- 
late, as far as possible, supply to demand. Accumula- 
tions at the blast furnaces are not of inconvenient 
dimensions, and little further enlargement of consump- 
tion is needed to strengthen the statistical position 
quickly. Production is virtually absorbed by local 
and other home users, inquiries from abroad being still 
quite trifling. Merchants hold little iron, and are not 
at liberty to supply principal home consumers, makers 
reserving to themselves the right to cover direct such 
requirements. Second-hand sales are thus few, and small 
sellers of Midland and Indian iron are competing as 
keenly as ever for Scottish trade, with the result that 
ironmasters continue to offer Cleveland pig on specially 
low terms to firms beyond the Tweed. For home trade 
official quotations remain: No. 1 Cleveland, 6ls. ; 
No. 3 g.m.b., 58s. 6d.; No. 4 foundry, 57s. 6d.; and 
No. 4 forge, 57s., but buyers are becoming more and 
more disinclined to pay these figures. 

Hematite.—Stocks of East Coast hematite pig are 
heavy, and are still increasing, but gradual growth of 
home demand encourages hope that production may 
be, at least, absorbed in the near future. While prices 
are inclined to stiffen, they are comparatively very low, 
and makers complain that rates obtainable are altogether 
unremunerative. Merchants still hold a good deal of 
iron. They are under no restriction as to sale, and 
are accepting rather lower figures than are asked by 
producers. Ordinary qualities can be bought at 59s., 
which is only 6d. above the fixed figure for No. 3 Cleve- 
land, whereas the normal pre-war difference was in the 
neighbourhood or 8s. 

Foreign Ore.—Merchants realise that conditions do 
not admit of business of consequence in foreign ore, and 
consequently are not pressing sales. They are not 
prepared to enter into forward contracts at figures 
named, and consumers are not obliged to buy. Nominally 
market rates are based on 14s, 6d. c.i.f. Tees for rubio 
of 50 per cent. quality. 

Blast-Furnace Coke.—Local users of Durham blast- 
furnace coke are well placed as regards supplies, and are 
buying little. Good average qualities are put at 14s. 6d. 
delivered here. 

Manufactured Iron and Steel.—There is just a little 
more doing in one or two branches of semi-finished, 
and finished iron and steel, but further orders for nearly 
all descriptions of material are needed to enable manu- 
facturers to maintain plant in its present state of partial 
activity. Quotations keep steady. Common iron bars 
are 91. 158.; best bars, 107. 58.; double best bars, 
101. 15s. ; treble best bars, 111. 5¢. ; packing (parallel), 87. ; 
packing (tapered), 10/.; steel billets (soft), 52. 7s. 6d. ; 
steel billets (medium), 61. 12s. 6d.; steel billets (hard), 
7l. 28. 6d.; iron and steel rivets, 111. 58.; steel ship 
plates, 81. 158.; steel angles, 8/. 7s. 6d.; steel joists, 
81. 158.; heavy sections of steel rails, 87. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots ; fish plates, 
121. 108.; black sheets (No. 24 gauge), 81, 10s.; and 
galvanised corrugated sheets (No. 24 gauge), 101. 
Scrap.—In the scrap trade heavy metal and heavy 
steel are selling better, but all quotations keep on a low 
level. Borings are 22s. 6d.; turnings, 28s.; light cast- 
iron, 328. 6d.; heavy cast-iron, 35s.; machinery metal, 
36s.; and heavy steel, 32s. 6d. 








AMERICAN SLEEPERS FOR CHINESE Rariways.—The 
Chinese Ministry of Railways has placed a contract, with 
lumber dealers in the United States, for 110,000 sleepers 





for the Canton-Hankow Railway. 








NOTICES OF MEETINGS. 


Juntor InstiruTion oF EnoGrngeers.—To-night, 7.30 
p.m., 39, Victoria-street, 8.W.1. ‘“‘ Notes on Windmill 
Construction,” by Mr. R. Wailes. Friday, October 28, 
7.30 p.m., “ Electrical Engineering as applied to Theatres 
and Cinemas,” by Mr. R. G. Williams. 

INSTITUTE OF British FoUNDRYMEN.—Scottish Branch: 
Saturday, October 22, 4 p.m., Heriot-Watt College, 


Edinburgh. “The Manufacture of Cast-Iron in the 
Bracklesberg Furnace,” by Dr. P. M. Macnair. Hast 
Midlands Branch: Saturday, October 22, 6 p.m. 


Loughborough College, Loughborough. ‘‘ Some Factors 
influencing the Production of Sound Non-Ferrous 
Castings,” by Mr. F. W. Rowe. Newcastle-upon-Tyne 
and District Branch : Thursday, October 27, 7.30 p.m., 
Neville Hall, Newcastle-on-Tyne. ‘‘The Manufacture 
of the Mammoth Cunard Castings,” by Mr. F. Swift. 
Middlesbrough Branch: Friday, October 28, 7.45 p.m., 
Cleveland Scientific and Technical Institute Corporation 
Road, Middlesbrough. “Some Aspects of Jobbing 
Moulding with some Gating Suggestions,” by Mr. 58. 
Southcott. 


INSTITUTION OF MECHANICAL ENGINEERS.—Graduates’ 
Section, London: Monday, October 24, 6.45 p.m., 
Storey’s-gate, 8.W.1. “Experimental Work on a 
Marine Closed Feed System,” by Mr. B. W. Pendred. 
Yorkshire Branch : Wednesday, October 26, 7.30 p.m., 
The University, Sheffield. ‘‘ Causes of Brittle Fracture 
in Ductile Steels and Metals,” by Professor B. P. Haigh. 
Southern Branch: Thursday, October 27, 7.15 p.m.., 
Municipal College. ‘‘ Manufacture of Electric Cables,” 
by Mr. G. Martinez. London: Friday, October 28, 
6 p.m., Storey’s-gate, S.W.1. Presidential Address by 
Mr. W. Taylor. 

InstITUTION oF ELecrricat ENGINEERS.—Monday, 
October 24, 7 p.m., Victoria-embankment, W.C.2. 
Informal meeting. Discussion on ‘‘ The Future Prospect 
for Electrical Engineers."" Opened by the President. 
North-Eastern Centre: Monday, October 24, 7 p.m., 
Armstrong College, Newcastle-on-Tyne. Chairman's 
Address, by Mr. C. Turnbull. North Midland Centre : 
Monday, October 24, fe Hotel Metropole, Leeds. 
Chairman’s Address, by Mr. R. M. Longman. 

British ASSOCIATION OF REFRIGERATION.—Tuesday, 
October 25, 5.30 p.m., Institution of Mechanical En- 
gineers, Storey’s-gate, 8.W.1. Presidential Address, by 
Sir W. B. Hardy. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLAND.—Tuesday, October 25, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow. ‘“‘ A Note on the Develop- 
ment and Operating Results of Bauer-Wach Installa- 
tions,” by Mr. R. J. Butler. 


INSTITUTION oF CrviL EnGIneERS.—Manchester and 
District Association: Wednesday, October 26, 6.45 
p-m., Manchester Literary and Philosophical Society, 
36, George-street, Manchester. ‘‘ Shield Tunnelling,” by 
Mr. R. H. Falkiner. 

InsTITUTE OF TRANSPORT.—Scottish Section: Wed- 
nesday, October 26, 7 p.m., Ca’doro Restaurant, Union- 
Street, Glasgow. airman’s Address, by Mr. L. 
Mackinnon. 

INSTITUTION OF AUTOMOBILE ENGINEERS.— Manchester 
Centre : Wednesday, October 26, 8 p.m., Engineers’ Club, 
Albert-square, Manchester. Presidential Address. 
“Legislation and the Automobile Engineer,” Major 
C. G. Nevatt. 

InstTrITvTION OF Locomotive ENnorneers.—Thursday, 
October 27, 6 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, S.W.1. “Some Observations on the 
Practice of Providing Lead with the Piston of Slide 
Valves of Modern Locomotives,” by Mr. C. A. Cardew. 

INSTITUTION OF THE RUBBER INDUsTRY.—London and 
District Section: Thursday, October 27, 6.30 _p.m., 
Royal Society of Arts, John-street, Adelphi, W.C.2. 
Joint meeting with Royal Aeronautical Society. “ Aero- 
plane Covers and Wheels,” by Mr. F. Fellowes. 

InstrroTIon oF Srrvorurat Enorneers.—Thurs- 
day, October 27, 6.30 p.m., 10 Upper _Belgrave-street, 
8.W.1. Presidential Address, by Major E. C. P. Monson. 
“Dynamic Effects in Railway Bridges,” by Professor 
C. E. Inglis. 

InstrruTIon oF CHemican Enorneers.—Friday, 
October 28, 6.30 p.m., Institution of Civil Engineers. 
Great George-street, 8.W.1, Hinchley Memorial Lecture 
“Chemical Engineering and the Aircraft Industry,” 
by Mr. H. T. Tizard. 

Norrs-East Coast Instrrution or ENGINEERS AND 
SuresurtpEers.—Friday, October 28, 7 p.m., Litérary 
and Philosophical Society, Newcastle-on-Tyne. Andrew 
Laing Lecture. “The Work of Andrew Laing,”’ by 
Engineer-Vice-Admiral Sir R. Skelton. 

MANCHESTER AssoctaTION OF ENGINEERS.—Friday, 
October 28, 7.15 p.m., Engineers’ Club, Albert-square, 
Manchester. ‘Transport jin Modern Engineering 
Works,” by Mr. J. 8. Taylor. 








Lecrure on Extectric Arc Wetprmc.—A practical 
demonstration and lecture, illustrated with lantern 
slides, on ‘‘ Electric Arc Welding ” will be given by Mr. 
E. F. Newell, chief metallurgist of Messrs. Quasi-Are 
Company, Limited, London, in the Hall of the Technical 
College, Bradford, on Monday next, October 24 at 7.30 
p.m. The lecture will deal with welding from the scienti- 
fic aspect, describing the latest methods in use, the test- 
ing of welds, and a number of practical applications of 
special interest. Admission is free. 
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Tue Monsoon Louvre Although the louvre affords | standing edge admittedly arresting some of the water 
satisfactory ventilation, and can be employed effectively | blown up the plate, but not the spray form of the drip 
for this purpose where it is desirable at the saine time | from the front edge, which still accumulates at the lower 
to exclude sunlight, it is not in its common form equally | ranges. To overcome this a further improvement has 
effective in excluding rain. The usual louvre consists | been introduced by Messrs. Steel Ceilings, Limited, of 
of plain strips of metal or wood, spaced apart one above | Old Ford, London, E.3. This consists of finishing the 
the other. In @ rainstorm the drip accumulates towards | bottom edge of each louvre plate with a small square 
the bottom, and the wind often blows much of the run-off | sectional gutter, pressed in the sheet, in place of the 
into the interior. In order to improve matters, the louvre | common vertical facing edge. The water from each 
strips have been finished with vertical edges back and | louvre runs into its gutter and is carried to vertical 
front, but this is only partially effective, the back up- |! down gutters at the ends of the framing. This prevents 








AUXILIARIES IN Enaine-Hovse BasEMENT. 


any dripping run-off from being caught by the air passing 
to the interior, and obviates all risk of accumulated 
streams of water falling in front of the lower ranges. The 
cost is said to be little, if at all, greater than that of 
plain louvres, though the vertical end gutters must add 
something to this. Incidentally, it would appear that the 
gutter pressing would stiffen the louvre considerably, 
thus making longer spans of a somewhat lighter gauge 

ssible. Messrs. Alfred Ingram and Company, 17, 
Jictoria-street, Westminster, S.W., act as agents for 
Messrs. Steel Ceilings, for railway business. 
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35 and 36, Bedford Street, Strand, London, _ 
We desire to call the attention of our readers 
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TRANSPORT AND THE NATION. 


Smr Davip OwEN devoted the greater portion of 
the Presidential Address, which he delivered to the 
Institute of Transport on Monday, October 10, to 
the part which those connecting links between 
sea and land transport, that are known as ports, 
play in the conveyance of goods from one place to 
another. It is a subject, which has, perhaps, 
hardly received the attention its importance de- 
serves from the body over which he has been 
called to preside, though that importance can be 
hardly over-emphasised in a maritime country like 
our own. During 1931, in fact, some 339,021,611 
tons of goods entered and left our ports, and the 
question, therefore, arises whether this great volume 
of commodities is being dealt with at that low cost 
which is the hall-mark of efficiency. The statistics 
and information, which Sir David gave, leave no 
doubt as to his views on this subject, and he contro- 
verts with some success those who argue that our 
Continental rivals have much to teach us in this 
respect. 

As he pointed out, port authorities, such as those 
at London and Liverpool, have had to expend large 
sums in providing safe harbourage, owing to the 
tide conditions, while those at Hamburg and 
Rotterdam, for instance, have escaped scot free on 
this score. Moreover, the dues imposed at the 
different ports depend to an extent, which is 
frequently not appreciated, on the class of trade 
handled, with the result that those on the Continent, 

which deal with cargo in bulk, are much more 
favourably placed than those in this country, at 
which goods have to be handled piecemeal. Again, 

the former type of trade justifies the installation of 
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found, can best be dealt with by the ship’s own gear 
or by trucks, either power or even manually operated. 
This is not to be taken as inferring that our ports 
are always lacking in the most modern equipment, 
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and we wish that, considering its importance, 
he had devoted more time to developing a theme at 
which he did little more than glance. For, in a 


seseeseee 483 | sentence in which he remarked that if the Institute 


of Transport is to justify its comprehensive title, 


The British Industries Fair.... 486) i¢ must not remain satisfied with publishing papers 
47 | on technical points relating to one or another branch 


of its wide subject, but must grapple somehow 
with the realm of transport as a whole, he went to 
the root of the matter. And, in adding that the 
tendency of those working in all spheres of activity 
is to regard their functions as the end itself and 
not as a means to some other objective, he put his 
finger on a weakness which can also be found 


493 | Without much trouble in many other fields of 
- 494| human endeavour than that with which he was 


most immediately concerned. 

This is an age of specialisation, both in action and, 
what is more important, in thought. Everyone, 
almost without exception, is working in a field 
which, however useful, is narrowly confined. He is, 
therefore, prone, almost inevitably, to attempt to 
solve every problem, however wide, by processes 
of thought which can also be fitted into the same 
exiguous frame. In action this is in general no 
great disadvantage. The actions of most of us 
are limited in scope, and those which we are likely 
to be called upon to perform will, for the most part, 
fall within the boundaries of our normal activities. 
Our thoughts, on the other hand, are free, and 
however little we may desire it, tend to range over 
the entire world and out into, and even beyond, the 
infinite universe. Thus we form opinions on 
matters upon which we do not possess a great deal 
of directly-acquired knowledge, opinions also 
which tend to be coloured by the conditions in 
that small portion of the world in which we ourselves 
exist, or by what we are told by others. The forma- 
tion of opinions not only of our own, but for others, 
is, therefore, an important human activity. This 
being so, it is not surprising to find that there 
exist side-by-side to-day a vast number of associa- 
tions, societies, and cliques, all endeavouring to 
bring about some change in a more or less limited 
field, and as often as not, also working hard to 
prevent the individual from doing what, within 
the law, he is perfectly entitled to do. 

Any one who doubts this statement may be 
advised to glance at a directory. Therein he will 
almost certainly find a list of bodies which have 
been formed to propagate this, and others which 
have been founded to prevent that. All of them 
have a more or less imposing membership and a 
more or less impressive governing body and secre- 
tariat, and all of them actually, whatever their 
titles, are concerned with details rather than broad 
principles. Fortunately for the comfort of the 
citizen, and for the peace of mind of those who 
desire to perform their daily labour and to enjoy 
their weekly recreation in peace, the efforts of these 
misguided enthusiasts largely cancel out. The 
resultant is further neutralised by that disinclination 
to change which is the most god-like of the attributes 
of the human race. Nevertheless, in the end they 
waste a good deal of time, labour and money which 
might be more profitably employed, and their 





mechanical equipment on a large scale, and thus 





en 
Foreign Publishers Representatives, Inc., 67, West 44th-street. 





|makes for rapid handling, while the latter, it is 








activities are potentially evil in that they usually 











ENGINEERING. 


[OcT. 21, 1932. 








tend to set up a spirit of unrest and to give rise to 
the mistaken idea that human ills can be cured by 
a mixture of agitation and legislation. Further, 
they encourage the notion that changes that may be 
necessary can efficiently be carried out piecemeal. 
In other words, that it is always possible to alter 
one part of a delicate mechanism without disturbing 
the operation of the rest. This is seldom true in 
engineering, and never in politics. 

It is certainly not true in transport. To deal 
with this problem, the broadest possible view is 
necessary. Yet in Government circles and, as 
Sir David pointed out, among those concerned in 
the industry itself, it is not yet realised that to 
put one thing right may frequently mean to put 
two others wrong. The result is that the natural, 
if incorrect, desire of the railways to regain 
traffic they have lost, and the equally natural and 
equally incorrect desire of the road interests to 
hold what they have acquired, has been encouraged 
by the appointment of commissions and com- 
mittees to consider one facet of the problem only, 
while in the interval the rights of the public, and 
even of other forms of transport, have been neglected. 
For, vigorously as the railways and the owners of 
road vehicles war together, they both combine to 
stultify the activities of such forms of transport as 
coastwise shipping and canal haulage, not to speak 
of the ‘* Pybuses "’ to which Mr. A. P. Herbert has 
given his protection and a name. One reply to 
this charge is interesting. It is that coastwise 
shipping has been neglected because its well-being 
is not the concern of the Minister of Transport, a 
statement which emphasises our opinion that it is 
time this question was dealt with as a whole. 

if a Minister of Transport is necessary at all, 
and even this may be open to question, he should 
be made responsible for every activity coming 
under that head, including aeronautics. Having 
gained control, his next step should be to consider 
the problem as a whole. The numerous commis- 
sions, conferences and committees which have been 
appointed from time to time and have reported 
and gone their way, should have provided him 
with sufficient information to do this, and should 
enable him to determine, without delay, how the 
operation of every form of transport can best be 
co-ordinated, so that it plays its full part in serving 
the public in the most efficient way. The task is 
notaneasyone. To begin with, vested interests will 
have to be fought and sterilised, and the public will 
have to be convinced that what is being done is for 
their ultimate good. For, as Sir David said, 
speaking of the Institute of Transport, though the 
statement is equally true of transport as a whole : 
“Our future is inextricably bound up with the 
economic welfare of our country.’’ The trouble is, 
as he added, that it is not easy to see the end at 
which we shuuld aim, and that engenders a lack of 
confidence. But given the qualities of courage, 
energy, and above all, clear-sightedness, it should 
not be impossible to achieve a solution and to see 
the day dawn when the legitimate function of each 
of the various methods of transport will be defined 
clearly and regulated in the best interests of national 
needs. 

THE OTTAWA CONFERENCE 
AGREEMENTS. 

Bustvess men in Great Britain have been called 
upon to wait something like two months for the 
disclosure of details of the concessions made by 
Canada to the British delegation at the recent 
Ottawa Conference, in return for extended markets 
for Canadian products in the Mother Country and 
in the various British Colonies. The publication on 
Wednesday evening of last week, by H.M. Stationery 
Office, of the Summary of Proceedings and Copies 
of Trade Agreements (Cmd. 4174. Price 1s. 6d.), con- 
currently with the introduction of the necessary 
Tariff Resolutions in the Dominion Parliament, 
enables some idea to be formed regarding the benefits 


likely to accrue to British trade in Canada, although | 


much further study will be necessary before a clear 
conception of the effects of the Ottawa Conference 
can be gained. 

Revisions in the Canadian Tariff, set forth in 
Schedule “ E” and affecting imports into Canada 





Iron and Steel Schedule, including certain classes of 
machinery, as well as cutlery, wire products, &c. ; 
and in the Textile Schedule, together with numerous 
chemicals, flat glass, toilet accessories, earthenware 
and leather. Tariff changes of particular concern 
to manufacturers of machinery are not numerous, 
but it seems evident that the negotiations between 
the British and Canadian steelmakers prior to the 
Conference have been largely responsible for the 
concessions made by Canada, so far as the items 
in the Iron and Steel Schedule are concerned. Very 
few changes are made in the case of electrical goods, 
these affecting only electrical storage batteries of 
the larger sizes, certain electric switchgear, and 
steam turbo-electric generator sets of 700-h.p. and 
upwards, of a class or kind not made in Canada, with 
complete parts thereof, as well as electric telegraph 
and telephone apparatus and wireless apparatus. 
All of these are placed on the free list, when im- 
ported from Great Britain, rates up to 25 per cent. 
or 30 per cent. being imposed in respect of foreign 
competing lines. In the case of telegraph, telephone 
and radio apparatus, the total trade in 1929, the 
best year for study, was worth upwards of 3,000,000/., 
the United States being the principal supplier. 

Free entry into Canada is to be conceded in the 
cases of motor vehicles, including cycles and side- 
cars, with the exception, however, of motor "buses. 
Engines for motor "buses and motor trucks are, 
however, to be placed on the free list. The existing 
rates on United States and other foreign engines and 
automobiles are maintained, the trade, of course, 
being mainly in the hands of United States manu- 
facturers, or of manufacturers of similar cars in the 
Dominion. It will be interesting to see whether this 
remarkable challenge to the British motor industry 
to establish an energetic sales and assembly organisa- 
tion in Canada will be met during the next few years. 
Long distance salesmanship, of course, in this branch 
of business is quite hopeless, and there should be 
an opening for generous co-operation between the 
leading manufacturers in the Mother Country. 
Canada’s total automobile imports in 1929, not 
counting her large domestic output, amounted to 
no less than 16,000,000/. (at par), and if the United 
States can be taken as the criterion, the market in 
Canada, with one motor vehicle to every eight 
persons, has not yet reached the saturation point. 

Among the machinery items affected by the 
Agreement may be cited No. 410-/, covering ore 
crushers, rock crushers, stamp mills, grinding mills, 
rock drills, percussion coal cutters, coal augers, 
rotary coal drills, not otherwise provided for (i.e., 
apart from those electrically operated), and of a 
class not made in Canada, and complete parts, for 
use exclusively in mining, metallurgical or quarrying 
operations. Substantial preference to British 
machinery is conceded by reducing the preferential 
rate from 10 per cent. to 74 per cent., whilst raising 
the intermediate and general tariff rates from 15 per 
cent. and 20 per cent. respectively to 20 per cent. 
and 25 per cent. Mining development in Canada has 
since the war been conducted on an ever-expanding 
scale, and huge capital expenditures have been made 
in quite a short period. Though base-metal mining 
is largely held up by the price situation, prospecting 
for gold continues actively and new mines are con- 
stantly being opened up, whilst the deepening and 
extension of producing mines is energetically pur- 
sued. Northern Canada, furthermore, is a scene of 
great activity, particularly in the neighbourhood of 
Great Bear Lake, where valuable pitchblende and 
silver deposits are being opened up north of the 
Arctic Circle, machinery being taken in by aero- 
plane, river steamship and caterpillar tractor train. 
Another similar class of machinery placed on the free 
list, when British, is “‘ coal-cutting machines, not 
otherwise provided for.” The Agreement also pro- 
vides for the free entry of British-made printing and 


| lithographic presses, reduced rates being proposed 


| 
| 
| 
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for type and type metal. Typewriters and parts 
thereof are also placed on the free list, when imported 
from Great Britain, whilst trench and ditch excavat- 
ing machines of various types, power churns and 
other power dairy machinery is conceded free 
entry, high protection being maintained against 
imports from foreign countries. Reduced prefer- 
ential rates, coupled with increased foreign rates, 


from Great Britain, concern principally items in the | offer an extended market to carpenters’ tools of 





British manufacture, whilst most descriptions of 
cutlery with the exception of table knives and spoons 
are placed on the free list, protection being retained 
against foreign imports. Preferential rates on these 
knives and spoons are reduced from 18 per cent. net 
to 15 per cent. A new item covers ball and roller 
bearings, the preferential rate dropping from 15 per 
cent. to 5 per eent., foreign rates being maintained. 

Particular attention will be directed to the conces- 
sions affecting primary iron and steel products, 
as it is in this sphere that British and Canadian 
industrialists seem to have made a promising 
beginning in the sphere of Empire rationalisation. 
Many people studying the agreements as they are 
presented to the public will be less enthusiastic 
in regard to the actual concessions printed in the 
Schedule than over the new policy of “‘ competitive 
protection ”’ accepted by the Canadian Government, 
associated with which is the right of appeal to a 
non-partisan Tariff Board. Preferential rates on 
British goods are likely to be constantly under 
examination with the object of expanding the 
possible markets for manufactures from the Mother 
Country which cannot be economically produced 
in a country with a comparatively limited market. 
There should, therefore, be numerous opportunities 
for mutual discussion and eventual co-operation 
between British and Canadian manufacturing 
interests themselves, to which the Government 
and Parliament will be a party merely by way of 
ratifying decisions freely arrived at by those 
primarily concerned. 

First of all, it may be noted that free entry is to 
be conceded in the case of iron and steel ingots, 
blooms, slabs, billets, of a class not made in Canada 
for use by manufacturers of forgings, the rates on 
competiting United States steel being raised from 
2-50 dols. to 3 dols. per ton. Hot-rolled bars, 
rods and billets, valued at upwards of 4 cents per 
lb., are also placed on the free list, rates on foreign 
bars being maintained at 124 per cent. and 15 per 
cent. Bars for use in making polished shafting 
are made duty free from Great Britain, the rate 
on foreign bars being 7 dols. per ton. Free entry 
is also conceded for sash or casement sections 
imported by makers of metal window frames, the 
General Tariff rate being 7 dols. per ton. Further 
encouragement to British makers of iron or steel 
plates, hot or cold rolled, is provided by the increase 
in the General Tariff rate from 7 dols. to 8 dols. per 
ton in the case of those under 66 in. in width, the 
preferential rate remaining at 4-25 dols. Plates 
more than 66 in. in width are free from Great 
Britain, the General Tariff rate being 6 dols. per ton. 
The dividing line in this item was formerly placed 
at 60 in., but recently plates of larger size have 
been turned out at Hamilton, Ontario. Hot or 
cold rolled sheets, 0-080 in. or less in thickness, 
receive further preference by the raising of the 
rates on foreign sheets from 124 per cent. to 20 per 
cent., the preferential rate remaining at 7} per 
cent. Free entry, however, is conceded for British 
made sheets of a type used by manufacturers of 
electrical apparatus, foreign rates remaining at 
124 per cent. In the case of hoop steel, hot or cold 
rolled, 0-064 in. or less in thickness, imported by 
makers of barrels or kegs, free entry is conceded 
under the British Preferential tariff, the intermediate 
and general tariff rates remaining at 12} per cent. 
Reduced rates are also provided in respect of certain 
descriptions of band and strip steel; in other 
cases, the margin of preference is raised by an 
increase in the intermediate and general tariff rates. 

Tinplates of British manufacture become once 
again free of duty, as against 7} per cent., which 
rate, however, continues to apply to sheets coated 
with zinc. Intermediate and general tariff rates 
are raised to 15 per cent. or 20 per cent., the first 
covering tinplates of a class or kind not made in 
Canada. The tinplate market in 1929 was valued 
in all at about 2,000,000/., two-thirds of which is 
attributed to the United States. Free entry is 
conceded in respect of sheets, plates, &c., of rust- 
or heat-resisting steels, hot rolled, valued at not 
less than 5 cents per lb., foreign rates being both 
20 per cent. The previous rate was 5 per cent. 
with 12} per cent. intermediate and 15 per cent. 
general tariff rate. Entry duty free is also pro- 
vided for in the case of steel plates, sheets, Xc., 
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for the manufacture or repair of the pressure parts 
of boilers, pulp digesters, &c., foreign rates being 
both 5 dols. per ton, the latter being enacted to 
divert business to British manufacturers. Pre- 
viously, all such sheets, &c., were entitled to free 
entry. Cold rolled sheets imported for use in the 
manufacture of tinplates are reduced from 5 per 
cent. to duty free, if of British manufacture, whilst 
the intermediate and general tariff rates rise from 
74 per cent. and 10 per cent., respectively, both 
to 15 per cent. Hot-rolled sheets for the manu- 
facture of sheets coated with zinc or other metals, 
exclusive of tin, are dutiable, if British, at 5 per cent., 
as previously, but the intermediate and general 
tariff rates are now both 20 per cent., as against 
74 per cent. and 10 per cent. before the agreement. 

Provision is made for the free entry of British- 
made tramway rails, weighing not less than 75 Ib. 
per lineal yard, of shapes and lengths not made in 
Canada, foreign rates being both 7 dols. per ton. 
Previously these were dutiable at 4-50 dols. per 
ton preferential, 6 dols. intermediate, and 7 dols. 
general. According to statements in the Canadian 
Press, Messrs. Dorman, Long and Company, 
Limited, have recently secured some useful orders 
for rails to be laid in the streets of Montreal and 
Toronto, the latter city having already in use 
rails of British manufacture imported 30 years 
ago and still in good condition. British structural 
steel imports are now on the free list in the case of 
shapes weighing not less than 35 lb. per lineal yard, 
the foreign rates being 3 dols. per ton. Previously, 
the preferential rate was 1 dol. per ton, intermediate 
2-75 dols., and general 3 dols. This particular 
item covers articles not punched, drilled or further 
manufactured than hot rolled. Similar shapes, 
not otherwise provided for, are dutiable at 4 dols. 
per ton preferential, foreign lines paying 7 dols. 
per ton, as before, representing a drop of 25 cents 
per ton only in the preferential rate. Free entry 
is conceded in the case of side or centre sill sections, 
of sizes not manufactured in Canada, weighing 
not less than 35 Ib. per lineal yard, not punched, 
drilled or further manufactured, for use in the 
manufacture of railway cars. The intermediate and 
general tariff rates are both 3 dols. per ton. 
Previously, the three comparable rates were | dol., 
2-75 dols., and 3 dols. per ton. 

Forgings, hollow, in any degree of manufacture, 
not less than 12 in. in internal diameter, are con- 
ceded free entry from Great Britain, the previous 
rate being 18 per cent. net. Intermediate and 
general tariff rates are both 30 per cent., as against 
274 per cent. and 30 per cent., respectively before 
the Agreement. Free entry is conceded to steel 
tyres in the rough for railway locomotives, tenders, 
and other vehicles, whilst the intermediate and 
general tariff rates are both 10 percent. Previously 
they were, respectively, free from Great Britain, 
5 per cent. intermediate, and 7} per cent. general. 
A reduction in the preferential rate from 18 per cent. 
net to 10 per cent. is conceded in the case of railway 
locomotive, tender, and car axles, and axle bar, and 
parts, the intermediate and general tariff rates being 
274 per cent. and 30 per cent. as before. 

In the case of iron or steel wire, the margin of 
preference is widened, by providing intermediate 
and general tariff rates of 10 per cent. in the case 
of barbed fencing wire, whether coated or not, 
previously free under all tariffs. Wire rope or cable 
is now 15 per cent. preferential as before, but the 
intermediate and general tariff rates are both 
25 per cent., thus wiping out the former 22} per 
cent. intermediate tariff rate. Flat wire, coated or 
not, not more than 0-25-inch in width and less 
than 0-1875-in. in thickness, pays 7} per cent. 
preferential, against 20 per cent. for foreign, the 
previous rates being 7} per cent., 15 per cent., and 
20 per cent., respectively. Wire, coated with 
zinc or spelter, in coils, 0-144-in., 0-104-in., or 
0-092-in. in diameter with tolerance not to exceed 
0-004-in., and not for use in telegraph or telephone 
lines, is free from Great Britain, as before, but free 
entry is withdrawn from foreign makes now dutiable 
at 10 per cent. Other wire, coated with zinc or 
spelter, pays 10 per cent. preferential, and all foreign 
20 per cent., the previous rates being 10 per cent., 
17} per cent., and 20 per cent. Single or several 


pays 15 per cent. preferential, and foreign 30 per 
cent., as against 15 per cent., 25 per cent., and 
30 per cent., respectively, whilst wire, not otherwise 
provided for, is dutiable at 15 per cent. preferential, 
and 20 per cent. foreign, the intermediate tariff 
rate being raised to 20 per cent. from 17} per cent. 

In the chain class, free entry is conceded to 
British-made malleable sprocket chain for use in 
manufacturing agricultural implements, the foreign 
rates being 10 per cent. This class of chain was 
previously free from all countries. Coil chain, 
links, &c., less than 14 in. in diameter now pay 
15 per cent. preferential, and foreign 25 per cent., 
the previous position being free, preferential, and 
foreign 5 per cent. Other iron or steel chains are 
now dutiable at 18 per cent. net preferential as 
before, whilst the intermediate rate is raised from 
27} per cent. to 30 per cent. and the general tariff 
rate from 30 per cent. to 35 per cent. Cream 
separators, formerly free from anywhere, remain 
free if British but dutiable at 25 per cent. if foreign. 

At first glance, the revision of the Iron and Steel 
and the Chemical Schedules would appear to be the 
best items in the concessions won by the British 
delegates, but experience during the next few years 
will be necessary to confirm this impression, always 
bearing in mind that a current has been set in 
motion (with the establishment of a Tariff Board 
endowed with the powers contemplated) which may 
lead to many favourable developments hardly 
foreseen at the present time. There seems little 
likelihood that the concessions now agreed to would 
be upset by any political event which can be foreseen 
at the moment, and perhaps the feature calling for 
such criticism as is appropriate is the proportion of 
cases in which increased preference is conceded by 
raising intermediate tariff rates, the benefit of 
which accrues to countries entitled to most favoured 
nation treatment by Canada in tariff matters. 
The general tariff rates are paid for the most part 
by countries like Germany and the United States, 
which, up to the moment, have shown little desire 
to enter into treaty relations with the Dominion. 








NOTES. 
INDUSTRIAL PROSPECTS. 


In his presidential address, delivered on the 
11th inst. to the Institution of Engineers and Ship- 
builders in Scotland, Mr. Archibald Gilchrist, O.B.E., 
reviewed the conditions now ruling in this country, 
pointing out that they are almost identical with 
those of 1830 as then described by Macaulay. He 
wrote: “The present moment is one of great 
distress, but how small will that distress appear 
when we think over the history of the past forty 
years: a war compared with which all other wars 
sunk into insignificance ; taxation such as the most 
heavily taxed people of former times cannot have 
conceived ; a debt larger than all the public debts 
that ever existed in the world added together ; the 
food of the people studiously rendered dear; the 
currency imprudently debased and’ imprudently 
restored.” Macaulay, in spite of this dismal 
picture, was, nevertheless, confident that though 
“a single breaker may recede, but the tide is 
evidently coming in.” Mr. Gilchrist, similarly, 
expressed the view that matters are about to mend, 
and in support of this employed a number of instruc- 
tive diagrams illustrative of economic history. One 
of these diagrams showed the price of wheat in 
France from the year 1250 up to date. Taking 
10-year averages, Mr. Gilchrist explained that these 
fitted well with a smooth periodic curve. A corre- 
sponding peculiarity was shown in pre-war times 
by Sauerbeck’s index price, and there has been, 
Mr. Gilchrist pointed out, a somewhat close correla- 
tion between unemployment and the ripples or 
variations in the average price curve. In another 
series of curves Mr. Gilchrist plotted monthly 
variations in wholesale prices for the past three and 
a half years. The fall since 1929 is very marked, 
but in the case of the United Kingdom the lowest 
level was reached about August 1931, and there 
has since been some recovery, partly offset by a 
relapse last winter. By another series of curves 
Mr. Gilchrist showed that there was a somewhat 
close correlation between the Bank of England 
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maintained, the absence of demand which is mainly 
responsible for unemployment, but his curves give 
support to the hope that an improvement is now 
due. 


STANDARD FREQUENCY TRANSMISSIONS FROM THE 
NATIONAL PuysicaL LABORATORY. 


As many of our readers are doubtless aware, 
waves of accurately-known frequency have been 
transmitted for some years past from the wireless 
station at the National Physical Laboratory, to 
enable wavemeters and other apparatus to be 
calibrated, the transmissions having been made in 
connection with the work of the Radio Research 
Board of the Department of Scientific and Industrial 
Research. Hitherto, some fifteen different radio 
frequencies have been employed, but it is now 
proposed to replace these by the transmission of a 
single audio frequency of 1,000 cycles per second 
imposed on a radio-frequency carrier wave, having 
a wave-length of 830 m. The transmission will be 
made on the second Tuesday of each month, from 
10.40 to 12.00 G.M.T., and the carrier-wave will 
be modulated from a continuously-running frequency 
standard maintained at the Laboratory. The 
accuracy of the standard is within about 2 parts in 
10,000,000, but during each transmission, the 
frequency will be measured and a correction made 
at the end of the programme. After a preliminary 
announcement in the Morse code, the standard 
modulation frequency will be transmitted con- 
tinuously for one hour, after which it will be 
changed by — 2-5 parts in 1,000,000 and continued 
at this frequency for a further 10 minutes. The 
object of this change it should be explained, is to 
enable those receiving the transmission to determine 
whether their own nominal frequency of 1,000 cycles 
is above or below that of the National Physical 
Laboratory standard. After this, an announcement 
will be made in Morse giving any correction. 
Another standard frequency transmission, intended 
largely for the benefit of amateur experimenters, 
will take the form of a continuous wave with a 
frequency of 1,785 kilocycles per second, corres- 
ponding approximately to a wave-length of 168 m. 
This will be transmitted quarterly on the first Tues- 
day in March, June, September, and December, 
commencing at 21.00 G.M.T., and will consist of 
an announcement in Morse, followed by a con. 
tinuous dash. The announcement and the dash, 
which together will occupy 10 minutes, will be given 
six times in all, so that the complete programme 
will occupy one hour. In this case no correction to 
the frequency will be announced, but it will be 
accurate to at least 5 parts in 1,000,000. Copies 
of the programmes of transmissions outlined above 
can be obtained on application to the Secretary, 
Department of Scientific and Industrial Research, 
16, Old Queen-street, Westminster, London, 8.W.1. 


THe TrRonNBRIDGE GENERATING STATION. 
The formal opening of the Ironbridge station of 


the West Midlands Joint Electricity Authority, 
which was performed by the Minister of Transport, 
Mr. P. J. Pybus, on Thursday, October 13, was 
unusual in that the celebratory luncheon took place 
in the turbine room basement, and that it was not 
until the meal had been consumed, and the speeches 
delivered, that the plant was started up. Another 
novelty, which might be more widely adopted, was 
that the respondent to the first toast was given 
the duty of proposing the second, and so on. 
submitting the toast of “‘ The Electricity Industry,” 
Mr. P. J. Pybus said it was estimated that the new 
station would produce electricity at 0-25d. per 
kilowatt-hour, a measure of efficiency which would 
bear comparison with similar plant in any other 
part of the world. In any event, the establishment 
of the station was worthy of notice, since its owners 
were electrical undertakings who had come together 
with the object of achieving an economy, which 
would have been quite unattainable with small 
units. This was true co-operation. 
industry would be the first to admit that its present 


In 


The electrical 


omparative prosperity was due to good fortune. 
t was bound, therefore, not to be content with its 


position, but to make special efforts to see that all 
its consumers, especially those utilising power, 








wire, covered with any material, including cable, 
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Duncan, who replied, and proposed the toast of 
“The West Midlands Joint Authority,” said that 
the Central Electricity Board was within a measur- 
able distance of completing the construction of the 
national transmission system, and was now pre- 
paring plans for its operation. The very existence 
of the Authority showed that the principles under- 
lying the 1926 Act were sound, in that this measure 
did for the country what the Authority had done 
for itself in 1925. The chairman, Alderman John 
Bell, in reply, described the constitution of the 
Authority, and said that in essence it was a mutual 
effort between the electricity undertakings in the 
district, whereby they pooled their generating 
resources under a rationalised control and bought 
their supplies on a common multi-part tariff, which 
was designed so that each constituent obtained its 
share of the benefits of joint working. The result 
had been a marked reduction both in costs and 
average prices. This co-operation also extended 
to distribution. The cost of the station, when 
completed, would only be about 14/. per kilowatt, 
and its design and construction were a monument 
to the skill of Mr. Hetherington and those associated 
with him. He also proposed the toast of “ The 
Guests,” to which Mr. Alexander Ramsay, M.P., 
chairman of the Engineering and Allied Employers’ 
Federation, in reply, said that, in spite of the glut 
of money for investment, thousands of our country- 
men were living in hardship. He had nothing to 
say against the economy which the Chancellor of 
the Exchequer had been proclaiming as the solvent 
for our national ills. But unless it was accom- 
panied by a strong, progressive, constructive indus- 
trial effort, it was merely a continuation of that 
disastrous policy of deflation, which had brought 
the world to its knees. 


Tue ImpRovEMENT oF Street Licutina. 


Nearly 200 years ago a London magistrate, one 
Henry Fielding, wrote Tom Jones, and thus, accord- 
ing to Gibbon, made it certain that his name would 
continue to be remembered when that of the mighty 
and collateral house of Hapsburg had faded into 
obscurity. Otherwise he might have gone down to 
posterity as the inventor of public street lighting, 
since it was he who insisted that householders should 
place lamps outside their dwellings, and thus assist 
the Bow-street runners to counteract the depreda- 
tions of foot-pads. The fact that so famous an 
author had so practical a turn of mind has an 
interest other than the historical and the psycho- 
logical. For by connecting persons and property 
in the way he did, Fielding laid down a policy with 
regard to this public service which has been con- 
sciously or unconsciously followed down to the 
most modern times. The result of lighting streets 
to prevent crime has, in fact, been that little attempt 
has been made to provide such a standard of illumi- 
nation as would enable all classes of traffic to move 
about with the same freedom as in daylight, and 
has imposed on vehicles, and sometimes even on 
foot passengers, the necessity of carrying lights of 
sufficient intensity to permit them to proceed with 
safety. That this is so, as was pointed out by 
Lieut..Commander Haydn T. Harrison in the 
presidential address which he delivered to the 
Illuminating Engineering Society on Tuesday, 
October 11, is proved by the statement that since 
1745, when Matherot de Prugney and Bourgeois 
de Chateaublane developed street lanterns embody- 
ing oil lamps and polished metal reflectors which gave 
a light so intense that a person could be recognised 
30 paces away, the standard of illumination in a 
large proportion of our streets and the technical 
methods employed to secure it have not progressed 
at all. In fact, the only important advance in 
street lighting has, again until recently, been in the 
nature of light sources, and not in their application. 
The reasons for this are two. One we have already 
mentioned, while the other is that, perhaps rightly 
and perhaps wrongly, it was felt that to pay out 
good money on providing anything more than a 
glimmer was bad finance. The successive replace- 
ment of luminous-flame burners by upright mantles, 
inverted mantles and high-pressure gas, and of 
Jablochkov candles, arc lamps and vacuum lamps 
by gas-filled units, together with the possibility that 
the latter will also disappear in favour of arc dis- 


charge through inert gases contained in glass 
envelopes, has, however, meant such a cheapening 
of the light sources that the cost of the energy is 
often less than the maintenance and capital costs, 
and there is now no reason why a bountiful supply 
of luminous energy should not be provided whenever 
artificial lighting is required. The complicated 
problems of how best to provide illumination on 
the scale which is implied in the preceding statement 
is, as Commander Harrison rightly pointed out, 
primarily the concern of the illuminating engineer, 
and he is tackling it with vigour. But the public 
must learn to help themselves, and by allowing 
existing buildings to be used as fixtures for the 
lighting units must facilitate that increase in the 
number of points which provides the best and most 
economical illumination without the introduction 
of unnecessary obstacles. 


EcoNOMY AND ENTERPRISE. 


The Rt. Hon. the Earl of Elgin, in proposing the 
toast of the evening at the James Watt dinner of 
the Institution of Engineers and Shipbuilders in 
Scotland, on Friday last, had to speak to the subject 
of Engineering and the Empire. It was stated, 
said Lord Elgin, that ours was an Empire on which 
the sun never set—the same might well be said 
of engineering. The initial letter of the two words 
called to mind two other words both prominent in 
our minds to-day, namely, economy and enterprise. 
Enterprise was the keynote of engineering. The 
Suez Canal had altered the whole outlook of the 
world. He thought the opening up of the St. Law- 
rence Waterway, adding as it would some 5,000 
miles of coast line to the United States and Canada, 
was bound to have far-reaching effects. Although 
much tonnage was laid up at present, he believed 
that the Empire would still remain dependent upon 
a great and efficient mercantile marine, possibly 
somewhat changed from what we had known. It 
might be that the future would not see so much 


attention paid to the working of the round trip | 


as to prompt delivery by means of faster ships. 
The exhibition at Copenhagen, from which he had 
just returned, was an example of successful enter- 
prise. Agriculture was an important industry 
awaiting development by engineering enterprise, 
and in that connection he was glad to see that a 
Doctor of Science, Major Walter Elliot, had been 
made Minister of Agriculture. Major Elliot, in 
responding to the toast, said that 90 per cent. of 
the Government’s attention at the present time was 
probably occupied with economy, but for all that, 
enterprise was no less imperative. It was necessary 
for both the Government and business men to 
examine more searchingly than ever the circum- 
stances of industry. It was a good sign that, in 
spite of all the post-war catastrophes which it had 
faced, the engineering industry still kept heart. 
The Scott Centenary had just been celebrated, and 
it was an interesting fact that at the end of Sir 
Walter Scott’s life the state of industry had seemed 
more gloomy than ever before, while there were 
added troubles from internal dissensions due to the 
enfranchisement of the masses. Of any such 
divisions we were, fortunately, free. In an indus- 
trial community the ups and downs came and went 
more quickly than in an agricultural civilisation. 
We were now entering upon a new phase through the 
Ottawaagreements. This experiment might succeed 
or it might not. One thing, however, was certain, 
and that was that to-day it was not a choice 
between Ottawa and the revival of our Nineteenth- 
Century trade, but between Ottawa and nothing, 
for the reason that other nations had excluded our 
trade. It should now be our main object to extend 
those areas in which our trade might flourish. 
Mr. R. H. Green, president of the Shipbuilding 
Employers’ Federation, who also replied to this 
toast, said he was sufficient of an optimist to believe 
that, owing to the watchfulness of the Government, 
we were now somewhat on the up grade. Both in 
technique and in enterprise British engineers would 
be found in the front rank, he thought, when trade 
once more began to flow. Commander Craven 


proposed the toast of the Chairman, Mr. A. Gilchrist, 
O.B.E., and the latter, in acknowledgment, said 
that he hoped that men now out of employment 





would keep themselves abreast of developments 


so as to be ready for work when it came to them. 
He fancied that even now there was at last a glimmer 


of light. 


THE INTERNATIONAL UNION OF 
POWER PRODUCERS AND DIS- 
TRIBUTORS. 


In our issue of July 1 we gave a general account 
of the two international electrical congresses which 
| were held in Paris in the course of that month, and 
|in our issues of July 15 and July 22, dealt with 
|selected parts of the proceedings of the Interna- 

tional Congress of Electricity. The second congress 
—that of the International Union of Power Pro- 
|ducers and Distributors—although dealing with 
| much matter of an administrative and legal nature, 
}covered also a considerable amount of technical 
| material, and we give below some account of the 


. ; : 
| more interesting sections. 











Hypro-Evectric STaTION PLANT. 


In the section concerned with the amortisation and 
| upkeep of hydro-electric power station plant and 
| works, a number of papers were presented dealing 
| with the wear of turbine blades and guide vanes, 
jand the freeing of mountain waters from sand and 
|gravel. In a paper by Mr. W. Rickenbach, which 
| was based on information obtained from a number 
| of Swiss, French and Spanish hydro-electric piants, 
|it was stated that the wear on turbine wheels 
| depended largely on the amount of sand in the 

water when operating with high pressures, and on 
the effect of cavitation resulting from too much 
| vacuum due to the draught arrangements for the 
|tail-water. In some cases, owing to sand, the 
turbine wheels had had to be replaced at the end 
|of 5or6 years. Where the water had had adequate 
opportunities for settlement, when, for instance, it 
came from the end of a lake, wheels might be 
practically intact after 25 years. Welding had 
been used successfully to reface the worn parts of 
wheels. In a paper by the Midi Railway Company 
| covering the same subject, it was stated that, with 
water containing sulphur, some of their works, con- 
structed with ordinary cement, had been destroyed, 
necessitating reconstruction with “‘ ciment fondu.” 

| Ina paper by Messrs. Dutoit and Monnier giving 
|a résumé of the state of affairs regarding the wear 
jand tear on water turbines, it was pointed out 
that this was a matter of the greatest importance 
|for European makers of plant where overseas 
operation was concerned, owing to time required 
for delivery of new parts, which might render any 
damage to plant a serious matter. Francis and 
| Pelton turbines, supplied with water from moun- 
'tain areas, were nearly always subject to wear, 
| owing to the erosive action of sand and gravel at 
|high speed. In Switzerland, in summer, the 
alluvium brought down averaged 3 c.c. per litre 
to 4 c.c. per litre, but after rains might reach 
20 c.c. A flow of 5 cub. m. per second with 4 c.c. 
per litre meant 1,728 cub. m. in 24 hours, this being 
equivalent to the contents of 259 ten-ton wagons. 
This showed the large amount of material which 
might pass over turbine blades in a day. 

To minimise wear from this cause, sand separation 
arrangements were required. In Switzerland, de- 
sanding arrangements on the Biichi or Dufour 
systems were usually adopted. They consisted of 
enlargements of the entrance canal or tunnel to 
lower the water speed and give the sand time to be 
deposited, the dimensions depending on the water 
flow and the content and nature of the matter in 
suspension. The discharge of detritus was inter- 
mittent with the Biichi system, and continuous with 
that of Dufour. At Cardarno, in Northern Italy, 
a de-sanding apparatus was installed to deal with 
90 cub. m. of water per second, which supplied 
turbines of 270,000 h.p. The water, after passing a 
sluice, travelled through screens which steadied the 
stream and then into a deep chamber with a V-shaped 
bottom. The sand tended to settle, and was guided 
towards a sand ejector by a series of fixed guide 
blades. In this case, the sand evacuated had about 
20 per cent. of the volume of the water and about 
99 per cent. of the grains were under half a milli- 
metre in diameter. The use of de-sanding apparatus 
generally reduced turbine blade wear to about a fifth 
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of that otherwise found. With low-head turbines 
the wear was usually not so serious, but it might 
be by no means negligible. De-sanding equipment 
could be arranged in the entrance to the turbine 
chamber itself. 

Turbines of the propeller type, which had of 
necessity small clearances of some 3 mm. to 5 mm., 
were sometimes subject to wear through small pieces 
of wood becoming jammed between the upper edge 
of the blades and the casing, resulting not merely in 
material wear but also, owing to the squeezing 
action, to a braking action on the turbine itself. 
To get rid of this trouble, Mr. Schutz, chief engineer 
of the Wynau station, had developed an arrangement 
consisting of a series of slots which, under the action 
of the wheel, tended to cut up the particles of wood 
and free them. Any corrosion of turbine parts 
due to the chemical action of the water passing 
was materially increased by cavitation; even in 
Pelton wheel buckets, calcium sulphate was a 
common impurity known to do much damage. A 
polished Pelton bucket of good quality had been 
very badly damaged within 9 months, but the use of 
chromium steel for buckets had improved matters. 

Cavitation, which might affect turbines, pumps 
and propellers, gave rise to vibrations in turbines 
and a noise like the passing of ballast through the 
wheel. Tests had shown that cavitation might 
result in a material drop in efficiency. Recent 
experience confirmed the views expressed by Dr. 
Silberrad in 1908, that the damage was of a mechani- 
cal nature and that oxygen played only a secondary 
part. The formation of bubbles was due to the 
formation of water vapour, in other words, boiling, 
which, in a closed vessel might occur at 30 deg. C. 
(86 deg. F.) at 0-43 atmosphere and at 10 deg. C. 
(50 deg. F.) at 0-12 atmosphere. With high- 
head Francis turbines and low-head Kaplan turbines 
there was usually a sufficient vacuum to induce 
cavitation at the entrance of the suction tube. 
The authors’ explanation of the phenomena of 
cavitation was in line with that put forward by 
Sir Charles Parsons. The bubbles filled with water 
vapour, formed where there was a vacuum, suddenly 
collapsed where pressure was met with farther on, 
the water rushing at a high velocity towards the 
centre of the bubble so that localised pressures might 
rise to hundreds, if not thousands, of atmospheres, 
giving a series of heavy shocks to the surface of the 
metal at a very high frequency. The metal was 
thus reduced to a sponge-like structure. To combat 
the theory that the action was of a chemical nature, 
it could be pointed out that glass under the same 
conditions gave in time indications of the same 
nature. To prevent cavitation, great care should 
be taken to design the blades to minimise turbu- 
lence of the water stream. The alteration of the 
curvature of a wheel, in 1918, which had been worn 
through in a year, had resulted in the wheel con- 
tinuing in service ever since. Welding could not be 
used for repairs in the case of cast iron. 


Steam Power STATION OPERATION. 


The second section of the conference dealt mainly 
with the operation and maintenance of steam power 
stations. The chief operating engineer of the St. 
Denis power station, Paris, in a short practical paper, 
pointed out the difficulty there usually was in 
removing the incrustation found on the tubes 
of boilers, superheaters and economisers. Cleaning 
by means of brushes and scrapers was troublesome 
and costly, and many of the tubes were not accessible 
by such means. For a number of years, the Société 
d’Electricité de Paris, which supplied much of the 
current for traction purposes in the city, had used, 
with every success, a system of sand blasting 
operated by a jet of compressed air. The surfaces 
were well cleaned and the work was carried out 
very much more rapidly and cheaply than otherwise, 
and increased the efficiency of the heating surfaces. 

The apparatus was portable and was carried on a 
wheeled trolley. It consisted of a vertical cylin- 
drical sand reservoir, of 44 gallons capacity, fitted 
with an air-tight cover. The bottom was conical, 
with an adjustable sand valve, and an equilibrium 
pipe connecting the mixing box with the top of the 
reservoir. The sand fell into the jet of compressed 
air supplied through a flexible hose. An armoured 
rubber delivery pipe, 30 mm. (about 1} in.) in 


diameter, could be used up to a length of 10 m. 
The air was supplied under a pressure of 50 Ib. 
to 80 Ib. per square inch, and the delivery pipe 
terminated in a metal jet with an orifice of 
about 4 in. diameter. Careful drying of the sand 
was necessary. River sand was used; crushed 
clinker had been tried but proved to be too abrasive. 
The jet, after the trial of many metals, was now 
made of ordinary mild steel, 8 mm. in diameter 
internally and 13 mm. externally. It was made up 
in 12 cm. lengths, which could be quickly replaced. 
The jet piece had to be renewed every two hours 
owing to the abrasive action of the sand. 

The jet was placed about 10 in. from the part to 
be cleaned. A shorter distance resulted in abrasion 
of the metal. The jets were made of various 
lengths to suit operative requirements. All the 
evaporating apparatus was regularly cleaned by 
this means, including the steel economiser tubes, 
40 mm. to 49 mm. diameter, and the parts of the 
air heaters. Experience over ten years showed 
that appreciable damage to the metal cleaned was 
not to be feared. 

The automatic regulation of the draught in the 
combustion chamber of a modern boiler was the 
subject matter of a paper by Monsieur Nerriére, of 
the Dieppe station of the Lebon group of power 
stations. Automatic pressure regulation, he pointed 
out, must be of great precision to obtain the 
best combustion conditions, close regulation of the 
incoming air being also necessary. He described an 
arrangement consisting of a metal bell placed in 
communication with the combustion chamber, 
hung on a pivoted beam and balanced by a 
counterweight. Every movement of the bell in 
either direction caused a contact to be made or 
broken which, by means of relays, started or stopped 
a motor geared to a winch which operated the 
main damper. The apparatus served to keep the 
pressure constant to within a fraction of a milli- 
metre. The size of the bell jar enabled a variation 
of a tenth of a millimetre in the air pressure to 
exert a force up or down of 2 grammes. The 
dampers on the suction side were regulated by means 
of a hydraulic servo-motor. For automatically 
recording the pressure, a balanced bell and pivoted 
beam was used which actuated a drum recording 
gear. A pressure variation of 1mm. of water 
registered 9 mm. on the record. The apparatus 
was being adopted for a number of the other power 
stations of the Lebon Company. 


PowER ACCUMULATION. 


We may finally refer to two papers on power 
accumulation, one by Monsieur Léon Gaillard, on 
the hot water and steam storage systems, and the 
other by Monsieur Henri Baretta, on pumped water 
storage. Remarkable results were at one time 
claimed for steam storage systems in respect of 
increased efficiency and lowered costs. Where the 
daily load curve was of the normal type, the advan- 
tages obtainable were of the order of 3 per cent. 
At the power station at Bona, in Algeria, which 
mainly supplied power to a long line, steam 
accumulation had given excellent results in smooth- 
ing down the boiler load curve. 

Pump accumulation required a favourable site 
for a high-level reservoir at some point conveniently 
close to a generating or consuming centre. The 
systems could be used not merely for smoothing out 
daily peaks, but also in connection with seasonal 
storage. With combined steam and hydro-electric 
generation it might enable the whole of the hydro- 
electric plant capacity to be utilised when water was 
available. The combination was most effective 
where low-head generation was concerned, as then 
the provision of a material amount of direct reservoir 
storage was usually either impracticable owing to 
the configuration of valleys, or extremely costly. 
The improved flexibility of boiler and turbine plant 
of recent years had certainly materially reduced the 
economic value of steam storage systems, although 
water storage was a necessary feature of many 
water-power schemes. 








STEEL PropvcTion IN THE Unirep Srates.—The 
roduction of steel ingots in the United States totalled 








75,061 tons in September, an increase of 142,659 tons 
over the total for August. 


THE MOTOR-BOAT SECTION OF 
THE OLYMPIA EXHIBITION. 

WE concluded our survey of the technical features 
of the new motor cars at the Motor Exhibition at 
Olympia by the statement that we proposed to deal 
with the marine exhibits separately. Some of these 
are now briefly described, but, before going into 
detail, a few general comments on the display as a 
whole may be made. In the first place, a contrast 
between the amount of space occupied this year by 
the Motor-Boat Section and that of the Motor 
Exhibition of 1931, shows a striking difference. 
Last year there were 41 stands in this section ; this 
year there are only 24, these, moreover, being 
situated in a somewhat inconspicuous corner of 
one of the exhibition halls. In one sense the 
falling-off is not surprising, as the motor yacht or 
pleasure boat cannot be used as continuously as a 
motor car, and is therefore one of the things that 
is likely to be sacrificed as the personal budget 
becomes more difficult to balance. On the other 
hand, the shrinkage is to be deplored, if only for 
the reason that this form of recreation is of distinct 
value in the maintenance of that class which not 
long ago proved such a national asset in the auxiliary 
Navy. On the technical side one of the most 
striking points in this section is the increased pro- 
portion of heavy-oil engines in this year’s display. 
These engines, by the way, are generally referred 
to in the catalogue and on the stands as Diesel 
engines, though all of them are of the solid, or 
airless, injection type. Both workmanship and 
design are thoroughly sound, a tendency to sim- 
plification in operation being distinctly noticeable 
in the latter, a feature which should be an ad- 
vantage for the commercial class of boats, viz., 
coasters, trawlers, drifters, barges and the like, so 
that perhaps manufacturers may be able to make up 
for decreased orders in the other class by increased 
business in this. 

One of the firms displaying the heavy-oil engine 
for the first time is Messrs. John I. Thornycroft and 
Company, Limited, Caversham, Reading, who 
show three examples embracing a wide range of 
power. The first of these is a single-cylinder, 
9-h.p. engine, intended to provide an alternative, 
for such as prefer to use heavy oil, to the firm’s 
well-known ‘‘ Handybilly ” paraffin or petrol engine, 
an example of which was also to be seen on the stand. 
The new engine is illustrated in Figs. 1 and 2, 
page 484, and, as will be gathered from the relative 
positions of the flywheel and the driving shaft 
flange, is provided with a self-contained reduction 
and reversing gear. The cylinder is 4 in. in dia- 
meter by 6 in. stroke, and at a speed of 1,200 r.p.m. 
develops 9 h.p. The drive is transmitted from the 
crankshaft to the propeller shaft through a double 
roller chain and an internal expanding clutch for 
ahead motion, the speed reduction ratio provided 
being 1-58 to I, i.e., the propeller speed is 760 r.p.m. 
Astern transmission, with a ratio of 1-65 to 1, is 
through helical gear wheels and a similar clutch. 
Both clutches are operated by a single lever. The 
crankshaft is provided with a heavy flywheel and 
has also balance weights on the webs, so that steadi- 
ness with a minimum torque variation is ensured. 

The cylinder is cast with the top half of the crank 
case and is water jacketed. The cylinder head is 
also water cooled and is detachable. The valve 
gear, &c., is protected by a removable aluminium 
cover. The fuel injector sprays into a circular 
combustion chamber, which communicates with the 
cylinder through a single hole, the design enabling a 
comparatively low injection pressure to be employed 
without sacrifice of efficiency in atomisation. The 
fuel pump has a single plunger and is mounted on 
the camshaft housing with its controls conveniently 
near the main lever. Provision is made for priming 
the pump and fuel line before starting, which opera- 
tion is effected by the use of decompressing gear on 
the exhaust valve and a hand lever to rotate the 
flywheel for a few turns, when the momentum set 
up enables an easy start to be made on full com- 
pression. The small pump seen near the flywheel 
is the water-circulating pump. It is of the plunger 
t and is driven by an eccentric on the forward 
end of the camshaft which is, itself, driven by helical 








gears from the crankshaft reverse-gear pinion. A 
gear-wheel type pump, situated at the after end of 
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Fie. 1. Stweie-Cytinper Enorne; Rear View. Fie. 2. Srxere-CyLtinper Enorve; Front View. 


the engine and driven from the crankshaft, draws oil , 
from a large sump, and delivers it through an Auto- | 
Klean strainer to lubricate the main bearings and | 
big-end bearings. Oil under pressure is also supplied 
to the camshaft bearings and the rocker bearings 
on the cylinder head. The oil level in the sump | 
is ascertained by a filler rod. The overall size of the 
engine is 36§ in. long by 22} in. wide, by 42} in. | 
high. The weight is 9 cwt. 

The six-cylinder engine shown by the firm is illus- 
trated in Figs. 3 and 4. The cylinders are 4 in. in 
diameter by 6 in, stroke, and the engine develops 
50/65 brake horse power at 1,200/1,600 r.p.m. The | 
cylinder block and the top half of the crankcase are 
combined in one Chromidium iron casting, while the 
monobloc cylinder head contains the combustion 
chambers. The water connections between the two 
blocks are incorporated in the castings. The thick- | 
ness of the cylinder walls will allow of liners being | 
fitted if these should be ultimately necessary. The 
combustion chambers are circular, and are provided 
with tangential holes communicating with the bore. 
The fuel injectors are mounted vertically over each 
combustion chamber and are readily accessible. 
The fuel pump is seen in the centre of Fig. 3, with 
the governor, of the spring-loaded centrifugal 
type, at the right of it. The fuel is regulated by 
the partial rotation of the pump plunger in a 
parted sleeve. The governor may be adjusted 
while the engine is running. Both it and the 
pumps are driven from the timing gears. The fuel 
is filtered before passing to the pumps by an Auto- 
Klean strainer. Above the fuel pump are seen the 
air intake and exhaust manifold which are combined 
in a single casting of aluminium alloy. All the 
exhaust ports are water jacketed, Air cleaners are 
fitted. There is one inlet and one exhaust valve 
to each cylinder, of Silchrome steel. They are 
situated side-by-side, and are operated by push rods 
and rockers, the latter being provided with adjusting 
screws. The camshaft is of case-hardened steel 
with integral ground cams. It is mounted in seven 
bearings in the top half of the crankcase and is 
driven by a multiple roller-chain from the crankshaft. 

The view of the engine given in Fig. 4 
shows, in the centre, the cooling-water circulating 
pump, which is of the gear-wheel type, and is 
driven by the same shaft as that on which the C.A.V. 
12-volt dynamo, to the right of it, is mounted. 
To the left is seen a 24-volt starter-motor, which 
engages with a toothed ring on the flywheel at the 











Fie. 3. 50/65-H.P. Stx-Cytinper Enorne; Front View. .-” 

















Fie. 4. 50/65-H.P. Six-Cytinper Enoine; Rear View. 
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forward end of the engine. Provision is made for 
hand starting from the after end, and when this 
method is used for cold starting, certain of the 
cylinders are de-compressed. The small pump seen 
on the timing-gear casing is a gear-wheel type bilge 
pump, driven from the camshaft by means of a dog 
clutch, which may be engaged whilst the engine is 
running slowly. The main clutch and reversing 
gear casing is also shown in this figure, both motions 
being controlled by a single lever which can be 
fitted on either side of the casing. The clutch is 
of the multiplate type, while epicyclic bevel gears 
are fitted for the reverse, giving full engine speed 
astern. Reducing gear, of either 2 to 1 or 3 to l 
ratio, and of the single-helical type, can be fitted 
when required. The working parts of the engine 
are of high-grade material, the crankshaft being 
of nickel-chrome steel, ground and dynamically 
balanced. It is carried in seven white-metalled 
bearings in bronze shells. The pistons are of 
a special aluminium alloy, and have five pressure 
rings. Each set is accurately balanced. The 
connecting rods are high-tensile steel stampings of 








H-section. The lubrication system is of the dry- 
sump type with the scavenge and delivery pumps 
combined. The oil pressure is maintained at a 
constant level by a relief valve which directs the 
surplus oil over the timing chain and back to the 
sump. The sump is deeper at the forward end of 
the engine to conform with the natural lines of a 
boat. The weight of the engine, complete with 
reverse gear, is 1 ton. 

The remaining example of Messrs. Thornycroft’s 
heavy-oil engines is a four-cylinder one developing 
62/85 horse power at 1,200/1,600 r.p.m. The 
cylinders are 4} in. in diameter by 64 in. stroke. 
The construction differs somewhat from that of the 
larger engine described above, one of the principal 
points of difference being that the reverse gear 
housing is independent of the main bedplate, the 
type fitted in this engine being similar to that 
described in ENGINEERING, vol. cxxxii, page 462 
(1932). As regards petrol engines, there are three 
four-cylinder engines and two six-cylinder engines, 
ranging from 10 h.p. to 140 h.p., on the stand. 
While the outboard motor engine for small craft 
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has a well-deserved popularity, there is undoubtedly 
also a demand for a small inboard motor which can be 
put in an ordinary rowing boat or sailing boat with 
the same ease. This demand has been met by the 
interesting little engine, known as the “ Dingymota,”’ 
and made by Messrs. Brooke Marine Motors, Limited, 
Lowestoft. A cardinal feature of the engine is the 
simplicity of installing it in such a boat as the 
ordinary dinghy. There are no special bearers or 
sterntube required. The engine is self-contained 
and is supported on a bracket-like bedplate, which 
is bolted permanently to the boat, and permits 
the engine to be tilted to the correct angle to 
suit the propeller shaft inclination. The propeller 
shaft runs in a stern gland only, and carries a 
propeller 7 in. in diameter. The exhaust pipe 
between the engine and the boat side is flexible, 
and also conveys the cylinder cooling water. To 
remove the engine, then, requires only the undoing 
of four bolts in the bedplate, and the disconnec- 
tion of the exhaust pipe and propeller-shaft flange. 
The boat can then be used for rowing or sailing 
without the engine, or conversely, if power is 
required ashore, say in winter when the boat may 
be laid up, the engine can be readily mounted on a 
similar baseplate fitted with either a fast or loose 
pulley drive or an electric generator. An example 
of this type of bedplate is seen alongside the boat on 
the Stand. Among the advantages claimed for the 
“ Dingymota ”’ is the increased room it gives aft, 
since it is installed amidships, ease in protecting it 
from heavy weather by a compact cover, and 
interchange between various boats as, for example, 
in a fleet for hire purposes. An illustration of this 
engine will be found in ENGINEERING, vol. cxxxiii, 
page 615 (1932). An attractive 12 ft. 6 in. dinghy, 
fitted with this engine finds a place on the stand. 
Messrs. Brooke Marine Motors, Limited, also show 
four examples of their larger petrol engines, ranging 
from a two-cylinder unit of 5 h.p. to a 6-cylinder 
unit of 100h.p. Some of these have previously been 
described in ENGINEERING, such as the 5-h.p. engine, 
in vol. cx «xiii, page 358 (1932), so we pass on to their 
new heavy-oil engine, an illustration of one size of 
which is given in Fig. 5, above, while a section of 
one of the cylinder heads is shown in Fig. 6. 
This particular mode] is a two-cylinder engine 
developing 10 h.p. at 1,000 r.p.m. The cylinders 
are 4} in. in diameter by 4} in. stroke. The com- 
bustion chamber is of straightforward design, with 
the valves placed to one side of the longitudinal 
centre line to allow the fuel injectors, of the Bosch 
type, to occupy the central position. The valves are 
operated by rockers and push rods from the cam- 
shaft, which is situated in the crankcase. Starting 








from cold is effected by lowering the compression 
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pressure in one cylinder, when the hand gear 
seen at the right of the figure may be employed. 
When both cylinders are hot, both may be de- 
compressed and the hand gear is then, of course, 
still more easily operated. The full compression 
pressure is 460 Ib. per square inch. An electric 
starting raotor, complete with batteries, is also 
provided as an alternative. 

A Bosch fuel pump is fitted in the position shown. 
This is arranged in tandem with a gear-type cooling- 
water pump, and is driven by a triplex roller 
chain which also drives the camshaft and is pro- 
vided with adjusting gear for wear. The cylinder 
boxes and heads are water-cooled, but the exhaust 
manifold is air cooled by the expedient of embodying 
the air intake silencer in it, with the added result 
of obtaining very noiseless working. The cylinder 
block and the upper half of the crankcase are 
cast together in hard close-grained cast-iron. The 
cylinder bores are honed, and the pistons, which 
are also of cast-iron, are ground. The crankshaft 
and connecting rods are of nickel-steel stampings, 
machined all over, the bearing surfaces of the 
former being ground. Pressure lubrication to all 
the main bearings, big ends and other important 
bushes, is supplied by a gear-type pump. The 
reverse gear is embodied in the crankcase and is 
of the epicyclic type. Ahead, astern and neutral 
running are obtained by a single lever. The engines 
as sent from the works are set for running on gas 
oil of any recognised brand, and the fuel consump- 
tion, at the maximum speed of 1,000 r.p.m., is 
stated to be 4-8 pints per hour. The total weight 
of the engine, complete with the reverse gear 
and electric starting equipment, is 797 lb., and the 
overall length is 4 ft. 3 in. 

An engine on the stand of Messrs. The Parsons 
Oil Engine Company, Limited, Southampton, is 
of particular interest as showing the influence of 
turbulence in the combustion chamber on perfor- 
mance. This engine is a four-cylinder unit, running 
on petrol or parafin, and was originally manufac- 
tured to develop 10-20 h.p. at 1,000-2,000 r.p.m. 
The cylinder head has been re-designed with a view 
of increasing the degree of turbulence, with the 
result that the power output is now increased to 
12 h.p. at 1,000 r.p.m., and 24 h.p. at 2,200 r.p.m., 
on petrol. When run on parafin, the engine develops 
10 h.p. at 1,000 r.p.m. and 17 h.p. at 1,800 r.p.m. 
The consumption of this fuel on test is 0-61 pint 
per brake horse-power hour, and 0-65 pint per brake 
horse-power hour is guaranteed without any special 
tuning up. The timing wheels have also been 
altered, being now of the single-helical pattern 
working without noise, and, as the alteration to 
the cylinder head has eliminated knock, the engine 
now runs very silently. An external view is given 
in Fig. 7, page 485. The cylinders are 2} in. in 
diameter by 4 in. stroke. The reverse gear is 
embodied in the crankshaft casing and is pressure 
lubricated from the engine system. The magneto 
is flange mounted, and plunger-type lubrication and 
water-circulation pumps are fitted. Provision is 
made for a plunger-type bilge pump, which can be 
engaged or disengaged when the engine is running. 
Hand-operated starting gear is arranged at the 
after end of the engine. and is designed so that 
no free wheels or other parts are in motion when 
the engine is running. Electric starting is also stan- 
dardised, but is optional. The length overall is 
41} in., and the weight, including reverse gear, is 
450 Ib. in cast-iron and 360 Ib. in aluminium, 
Two other engines are shown by this firm, viz., a 
four-cylinder marine unit developing 25-45 h.p. 
at 1,000-1,800 r.p.m., and a six-cylinder engine 
developing 110 h.p. at 2,000 r.o.m., for an illustrated 
description of which, ENGInegRING, vol. cxxxii, 
page 180 (1931) may be referred to, as regards general 
construction. The engine is, however, now fitted 
with down-draught carburettors working in conjunc- 
tion with a mechanical feed pump, so that the position 
of the fuel tank is immaterial. An example of the 
firm's self-contained reverse gear is also shown. 

(To be continued.) 


AMERICAN Soctety For Testing MaTEeRIALs.—The 
1933 annual meeting of the American Society for Testing 
Materials will be held at The Stevens, Chicago, from 
July 26 to 30, during the Century of Progress Exposition. 








CAVITATION IN LARGE 


Fre. 1. 


LETTERS TO THE EDITOR. 


CAVITATION IN LARGE HYDRAULIC 
TURBINES. 


To THE Epitror or ENGINEERING. 


Str,—I was very much interested to read Dr. 
Thurston’s letter on the subject of cavitation in large 
hydraulic turbines in your issue of the 7th inst. He 
raised here a point that is of vital interest to every | 
hydraulic designer. This question of cavitation has 
received in Europe, I believe, rather more experimental 
investigation than in the U.S.A. and Canada, and for | 
this reason I believe the number of cases where it | 
occurs is considerably less than the number occurring 
in Canada, which would appear to be large according 
to Dr. Thurston’s letter. 

The photograph, Fig. 1, may prove of interest to 
your readers, showing, as it does, a runner damaged 
through cavitation after 14,960 hours running time 
and having generated during that period 124 million | 
kw.-hour. This runner is of a special cast bronze with 
blades cast integrally, the thickness of these blades | 
being approximately half an inch at certain places. 

Two important points govern the appearance of 
cavitation: (1) Draft head, and (2) the circumfer- 
ential component of the absolute velocity of the water. 
This, in turn, is dependent on the speed of revolution, 
and for any series of runners geometrically similar, is 
dependent on the specific speed. There is, therefore, 
a definite relationship between the head under which a 
unit operates, draft head, and a specific speed, all 
three of which have to be borne in mind when designing 
a hydraulic power station. 

The runner shown in the photograph was placed at 
too high a suction head. This fact was well known 
by the makers when the unit was set into operation, | 
but it was essential for it to be so arranged owing to 
the original contractors who built the power station | 
having also decided on the draft head and prepared 
the design for this unit. Heavy bronze, however, 
enabled the machine to give far longer in service 
than was the case with a runner built by the original 
contractors; the latter broke down from the same 
cause after approximately 4,000 to 5,000 hours’ of | 
running service. 

The graph, Fig. 2, will, I think, be of interest as 
this shows the relationship between specific speed | 
and head, the curve being the maximum value to which | 
it is safe to raise the speed for any given head. On| 
the draft tube side, Professor Thoma, of Munich, | 
has given an equation reading as follows :— 

Ha — Hs 
H 7 

In this, H, is the atmospheric pressure, less the 
pressure of water vapour at site. H is the gross head 
and H, suction head. For a particular station, 
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H, and H are known and the value of 
eo can be approximately determined 
from actual tests. Therefore, the value 
of H, can be arrived at with a con- 
siderable degree of accuracy. 

In the case of Kaplan turbines, 
however, a curious phenomena is 
noted, namely, that at the point where 
the blades are closest to the surround- 
ing walls, the difference of pressure of 
the water at this point causes definite 
cavitation to set in. This cavitation, 
however, does not extend beyond a 
certain distance and does not spread 
over the whole length of the blades as 
sometimes occurs with the Francis 
type. It is found that on re-welding 
these blades in the majority of 
cases no further trouble is experienced from this cause. 

Finally, I should like to point out that in the photo- 
graph it will be seen that the point of cavitation has 
occurred slightly back from the discharge edge. The 
reason for this is that nearer to the intake to the runners, 
the pressure difference between the back and front of 
the blades increases more quickly than the mean value 
of the pressure in a section taken perpendicularly to 
the circumferential component of the velocity, and 
thus the point of minimum pressure occurs just away 


| from the discharge edge as indicated in the photograph. 


Yours faithfully, 
H. A. SIEVEKING, 
M.Sc., A.M.Inst.C.E. 
238, Belsize Park Gardens, London, N.W.3., 
October 11, 1932. 





‘THE BRITISH INDUSTRIES FAIR. 


To tHe Eprror oF ENGINEERING. 

Str,—If the experience of my own firm is any 
criterion, the rush for space at next February’s British 
Industries Fair, to which the Press are drawing atten- 
tion, is the most hopeful trade portent of recent weeks. 
When we first commenced showing at the B.1.F., 
years ago, we were employing somewhere in the 


| neighbourhood of 100 employees: to-day we employ 


well over 1,000, which I consider is largely due to the 
help received from this annual event. It has increased 
our turnover more than six times, and each year has 
been a decided increase over the last. Before we 
exhibited at the Fair, we did not do any export trade 
worth considering, and now our export represents 
nearly 30 per cent. of our total turnover, the bulk of 
introductions having come through the good auspices 
of the Fair. 

The increase in the Fair compared with Continental 
rivals has been extraordinary, and I feel that it 
reflects great credit on all concerned that in such a short 
space the British Industries Fair should occupy the 
position of the World’s Premier National Fair, which 
undoubtedly it does to-day. We, here, bring out our 
lines to have them ready for this season, and it enables 
us to take out quantity orders for the coming Christ- 
mas in the early part of this year, and then bring 
down our production costs to a minimum through the 
many advantages of mass production. This un- 
doubtedly has been a very great feature towards the 
success of this and many other businesses I know. 

I feel I cannot close this letter without voicing a 
very great regret on the part of the majority of the 
exhibitors, and that is that the Government have with- 
drawn the subsidy in connection with advertising this 
year. Advertising, we are told, is the soul of business, 
and still the Government do not feel inclined to grant 
25,0001. to encourage British manufacturers. 

Yours faithfully, 


October 15, 1932. * EXHIBITOR.” 
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SPECTROSCOPIC ESTIMATION OF 
NICKEL, MANGANESE AND 
CHROMIUM IN STEELS.* 


By F. Twyman, F.Inst.P., F.R.S., and A. Harvey, 
Ph.D., B.Sc. 


IN a previous paper, Twyman and Fitcht described 
the spectroscopic estimation of various constituents 
of steels. Graphs were shown connecting the length 
of a spectrum line (as photographed with a quartz 
spectrograph and a rotating logarithmic sector), 
with the percentage of the element present. Because 
of the marked curvature of the graphs, at least half-a- 
dozen points were necessary before the general outline 
of a graph was at allcertain. In addition, these curves 
were not satisfactory for the high and low percentages ; 
in the former the slope decreased rapidly and the 
sensitivity of the method diminished, whilst for the 
latter the scale necessary, if the high values were to 
be included, did not permit the graph to be plotted or 
read with an accuracy corresponding with the experi- 
mental accuracy. Furthermore, the curves showed 
no obvious relationship between line-intensity and per- 
centage. In the hope of finding such a relationship 
the data obtained in the above investigation were 
re-analysed, and it was found that, over considerable 


ranges, when the line-intensityt was plotted against | 


the use of such an internal standard (that is, the iron 
line) enables one to eliminate errors arising from varia- 
tions in the routine. If such variations take place, 
then both lines will be affected in the same manner, 
that is, the ratios of their intensities would be expected 
to be unaffected. Theoretically, no matter whether 
the absolute intensities change or not, provided that 
the ratio of the intensities remains unchanged, then 
the difference in lengths of the two lines will remain 
constant; hence all the observations are made by 
measuring the difference in length between the two 
members of such a “ line-pair,”’ and it is these differences 
which the authors actually employ in plotting their 


graphs. : 

Gerlach and Schweitzer* have pointed out that when 
line-pairs are employed it is essential to see that the 
relative intensities remain absolutely unchanged, no 
matter how the discharge electrical conditions may 
change. Pairs of lines which pass this test are known 
as “ homologous pairs,” and their invariance is tested 
by varying the discharge conditions. The work here 
described was all performed with the arc, and the 
invariance of the line-pairs employed was checked by 
varying the current flowing through the arc. Three 
spectrograms were obtained in which arc currents of 
3-2 amperes, 4-0 amperes, and 4-8 amperes were used. 
Measurement of the line-pairs showed that their respec- 





examination, comparison is made between the amount 
of an element present and the amount of iron present. 
The distinction, although in many cases unimportant, 
cannot be entirely ignored. The revised percentages 
(that is, the amount of an element present per 100 
parts of iron) are referred to as “ percentages referred 
to iron.” These percentages are given later in the 
paper. For the actual measurement of the lines, three 
quite independent sets of readings were made at 
different dates, and these were averaged in order to 
get the final figures used in drawing the graphs. 

The results obtained for nickel, manganese and 
chromium, the three elements to which this paper is 
restricted, are given graphically in Figs. 1, 2 and 3. 
The dashed lines in each graph, however, call for 
explanation. In measuring the lengths of the lines 
on the plates, it is generally considered that an accuracy 
of +0-2 mm. is attainable. It is not advisable to 
rely upon obtaining this accuracy with single readings, 
but if a minimum of three independent readings are 
made then this accuracy is attainable. This uncer- 
tainty in the determination has been shown graphically 
by putting in two lines distant 0-2 mm. from the graph 
itself. Were all deviations due simply to errors of 
measurement, then, assuming the error to be as indi- 
cated, all the observation points should lie within the 





tive length-differences remained unchanged as the | 


region delimited by the two dashed lines. The hori- 
zontal displacement of these lines from the graph enables 


Fig. 2. 
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the percentage the graph was a straight line. Hence 





the relation obeyed was 
I=>km+A, | 
I being the line-intensity and m the percentage of the | 
element present. 
Again, however, the method of plotting was unsatis- 
factory in that it gave too much weight to the points of 
high percentage, whereas, since the experimental | 
accuracy is a fixed percentage of the content (regardless | 
of total content), it follows that every point should | 
receive the same weight. Since the accuracy of deter- | 
mination is constant when expressed as a fraction of 060 3:80 
the percentage content, it follows that the weight Manganese.Log per C 
given to a particular determination will be correctly 
in accord with the accuracy of the method when loga- | current was varied, hence they were all to be regarded as 
rithms of the two quantities (intensities and percentages) | ‘‘ homologous pairs.” 
are employed. In this case points which depart from | In Twyman and Fitch’s work, the estimation of 
the curve by equal distances on the “ content” scale | manganese was not discussed. Since it would be of 
represent an equal degree of departure in terms of the | yalue—particularly with regard to the heat treatment 
error which the method permits, and thus accidental | of steels—to find a rapid and reliable method of esti- 
or erroneous determinations are immediately detectable. | mating the manganese value, further plates of the 
The line-length, as given by the logarithmic sector, is | authors’ steel specimens were taken with that object, 
proportional to the logarithm of its intensity. Hence, | and measurements were obtained. 
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to obtain graphs of the type described, it is only neces- | 
sary to plot logarithmic percentages against line-lengths. 

It is to be noted that, with this method of plotting, 
should the relationship between the intensity of the 
line and the percentage content not be as simple as 
given in the equation above, a linear relation will still 
be obtained graphically if the relation is of the type 


Experimental Details.—The spectrograms employed 
in this investigation were obtained with the arc in 
precisely the manner already described by Twyman 
and Fitch (loc. cit.). The samples were in the form 
of rods; two rods of each type were available and these 
in each case constituted the two poles of an arc run off 
a 220-volt direct-current supply with sufficient resis- 








tance in circuit to give 4 amperes. An image of the 
arc was thrown, by means of a quartz condensing lens, 
upon the prism of the Hilger E.1 spectrograph which 
had been employed in the previous work. A rotating 
and thus the graph would still be linear. Some such | logarithmic sector, like that used by Twyman and 
relation appears to hold in the case of nickel where, | Fitch, was placed immediately in front of the slit. 
although the graph is a straight line when logarithms | The plates were developed as described in the previous 
are employed, it ceases to be linear when intensities paper. 
are plotted against percentage contents. The steels employed were those used by Twyman 
The actual method employed is a little more compli- | and Fitch, and the composition of the samples as 
cated than is indicated above. Instead of simply | determined chemically is given in their paper. How- 
studying the length of, say, a manganese line in the | ever, the present authors do not now adopt the proce- 
various steels, two lines are actually employed in close dure of these, and other authors, in which the percen- 
proximity, one being a manganese line and the other | tages of, for example, nickel as given by the chemical 
an iron line. As pointed out by Twyman and Fitch, | analysis were employed in the construction of the curves. 
-—- | This is because such percentages give the amount 
* Paper presented at the Autumn Meeting of the Iron | of an element present with reference to the whole 
and Steel Institute, September 12-15, 1932. Abridged. | mass of the specimen, whereas, in the spectroscopic 


I= m7 + C., 
The logarithmic form of this is 


log I = q log m + B, 











Fig. 3. 
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the accuracy in terms of percentages to be deduced. 

In general, this accuracy is of the order of 10 per cent. 

of the content under consideration, but this accuracy 

varies slightly with different elements, and this varia- 

tion is, obviously, dependent upon the slope of the 

graph and thus upon the term q in the expression 
log I = glogm+ B 

Nickel.—All the points in this case lie within the 
limit of error involved in the reading of the lines: 
the experimental error here is 12 per cent. It is of 
interest to note that, when intensity is plotted against 
percentage in the case of nickel, a straight line does 
not fit the data, and a logarithmic form is needed to 
obtain a straight-line graph. The authors have 
studied the variation of intensity with percentage 
from 0-13 per cent. up to 4-81 per cent. 

In the previous communication, Twyman and Fitch 
used the nickel line ( 3414-77 in their estimation. 
The present authors were desirous, however, of estimat- 
ing all three elements considered in this paper from one 
set of plates, and were accordingly forced to choose 
2 3371-99, since 3414-77 was considerably over- 
exposed. It is true that the nickel line chosen 
(4 3371-99) coincides with a weak iron line (2 3372-08), 
but in view of the weakness of the iron line and also 
the fact that all the steels contain practically the same 
amount of iron, it is thought that this coincidence 
has not caused any error. The iron line employed 
(2 3347-93) also coincides with a chromium line 
(2 3347-80), but this belongs to ionised chromium and 
is quite weak in the arc. While it was not believed 
that this coincidence would cause any error, it has 
been thought desirable to check this. If this line were 
present in sufficient strength to interfere with the 
estimates, then it would cause the steels having a high 
chromium content to be under-estimated with regard 
to their nickel content. The two steels Nos. 9 and 15 





+ See ENGINEERING, vol. cxxx, page 635 (1930). — 

+ The method for deriving line-intensities from line- * W. Gerlach and E. Schweitzer. Foundations and 
lengths is given by F. Twyman and A. Harvey, T'ransac- Methods of Chemical Analysis by the Emission Spectrum. 
London, 1931: Adam Hilger, Limited. 


tions of the Optical Society, vol. 33, pages 1-8 (1931). 








have the highest chromium content ; reference to the 
nickel graph shows that these specimens give quite a 
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normal result. Finally, most of the steels reported by 
chemical analysis as containing no nickel, when 
examined spectroscopically, showed definite signs of 
this element; the amount in each case, however, 
was considerably below 0-1 per cent. 
Manganese.—Inspection of Fig. 2 will show that 
considerably more than half of the eighteen specimens 
have been estimated to within 5 per cent., whilst of the 
remaining samples only two lie definitely outside 
the error of measurement, which in this case is 11 per 
cent. The range studied is from 0-26 to 0-86 per cent. 
In the case of the two samples Nos. 13 and 14, there 
are large discrepancies, although the separate observa- 
tions agree well. The discrepancy in the case of No. 14 
is not serious, since this point lies right at one end of the 
range, and it is quite possible that, were lower per- 
centages available for study, the graph would be clearly 
shown no longer to remain linear. The case of No. 13, 
however, is a serious discrepancy, since a large number 
of points are available on either side of it, thus enabling 
the course of the graph to be determined unambiguously. 
A number of possibilities were considered, but even- 
tually it became quite certain that the chemical 
estimate of the manganese was at fault, in spite of the 
fact that successive independent analyses agreed 
closely with one another (to within 2 per cent.). As 
has recently been shown by Harry,* the presence 
of small percentages of other metals can vitiate the 
chemical estimation of manganese, and in some of the 
cases that he investigated he found that the determined 
content could be in error by almost 7 per cent. The 
authors investigated the possibility of such an error 
and by means of the spectrograph were able to show 
conclusively that sample No. 13 contained 0-07 per 
cent. of chromium, though the chemical analysis had 
not detected this. It is known that the separation of 
chromium and manganese is quite a difficult operation, 
and hence it was not surprising to find, on a spectros- 
copic examination of the analyst's final manganese 
precipitate, that considerable quantities of chromium 
in addition to nickel and iron—were present. The 
authors concluded that they were justified in rejecting 
the chemical estimate in this particular instance. 
Chromium.—It was found here that there is an upper 
limit beyond which the intensity of the line considered 
ceases to increase as rapidly as the percentage ; even 
when plotted logarithmically the graph ceases to be 
linear. The most reliable range of the method is thus 
from 0-05 per cent. to 0-4 per cent., but, of course, 
when data are available above this the curve can be 
sketched in and estimates made by employing this. 
All the points up to the region in which the deviation 
occurs lie within the error of measurement, the error | 
being approximately Il per cent. From a curve, the | 
authors estimated the percentage present for the three | 
high-percentage specimens as being No. 9, 1-55 per| 
cent.; No. 15, 1-05 per cent.; and No. 16, 0-68 per | 
cent. ; whilst the chemical estimates are 1-49 per cent., | 
1-08 per cent. and 0-68 per cent., respectively. It is 
of interest to note that several of the specimens, reported 
in the chemical analysis as containing no chromium, | 
are shown by the spectrograph to contain definite 
amounts of thiselement. Steels Nos. 1, 2 and 4 contain 
less than 0-06 per cent., No. 3 contains 0-06 per cent., 
while No. 13 contains 0-07 per cent. Reference has 
already been made to No. 13 in the section in which the 
manganese resuits are discussed. For the purposes 
of this estimation, the authors used the unresolved 
chromium doublet 5204-54 and } 5206-04. The 
line used in the earlier investigation of Twyman and 
Fitch was rejected as lying in rather a crowded region 
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draw-bar stresses when shunting or when hauling 
heavy loads. To ensure easy riding at the maximum 
permissible speeds on sharp curves and bad track, a 
bogie is provided at one end. The weight of the engine 
is carried by the bogie, and the drive is transmitted 
to the first axle at the other end of the vehicle. 

The frame is fabricated entirely by electric welding, 
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NARROW-GAUGE OIL-ELECTRIC 
RAIL CAR. 


Str W. G. Armstrone, WutrwortH AnD 
(Enarneers), Liwiren, Thames House, 
Westminster, S.W.1, have recently shipped four 
narrow-gauge rail-car chassis for on H.H. the 
Gackwar's Baroda State Railways. In common with 
others in all parts of the world, these railways are 
being subjected to serious road competition, and the 
Armstrong-Whitworth units hate selected as 
being low in first cost, economical to run, and simple 
to operate and maintain, the latter points being of 
particular importance in view of the class of labour 
available. As the maximum speed officially permitted 
on the 2 ft. 6 in. gauge track is 30 m.p.h., the rail cars 
were required to have a rapid acceleration in order to 
maintain a good average speed, and the total weight 
was, therefore, kept down to a minimum. The cars, 
of which one of the chassis is shown in the makers’ 
works in Fig. 2, above, and on test in Fig. 1, may be 
regarded as a 4-2-0 locomotive, having its frame 
lengthened to carry a short coach body with a driver's 
compartment at each end. The frame is strongly 
constructed with a view to resisting the buffing and 


Messrs. 
ComMPANY 


use 


been 


* R. G. Harry, Journal of the Society of Chemical Indus- 
iry. vol. li, page 24 7 (1932). 





and consists of two outer solebars with inner members 
to take the loads imposed by the central couplers, and 
to support the driving motor and the axle-box guides 
| of the driving axle. The bogie is of the type in which 
ithe weight of the vehicle is taken on side bearings, 
carried by spiral springs on the bogie transom, the 
pivot being free to rise and fall in a spherical bearing, 
|and acting only as a centring device. The bogie side- 
| frames are built up with plates on both sides of top and 


| 
| 
| 


| bottom channels, the arrangement enabling the 

laminated axle-box springs to be placed and held 
jeentrally over the boxes, thereby eliminating all 
| twisting forces. A considerable amount of electric 


welding has also been used in the bogie construction. 
| Three vehicles are fitted with screw-down hand brakes 
| to all wheels, while the fourth is fitted in addition with 
an air brake, air being provided by a small electric 
|motor-driven air compressor, slung underneath the 
| vehicle frame. 
The engine a six-cylinder Armstrong-Saurer 
unit having a continuous rating of 80 brake horse- 
| power, at 1,600 r.p.m., with an overload capacity of 
95 brake horse-power at 2,000 r.p.m. for short periods. 
A description of this engine was given in ENGINEERING, 
vol. cxxxii, page 608 (1931). The engine is mounted 
across one end of the frame, and is covered by a bonnet, 
as shown in Fig. 1. It is mounted on three-point, 
| silent-bloc suspension. The radiator, designed for 
| tropical conditions, is located on one side, and is 
cooled by a fan which is driven by belt from the engine. 


18 








Front oF Car with Covers REMOVED. 


A simple form of electrical transmission, developed by 
Messrs. Armstrong-Whitworth, is employed, in which 
the handle of the control and reversing switch also 
regulates the fuel supply for the engine. It is claimed 
that the cost of the transmission system is only a little 
greater than that of a clutch, gear-box, and reversing 
gear, and that the system has the advantage of being 
fool-proof and automatic in operation. The power is 
transmitted by a Hardy-Spicer cardan shaft from the 
driving motor to a worm-gear box carried on the 
driving axle. The gear-box, which is made by Messrs. 
Armstrong-Whitworth, incorporates a Craven-Guest 
hollow-face worm and worm wheel, the latter being 
gripped between two cast-steel spiders splined on the 
axle. The driving wheels are cone-seated, and can be 
readily removed to permit renewal of the worm wheel 
or bearings. Roller bearings are used on both the 
worm shaft and axle, and are well protected against 
dust. A torque rod attached to the vehicle frame takes 
up the torque reaction of the gear-box. All the wheels 
are rolled steel discs with the railway’s standard tyres, 
and Isothermos axle boxes are used for all the axles. 
With the exception of the Isothermos axle boxes, which 
require attention only after 100,000 miles of running, 
Tecalemit grease lubrication is used throughout, the 
grease nipples being brought out to easily accessible 
positions. Cowcatchers are fitted at both ends, but 
had not been fitted when the photograph reproduced in 
Fig. 1 was taken. Wood-built bodies are being made in 
the Railway's workshops in India, and will be fitted 
there. They will have first-class and second-class 
compartments, and control platforms at both ends. 
The length over the headstocks is 23 ft., the maximum 
width is 7 ft. 6 in., and the height above the rail level 
is 10 ft. 2in. The total wheel-base is 13 ft. 44 in., and 
the bogie wheel-base is 4 ft. 3in. The wheels are 2 ft. in 
diameter, the total weight of the coach in working 
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order is 12 tons 18 cwt., and the maximum axle load 
is 6 tons. 

The performance specified for the cars was to haul 
a load of 30 tons on a gradient of 1 in 100 at 20 m.p.h. 
Before shipment, one of the cars was tested on the 
Leek and Manifold Valley line of the London, Midland 
and Scottish Railway, the trials being witnessed by the 
manager and engineer-in-chief of H.H. the Gaekwar’s 
Railways, and by the inspecting engineers, Messrs. 
Rendel, Palmer and Tritton, together with other 
officials. The line is of a sinuous nature, and the 
frequent gradients, which reach 1 in 50 in several 
places, afforded an excellent test of the tractive power 
of the vehicle and its ease of control. The trials were 
entirely satisfactory, the specified performance being 
shown to be well within the capacity of the car. 








ELECTRICITY SUPPLY IN SOUTH 
AFRICA 


Tue ninth Annual Report of the Electricity Supply 
Commission of South Africa, whose headquarters are 
at 82, Marshall-street, Johannesburg, shows that that 
body is operating five stations in various parts of the 
Union and that though trade depression has caused 
some retardation of development, progress has in general 
been satisfactory. The largest of the stations is 
at Witbank, and is connected with the system of 
the Victoria Falls and Transvaal Power Company, 
Limited, on the Witwatersrand. It has a capacity 
of 100,000 kw. and is operated as a base-load station 
by the Victoria Falls Company, which also takes a 
large proportion of the energy generated. During 
the year, 603,359,113 kw.-h. were sold, the hourly 
maximum demand being 91,649 kw., the load factor 
75-4 per cent., and the thermal efficiency 16-14 per 
cent. This output was lower by 24 per cent. than in the 
previous year, a result which is ascribed partly to 
less favourable loading conditions, and partly to a 
falling off in the supply of duff coal from the adjacent 
collieries, necessitating the purchase and crushing of 
large coal. Of the units sold, 37,812,854 kw.-h. were 
supplied to private consumers, compared with 
34,962,217 in 1930. 

The station at Colenso in Natal, has a capacity of 
60,000 kw. and supplies an area between Newcastle 
and Cato Ridge. A large portion of its output is, 
however, utilised for traction purposes, for which 
purpose 86,118,581 kw.-h. were supplied to thirteen 
main substations. This figure compares with the 
103,813,547 kw.-h. supplied for the same purpose 
in the previous year, a reduction of 17 per cent., which 
reflects the falling off in traffic on the Natal main 
line. On the other hand, the general supply rose 
from 13,261,935 kw.-h. to 15,013,299 kw.-h. during 
the same period, an increase of 13 per cent. The 
half hourly maximum demand on the station was 
24,860 kw., the load factor 49 per cent., and the 
thermal efficiency 17 per cent. The city of Durban 
is supplied by the Commission from a station at 
Congella, with a capacity of 36,000 kw. The steam- 
raising plant comprises six 60,000 lb. and two 120,000 Ib. 
boilers, all of which are fired with pulverised fuel. 
The output was 103,899,765 kw.-h., an increase of 
4-7 per cent. over 1930, while the maximum half-hourly 
demand was 24,860 kw. The load factor was 52 
per cent., and the thermal efficiency 17-8 per cent. 
Since the date of the report, the capacity of this 
station has been increased to 48,000 kw. 

The Cape Town undertaking of the Commission 
comprises a 30,000 kw. station at Salt River, from 
which a supply is given to the electric railway from 
Cape Town to Simons Town and to the Paarl, 
Malmesbury and Stellenbosch districts of the Cape 
Rural Area. It is also connected to and operated 
in parallel with the Dock Road station of the Cape 
Town City Council. During the year, the output of 
this station was 52,109,958 kw.-h., an increase of 
4-7 per cent. over the previous year. Of these, 
29,890,260 kw.-h. were consumed for traction purposes, 
an increase of 5-75 per cent. The maximum half- 
hourly demand was 16,020 kw., the load factor 37-6 
per cent., and the thermal efficiency 15-3 per cent. 
During the year a rural electrification scheme was 
started, 49 wine farmers taking a supply for domestic, 
wine pressing and other power purposes. The Sabie 
station, which is the only one worked by water power 
under the Commission’s charge, is built on the river 
of that name and has a capacity of 1,350 kw. Its 
whole output is supplied to two mining companies 
through a 22-kv. line, and amounted during the year 
to 6,585,553 kw.-h, an increase of 44 per cent. over the 
previous year. The half-hourly maximum demand 
was 1,150 kw. and the load factor 67.4 per cent. 

In carrying out its task of co-ordinating electricity 
supply in the Union and South West Africa, the 
Commission has reported on 216 municipal electricity 
schemes since its establishment in 1922, and it appears 
that of the 471 such bodies, 193 now have schemes in 
operation and that two more are under construction. 


LIGHT-WEIGHT HIGH-PRESSURE 
GAS CYLINDERS.* 
By Frank S. Marsn, M.Sc., B.Sc. 


For some considerable time, the design and manu- 
facture of high-pressure gas cylinders have received 
careful attention. There does not appear to be much 
published literature on the subject, although valuable 
information is available in the Government Reports, 
particularly in the following :— 

(1) The Report of the Committee appointed to 
inquire into “The Causes of the Explosion and the 
Precautions required to ensure the Safety of Cylinders 
of Compressed Gases,” 1895 ; re-published 1903. 

(2) The first Report on the Gas Cylinder Research 
Committee, 1921, ‘* Cylinders for Use in Commerce for 
the Transport of ‘ Permanent ’ Gases.” 

(3) The second Report of the Gas Cylinder Research 
Committee, 1926, ‘‘ Periodical Heat Treatment.” 

(4) The third Report of the Gas Cylinder Research 
Committee, 1929, ‘“* Alloy-Steel Light Cylinders.” 

(5) The fourth Report of the Gas Cylinder Research 
Committee, 1929, ‘‘ Cylinders for Liquefiable Gases.” 

These Reports have formed the basis for the issue 
of British Standard Specifications, such as :— 

No. 399.—High-Carbon Steel Cylinders for the 
Storage and Transport of Permanent Gases. 

No. 400.—Low-Carbon Steel Cylinders for the 
Storage and Transport of Permanent Gases. 

No. 401.—Steel Cylinders for the Storage and 
Transport of Liquefiable Gases. 


Fig.1. DESIGN OF CYLINDER. 
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. GRAPH OF PRESSURE TESTS. STEEL A. 


a 


Elastic Stretch 
—-—Permanent Set 


Cubic Inches 





3000 
(3468. 8.) Pressure. Lb. per Sq. ech 

The 1895 Parliamentary Report was concerned chiefly 
with low-carbon steel cylinders made from material 
having an ultimate tensile strength of 26 tons to 
33 tons per square inch. The many developments in 
the gas industry, in which transport charges are of 
extreme importance, resulted in higher carbon, higher 
tensile steel cylinders being permitted. The material 
of these cylinders has a minimum ultimate tensile 
strength of 40 tons per square inch. It has not been 
considered advisable to allow the use of such cylinders 
for the liquefiable gases, where a decrease in the weight 
of the container has not the same effect as in the 
case of a cylinder for permanent gases, since the 
weight of the gas is much less in proportion to the 
total weight of the cylinder plus its contents. Recent 
developments, however, in the use of high pressures, 
particularly in the case of permanent gases, have led 
to experimental work being undertaken to produce 
even lighter cylinders. A great advancement in the 
manufacture of alloy steels has resulted in the pro- 
duction of alloy-steel cylinders, which form the subject 
of this paper. 

It is not proposed to discuss all the uses of the 
cylinders, but to put on record the results of various 
tests. In particular, however, the use of coal gas for 
commercial vehicles driven by internal-combustion 
engines has been receiving a great deal of attention, 
and these alloy-steel cylinders appear to be very satis- 
factory. It will be realised that such cylinders must 
be safe, and all fear of bursting or fragmentation must 
be eliminated. 

Strength and ductility are essential, so that hardened 
and tempered straight-carbon steels must be ruled out 


* Paper read before the Iron and Steel Institute on 
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as unreliable. A minimum proof load of 45 tons per 
square inch is desirable, with a maximum stress of at 
least 55 tons per square inch, and a minimum elongation 


Taste I.—Stress in Cylinder Walls. 














Stress at Stress at 
Working Test 
Pressure of | Pressure of 
Formula, 3, Ib. 4,500 Ib. 
pet square | per square 
tne inch. 
Tons per Tons per 
1895 Report a square inch. | square inch. 
1921 w« = B.8.8. No. 899: 
Pp 
t 7+ p 25-8 38-7 
Lame’s formula : 
Be itp : 
a "f-> ~~. mA _ 26-8 38-7 


Where ¢ = thickness in in. 
4 = pressure in Ib. per — inch. 
n. 
d 


= outside diameter in 
= Inside diameter in in. 
J = stress in Ib. per square inch. 





of 15 per cent. on 2 in. for a strip test-piece of the 
thickness of the cylinder wall and having an area of 
approximately 0-25 sq. in. 

General Details of Manufacture.—The design of the 


3. GRAPH OF PRESSURE TESTS. STEEL B. 
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cylinder is shown in Fig. 1, from which it will be 
noticed that the inside diameter is 7-5 in. and the wall 
thickness 0-2 in. Under a working pressure of 3,000 Ib. 
per square inch, and using formulw suggested in 


Taste Il.—Analyses and Billet Tests. 








| Steel A. | Steel B. 
Analyses. Per cent. Per cent. 
Carbon 0-310 0-280 
Silicon 0-160 0-190 
Manganese os és on 0-490 0-490 
Sulphur .. o6 o% oe 0-050 0-032 
Phosphorus os oa 0-038 0-030 
Nickel 2-620 3-320 
Chromium 0-710 1-120 
Molybdenum 0-380 0-470 
Tests on Billets after Air-Hardening and Tempering. 
Yield point. Tons per square inch 49-80 51-20 
Maximum stress. 
Tons per square inch 58-00 61-60 
Elongation on 2in. Per cent. 20-00 20-00 











Table I, the stress in the cylinder wall, as calculated 
from the various formule, is approximately 26 tons 
per square inch. Two materials were used, the 
analyses and billet tests of which are given in Table II. 
The billets were heated to a temperature of approxi- 
mately 1250 deg. C. and punched in a vertical press, 
followed by hot-drawing through,dies and on a mandrel. 
The billets were reheated and again drawn through 
dies on a mandrel. The air-hardening nature of the 
steels made it necessary to soften the hollows at a 
temperature of 650 deg. C. before machining, which 
was done to ensure concentricity and freedom from 
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surface defects. This softening treatment was also| bursting pressure was in the neighbourhood of 6,700 lb. | of 3,000 lb. per square inch. They were suitably 


carried out between each of the cold-drawing operations | per square inch for cylinder 10a, and 6,800 Ib. per protected and fired at directly from a range 
which were necessary to reduce the wall thickness to| square inch for 20a. The nature of the bursts is | 


of 25 yards, 
The results 


using a service rifle and pointed bullet. 


the specified dimension. The cylinders, after cold-| shown in Fig. 7, from which it will be noticed | were perfectly clean penetrations without indication of 
indi- | tearing, splitting or fragmentation. 
The 


drawing, were gauged for wall thickness, and were | that 
The open! cation whatever of liability to fragmentation. 


examined generally for surface defects. 
ends were swaged down, and 
the cylinders were then heat- 
treated. Steel A was air- 
hardened from 850 deg. C. after 
being heated for 80 min. and 
at C. for 








both cylinders bulged, and gave 








The foregoing tests seem to indicate that high- 














tempered 600 deg. 
90 min. Steel B was air-hardened 
from 820 deg. C. after being ra 
heated for 90 min. and tempered 
at 650 deg. C. for 90 min. Test- 
pieces representative of the two 
steels were heat-treated with the i 
corresponding cylinders. The 
necked ends were screwed, and 
the cylinders were prepared for 
various tests. Nineteen cylin- 
ders in all were manufactured : 
ten from steel A, numbered, 
respectively, la to 10a, and nine 
from steel B, numbered, respec- 
tively, 12a to 20a, 
Hydraulic- Pressure Tests.—Six 
cylinders from each type of steel 
were tested under hydraulic 
pressure by the well testing 
method. The cylinders were 
filled with water and placed in 
a suitable container with a gauge 
attachment so that any volume 
change in the cylinder under \ 
pressure was recorded in cubic 
inches. The pressure was in 
creased gradually in stages of 
500 Ib. per square inch, the 
stretch of the cylinder in cubic 
inches being measured while 
under pressure, and the per- io ao 2 Ow 
manent set, if any, being : 
measured when the pressure 
was released at each stage. The Fic. 7. Burst-CyLinpers Nos. 10a anv 20a. Fic. 10. Portions or CytinperR No. 14 
results are show n in Figs. 2 and BEFORE TESTING. 
3, page 491. Cylinders Nos. 10a 
and 20a were removed from the testing well after the dimensions after bursting are given in 
pressure of 4,500 lb. per square inch had been released. Table IV. 
Mechanical Tests.—Representative mec 
Taste 1V.—Details of Cylinders Nos. 10a and 20a after hanical tests were made on strips heat- 
Bureting. treated with the corresponding cylinders and 
(See also Fig. 4.) on cylinders 10¢ and 20a after bursting, and 
Ss eee ee * the results are shownin Table V. The test- : 
Cylinder 10a Cylinder 20a pieces from the burst cylinders were cut as 
shown in Fig. 4. Tensile test-pieces were 
Thickness at taken in strip form, the parallel portion being 
fracture in in about 1} in. wide, in order to give a cross- 
Ring A 0-199 0-173 sectional area of approximately 0-25 sq. in. 
' ® : ee , 3h, The impact tests were made on standard 
10 mm. by 5 mm, test-pieces having a notch 
, inliiti After Relnre After with a standard root radius of 0-25 mm. and 
Testing. | Bursting. | Testing. | Bursting. & depth of 1-50 mm. Hardness tests, made 
_ - on a l-in. ring cut from the middle of each 
Gieseetenes: |. in. in. in cylinder, indicated satisfactory heat treat- 
Ring A 25-00 25-625 25-00 25-50 | ment and showed very clearly the hardening 
» 25 ro tee | 25 po 25 - ¥ effect at the point of fracture. 
- — = — Rough-Handling Tests.—Three cylinders, 
Nos. la, 3a amd Il3a, were fitted with a 
Taste V.—Mechanical Tests steel plug sweated in at one end and a 
(See also Fig. 4.) | standard oxygen valve at the other end. 
- | Each cylinder was charged with the air to 
Steel A Steel B a pressure of 3,000 lb. per square inch. 
Cylinders la and 13a were dropped vertically 
from a height of 30 ft. on to a concrete 
Yield point. Tons per square inch 48-44 47-90 block. The velocity at impact would be 
Maximum stress } o. p ’ 
Tons per square inch | 58-60 56-90 | 44 ft. per second, or 30 miles per hour. No 
Elongation on 2 in Per cent 17-50 21-00 appreciable change was noticed in the 
mr vongitudinal Ftd. | 14, 14}, 154 | 18,18, 165 | CYUMders after this test, and the fittings 
Transverse 4,3, 4 5, 5. 5 remained intact. A 56-lb. weight was 
eres ae SPN __ | dropped squarely on cylinder No. 13a, placed 
horizontally, and the result was a slight 
Burst Cylinder 10¢ Burst Cylinder 20a depression of %& in. The 56-lb. weight was 
re. a | arranged to fall edge-wise on cylinder No. 3a, 
ri T2 Tl, T2 jand here again the result was merely a 
— - 27 SA Pe —— | depression of ¥ in. Fie. 11. Portions or CYLINDER No. 1A 
Yield point. Tons per Crushing Tests and Flattening Tests. Arter TESTING. 
squareinch — 51-40 50-80 | 53-80 51-90 | Cylinder la, which had been dropped 
Maximumstress.Tons; bias ™ - vertically from a height of 30 ft., was 
per square inch 56°75 57-00 57-30 56-90 - 7 pate A ‘ . . Fam 
Elongation on 2 in j cut up as shown in Fig. 10. Two rings, each 14 in. , pressure light-weight cylinders can be manufactured 
Per cent 16-00 18-00 | 17-00 19-00 | in width, were cut from the centre of the cylinder, | to withstand very rough handling. 
ge and the end pieces were crushed (a) longitudi- RTT Ta a CCTs RT RT 
1 Ft.-lb. | 9, 11,8 | 129, 208, | 12,124, | 14,14 nally and (6) transversely. One of the rings was . mara | : 
ue 12 10) 14} pulled diametrically in a Buckton machine, and ———_ — Ace nwer ye a 
ransverse ; . . aes : » Co ro anada, Limited, whose 
Ft.-lb. | 3},3,3 | 3,3),4 | 3,33, 4 | 54, 5,5 5 then = —_ a “+ -. a... oe | pg met Quebec, have recently started production 
Pil alia hi! ____ | was d. xe results of these tests are shown at new works laid out at North Vancouver for the pro- 
. in Fig. 11. : | duction of the “ Bonna”™ type of pipe which is con- 
Adequate protection was arranged, and the pressure Bullet Tests.—Cylinders 2a and 15a were fitted with | zructed of welded steel cylinders and reinforced con- 
was gradually increased until bursting occurred. The' plugs and valves, and charged with air to a pressure | crete. . | 
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MOULD MATERIALS FOR NON- 
FERROUS STRIP INGOT CASTING.* 
By G. L. Batty, M.Sc. 


Tse work to be described in this paper formed a 
portion of a comprehensive research on the casting of 
70 : 30 brass strip ingots which has been in progress 
for some years in the Research Department, Woolwich, 
for the British Non-Ferrous Metals Research Associa- 
tion. The work comprises a detailed study of the 
cause and avoidance of certain types of defect which 
are encountered in brass strip ingots when cast-iron 
moulds are used, and an examination of the properties 
of a variety of alternative mould materials. At the 
outset information was sought as to the moulds used 
and service obtained by a considerable number of 
manufacturers in this country. Cast-iron moulds 
were found to be almost universal, but, in addition to 
their liability to cracking, they are subject to another 
disadvantage—the evolution of gas from the mould 
face where the dressing is too thin or on account of 
local overheating, and the consequent formation of 
an ingot surface defect commonly termed “ blowing.” 

Information concerning the quality of the cast- 
iron normally used for commercial ingot moulds was 
obtained by the examination of samples of worn-out 
ingot moulds obtained from the works of sixteen 
members of the British Non-Ferrous Metals Research 





Association. 


Fig.13. TEMPERATURE GRADIENTS IN CAST-IRON & COPPER MOULD WALLS. 
Fig.14. 





* 

Small scale tests were accordingly made of the effect 
of varying degrees of oxidation on a variety of ferrous 
alloys of different carbon contents, namely, grey cast 
iron, mild steel containing 0-1 per cent. carbon, high- 
carbon (1 per cent.) steel, and white cast iron, confirmed 
the suggestion that “ blowing” is due to a reaction 
between oxide and carbon in the surface layer of the 
ingot mould. Where the carbon content of the surface 
layer of the mould material was high, the amount of 
gas evolved varied, in each case, in the same direction 
as the degree of oxidation. In the case of mild steel, 
which gave a mere trace of gas at ordinary temperatures 
the absence of “ blowing” at 700 deg. C. was probably 
due to the thick layer of surface oxide. When for other 
reasons an ingot of the dimensions 12 in. by 6 in. by 
1 in. was cast in a mild-steel mould at an initial 
temperature of 700 deg. C., the longer time of 
solidification permitted sufficient gas evolution at the 
steel-oxide face to cause some of the superficial oxide 
on the mould to be pressed into the ingot surface. 

In order to determine the reaction temperature 
between oxide and carbide, samples of grey and white 
iron were heated in vacuo after various treatments 
and the volumes of gas evolved at different temperatures 
were measured. It was apparent from the results 
obtained that the “ blowing” of grey cast-iron which 
has been exposed to the atmosphere after the extraction 
of dissolved gases in vacuo is connected with the 
absorption of oxygen by the specimen. White-iron 
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Analysis showed that the compositions of these 
specimens varied between wide limits (see Table I) 
while the specific gravities covered the range 6-80 to 
7-15. The samples supplied had been in service for 
periods varying from 4 months to 10 years before 
failure—generally by cracking—but the information 
given was not sufficiently detailed to permit any correla- 
tion of life with composition. The cast-irons tested 
were all of similar open grain, and porosity of the 
surface layers due to loss of graphite suggested itself 
as a possible cause of the gas evolution on heating. 
Preliminary trials of plates of non-porous materials, 
such as mild steel, copper, aluminium-bronze, Nichrome 
and Acheson graphite all showed freedom from 
* blowing.” 


TaBLe I.—Range of Composition of Commercial Cast- 
Iron Ingot Moulds. 


Per cent. 
Graphitic carbon 2-5 to 3-1 
Combined carbon nil to 0-8 
Silicon ose 1-5 to 4-0 
Manganese 0-3 to 1-0 
Sulphur 0-04 to 0-13 
Phosphorus 0-14 to 1-2 


The probability that the gases are evolved from the 
liquid brass, or from a reaction between the brass 
and the mould face, is small in view of the absence of | 
“ blowing” with mild steel and graphite moulds. 
That dissolved gases could be evolved rapidly and in 
considerable amounts from the mould material on 
heating at atmospheric pressure also appeared unlikely. 
The possibility that gas could be formed by a reaction 
in the surface of the cast-iron, involving a superficial 
oxide film and the carbon of the iron, was then con- 
sidered. The surface of the cast-irons previously 
tested were oxidised in varying degrees, and the 
reduction of this oxide by carbon when the mould 
surface was heated to a high temperature would be 
expected to result in evolution of oxides of carbon. 

_* Communication from the Research Department, 
Woolwich, to the Institute of Metals, read at the joint 








session of the Iron and Steel Institute and Institute of 
Metals, held on Tuesday, September 13, 1932. Abridged. ' 





cylinders subjected to similar treatments gave off 
appreciable volumes of gas, again at 700 deg.—800 deg. 
C., only when oxidation between annealings was 
permitted. To sum up, the following facts became 
apparent from the experiments carried out :—({1) On 
exposure to the atmosphere, a cast-iron absorbs 
oxygen which causes evolution of gases on heating. 
(2) This gas evolution commences at 700 deg. C., and 
becomes rapid at 750 deg. to 800 deg. C. (3) Gas 
evolution is accompanied by the decarbonisation of 
the pearlite in the surface layer of the iron. 

In view of the fact that pearlite appears to be the 
main constituent reacting with superficial oxide, tests 
were made of a small plate of non-pearlitic iron, 
prepared by cooling a high-silicon iron slowly from 
900 deg. C. The structure of the plate was almost 
entirely ferrite and graphite. The volume of gas 
evolved on testing was 0-04 c.c. on the first case and 
0-08 c.c. on the second. These amounts are much less 
than those obtained from normal grey irons, but are 
sufficient to indicate a small effect due to the presence 
of graphite—due either to reaction with oxide where 
contact with the graphite flakes is sufficiently good 
or to the retention of air in the mould surface, par- 
ticularly where graphite is mechanically removed 
from the surface layers. 

Discussion of Results —Examination of various 
possible causes of the “ blowing” of cast-iron ingot 
moulds has indicated that this only occurs when 
pearlitic irons are superficially oxidised. Graphite 
alone produces only a small amount of * blowing,” 
but this phenomenon is liable to occur with a wide | 
variety of ferrous alloys in which the content of 
combined carbon is high. The presence of an oxide 
film on the surface of a cast-iron ingot mould is very 
difficult to avoid entirely. In ordinary works practice 
the thickness and nature of the usual type of mould 
dressing provide some protection against oxidation 
and against local overheating during pouring, but a 
thin mould dressing is relatively ineffective in this 
direction. In the small-scale experiments described, 
cast-iron was found to oxidise sufficiently on free 
exposure to air at atmospheric temperatures to produce 
“ blowing” on reheating, and experimental trials of 


cast-iron ingot moulds under conditions designed to 
minimise oxidation failed to reduce “ blowing” to 
any great extent. Freedom from ‘“ blowing ”’ could be 
secured by the application to the mould surface of 
a thick metallic coating, but such coatings showed the 
disadvantage of flaking or blistering with continued 
use owing to the difference between the coefficients 
of thermal expansion of the coating and the basis 
metal. It appears, therefore, that a remedy for this 
defect must be sought in the use of a carbide-free 
mould material. 

The Properties of Mould Materials Affecting their 
Permanence.—Reference has already been made to 
the fact that steel containing only 0-1 per cent. carbon 
proved free, under normal conditions, from the liability 
to “blowing” to which cast-iron is subject, and 
preliminary trials were therefore made of steel ingot 
moulds. It was found that such moulds warped so 
rapidly and seriously as to become useless after several 
casts. The change of form produced in a mass of 
material such as an ingot by non-uniform heating and 
cooling, is due to thermal stresses arising from variable 
changes in volume through the section. Other factors 
being equal, the thermal stresses and resulting distor- 
tion are higher the greater the variation in temperature 
in the specimen. Measurements were made of the 
changes*in temperature at different points throughout 
the wall of the ingot mould during and subsequent 
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| temperature gradients at any stage could be obtained. 
| Several materials were so tested, and the properties 





to the casting of the ingot. From these data the 


Fig.15. TEMPERATURE VARIATIONS IN WALL OF COPPER INGOT MOULD. 
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required for the avoidance of warping were deduced. 
Confirmatory tests were made using a small-scale 
mould, and these were finally extended to the casting 
of brass in larger moulds of promising materials. 

The Thermal Stresses in a Mild-Steel Mould.—The 
rapid changes in temperature of the inner surface 
layer cause large and rapidly changing stresses in this 
portion of the mould wall. The inner face expands 
rapidly during the 10 seconds immediately after 
pouring. The mould tends to open at top and bottom 
to accommodate this increase in length, but is held by 
the clamps and by the rigidity of the thick mass of 
cold metal at the back. In the hot layers of the mould 
a severe compressive stress is thus set up which is 
largely relieved by plastic flow. After 10 seconds from 
the completion of pouring the conduction of heat 
through the mould wall exceeds the rate at which heat 
is supplied to the inner face by the ingot. The inner 
surface layers then cool somewhat while the main 
body of the mould is heating up. The stresses at this 
point are reversed and a tensile stress is set up on the 
inner face and a compressive stress in the outer layers. 
In the initial stages some stress may be relieved by 
permanent extension of the inner face, but as the 
temperature gradient diminishes considerable stresses 
are set up below the elastic limit, and the mould wall 
reaches an approximately uniform temperature with 
a tensile stress on the inner surface and compressive 
stress on the outer. These stresses are largely relieved 
by warping, the mould becoming concave on the inner 
face and convex on the outer. 

Moulds of Grey Cast-Iron and Copper.—Measure- 
ments were made by the same methods to determine 
the temperature variations in the walls of a mould 
(12 in. by 6 in. by 1 in.) of cast-iron, which shows little 
warping under ingot mould conditions, and of copper, 
a material which is now being employed for water- 
cooled moulds. The thickness of the wall of the cast- 
iron mould was 1} in. and of the copper 1 in. The 
temperature gradients in the mould wall at various 
intervals of time after pouring are shown in Figs. 13 
and 14. Curves showing the variations in temperature 
in the wall of the cast-iron mould were similar to those 
shown in Fig. 13, and those for the copper mould are 
shown in Fig. 15. The maximum temperature reached 
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by the inner face of the cast-iron mould was about 
100 deg. C. below that for mild steel. This temperature 
is probably affected by slight variations in the distance 
of the stream of metal from the mould face. 

The thermal stresses set up in the wall of a grey 
cast-iron mould are of the same order as those in a 
steel mould, and the absence of warping is due to the 
different mechanical properties of the cast-iron. 
The initial expansion of the inner layers causes a small 
permanent deformation by compression, followed by 
a reversal of stress on cooling down, as in the case of 
mild steel. The tensile stress up in the inner 
surface causes transverse cracks to appear at com- 
paratively low stresses owing to the weakness and lack 
of ductility of the material. The presence of these 
cracks prevents warping, further stresses being relieved 
by a slight opening of the transverse cracks, producing 
a condition of the inner surface familiar to users of 
such moulds. 

In the case of the copper mould, the maximum 
temperature difference within the wall occurred during 
the first 20 seconds of heating up but did not reach 
100 deg. C. There was no fall in temperature of the | 
inner face while the back heated up, the mould attaining | 
an approximately uniform maximum temperature. | 
Under these conditions the thermal stresses set up 
within the wall would be small, and the entire absence | 
of elasticity in annealed copper enables them to be | 
relieved by plastic flow. 

Copper and heat-treated nickel-chromium-molyb- 
denum steel having proved comparatively free from 
warping in the small-scale tests, moulds of these metals 
were constructed to give brass ingots 24 in. by 6 in. by 
1} in. of 70 Ib. weight. The copper mould was built 
up from plates of rolled electrolytic copper 1-5 in. 
thick. Using a heavy stream of metal (70: 30 brass) 
the alloy steel mould was found to show a tendency to 
weld on to the ingot—which tendency was only 
overcome by aluminising the inner surface. The copper 
mould was not subject to this difficulty. In each 
case a considerable number of ingots was cast in these 
moulds without any serious distortion. This success 
of the special steel and copper moulds provided an 
interesting confirmation of the earlier conclusions which 
had been drawn, but from the economic point of view 
the copper alone constitutes a practicable proposition 
as the aluminised and heat-treated special steel mould 
is somewhat costly. 

The Influence of the Mould Material on the Properties | 
of the Cast Ingot.—Ingots of 70: 30 brass were poured | 
under standard conditions in each of the moulds listed 


set 








in Table II, and examined for surface quality, structure, | 
| first still in which lubricating oil was obtained from 


and soundness. Both inert and volatile (graphite and 
oil) mould dressings were used, other conditions of 
pouring being the same. In each casting the metal was 
poured at 1,100 deg. C. in a single stream giving a rate 
of rise of metal in the mould of 1-2 to 1-5 in. per second. 
The mould was pre-heated to 80 deg. to 100 deg. C. 
and was used vertically. 
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HISTORIC VACUUM STILL. 





noted by Genders, is due to the turbulence set up during 
the initial period of solidification by the volatilisation 
of the dressing, and is of far greater magnitude than 
the differences due to the material of the mould. 

Reviewing these results it would appear that, from 
the point of view of ingot surface, moulds of solid 
copper, water-cooled copper, and alloy steel, give brass 
of higher quality than moulds of cast-iron. None of 
these alternative materials showed liability to produce 
defects in the ingot by “ blowing” or warping. The 
effect of the mould material on the ingot structure 
was slight, water-cooled copper producing only a slight 
increase in columnar crystallisation compared with 
cast-iron. 


AN HISTORIC VACUUM STILL. 


Tue illustration above shows an historic vacuum 
still which has been presented by the Vacuum Oil 
Company to Mr. Henry Ford, and is to be set up 

idison Institute of Technology, 
at Dearborn, near Detroit. 
known, already contains many relics of early engin- 
eering progress. The still, we are informed, is the 
first vacuum petroleum still ever constructed, and the 


crude petroleum on a commercial basis. It is thus of 


| great historic interest, as representing the first step in 


| what has grown to be one of the great industries of the 
| world. 
in 1866, seven years after the first oil-well was drilled 
in Pennsylvania. Mr. Everest, who was originally a 
grocer, was the founder of the Vacuum Oil Company, 
which now employs some 20,000 hands, distributed 
over almost every country in the world. 

The still had a capacity of 30 barrels of oil a day, a 
small figure compared with modern stills, which have 
outputs of thousands of barrels a day. The still was 
operated by a staff of five men, consisting of two fire- 
men working in shifts, two stillmen, and a man to fill 
the oil into cans. Originally the oil was sold in second- 





Mould Material Size . nent Thickness, 
In. 
Grey cast-iron 12 6 l 1} 
W ater-cooled copper 12 x 6 1 ; 
Heat-treated Ni-Cr-Mo steel 24 x 6 1} 1} 
Solid copper 24 x6 1} 1} 


Ingot Surface. 
surface qualities of the ingots with different moulds, 
apart from small amounts of blowing from the cast- 
iron mould when using inert dressings. Where mould 
dressings were thin, the surface chill with the copper 
moulds was somewhat greater than with the others, 
resulting in fine laps on the ingot surfaces. These, 
however, were avoided when a moderately thick mould 
coating was used. 

Soundness.—Density determinations were made on 
representative whole 12 in. by 6 in. by 
and on longitudinal half sections of each large ingot. 


The results calculated to percentage cavities in the | 


whole ingot showed little variation for any one size of 
ingot, except that the water-ccoléd copper mould 
castings were slightly sounder than castings of the same 
size in the cast-iron moulds. 

Ingot Structure.—The structure of ingots cast in the 
different moulds under comparative conditions varied 
but little. Where an inert mould dressing was used, 
the crystals were mainly columnar with only a small 
centra! zone of equiaxed structure. In the small ingots, 
the water-cooled copper moulds appeared to increase 
somewhat the length of the columnar crystals, but little 
difference was observable between the structures of 


the large ingots cast in solid copper or alloy steel | 


moulds. The use of a volatile mould dressing produced 
an altogether different structure with all tvpes of ingot 
mould, the ingots consisting almost entirely of fine 
equiaxed crystals. This effect, which has been previously 


Little variation was observed in the | 


1 in. ingots | 


hand oyster cans, but the company was early successful 
the second-hand can stage was soon passed and the 


| Limited, Bush House, Aldwych, London, W.C.2. 


The Institute, as is well | 


|} hand from 


}and stationary installations. 


The still was erected by Mr. Hiram B. Everest, | 


| both propelling and auxiliary, are installed. 


first still was relegated to service as a storage tank, its | 


place being taken by larger units. The setting-up of the 
still in the Dearborn Institute will be supervised by old 
| servants of the company, who were connected w ith its 
operation before it was dismantled. These include 
| Dr. Florus R. Baxter, who is in charge of the testing 
laboratories of the Vacuum Oil Company and has been 
connected with the Company for more than fifty years, 
Mr. August Goebel, head stillman for forty-two years, 
}and with a total of fifty-nine years’ service, and Mr. 
Richard King, foreman bricklayer, who retired in 
1928, after fifty-two years’ service. We are indebted to 
Messrs. Vacuum Oil Company, Limited, of Caxton 
| House, Westminster, for the photograph and informa- 


| tion on which this account of this interesting relic is 
| 
| 


based. 


| Researca Activrtres ry Unrrep States MINERAL 
Inpustrizs.-The United States Bureau of Mines, 
acting in co-operation with the Committee on the Corre- 
lation of Research of the American Institute of Mining 
and Metallurgical Engineers, has recently completed the 
compilation of a list of research problems engaging the 
attention of industries dealing with minerals and mineral 
products. The list covers coal, petroleum, natural gas, 
and asphalt, other non-metallic minerals and products, 
metallic ores and products, and miscellaneous questions. 
The list is designated Information Circular 6,637, and a 
limited number of copies is available for distribution to 
those particularly interested. The circular may be 





Mines, Washington, D.C., U.S.A. 


CATALOGUES. 


Cast-Iron Paving.—A catalogue of cast-iron paving 
blocks is to hand from Messrs. The Stanton Ironworks 
Company, Limited, near Nottingham, The blocks are 
2 in. deep, and 11} in. square, with studs 4y-in. high, 
while the underside is recessed. 

Marine Wireless A pparatus.—-Messrs. Siemens Brothers 
and Company, Limited, Woolwich, London, 8.E.18. 
have issued a pamphlet describing their marine wireless 
telephone set for coasting ships, trawlers, yachts, and 
other vessels not legally compelled to carry wireless. 

Steel Castings.—A catalogue of steel castings issued 
by Messrs. English Steel Corporation, Limited, Sheffield. 
shows examples in the form of railway automatic couplers, 
bogie side frames, axle boxes and a large well wagon for 
which the Corporation produced all the steel castings. 

Locomotive Valve Gear.—A description of the Gresley 
valve gear and the three-cylinder locomotive is given in 
a pamphlet issued by Messrs. The Superheater Company, 
Figures 
and graphs of tests and full technical particulars are 
included. 

Electrical Plant.—A general descriptive pamphlet 
dealing with electrical machinery and equipment, such 
as generators, motors, controls, and switchboards, is to 
Messrs. W. H. Allen, Sons and Company, 
Bedford, covering naval, mercantile marine 
Messrs. Allen have also 
issued a leaf catalogue describing their ‘‘ Omniduktor ” 
unchokeable pump. 

Marine Oil Engines.—A pamphlet of illustrations of 
launches, river and coasting vessels, herring drifters, 
tankers, tugs, &c., is to hand from Messrs. The Newbury 
Diesel Company, Limited, Newbury. These are examples 
of the craft in which the company’s marine oil engines, 
The sizes 


Limited, 


made range from 6 h.p. to 400 h.p. 

Concrete Reinforcement.—A catalogue of ‘‘ Hy-Rib”’ 
reinforcement for concrete floors, roofs, ceilings, walls, 
partitions, &c., is to hand from Messrs. The Trussed 
Concrete Steel Company, Limited, 22, Cranley-gardens, 
South Kensington, London, S.W.7. The stiffening 
ribs are formed by pressing the sheet steel and serve 
for studding and centring during erection. Much useful 


| information is given, with illustrations. 


Oil Engines and Aircraft.—Messrs. Petters, Limited, 
Yeovil, have now issued a catalogue in which the deserip- 
tions of all their products are collected. These are oil 
engines for power and electric drives, marine oil engines, 
electric-generating sets, pumping sets, and aircraft. 
The engines are suitable for all services and are made 
from 400 b.h.p. down to the smallest sizes. The com- 
pany has been producing aeroplanes since 1915. 

Ball Bearings.—The new edition of their general 
|eatalogue issued by Messrs. The Skefko Ball Bearing 
Company, Limited, Luton, is well arranged and includes 
compact tables of dimensions and other technical 
particulars under five general headings, dealing with the 
types of bearings known as double-row self-aligning, 
deep groove single-row, roller, single-thrust and double- 


thrust. These cover all usual and many special require- 
| ments. 

Condensers.—A_ catalogue received from Messrs. 
Metropolitan-Vickers Electrical Company, Limited, 


Trafford-park, Manchester, gives a description of their 
down-flow surface condensers for units of medium size— 
the example test result being of a condenser of 8,250 
sq. ft., cooling surface serving an alternator carrying 
|a load of 5,652 kw. Line illustrations of cross and 
longitudinal sections are given, in addition to side and 
end views. 

Engineering Products.—Messrs. Sir W. G. Armstrong, 
Whitworth and Company (Engineers), Limited, Scots- 
| wood, Newcastle-upon-Tyne, have sent us a pamphlet 
giving illustrations and brief particulars of their principal 
| products, including steam locomotives, oil engine and 
rail tractors, marine engines, boilers, pneumatic tools, 
furnaces, cotton gins, road-vehicle wheels, and a wide 
| range of machines, machine parts and castings. Special 


obtained on application to the United States Bureau of | catalogues for each product are also issued in English 


and in several foreign languages. 
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CONTROLLED HUMIDITY IN 
WOOLLEN AND WORSTED MILLS.* 
By S. G. Barxer and M. C. Marsu. 


Ix our wool industries the problem of humidity | 
control resolves itself into two distinct parts, viz., | 
(1) mills, (2) testing rooms. Owing to the heat| 
created by machines, &c., in a mill, the temperature | 
is usually high and the humidity consequently low. 
The humidity of the air has generally to be increased. | 
Rarely in our experience has the humidity been too 
high for manufacturing to be carried on and therefore 
drying plants are not generally installed. Control | 
of humidity in mills resolves itself into the control | 
of humidifiers as distinct from dehumidifiers. Mill 
humidifiers may be divided into four classes. 

(a) Simple Spray Type.—Water is atomised by | 
means of a jet of compressed air in a manner analagous 
to the common scent-spray. Control is effected by | 
turning on and off the compressed air supply. 
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now evolved an inexpensive and efficient apparatus | flannel. Shielding is impossible as it would prevent 
which has been adopted by certain of the Services | the accurate sampling of air in the room. The flannel 
and other Government Departments, railways, mills, | also collected dust and the weights needed adjustment 
&c. Two towers, Fig. 1, are provided, one filled with | every few days. 

coke over which water drips, and the other with solid| The first hair type of control developed in our labora- 
calcium chloride in lumps. At the top of each tower | tories was constructed in conjunction with the Cam- 
is an electric fan of the exhaust type. The appropriate | bridge Instrument Company, Limited. The general 
fan is turned on by an automatic control to be described | arrangement of the instrument is shown in Fig. 2. 
later according to the needs of the room. This form | A single horsehair H, 40 cm. in length, is fixed at one 
of apparatus is proving highly satisfactory. lend to a base D, while the other end is attached to 


Automatic Humidity Controls—The advantage of | the spring C, which is provided with an adjusting 


| automatic over hand control in giving better results| screw E, whereby the tension of the hair may be 


and in saving labour are so obvious as to need no| varied. To the midpoint of the hair is attached a 
further comment. There are two main types of humi- | thin metal strip G, which passes round a pulley fixed 
dity control in use, namely, the wet and dry bulb type | to the spindle F; this spindle also carried a pointer. 
and the hair or membrane type. A third type which |The length of the hair varies with the humidity of 
is a recent development is operated by the deposition | the surrounding air, causing variations in the amount 
of dew on a surface. The Cambridge Instrument | of sag, resulting in corresponding movements of the 
Company, Limited, make an instrument of this type, | pointer. Torsional control of the spindle is effected 
but as it has not been used for general humidification | by means of two spiral springs K,, K,, which are 
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(6) Enclosed Spray Type.—In this type 
a stream of air flows through the humidi- 
fier without the use of a fan. It 
generally induced by a jet of water at 
high pressure issuing from a specially 
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designed nozzle. A typical example is . 
the well-known type in which the water 
supply for controlling humidity is stopped | 








and started as required. 

(c) Simple Ventilating Type.—A fan is 
provided in this type to give a definite | 
circulating and mixing of the humidified 
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air. This renders these appliances very 
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amenable to automatic control. Regula- 
tion of humidity is effected by varying 
the amount of water supplied to the 
humidifier. They are more flexible than 
the previous type in which there are only “on” and | 
“ off” positions. We have used an apparatus of 
this class for a good deal of experimental work on 
humidity control in mills and have been very satisfied | 
with the results it has given. 


5) 


(3488. oT 


WET 


schemes, it need not be discussed further here. 
wet and dry bulb type of control has the advantage 
of constancy, provided that it is kept in good order. | a differential thermo-couple A, B, formed of copper- 
A dirty covering on the wet bulb or lack of water will, | constantan elements, which is mounted at the extreme 
of course, render the whole instrument inaccurate. | end of the pointer, and to a moving-coil relay. Mounted 
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insulated from the spindle; from these springs connec- 
tions are made by means of fine wires to the ends of 





(d) Central Station Type.—At present the more | Careful attention at frequent intervals is essential. immediately above the junctions of the thermo-couple 


elaborate central station type of air conditioning | 


apparatus is not used in the wool industries, owing | this way. They need checking from time to time and|tained at a dull red heat. 
This type always embraces} perhaps small adjustments. 
A simple type is in| them to be very suitable for use in mills, especially | control the supplies of moist and dry air to the chamber. 
It is very similar to the simple | where there may be a good deal of dust and lint in| These relays are marked M and N, in the diagram, 


to its great initial cost. 
an automatic dew-point control. 
use in some mills. 


ventilating type, but the humidifying arrangements | the air, and all our recent work has been confined to | Fig. 3. 
and fans are concentrated in one unit, and the /| this type. 
humidified air is distributed by means of trunks. | the findings of the control into the operation of valves, 
Again the humidity is controlled by altering the|&c. These are fluid pressure (the fluid generally being 


The hair or membrane type need no attention in| is a small electrically-heated coil L, which is main- 
From the apparatus 


We therefore consider | described, connections are made to two relays which 


When the pointer is mid-way between the 
There are also two methods of translating | thermocouples, both junctions are equidistant from 
the heater, the moving-coil relay is in its zero position, 
and neither of the relays M and N is energised. If 
the air becomes drier, the hair will shorten, causing 





amount of water supplied to the humidifier. 


| air, but occasionally water) and electrical methods. 





Testing Rooms.—The control of humidity in testing| The fact that there is generally no compressed air 
rooms is rather a different problem from that in mills, lin the mills with which we are concerned, has con- 
as more precision is required in all states of the weather. | centrated our interest on the latter method. 

It is essential to have thermostatic control of the| Development of the Hair Type Electrical Humidity 
heating and to provide means of drying the air. The | Control.—The earliest type of control used in our 
former is now an ordinary commercial proposition | laboratories consisted simply of a piece of flannel 
and needs no further comment here. The best means, | about 18 in. square, suspended from a balance and 
however, of humidifying and drying the air in a small| counterpoised by the appropriate weights to give a 
room has needed a good deal of research and we have | balance at the desired humidity. Lack of balance 
_____| caused electrical circuits to be completed and thus 


action. Though apparently, crude, this method is 
very sensitive owing to the delicacy of the modern 
| balance. 


* Contribution to a Joint Discussion on “‘ The Control 
of Humidity in Industrial Processes,” before Sections A | 


and G of the British Association, at York, on September 6, 
Abridged. 


1932. 





the pointer to move so that junction B is close to the 
heater. The moving-coil relay will then be deflected, 
thus energising the relay M, which controls the supply 
of moist air. When the air becomes too moist, the 
hair will lengthen, causing junction A to be influenced 
by the heater, thus energising relay N, which controls 
the supply of dry air. The adjustment of the control 
to give the required humidity is performed by trial 
and error in conjunction with a standard hygrometer. 





| humidifying or drying apparatus to be brought into | 
| required value. 


It suffers from draughts which disturb the | 


This is done by turning the screw E, until the pointer 
is in the centre position, when the humidity is at the 


This control was used for a long time in our large 
constant-humidity room. Here the current from the 
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relays M and N opens electro-magnetic air valves, 
admitting wet and dry air to the room. A similar 
instrument has been used in mills (without drying 
arrangements). The current from the relay is then 
taken to a hydro-electric relay, which causes a water 
or steam valve on the humidifier to be opened and 
closed by means of water pressure. 

Experiments were made later to see whether, for 
industrial use, a simplified control instrument could 
not be produced. The heater and thermocouple part 
was omitted, and a direct contact arrangement pro- 
vided. To cut down sparking, resistances were con- 
nected across the two gaps. There is no need for 
the moving-coil relay with this method, since the 
contacts are connected directly to the mains relays. 

In the early stages of the trial of this control, there 
was a great deal of hammering of the relays when 
contact was first made. This was so bad that the 
instrument was nearly abandoned. It was found, 
however, that the hammering was due to the move- 
ment of the armature of the relay. This caused the 
contacts to separate for a brief period, and then the 
armature was released, only to be attracted again 
immediately. This difficulty was entirely overcome 
by mounting the complete control on three springs, 
the horizontal one being attached to the control at | 
its central point. This control has now undergone a| 
prolonged test, and is found to be nearly as good as 
the more elaborate model for practical purposes. The 
contacts, however, need cleaning at intervals of a few 
weeks. 

Both of the instruments described above are of 
such a design as to require a skilled instrument maker 


Pig. 5. 
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4 
TO MAIR CONTROL 


for their construction, and consequently cannot be 
produced cheaply. Some time ago, the need arose | 
for a robust and inexpensive control outfit for humidity 
control in small laboratories and testing rooms. After 
some experimenting, a complete outfit was built and a | 
description published. In order to keep the cost as 
low as possible, the instrument was designed so that 
standard products could be used for most of its com 
ponents, the others being of simple construction, easily 
within the scope of any workshop. 

Fig. 4 shows the complete control, which consists 
of two parts, the hair control and the relay board. 
The control depends for its operation on the extension 
of hair at high humidities and contraction at low 
humidities. The hairs are pulled to one side by means 
of a spring blade, carrying contact points, and moving 
when the hairs extend or contract. When the move- 
ment from the zero position is sufficient, one of the 
relay circuits is closed, thus switching on the humidify- 
ing or drying apparatus, as required. When this 
simple arrangement was first tried there was much 

hammering ” of the relays, due to the vibration of 
the spring arm and to sparking at the contact points. 
To overcome this, Stevenson suggested that when a 
relay operates, it should stay om for a definite period. 
He obtained this period by means of a thermic flasher. 
This worked well, but the thermic flasher has since 
been abandoned as needing too delicate adjustment, 
and has been replaced by a rotary switch driven by 
a Warren synchronous motor. With this arrangement, | 
once a relay is energised, it is compelled to remain 
‘on”’ until the end of a 30-second period. Then, if 
the hair contacts have separated, it will fall to “ off,” 
but otherwise it will keep “on” to the end of that 
period in which the hair contacts open. In this way 
all * hammering *’ has been eliminated. 

The details of construction can be seen readily from 
Fig. 4. The frame is bright mild steel throughout. 
The spring arm is made from j-in. clock spring, but is 
thinned down to 0-010 in. just below the top clamp. 





| towers, 


The contact points are standard magneto types, those 
on the arm being riveted in position and the others 
having screw threads for adjustment of the gap between 
them. The base plate shown in Fig. 4 is only used 
when a firm and vibrationless support is available ; 
otherwise the whole control is suspended on springs. 

The relay board is shown in Fig. 4, and diagram- 
matically in Fig. 5 (in the latter one relay is shown for 
the sake of clearness). It essentially comprises two 
Isenthal mercury-type, 12-volt, alternating-current 
relays J, a Warren synchronous motor K which has 
a speed of | r.p.m., and a 12-volt transformer. These 
are mounted on an ebonite panel provided with suitable 
terminals. The relays are fitted with their length at 
right angles to the panel and are provided with adjust- 
able balance-weights and light springy blades L, about 
0-006 in. thick and 0-125 in. wide. 

The Warren motor has two distance-pieces to keep 
it the correct distance from the board. On the shaft is 
fitted a 2-in. brass disc M with a diametral insulated 
strip 0-1 in. wide. This strip is conveniently made by 
machining or filing out the slot, slightly under-cutting 
the sides and filling it with molten shellac, which is 
afterwards trimmed up in a lathe. The relays and 
motor with disc are so arranged that when the relay 
is energised a contact shoe on the springy blade L of 
the relay strikes the disc M. Fig. 5 shows how this 
short-circuits the hair contacts until the insulating 
strip passes under the contact shoe of the relay. This 
will clearly give the effect described above. 

It will be obvious that as this instrument depends 
on a synchronous motor, it can only be used on alter- 
nating current. For direct-current supplies it would 


Fig.6. 
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be possible to use an ordinary motor and worm-reduc- 
tion gear instead of the Warren motor, but with 
increased expense and decreased neatness. The low 
voltage for the relays is best obtained from a battery 
with a trickle charger. As mentioned earlier, the 
relays are connected to fans on the wetting and drying 
respectively, when used in testing rooms. 
When used in mills, only the wetting side is operated, 
and this is connected to a motor-driven pump supplying 
water to the humidifier. Both of these methods have 
had extensive trials and proved serviceable. 

The comparatively recent introduction of thermionic 
valves containing mercury, called gas-filled relays or 
thyratrons, promises to have a considerable effect on 
the design of temperature and humidity controls by 
replacing the mechanical type of relay. These valves 
are able to pass very large anode currents compared 
with the ordinary vacuum valves, and they have a 
rather different behaviour. The only feature which is 
made use of in this work is the variation of anode 
current by changing the phase of the alternating 
potential applied to the grid. This phase-changing 
is brought about by the resistance-capacity circuit 
seen in Fig. 6. It will be noted that the resistance 
can be connected either to the anode circuit or to 
earth. 

Changes of the resistance or capacity which involve 
only extremely small amounts of power can therefore 
be made to control the anode current. Two advantages 
immediately present themselves: Firstly, if contacts are 
used, the ability to operate on a very minute amount 
of power enables these valve relays to work even when 
contacts are dirty; secondly, the anode current can 
be varied continuously from zero to its full value, 
provided that the humidity-control instrument can 
vary a resistance or capacity. This means that the 
humidifying or drying device operated through the 
valve can be run at a speed appropriate to the need of 
the room at the moment. In other words, floating- 
action control is obtainable electrically. Previously, 


unless very complicated devices were used, it was 
impossible to get this action electrically. 

We have worked on two methods of varying the 
phase of the grid, both being developments from Hull’s 
paper on thyratrons. The first is to cause the hair 
control to vary the illumination of a photo-cell, thus 
varying its effective resistance. The second is the 
mechanical variation of capacity by the hair. While 
these developments are still in the experimental stage, 
we feel that they will shortly have practical applications 
of a most useful character. 








LAUNCHES AND TRIAL TRIPS. 


“ CoRABANK.”—Single-screw oil-tank motorship; 
eight-cylinder, single-acting, two-cycle, Workman-Clark 
Sulzer-type Diesel engine. Trial trip, August 24. Main 
dimensions, 495 ft., by 63 ft. 9 in., by 35 ft. 6 in. Built 
and engined by Messrs. Workman Clark (1928), Limited, 
Belfast, for Messrs. Andrew Weir and Company, for their 
Bank Line, Limited, London. 

“* Danum.”’—Grain-carrying sailing barge for service 

rincipally between Hull and Doncaster. Built by 

Messrs. Richard Dunston, Limited, Thorne, near Don- 
caster, for Messrs. Hanley and Sons, Limited, millers, 
Doncaster. 

** BHADRAVATI.”’—Single-screw passenger and cargo 
steamer for service between Bombay and various Indian 
coastal ports; triple-expansion engine. Trial trip, 
September 10. Main dimensions, 230 ft., by 38 ft. 6 in., 
by 23 ft. 3 in. Built by Messrs. Harland and Wolff, 
Limited, Govan, for Messrs. The Bombay Steam Navi 
gation Company, Limited. 

“* HARTLEPOOL.”—Cargo steamer; quadruple-expan 
sion engines. Trial trip, September 14. Main dimen 
sions, 441 ft. 8 in., by 56 ft. 3 in., by 28 ft. 9 in. Built 
and engined by Messrs. William Gray and Company, 
Limited, West Hartlepool, for Messrs. J. and C. Harrison, 
Limited, London. 

“* SILTONHALL.”’—Cargo 


steamer; quadruple-expan 


sion Quadropod engines with drop valves. Trial trip, 
September 26. Main dimensions, 421 ft. 9 in., by 
54 ft. 9 in., by 27 ft. 7 in. Built by Messrs. William 


Gray and Company, Limited, West Hartlepool, for the 
West Hartlepool Steam Navigation Company, Limited 
Engined by the Central Marine Engine Works, West 
Hartlepool. 

“Joun Horxryson.’’—Steel screw steamer for the 
| carriage of coal to the new Battersea Power Station ; 
propelling machinery supplied by Messrs. John Dickenson 
and Sons, Limited, Sunderland. Launch, October 4. 
Main dimensions, 227 ft., by 36 ft. 6 in., by 17 ft. 5 in. 
Built to the order of Messrs. The London Power Company, 
Limited, London, by Messrs. 8. P. Austin and Son, 
Limited, Wear Dock Yard, Sunderland. 





OVERHEAD Lives AssocraTtIon.—The third annual 
conversazione of the Overhead Lines Association will 
be held at 8 p.m., on November 18 at the Georgian 
Restaurant, Harrod’s Stores, Knightsbridge, London, 
8.W.1. Last year nearly 250 guests attended the 
function, one of the attractions of which was an interest- 
| ing exhibition showing technical developments in over- 
head line construction. We understand that this year’s 
exhibition will be more comprehensive and will include 
photographs and drawings of works with which members 
of the Association have connection. Tickets, price 12s. 6d. 
each, can be obtained from the honorary secretary, 
Mr. G. W. Molle, 32, Shaftesbury-avenue, Piccadilly 
bode London, W.1. 
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or LiverPoo..—A large proportion 


| Water Suppiy 
| of the Liverpool water supply comes from Lake Vyrnwy, 
}near Oswestry. In the year ending March 31, 1932, 
63-56 per cent. of the water consumed in Liverpool was 
drawn from this source. Of the remainder, 32-44 per 
cent. was obtained from the Rivington works, Bolton, 
and 4 per cent. from wells within the City. The 33rd 
annual report of the water engineer of the City of Liver- 
| pool, Mr. J. R. Davidson, M.Inst.C.E., shows that the 
| water supplied from all sources totalled 15,932 million 
gallons during the year ending March 31 last, this being 
not only 155 million gallons less than that drawn during 
| the previous twelve months, but also considerably less 
than the average for the five-year period 1926-1930/31 
The new works carried out by the Water Department 
| during the year under review have included several pipe 
| wie main laying operations. Pipe-laying in connection 





with the second instalment of the third pipeline on 
the Hirnant-Morda section from Lake Vyrnwy was 
|} commenced in March, 1931. Briefly, this consisted in 
the laying of about 5} miles of main, divided into two 
| portions, one on each side of the balancing reservoirs at 
Pare Uchaf. The main has a diameter of 42 in., and is 
| composed of bitumen-lined steel pipes protected on 
the outside with a thick coating of bituminous mixture. 
| Pipe-laying on the one section was completed by the 
lend of September, 1931, and on the other in March, 
| 1932. In connection with building developments at 
| Chorley a boosting plant has been installed at Botany 
| Bay on the Rivington system. This consists of a 24-in. 
| diameter multi-stage centrifugal pump, driven at 1,450 
| r.p.m., by a 400-volt, three-phase squirrel-cage induction 
| motor. Maintenance works have included the shingling 
| of the banks of Lake Vyrnwy to prevent erosion due 
| to wave action, the cleaning and re-sanding of filter beds 
lat Oswestry and elsewhere, and the overhauling and 
| repairing of aqueducts, mains, reservoirs, pumping 
engines and other plant. 
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THE TRANSMISSION AND DISTRI- | placed lower down the post, flexible tails being led 
BUTION SYSTEMS OF THE NORTH of in cach case to isolating switches, which are 


METROPOLITAN ELECTRIC POWER 
SUPPLY COMPANY. 
(Concluded from page 436.) 

As mentioned in the first part of this article, the 
secondary transmission pressure in use on the 
system of the North Metropolitan Electric Power 
Supply Company is 11 kv., and 343 miles of line, 
255 miles of which are underground, are operated 
at this voltage. Generally, transformation from 
33 kv. to 11 kv. takes place in outdoor substations, 





some details of which are given later, but in some 
cases the former voltage is stepped down direct | 
to 3 kv., the procedure followed depending on | 


attached to insulators suspended from the frame. 
Leads from these isolating switches are taken 
through a second set of insulators fixed to the pole 
itself, and thence by tails to the spur wires, which 
are also suspended from insulators attached to the 
frame. In cases where Post Office lines were already 
in position across the routes selected for the North 
Metropolitan Company’s wires, cradle guards have 
had to be erected, asillustrated in Fig. 18. This shows 
the 11-kv. line from Reed to Barley and enables the 
general design of the “A” poles and the insulator 
arrangement for the line and anchor wires utilised 
on one of the newer routes to be understood. 

All the substations, whether of the 11-kv. or 3- 


the distance separating the various supply points. | kv. type, are the centre of a network of low-tension 
The reason is, of course, that 3-kv. switchgear | distributing mains, from which individual consumers 
has been until recently much cheaper than that | are fed at a pressure of 415 volts between the phases. 
designed for 11 kv., and the same is true of the | The total length of this network amounts to 1,031 
cost of the tappings it is necessary to make from! route miles, of which 1,016 miles is underground, 


and overhead lines is rather in favour of the former 
where high-pressure and low-pressure supply is 
required along the same route. Fig. 40, page 497, 
shows the typical arrangement used on such of these 
lines as are run overhead, while Figs. 37 and 38 illus- 
trate the arrangement of a terminal pole. As will be 
seen, simple timber poles without stays, but secured 
by two kicking baulks, are used on the straight 
runs, while the terminal poles, in addition, are 
stayed with two wires. The insulators are of the 
Diabolo pattern, mention of which has already 
been made, and are secured to the poles by two nuts 
and bolts. Where a change-over is made from 
overhead wire to a cable, the four line wires are 
connected to loops, which are led into a terminal 
box fixed to the pole a short distance below the 
lowest wire. From this box a four-core cable is 
led down the pole into the ground. In a certain 
number of cases both the 3-kv. and the lower 
tension lines are carried on the same poles. An 























Fie. 17. 


the lines to individual farms or other consumers. | 
As, however, cheap and simple 11-kv. switch-gear 
is now available, it is probable that the further | 
use of 3-kv. lines will be restricted and, as a} 
matter of fact, 11 kv. alone is being used for distri- | 
bution in the Bedfordshire, Cambridgeshire and | 
Huntingdonshire area. In all, about 283 miles of | 
3-kv. line are in operation, of which 257 miles is | 
underground and only 26 miles overhead. 
Generally speaking, the same type of pole is used | 
both for 11 kv. and 3 kv., the construction of which | 
will be gathered without further explanation from 
the drawings given in Figs. 20 to 23, on page 496, and | 
Figs. 25 to 29, Plate XIX, as well as from the view | 
reproduced in Fig. 24. As will be seen, the material | 
employed is timber, which is held firmly in the 
ground by kicking blocks and cross-pieces assisted 
by stays at the angles. On the line poles, inclined | 
brackets of the type already described are used, 
while on the angle poles either horizontal brackets 
or special clamps, consisting of two bolts passing | 
through the pole itself and between which Diabolo- | 
shaped insulators are secured, are employed. At 
road crossings different types of earthing bar are | 
in use for the line and angle poles, respectively. | 
In marshy ground, however, the standard poles 
are replaced by those of the “ A” pattern, as shown | 
in Fig. 17, which illustrates part of the Hertingford- | 
bury-Colegreen-Essendon line. Details of a junction 
pole, a photograph of which is reproduced in Fig. 19, 
are shown in Figs. 32 to 34, Plate XIX. It will be 
seen that the uppermost of the incoming line wires 
is connected through insulators to a 3}-in. by 
2-in. galvanised-iron channel which is, in turn, 
supported by the two poles forming the structure. 
In the same way, the two lower wires are connected 
to a frame of 2}-in. by 1}-in. channels, which is 





11-Ky. “A” Potz on Marsny Grounp. 
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11-Kv. Junction Poe. 
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only 15 miles being overhead. This policy has been 
adopted partly because the North Metropolitan 
Company has found that the difficulties of getting 
suitable pole positions and the objections of local 
landowners increase with*the mileage and as the 








distance between the poles becomes shorter, and 
partly because the difference in cost between cables 





example of the arrangement used in these cases is 














CRADLE GUARD OVER G.P.O. WIREs. 


illustrated in Fig. 39, page 497, which shows the line 
running from Knebworth to Codicote. The pole 
is of creosoted fir, 13 in. in diameter, and stability is 
ensured by bolting two baulks measuring 6 ft. by 
8 in by 4 in. and 3 ft. by 8in. by 4in., respectively, 
to its lower end so as to form bearers. A metal 
cylinder is placed round the pole between these 
baulks so as to ensure a good earth. The three 
3-kv. lines are carried on pin insulators, which 
are mounted on an angle-iron fitting secured to 
the top of the pole and at the ends of a bracket 
consisting of 3}-in. by 2-in. channel iron, respec- 
tively. From this bracket droppers are led to a 
No. 7/12 SWG steel earth wire, which is supported 
from the pole by a }-in. eye bolt at a distance of 
3 ft. below the bracket. Below this earth wire are 
the four low-tension line wires, which are carried 
on Diabolo-type insulators, and are placed | ft. 6 in. 
apart from each other and from the earth wire. 
At road crossings and other similar positions steel 
anchor wires fixed on insulators are used to support 
the 3-kv. line wires. 

It should be added that the first lengths of 33-kv. 
cable laid were of the belted type, and that, in contra- 
distinction to experience elsewhere, these have 
given practically no trouble. Since then the more 
modern type of sheathed cable has been adcpted as 
standard. Where a connection is made with the 
overhead lines, these cables are taken right up 
the pole into a dividing box, which is arranged 
so that the bare conductors can be run straight 
in. In some cases a static discharger is also fitted 
at the points where the two systems join. The 
employment of single cables from a box in the 
ground has been considered, but the conclusion 
has been reached that a box on the pole is better 
for the type of cable used. Modifications of this 
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33-kv. switches and the 22-kv. 
switches for the 3,000 kv.-a. trans- 
formers are interlocked, so that the 
former, besides being operable from 
the raft, are also opened at the same 
time as the latter. They can, however, 
only be closed from the raft itself. 
In the same way, the switches on 
both sides of the 22/3-kv. trans- 
formers, from which a supply is given 
to Welwyn Garden City, are inter- 
locked and can be operated together 
byone handle. This supply is trans- 
mitted through two short feeders to 
' a board belonging to the Welwyn 
1 | } Garden City Electricity Supply Com- 
] ; any, Limited, in the same building, 
bp LJ ose - —— aol is stepped down to 240 volts for 
system would, however, be necessary if the primary; We may illustrate the general features of this | local distribution in a number of substations in the 
transmission pressure were raised to 66 kv. The | equipment by referring to the substations at Welwyn | area of that concern. A supply is also transmitted 
22-kv., 1l-kv., and lower voltage cables are of | Garden City and at Cherry’s Green, near Bunting- | by a single feeder operating at 3 kv. to Old Welwyn, 
standard types, and all classes are protected with | ford, respectively. The first of these, of which | through switchgear constructed by Messrs. Switch- 
steel or wire armour laid on an impregnated | illustrations appear in Figs. 30 and 31, Plate X1X, is | gear and Cowans, Limited, Manchester, and an 
material and thoroughly compounded, so that the | interesting from the fact that it forms a converging | automatic voltage regulator. The equipment is 
covering forms a homogeneous whole. These cables | point of the 33-kv. and 22-kv. systems, lines operat- | completed by a 22 ampere-hour battery for emerg- 
are laid direct in the ground at depths depending on ing at the former pressure coming in from Hert-|ency lighting, by an earth recorder for recording 
the type and the character of the ground and|ford, Potter’s Bar and Knebworth, and at the | the leakage current of the 33-kv. system, and by 
footway, and, in the case of those operating at | latter from Hatfield and Wheathampstead. Within! various meters both for the Welwyn Garden City 
33 kv., 22 kv., and 11 kv., are protected by creosoted | the Welwyn Garden City area all the lines are|and the other supplies. It may be added that 
planking, in accordance with the rules of the| laid underground, and the Knebworth cable can be | the arrangements at this substation are shortly 
Electricity Commissioners. |}Seen entering its dividing box on the extreme right} to undergo alteration with a view to eliminat- 
There are 493 substations on the system. These|of Fig. 31. The oil switches, which are carried ing the double transformation we have described, 
include 14 which step down the supply from 33 kv.}on a tubular frame stiffened by cross-girders,| and to providing more space for the lower voltage 
to various lower pressures and have capacities | were manufactured by Messrs. British Thomson-| equipment which, owing to the rapid expansion 
ranging from 250 kv.-a. to 30,000 kv.-a., all except | Houston Company, Limited, Rugby, and have a! which has taken place in this area, is at present 
two being of the outdoor type. Seven more trans- | current-carrying capacity of 300 amperes and a| somewhat cramped. 
form the energy from 22 kv. to lower pressures | rupturing capacity of 250,000 kv.-a. The incoming; A view of the Cherry’s Green substation appears 
and have capacities varying from 300 kv.-a. to | 0-1-sq. in. feeders pass through them to two banks | in Fig. 36, Plate XIX. This is equipped with two 
4,000 kv.-a., while 296 step it down from 3 kv.|of 3,000 kv.-a., 33/22-kv. transformers of the | 500 kv.-a., 33/11-kv. transformers which, as will be 
to the distribution pressure and have capacities | British Electric Transformer Company’s make, | seen, are mounted on a concrete raft. Their high- 
from 5 kv.-a. to 800 kv.-a. Transformation from | one of which can be seen on the left of Fig. 31.| tension side is controlled by two 300-ampere oil 
11 kv. to lower pressures is 2ffected in 136 sub-|On the low-tension side these transformers are | switches with a rupturing capacity of 250,000 kv.-a. 
stations with capacities varying between 15 kv.-a.| connected to 22-kv. switchgear, which is installed|The incoming feeder cables, from Hertford and 
and 1,500 kv.-a., while at the remainder either more|on the upper and ground floors of the substa-| Royston, respectively, are controlled by two similar 
than one transformation takes place or they are | tion building illustrated in Fig. 30. This switch- | switches, all four being erected outside on the raft 
intended for special purposes, such as tramway | gear, which was constructed by Messrs. Ferguson, | alongside the transformers. This switchgear is 
supply, which hardly fall within the scope of this | Pailin, Limited, Openshaw, Manchester, is operated | remote-controlled from panels which are housed in 
article. Generally speaking, each 33-kv. substation | manually from the ground floor and both sides| a kiosk, while in the same kiosk are two 300-ampere 
consists of a concrete raft, on which the transformers | of the four 22/3-kv. transformers, which are also | oil switches with a rupturing capacity of 75,000kv.-a., 
and high-tension switchgear are erected, while the | installed in the building, are controlled from | for controlling the low-tension sides of the trans- 
lower voltage switchgear is housed in a kiosk or/| the same position. There are in all four trans-| formers, an oil switch of the same capacity con- 
other building. Emergency lighting is provided by | formers with this ratio of transformation, two of | trolling the outgoing feeder to Bishops Stortford, 
batteries, and telephone communication is also | which have a capacity of 1,000 kv.-a. each, while the | and an air-break switch-fuse equipment for con- 
available. ‘output of the other two is 500 kv.-a. each. The' trolling the 1l-kv. feeder to Buntingford. In 
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U 
addition, there is an emergency battery, and tele- 
phones for communication purposes. The layout of 
one of the smaller substations, that at Reed, on the 
33-kv. line between Cherry’s Green and Royston, 
will be clear from Fig. 35, Plate XIX. 

As regards protection, the balanced system, using 
Merz-Price circulating current and reverse power 
relays, is employed on the generators, while over- 
current and earth leakage relays are arranged on 
the transformers to trip both the higher and lower 
voltage circuit-breakers. At Welwyn Garden City, 
where the neutral points of both the 33-kv. and 
22-kv. systems can be earthed, the earth leakage pro- 
tection is balanced, so that its operation is restricted 
to faults within the transformers. In addition to | 
over-current relays, which are placed at certain 


(3412. F.) 


TERMINAL POLE. 





points for sectionalising, discriminative pilot wire 
protection of either the self-compensating or split 
pilot types is provided on nearly all the 33-kv. and 
22-kv. feeders. Both these systems work on the | 
circulating-current principle and employ relays, 
which are tuned to normal frequency to prevent 
incorrect operation by high-frequency currents. 
The two feeders between Brimsdown and Tottenham 
are protected as parallel feeders by the McColl 
system. Pilot wire protection is also fitted to a 
large number of 11-kv. feeders in the southern part 
of the area. To facilitate testing and repairs, each 
pilot cable terminates at a small isolating switch | 
in the substations, thus enabling instruments to be | 
readily connected in circuit by plug contacts. 

The various substations and other strategic 
points on the system, including the company’s head 





office at Southgate, are interconnected by private | 
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telephones, the cables for which are run on the 
same poles as the power lines and are visible in 
Figs. 10 and 15, on Plate XVII, ante. For operat- 
ing purposes the system is divided into several 
areas, the instruments in which are connected in 
parallel, so that the whole of them can be rung up at 
once or communicated with separately by code rings. 

We have to thank Captain J. M. Donaldson, chief 
engineer of the North Metropolitan Electric Power 
Supply Company, for hisassistance in the preparation 
of this article,and for the drawings and photographs 
with which it is illustrated. The photographs show- 
ing the Welwyn Garden City substation were lent by 
Mr. A. T. Bullen, the electrical engineer of the 
Garden City Company. 
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Géologie Appliquée. Section de Métallurgie. Liége: 
L’Association des Ingénieurs sortis de I’Ecole de 
Liége. [Price, 250 francs. ] 
Tuis volume contains the 96 papers presented to 
the Metallurgical Section of the International 
Congress at Liége in June, 1930, along with reports 
of the discussions. It comprises 950 large quarto 
pages, with a considerable number of plates, well 
printed and illustrated on good paper, the type 
having been reset since the original issue of the 


| volumes of the papers in the various sub-sections. 


The whole constitutes a comprehensive review of 
the state of knowledge and progress in the matters 
treated of, and is a useful addition to the literature. 
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The papers are grouped in six sub-sections, viz. : 
I. Blast furnace ; II. Steelworks, and alloy steels ; 
III. Non-ferrous metals; IV. Non-ferrous alloys ; 
V. Fuels; and VI. Foundry. 

The papers on blast-furnace matters include long 
contributions by M. Derclaye dealing with modern 
developments in furnace construction and the dry 
cleaning of blast-furnace gas. The possibilities of 
further evolution are discussed by M. Defays, while 
other papers are devoted to the recovery and 
utilisation of blast-furnace dust and the use of the 
gas, as, for instance, at Differdingen. 

The second sub-section contains 28 papers, 
covering a wide field and occupying nearly one-half 
of the whole book. The first paper, by M. Chan- 
traine, describes a process for the continuous 
casting of steel ingots, the moulds being in two 
parts, each carried on a chain and suitably cooled 
before re-use. The important part played by 
vanadium in steel making is dealt with by N. 
Petinot, of the Vanadium Corporation of America. 
Another paper deals with the influence of the 
section of the ingot on the properties of forgings 
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and rolled material. Rustless and _ corrosion- 
resisting steels, their properties and treatment, are 
the subject of papers by J. Galibourg, Ed. Houdre- 
mont (of Krupp’s), and J. H. G. Monypenny. 
M. Lacroix and P. Marlbourg deal, respectively, 
with high-frequency and arc furnaces, while Colonel 
Belaiew contributes a paper on pearlite. A. Portevin 
and A. Sourdillon describe research on the deforma- 
tion of steel in heat treatment, with special reference 
to the production within narrow dimensional limits | 
of motor-car gears with high mechanical properties. | 
Other papers deal with the tempering of quenched | 
steels, the production and treatment of sheets for | 
motor cars, the anomalies in the expansion of mild 
and extra mild steels, and the manufacture and 
heat treatment of rails. A paper by A. Rocca on 
the protection of metallic pipes against corrosion 
discusses the Dalmine coating, a mixture of cement 
and asbestos. 

The non-ferrous sub-sections, III and IV, contain 
24 papers, the first describing the combination of 
gasification with the simultaneous treatment of | 
metals and ores by fusion and volatilisation. Other 
papers deal with the production of copper and 
cobalt, the Tanier furnace for zinc, the flotation of 
ores of mercury, and the use of nickel in the elec- 
trical industry. The great advantages due to the 
use of a lead coating in the cold working of metals 
are pointed out in a paper by G. de Dudzeele, the 
possible reduction being increased, a point of 
special importance with austenitic steels. The heat 
treatment, applications and corrosion of aluminium 
and its alloys are the subject of a number of papers, 
while K. Honda and 8. Kokubo contribute a paper 
on the age-hardening mechanism in the Cu-Al 
alloys. 

There are nine papers on fuels. These deal with 
low-temperature carbonisation, the metallurgical 
coke industry and the construction of coke ovens. 
H. Hardy describes the production of “ globular” 
coal, said to possess very special properties, by 
heating small coal, under 10 mm., while subject to 
agitation. J. Pieters describes a process for the 
manufacture of a dense and uniform coke, for which 
a 30 per cent, reduction in the consumption in blast 





It begins with the Amalgamation Acts of 1863 
and Welding, by Narrne F. Warp, M.M.E. London: and concludes just before the oe amalgamation 
McGraw-Hill Publishing Company, Limited. [Price | Of about ten yearsago. The history of the company 
188. net.] is largely bound up with amalgamations, for as 


THe peculiar susceptibility of aircraft to disaster|¢Vveryone knows, our railways came into existence 
from minor defects imposes on the aeroplane | through the activities of some hundreds of com- 


Airplane Construction and Repair. By Joun E. 
Youncer, Ph.D., with Chapters on Heat Treatment 





| mechanic an unusual degree of responsibility from | Panies, many of which were formed for the purpose 


which he can feel only partially relieved by the | °f constructing quite short lengths of system, and 


regulations and inspection under which he pursues | it is only with the passing of time that these became 








furnaces is claimed. 

The final sub-section, dealing with paren, 4 
matters, is itself divided into three parts, concerned | 
with methods of testing castings, high-resistance | 
castings, and malleable cast-iron and sundries, | 
containing together 27 papers. A number of these | 


his versatile craftsmanship. An appreciation of the | joined up in the great networks of to-day. 


underlying reasons and theories is obviously con- 
ducive to his willing and intelligent compliance 
with accepted practices, but the range of subjects 
to which he must thus be introduced during the 
course of his training presents an educational 
problem which will repay consideration, both by 
the industrious apprentice and his instructors. 
On such questions, as they apply to aviation in 
the United States of America, Professor Younger’s 
book provides valuable guidance. It has been 
designed with the assistance of authorities in 
vocational education, and is based on the specified 
duties of an aeroplane mechanic as outlined by 
the Federal Board of Education. Briefly, it is a 
text-book, intended to be studied during an appren- 
ticeship course, by means of which the mechanical 
student may supplement his manipulative training 
by appropriate theoretical and experimental work, 
and so develop simultaneously his mental and 
manual ability. The book is addressed specifically 
to aeroplane, as distinct from engine and instru- 
ment, mechanics, and covers adequately what is 
implied by maintenance and repair work as regards 
wood and metal structures, fabric, wiring and 
assembly. In each of these divisions the general 
plan has been to discuss the merits and properties 
of appropriate materials and designs in relation to 
the services for which they are required, and to 
show how the various components, or repair items, 
should be constructed and incorporated in the 
machine. In addition, there are chapters dealing 
with the use of tools, the functions of all the parts 
and controls of an aeroplane, the materials and 
methods employed in gluing, doping and painting, 
and the assembly and maintenance of machines. 
The value of the book is greatly enhanced by Mr. 
N. F. Ward’s contribution, which comprises a 
compact survey of alloys, heat treatment and 
welding technique in aeronautical practice. Both 
authors have succeeded in fulfilling the special 
educational requirements of their readers, not 


are devoted to the shear test, both the Fremont shear | Only by simple descriptions and profuse illustra- 
and the piercing tests, while the question of the| tions, but, more notably, by providing after each 
use of independent and cast-on test pieces is dis- chapter a number of practical exercises, a biblio- 
cussed, along with the other methods of testing | graphy, and a series of questions based on the text. 
cast-iron. | With the exception of one or two fairly obvious 

The shear test is described as the most impor- | misprints (e.g., on pages 20 and 30) and a tendency 
tant of the mechanical tests. J. W. Deschamps | towards lengthy quotation from manufacturers’ 
discusses the pros and cons of the different methods publications, there is little need for adverse 
of steel production in foundries, and A. L. Norbury | criticism of this book from the viewpoint of the 
contributes a paper on the factors affecting the | American aeroplane mechanic. For the British 
chilling properties of cast-iron. In dealing with | reader, unfortunately, it loses much of its interest 
recent progress in high-grade cast-iron, R. Lemoine | because the machines, equipment and proprietary 
describes the direct production of low-carbon | commodities illustrated are all American, the 
castings direct from the cupola. An important | specifications and methods are those of American 
paper by F. Girardet on the control of the manufac- | standard practice, and the bibliographical references 
ture of castings points out that the foundry is pro- | are exclusively to United States publications. The 


gressing more and more towards the use of scientific book is hardly, therefore, suitable for use by student 





methods. The chemical analysis of a casting is| mechanics in this country, who are pre-eminently 
not a sufficient criterion for the resistance to | concerned with British specifications and practice, | 
corrosion, which depends on the condition of the| and with the rigging details for British types of| 
metal charged, and the subsequent form of the | aircraft. To trained mechanics, and more particu- | 
graphite and pearlite. He gives particulars of a/| larly to apprentice instructors, it may, however, be | 
special chromic reagent, with examples of its use| Tecommended as a well-arranged and suggestive | 
in the investigation of this question. The history | work. 

of malleable castings in Belgium and France is - 
dealt with in two papers, while others are devoted | History of the Great Western Railway. Vol. II, 1863-1921. | 
to various matters in the production of such castings,| By E.T.MacDermot, M.A. London: Great Western | 
including recent progress in America and the use of Railway Company. [Price 10s. 6d. net.] 
pulverised fuel in Germany. A paper by A. W.| Tue first volume of Mr. MacDermot’s valuable his 
Bonaretti deals with the production and use of| tory of the Great Western Railway was published | 
light metals and their alloys in Italy, and one by | about four years ago, and was noticed in ENGINEER- | 
F. Renaud with nickel castings. H. W. Dietert, | nve, vol. cxxvi, page 548 (November 2, 1928). In 








of the U.S. Radiator Corporation describes the 
testing and control of sand in the foundry, which 
are also the subject of a paper by A. Deleuse, of 
the Fabrique Nationale d’Armes de Guerre, Herstal. 
The concluding paper gives some practical results 
with drying stoves. 





this, the author dealt with the original line from | 


Foremost among the separate companies which 
now form a part of the Great Western System were 
the Monmouthshire, the Bristol and Exeter, the 
South Devon, the Cornwall and the West Cornwall 
Railways, each of which has an interesting history 
of its own, and to each of which Mr. MacDermot 
devotes a separate chapter. The tramways of 
Monmouthshire were laid down long before the 
era of steam locomotion and date from the incor- 
poration by Act of Parliament in 1792 of the “‘Com- 
pany of the Proprietors of the Monmouthshire 
Canal Navigation.” This company aimed at con- 
structing a canal from near Pontypool to Newport, 
and also lengths of rail or waggon-way for the 
conveyance of iron, ore, and limestone between the 
mines, quarries and ironworks of the district. A 
considerable traffic developed on these tramways ; 
in 1822 a passenger service was established between 
Newport and Tredegar and seven years later Samue! 
Homfray, of the Tredegar Ironworks, purchased 
a locomotive from Robert Stephenson and Co., 
which, after the track had been strengthened, was 
put into commission on the company’s lines. From 
that time onwards the condition of the permanent 
way and the character of the rolling stock has gradu- 
ally improved. In 1852 a proper railway was opened 
between Newport and Pontypool, and by 1855 it 
had been extended to Ebbw Vale and Blaenavon. 
Altogether, the Monmouthshire Company owned 
51 miles of railway which for practical purposes 
became a part of the Great Western System in 1875, 
though the two companies were not amalgamated 
till 1880. 

The Act of Parliament of the Bristol and Exeter 
Railway was obtained in May, 1836, only a year 
after that for the Great Western itself. Work was 
begun in 1837; by 1841 the line was completed as 
far as Bridgwater; Taunton was connected with 
Bristol in July, 1842, and with Exeter in May, 1844. 
The original line was about 77 miles long, and on its 
completion the directors had the satisfaction of 
reporting that the cost of construction would not 
exceed the estimate—a very unusual thing in those 
days. When the line was taken over by the Great 
Western in 1875, the Bristol and Exeter Company 
had a system totalling 213 miles. The extension 
of the railway still further west was due to the 
South Devon Railway Company, incorporated in 
1844. This line, for the construction of which, as 
with the Bristol and Exeter line, Brunel was respon- 
sible, will always be remembered for the experiment 
with the atmospheric system of traction. At a 
meeting in Plymouth in 1844 it was stated that the 
directors, “‘in the belief that it will be greatly to 
the interest of the company, have resolved that the 
Atmospheric system, including the construction of 
an electric Telegraph, should be adopted upon the 
whole line of the South Devon Railway.” The 
atmospheric system, patented by Clegg and Samuda, 
had already been tried on the West London Railway, 
the Dalkey branch of the Dublin and Kingston 
Railway, and the Croydon and Epsom Railway, 
and though Robert Stephenson would have nothing 
to do with it and George Stephenson stigmatised it 


}as “a great humbug,” it had gained a considerable 


amount of approval. In the South Devon Railway 
it proved a complete failure and resulted in a loss of 
some hundreds of thousands of pounds. Laid down 
on the section from Exeter to Newton only, it was 
abandoned altogether in 1848 for locomotive 
traction, and the following year saw the opening 
of the whole line from Exeter to Plymouth as an 
ordinary railway. 

Just as the South Devon Railway recalls Brunel’s 


Bristol to London and its branches, the company and | experiment with the atmospheric system, so the 
its officers, its organisation, the train service, signal-| Cornwall Railway brings to mind his great bridge 
ling, locomotives, and other matters. The period | over the River Tamar at Saltash, on which his name 
covered the thirty years from 1833 till 1863. In this | is to be seen, and the fine series of wooden viaducts 
second volume the record is carried down to 1921.| by which he carried the line across the deep valleys 
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which run from the coast inland. He had once 
declared that no railway in Cornwall could be 
constructed at moderate cost without either sacri- 
ficing all consideration for the interests of localities 
or without steep gradients and sharp curves. There 
were on the line 34 wooden viaducts with a total 
length of four miles. Except for one, they had 
masonry piers 66 ft. apart built up to 35 ft. below 
rail level, and the timber trussing was of uniform 
pattern. The highest of them was 157 ft. high. 
Though the Bill for the line received the Royal 
assent in 1846, it was not till 1859 that the Prince 
Consort visited Plymouth to open Brunel’s fine 
bridge, and that the first trains ran from Plymouth 
to Truro. The long period of its construction was 
largely due to financial troubles. 

These lines are but four of the many which go to 
make up the Great Western Railway to-day. The 
general history of the line, with its varying policy 
and its fluctuating fortunes, and something of its 
outstanding men who have controlled it, are given 
in Chapter I, “A Critical Period” (1863-1869) ; 
Chapter III, “ Recovery” (1870-1875); Chapter 


IX, “Prosperity and Repose” (1876-1892) ; 
Chapter XI, “The Great Awakening”; and 
Chapter XII, “The War and After.” No fewer 


than 25,479 men from the railway joined the Army 
for the War, while the company during 1914-1918 
ran over 88,000 special trains on Government 
account. It was the strain and anxieties of the 
War which cost the company the loss of the popular 
general manager, Frank Potter. He had twice 
declined knighthood, and died on July 23, 1919, at 
St. Ives, worn out by his exertions. Of quite unique 
interest are the two chapters entitled “ Gauge 
Conversion” and “ The End of the Broad Gauge,” 
and many readers will read with great interest the 
account of the fine piece of organisation by which 
the “death sentence” on the broad gauge was 
carried out on May 21 and 22, 1892, when 197 
miles of track were converted with the minimum 
possible interference with the traffic, and the whole 
of the broad-gauge rolling stock was committed 
to “Swindon Cemetery.” There are besides many 
other notable achievements recorded in the volume, 
such as the construction of the Severn Tunnel, 
while the lovers of locomotives will find much 


valuable information in Mr. A. C. W. Lowe’s 
chapters on “The Locomotive and Carriage 
Department.” The book throughout shows the 


same mastery of a multitude of details, and the 
same skilful presentation of them, which were 
such outstanding features of Mr. MacDermot’s 
first volume. 





The Theory and Design of Structures. By Ewart 8. 
AnprREws. Fifth Edition. London: Chapman and 
Hall, Limited. [Price 13s. 6d. net.) 


Mr. ANDREWS’ book, The Theory and Design of 
Structures, has now become a standard text-book. 
In the new fifth edition it is stated in the appendix 
that it has been revised throughout, but on exami- 
nation it appears to vary little from the previous 
edition. The appendices have been included in 
the chapters, with the exception of that giving the 
properties of old and new standard sections. An 
important inclusion is the method of drawing 
bending-moment diagrams by means of charac- 
teristic points. It is surprising to notice that no 
mention is made of influence lines, over-stiff frames 
or portals, and a book of this type is unsatisfactory 
without at least an elementary treatment of these. 
One is, of course, aware that these subjects have 
received excellent treatment in Mr. Andrews’ 
more advanced book, but this new edition would 
have been improved if it had slightly overlapped his 
more advanced book, as it does his book Strength of 


Materials. A number of examples are included at 
the end, but more would have been welcome. An 
error on page 186 should have been corrected. It 


is here stated that the greatest shearing force for 
two loads rolling across a beam may occur between 
the loads, which is not true. 

The book has much to recommend it. The 
mathematical analyses are given in small steps 
so that they can be easily followed, while there is a 
certain breeziness which is usually absent from 
books of similar type. For these reasons it will 
be welcome to the student who is not particularly 


grounding in the elements of the subject. The 
book covers the ground for all examinations on the 
subject with the exception of the more advanced. 
Some of the more advanced ground is covered 
by Mr. Andrews’ advanced treatise, but not all. 
Important omissions are the remarkable and useful 
theorems of Clerk Maxwell and Castizliano, questions 
involving which are now appearing in some honours 
University papers. One wonders why Mr. Andrews 
has omitted these from his advanced book, since 
he has translated the work of Castigliano into 
English. It is to be hoped that when he revises his 
advanced book he will include these theorems, and 
treat them in the same easily understood manner 
as he has treated the various subjects in both books. 
If he does this, the two books together will give a 
fine and complete treatment of the theory of 
structures and a sound introduction to design. 





Foundrywork and Metallurgy. Edited by R. T. Rours, 
F.1.C. In six volumes. Vols. 1, If and III. London: 
Sir Isaac Pitman and Sons, Limited. [Price 6s. net 
each volume.] 

Art this time, when it is being realised that the rule 
of thumb practice which has so often been regarded 
—particularly in the smaller foundries—as satisfac- 
tory, can with very great advantage be modified and 
reinforced by the growing practice based on the 
applied sciences, a work such as this should have a 
wide appeal. The book is a distinct breakaway 
from the common tradition in foundry literature, 
that immediately utilitarian information is the only 
matter acceptable in books for foundry workers 
and students of foundry work. 

The work is planned in a number of sections, each 
dealing with some branch of foundry work or of 
those sciences having applications in the foundry, 
each section being written by a specialist. The 
subjects chosen for these sections show a pleasing 
breadth of view which is as a rule also extended to 
the treatment of the subject in each section. 

The first volume begins with a section on pattern 
making, which, in 60 pages, gives a good general 
description and discussion of the different types 
of pattern, and yet manages to discuss woodworking 
machinery, drawings, and the costing and storage 
of patterns. To have made this section eminently 
readable and yet of considerable practical value, 
is an achievement. The section on moulding and 
coremaking (177 pages) deals with tools, cores, 
moulding practice in different media, the gating, 
venting, weighing and pouring of moulds, in a manner 
which touches on every outstanding point in con- 
nection with these matters, and yet preserves its 
character as a survey of the subject as a whole. 
Moulding machines, their principles, characteristics 
applicability and limitations, are considered in a 
general but satisfactory manner in 67 pages on 
machine moulding. 

The section on moulding sands which begins 
Volume II, discusses the properties and compositions 
of sands, and their choice and mixing for different 
types of work in a manner which could hardly be 
bettered within the limits of its 50 pages. The editor 
of the work contributes a section on non-ferrous 
metallurgy which deals with the structure and con- 
stitution of metals and alloys. The chief binary 
alloy systems are defined, and examples of each 
given. Of the series of alloys thus brought before 
the reader, only two are of ordinary foundry interest, 
and such practically important materials as the 


as a clear and concise statement on these important 
ints. 

Volume III opens with a section on refractories, 
which, in view of its limit of 42 pages, is necessarily 
rather general in treatment, even though relieved 
of the necessity of dealing with moulding sands. 
A section of 47 pages on dressing, trimming and 
sandblasting follows in which the important but often 
neglected processes of the fettling, cleaning and 
grinding of castings, and the plant necessary for their 
carrying out are discussed in a very pleasing manner. 
Section IX, again by the editor of the work, deals 
with pyrometry. The general principles of resistance, 
thermo-electric, and radiation pyrometers are 
explained, and numerous examples of these types 
described. The utility and applications of pyro- 
metry are dealt with, and the practical precautions 
in setting up and operation required to avoid errors, 
receive careful treatment. The balance between 
the general and practical treatment of the subject 
has been well maintained, and this section of 91 
pages is probably one of the best general accounts 
of the art of measuring high temperatures we have. 
The remainder of Volume III is occupied by a 59- 
page section on foundry plant, in which the layout 
of foundries for different types of work, devices 
and systems for handling pig, metal, sand, moulds, 
and castings, together with certain pieces of accessory 
equipment, are discussed. Special attention has 
been given to continuous moulding and casting. 
The treatment is necessarily general, but is illuminat- 
ing and satisfactory. 

As is to be expected when so large, varied and all- 
embracing a subject is covered in what is to be a 
series of six quite small volumes, the man skilled 
in any one branch of foundry work who reads the 
section dealing with his particular branch, will 
probably not learn much of immediate practical 
value to him, since, however, the specialists who have 
written each section are obviously men of very much 
more widespread experience than falls to the lot of 
most foundry workers, he will in many cases acquire 
new points of view or find practice with which he is 
not acquainted. The chief value of this work to 
such workers lies in the general survey of other 
branches of foundry work, and of foundry science 
and practice as a whole, which he will find in the other 
sections of the volumes. And from the matter and 
treatment of these three volumes, it seems probable 
that this work will offer him that survey—broad and 
general, yet satisfactorily pinned down to practical 
requirements—as no other book on the subject has 
yet done. From this it follows that to the engineer 
who has occasion to co-operate closely with a foundry, 
or to assume some measure of control over a foundry, 
the book is also attractive. To the young worker 
in the foundry anxious to improve himself, and to the 
student of foundry work, the book can also be 
recommended. The balance between general prin- 
ciples and detail has been well maintained, and the 
language is generally simple and pleasing. 

In a book conveying information about an art so 
much of which is practical, and the associated 
sciences where graphic presentation is so often 
helpful, illustrations and diagrams naturally assume 
a large and important part. The difficulty of repro- 
ducing these in an adequate manner without divore- 
ing them from their context has been met by print- 
ing the whole book on a fairly heavy, smooth-faced 
paper. Asa result the book is very easy and pleasant 
to read, and the illustrations reach a very high 
standard. Even interior views of workshops and 





bronzes and aluminium alloys are not dealt with. 
It may be that such alloys will be considered in 
future sections. As a summary of the science of 
physical non-ferrous metallurgy in 82 pages, this 
section has its points, but one feels that it would 
have been more helpful to the average user of this 
work if it had been dealt with from a less general 
and academic point of view. Occasional errors and 
the use of scientific terms without adequate explana- 
tion suggest that this section was not prepared so 
carefully as the others appear to have been. In the 
following section on ferrous metallurgy, also by the 
editor, consideration of the steels has naturally been 
subordinated to that of pig and cast irons. In this 
admirable section, that part dealing with the 
occurrence and formation of graphite in cast iron, 
its effects on the properties of the iron, and the pro- 





mathematically inclined, but desires a thorough 





micro-photographs are well reproduced. The 
volumes are bound in flexible cloth of handsome 
appearance which promises to offer effective resist- 
ance to hard wear. 








Orrick Macuinery Users’ Association.—The first 
annual autumn day conference of the Office Machinery 
Users’ Association, of which Mr. R. Holland-Martin, 
C.B., is the resident, was held on October 14 at the 
Arts Theatre Club, 6, Great Newport-street, London, 
W.C.2. The subjects discussed covered the require- 
ments of the general office and of the counting house. 
Mr. G. D. Gardner spoke on duplicating and addressing 
apparatus and Mr. Vincent Jackson on electro-mechanical 
devices for invoicing, book-keeping and the like. Mr. 
R. Borlase Matthews, chairman of the Association, gave 
a valedictory address, in the course of which he referred 
to the low running cost of the average electrically- 
operated office machine. The oifice of the Association is 





duction of the high duty cast irons, is noteworthy 





at 97, High Holborn, London, W.C.1. 
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THE DESIGN OF HEAT 
EXCHANGERS. 
By Brian M. Taornton, M.Sc., A.M.I.Mech.E. 

In modern engineering practice there is an 
increasing tendency to use parallel flow instead of 
the more efficient counter flow where it is of primary 
importance that the temperature attained by the 
metal should be kept as low as possible. One of 
the most familiar examples is that of the separately 
fired steam superheater, with which it is the usual 
practice to work the first few tubes facing the 
hottest gases in parallel rather than counter flow, 
in order to keep down the tube temperature and 
avoid internal and external oxidation and “ bag- 
ging.’ With most modern boiler installations, owing 
to the tendency to go towards higher superheats, 
inter-deck superheaters are worked in parallel flow. 
Although this entails extra heating surface, the use 
of parallel flow may cut out the necessity for tubes 
of special alloy, and in this case it is quite possible 
for a parallel-flow superheater to cost less than a 
counter-flow superheater for the same duty. At 
the Lakeside station, Milwaukee, one of the flue-gas 
steam reheaters is designed to work in parallel flow. 

A less familiar, but interesting, application of 
parallel flow was given in the 7J'rans. A.S.M.E., 
January, 1932, “Fuels and Steam Power,” in 
which it is reported that one of the plate-type 
air heaters at the boiler plant of Messrs. Louisiana 
Steam Products, Inc., has been converted to work 
in parallel flow with the object of keeping up the 
plate temperature at the gas-exit end and avoiding 
corrosion from gases formed in burning acid sludge. 
It would, therefore, seem that the use of parallel 
flow is likely to extend in the future where condi- 
tions are such that installation or maintenance 
charges are likely to be high if counter flow is 
employed. In calculations dealing with counter 
and parallel flow the equations are rather cumber- 
some, and the primary purpose of this article is 
to present charts which reduce the labour involved. 
Some of the equations are derived for the first 
time, and others will be found scattered in technical 
literature ; it is thought that a general collection 
and summary may be of use to designers. 

Counter and Parallel Flow.—Counter flow is | 
represented by the conventional diagram in Fig. | 
and parallel flow in Fig. 2. In counter flow the | 
hot and cold fluids flow through the heater in| 
opposite directions, while in parallel flow the fluids 
flow in the same direction. It is obvious that if 
an infinitely large heating surface were employed, 
then in counter flow the hotter fluid could attain 
the temperature of the entering colder fluid, and in 
parallel flow the temperature of the hotter fluid 
cannot be reduced below the temperature of the 
leaving colder fluid—a fact which places a limita- 
tion on the use of parallel flow. In practical | 
problems it is usual to know the inlet temperatures 
of the fluids, and it is required to find the necessary | 
surface to obtain the desired outlet temperature of 
either fluid. In the analysis given below the | 
overall heat transmission coefficient between the 
fluids is assumed constant throughout the apparatus, | 
and the heat transfer is assumed to be directly | 
proportional to the mean temperature difference 
prevailing at any point of the heating surface. The 
specific heats of the two fluids are also assumed 
constant at a mean value. If temperatures and 
temperature differences in the heat exchanger are | 
8o great that there is an appreciable variation in the | 
heat-transmission coeflicient, or in the specific heats, | 
then calculations are best made in a series of shorter | 
steps, though this will not ofren be found necessary. 

In both counter and parallel flow let, 








rT, inlet temperature of hotter fluid. 

rT; outlet temperature of hotter fluid. 

ty = inlet temperature of colder fluid. 

ts > outlet temperature of colder fluid. 

P, weight of hotter fluid flowing in unit time. 
P, weight of colder fluid flowing in unit time. 
R heat transmission coefficient. 


8 heating surface. 

C, = mean specific heat of hotter fluid. 
mean specific heat of colder fluid. 
P,C,. 
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Counter Flow.—From Fig. 1, 
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Fig. 1. COUNTER FLOW 
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mn 29 may be defined as the efficiency E of the 
s oae 


heat exchanger. A graph of (15) is shown in 








Fig. 3. Without giving the algebraical steps in 
| detail, it may be shown that (15) may be written, 
| 
| fi—E (Ws) ) 
: 2 
| rs ' \—j—E I nie 
| We: 1 WwW, ‘ 
| WwW, 


This is of the form originally derived in a rather 
| different manner by Maker and Thornburg* and 
used by the writer in economiser design.t It 
will be seen below that (16) is useful in the com- 
parison of surfaces required for a specified duty 
with parallel and counter flow. 

Sometimes it is useful to design in terms of the 


Fig.2. PARALLEL FLOW 
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From (3), 
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rise in temperature of the colder fluid, in which 
case it follows directly from (3) and (15) that, 


Wi =” (1-=*) 
ty— ty w,(i—e ww, . (17) 
we ee eee 
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Parallel Flow.—The conditions for parallel flow 
| are shown in Fig. 2. As with counter flow, 


RS = -w (oe, 
. T, a 
RS = = w, |” a 
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Substituting for T and ¢ and proceeding as in the 
case of counter flow, the two expressions for parallel 
| flow are, 
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* F. L. Maker and M. V. Thornburg, “ Economic 

| Features of Heat Exchanger Design,” Trans. A.S.M.E., 
1924. 

| +B. M. Thornton, “The Design of High-Speed 


Economisers,” ENGINEERING, vol. cxxii, page 592 (1926) 
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A graph of (18) is given in Fig. 4. As with counter | on A, and. are dimension 


flow, it also follows from (18) that with parallel | 














of efficiency, but since the distinction serves no 
useful purpose in design, it is considered sufficient 




























































































flow, | quantities and that either metric or British units | to note the limitations of the definitions used. 
RS 1 , rw A be adopted without the use of conversion} As an example in the use of the equations or 
a w, [8 ( : Ww) ) tate Althe h th . charts, consider the case of a steam superheater of 
1+ we 1—E(1+ 7 though the argument in the development of the | the interdeck type with the conditions given below:— 
2 . }equations given above is mathematically correct, . 

By means of the expressions now derived for.the | #nd for the purposes of design, sufficiently complete, team pressure, pounds per square inch = 475 
efficiency of heat exchangers working in parallel |it is thought advisable, in conclusion, to define | Sepukgenst dena teiemion ing a « 750 
and counter flow, a single expression for a comparison somewhat more fully the meaning of the efficiency E. Ratio flue gas to steam = 1-6 
of the amounts of heat transferred is obtained from In (15), for example, it is clear that E can only — gas om eee deg. F. = i 
a (18). | approach 100 per cent. with on ey large value) jyoan Soule ~ . — ot “oes 

a of S, the heating surface, when w is less than unity.| yrém this data “2 — 1.® x 0°26 = 0-7 
Qp = heat transferred in parallel flow. Wh W;. , : ; J : W, 0-595 
Qc = heat transferred with counter flow. - Ww, a qrenter han unity, & is not pomtiie ies Since the heat lost by the flue gases is equal to 
Fig. 5. 
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1 Wi ,- = (: =) ae = (1+ @) Fig.6. the heat taken up by the steam, T,, the exit gas 
Qp W, di Bs . (21) 100 temperature, is given by 
bes ro HCO) x 4 750 — 462 = 0-7 (1,350 — T,) 
Ws 90 - T, = 938 deg. F. 
P . _ = 1,3 — 938 = 412, 

This last expression is the same as that given by We = on ond T, is. Or, es S 
Dieterlen,* who obtained it from Gréber. Dieterlen a E “7 —7, “1,380 — 462 ™ 0-464; 
does not give a reference to Gréber’s original publi- wz , Ww ail 
cation, but gives a graph for the solution of (21). L | oe with E = 0-464 and w, = 0-7, from (15) or Fig. 3, 


In Fig. 5, the writer has redrawn Dieterlen’s graph, 
which was not at all suited for practical use, so that 


Q» may be read more easily and accurately. While 


Ye 
(21) is useful where changes are made to existing 
equipment, more frequently the designer requires 
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a comparison of the surfaces necessary with parallel JS ie 
and counter flow for the same duty, i.e., for the nid ew Os [os 
same value of E. er —— az 
Let f — v2 
——— 
Sp = surface required with parallel flow, WH 
S¢ = surface required with counter flow, | ees 
_ — 20 
ha >). Zz Ln _—— 
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It will be noted that (16) is indeterminate when “0 104 «£08 f12 116 +20. «~124 
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=1. In this case, as may be shown by (3420.¢.) CF “ENGINEERING 
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differentiation of (16), 
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When wr = ] (22) mav, therefore, be written, 
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| the efficiency to approach 100 per cent., as may 
be seen from the limiting forms of (15) when S 
approaches infinity, but it is now possible for 


| & — és 


in (18) to approach 100 per cent.; and 


loge ( : ) | Sad 
8. 1—2E ty oo . “ . : ” 
z - —F (4) [P= might be called the “ heating efficiency” E!. 
1-E It may be noted that 
A graph of (22) and (24) is given in Fig. 6. It WwW, 
rt FE} = W, E - (25) 


, * Dieterlen, Quelques Idées sur les Economiseure en 
Acier. 








There is in this argument a more logical] definition 


RS. 
w, 8 found to be 0-77. 


If the boiler were designed to produce 100,000 Ib. 
of steam per hour and R is assumed to be 7-0 B.Th.U. 
per square foot per degree Fahrenheit per hour, 


W, = 0-26 x 160,000 = 41,600 
and 
S = 4,580 sq. ft. 


From (18), or the graphs, it may be seen that the 
same superheater working in parallel flow would 
absorb 0-915 of the heat transferred in counter 
flow, and both the superheat and the gas drop would 
be 0-915 of the values obtained in counter flow. 
From (22), or Fig. 6, it may be seen that a super- 
heater working in parallel flow throughout to give 
the same duty as in the example above would 
require an increase in the heating surface of about 
19 per cent. Calculations of this type may, of 
course, be applied to many types of heat exchangers. 
Naturally, parallel flow is only employed where the 
conditions are such that, in counter flow, installation 
or maintenance charges are likely to be high, as in 
the examples given at the beginning. 

The author is indebted to Mr. A. Callender, B.A., 
for some useful suggestions and for checking the 
formule used in this article. 








TRANSATLANTIC PaSSENGER JETTY AT THE PoRT OF 
Borpgaux : AppENDUM.—In connection with our 
article on the port of Bordeaux, on page 405 ante, Messrs. 
Werf Gusto, Firma A. F. Smulders, Schiedam, near Rotter- 








dam, inform us that the floating crane, Gironde, shown 
at work in a number of the illustrations, was constructed 
and supplied by them to Le Port Autonome de Bordeaux. 
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DIESEL-ELECTRIC LOCOMOTIVE FOR SIAM. 


CONSTRUCTED 
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DIESEL-ELECTRIC LOCOMOTIVE 

FOR SIAM STATE RAILWAYS 

Some little time ago, the Royal State Railways of | 
Siam decided to adopt Diesel-electric traction on the 
lines between Chiengmai, Bangkok, and Penang, and 
an order was placed for six 900-h.p. to 1,000-h.>p. | 
locomotives with Messrs. A/S. Frichs, of Aarhus, | 
Denmark. The first of these locomotives was delivered | 
towards the end of last year, and set up a new record 
between Bangkok and Chiengmai on its trial run. | 
The locomotives are being built to operate the interna- | 
tional express between Bangkok and Penang at a| 
speed of 60 km. per hour, the train being made up of 
13 bogie carriages, including sleeping cars and dining 
cars, each weighing 32 tons when fully loaded, thus 
giving a maximum load of 416 tons. The radius of 
action, without re-fuelling or re-watering, is 2,500 km., 
corresponding to the stretch Bangkok, Penang-Besar, 
Bangkok, with a reserve of 500 km. There are some 
severe gradients on the line, and the locomotives are 
designed to pull the fully-loaded train at 18 km. per 
hour on a gradient of 18 in 1,000. They can negotiate 
a curve of 180 m. radius, or at reduced speed, a switch 
ourve of 156 m. radius 

One of the locomotives is illustrated in Figs. 1 to 6, 
on this and the opposite pages and on page 510, and 
it will be seen from Figs. 5 and 6 that it is of the 
4-8-4 type with two six-cylinder engines. The length 
over the buffer beams is 15-39 m. (50 ft. 5} in.), the 
height above rail is 3-875 m. (12 ft. 8} in.), and the 
width is 2-8 m. (9 ft. 2} in.). The line is metre gauge. | 


BY MESSRS. 






ENGINEERS, 


A/S. FRICHS, 





AARHUS, DENMARK. 
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type, with central buffers. 
driving axles are 1,050 mm. (3 ft. 5} in.) in diameter, 


The wheels on the four | 


a driver’s compartment at each end. The batteries 
and fuel-oi] tanks are mounted in front of the driver's 


The weight in service is 86 tons, and the maximum axle | and the bogie wheels are 762 mm. (2 ft. 6 in.) in diameter. | compartments, the casings being clearly shown in 


load is 11 tons. The adhesion weight is 44 tons, and 
the maximum initial tractive effort is 14,500 kg. 
(31,972 ib.). The bogies are of normal locomotive | 
type with outside frames, the axles being mounted on 
roller bearings. The main locomotive frame is of | 
similar construction to that of a steam locomotive, 
but with the wheels between the frames. The driving | 
axles are also mounted in roller bearings, and the | 
bearing springs are coupled by compensating beams. | 
The buffing and draw-bar gear, shown in Figs. 5 and 
6, is of the Royal Siamese State Railway standard 


The four traction motors are of the nose-suspended, 
self-ventilated type, arranged as in normal train 
practice, and the torque is transmitted to the driving 
axles through gearing. Each motor is equipped with a 
remote-controlled contactor and a maximum-current 
relay. To change the running direction of the locomo- 
tive, the motor fields are reversed, the switch being 
electro-pneumatically operated from the cab. 

The superstructure is made from sections covered 
with steel plates, and, as shown in Fig. 6, is divided 
by partitions into the engine room in the middle, and 








the illustrations. The battery is divided into four 
parts, and is very accessible through doors on each side 
of the locomotive. The oil tanks are located in the 
centre of the casing, with battery groups on each side. 
The driver’s compartments are fitted with doors on 
each side of the locomotive, together with a door into 
the engine room. There are three wide forward 
windows, as shown in Fig. 2, of which the centre one 
can be lowered. There are also windows in the side 
doors, fitted with Venetian blinds, and a fixed window 
at the back, through which the driver has a full view 
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of the soien room. A view of one of the driver’s 
compartments is given in Fig.4. The control board is 
fitted with a starting handle and push-button stop for 
each of the engines, the reversing and speed-regulating 
handle on the main controller, and the brake control 
gear. As shown in Fig. 4, the main-controller handle 
is located near the side window, so that the driver can 
easily lean out to look down the track without releasing 
the handle. In addition to the apparatus specified, 
there is a load indicator for each engine, ammeters for 
the traction motors, a speed indicator, signal lamps for 


the lubricating oil and water pressures, a meter for | 


showing the amount of fuel available, pyrometers 
showing the temperature of the cooling water, the 
usual vacuum-brake gauges, and a pneumatic window 
cleaner. \The locomotive is fitted with electric head- 
lights and side lamps, together with an air whistle and 
electric hooter. 

As shown in Figs. 1 and 6, the two engine sets 
are located centrally in the engine room. Each engine 
is direct coupled to its own main and auxiliary genera- 


Fie. 4. 


tors. The sets are arranged with the exciters adjacent 
to the driver’s compartments, so that the front of the 
two engines are on opposite sides of the locomotive. 
There is a space of 900 mm. (2 ft. 114 in.) between the 
two sets, and there is an ample passage down the front 
of each set. The engines are identical, and are standard 
Frichs’ models for railway traction. As stated, they 
are of the six-cylinder type, and they operate on the 
four-stroke cycle with airless injection. The normal 
running speed is 600 r.p.m., at which speed each engine 
develops 500 b.h.p. To render the locomotive as 
efficient as possible at reduced loads, the engines are 
also arranged to operate at 500 r.p.m. and 350 r.p.m., 
at which the outputs are 400 b.h.p. and 250 b.h.p., 
respectively. When dealing with light loads, one 
engine and generator can be shut down, so that only 





INTERIOR OF DrIVER’S COMPARTMENT. 


|compound winding, which gives the exciting field 


| by pneumatic switches. 





two traction motors are in operation. The engines are 
started by utilising the main generators as series 
motors, the current being taken from the batteries. | | 
The engines are mounted on a common cast-steel bed 
with their dynamos and exciters, these beds being, in 
turn, rigidly secured to the main locomotive frame. 
The cylinder block is of cast alloy steel, and is fitted | 
with cast-iron liners, supported at the upper ends, | 
and with the usual expansion joint at the bottom. 
The upper part of the crankcase is in one piece with 
the cylinder block, and is provided with doors to give | 
access to the moving parts. The lower half of the 








| 

| erankease forms part of the engine bed plate, and 
carries the main bearings. The crankshaft is a solid 
forging with a recessed flange to which the generator 
s bolted, and is carried in seven bearings. The 
cylinder heads are of cast-iron, as are also the pistons. 
There are two inlet and two exhaust valves per cylinder, 
together with the spray valve in the centre of the head, 
and a safety valve. There are two camshafts on 
opposite sides of the crankcase, one serving to operate 
the inlet valves and the other the exhaust valves, both 
sets of valves being operated by push rods and rocker 
arms. There is one fuel pump per cylinder, the six 
pumps being grouped in a single steel block. The 
pumps have case-hardened and ground plungers, with- 
out packings. Each pump can be operated separately 
by hand for priming purposes, or for cutting out 
individual cylinders. The governor is of the usual 
centrifugal type and controls the fuel pump through 
the medium of a servo-motor, the amount of fuel 
injected being determined by the opening of a relief 
valve. The servo-motor is actuated by the pressure 
in the lubricating-oil system, 
so that if this pressure falls 
for any reason, the engine is 
immediately shut down. In 
addition, there is a warning 
lamp on the driver’s control 
panel which is automatically 
switched off if the oil pressure 
falls below normal. The ex- 
haust from the engines is led 
through a separate silencer for 
each engine, placed next to the 
ventilators on the roof. There 
are no tanks attached to the 
latter, which is shaped at the 
top as a ventilation storey. 
The engine cylinder heads can 
be taken off and the pistons 
taken out without removing 
the roof. The cooling water is 
circulated by an electrically- 
driven pump mounted beside 
the dynamo, and the lubricat- 
ing-oil circulation is maintained 
by adirect-coupled pump. The 
cooling water for each engine 
is led through a cooler on the 
side of the locomotive, with an 
air duct built round it, the air 
being drawn through the duct 
by a fan, and discharged 
through the roof. The motor 
for driving the fan is mounted 
yertically, and is located be- 
neath the inclined wall of the 
air duct. 

The two main generators, 
which, as stated, are directly 
coupled to the engines, each 
serve for two traction motors. 
The speed is maintained under 
varying loads by altering the 
generator voltage through vari- 
ation of the shunt resistance. 
The latter is inserted in the 
generator field which issupplied 
from the battery, but as the 
auxiliary generator is always 
in operation when the dynamo 
is running, it, in effect, supplies 
the shunt winding with cur- 
rent through the battery. The 
generator is also fitted with a weak differential 





an even characteristic. Besides the zero position, 
there are 15 steps in the control gear, so that the 
generator voltage can be varied between zero and 850 
in finely graduated divisions. It is, therefore, possible 
to utilise the full horse-power of the engine at any 
speed of the locomotive by close variation of the speed 
in accordance with the tractive effort required. The 
traction motors are of the self-ventilated type, with 
single gear transmission to the axles. They are 
coupled in parallel to the generators, and are controlled 
The battery commences to 
charge when the auxiliary generator is running at 
500 r.p.m., and is provided with a reverse-current 
relay. To ensure a complete charge, the voltage of 
the auxiliary generator can be raised to 170, when 
|necessary, by means of a regulating resistance, the 
normal voltage being about 140. The battery voltage 
| varies between 110 and 150. The whole of the elec- 
| trical apparatus was supplied by Messrs. Oerlikon, of 
Oerlikon, Switzerland. 

The‘arrangment of the ancillary apparatus is shown in 
Figs. 5and6. There are two electrically-driven vacuum 
pumps mounted in the engine-room, while the brake 
cylinders are mounted outside on the locomotive frame. 





The braking pressure is equal to about half the weight 
of the locomotive in working order. The brakes are 
operated on the double pipe line system, and there are 
double connections for working the train brakes. The 
locomotive is also fitted with a hand brake of the lever 
type. The sand boxes are mounted on the outside of 
the frame, and are pneumatically controlled from either 
of the driver’s compartments. They are operated 
by means of a foot valve and feed in front of four of 
the driving wheels in either direction. The necessary 
current for driving the auxiliary machinery, such as 
the vacuum pumps, compressors, and cooling-water 
pumps, is taken from the battery, so that they can 
be operated, if required, while the locomotives are 
stationary. The ventilator motors are direct-coupled 
to the auxiliary dynamos, and are, therefore, auto- 
matically started up with the engines. 

We may say, in conclusion, that Messrs. Sandberg, 
40, Grosvenor-gardens, London, 8.W.1, acted as 
inspecting engineers during the execution of the 
order, and that, besides the locomotives mentioned, 
the firm have also supplied one of 1,500-1,600 h.p., 
and six 150 h.p. Diesel passenger cars. 





ANNUALS AND REFERENCE BOOKS. 


Kempe’s Engineer's Year Book for 1932. There 
comes a time when, under careful editorship, established 
books of reference become almost static, that is, as 
regards the range of subjects covered, treatment 
adopted, &c. The yearly issue then differs only from 
its predecessors in being brought up to date by such 
alterations and additions as the results of recent 
experiment or the recording of the latest practice 
necessitate. The current issue of Kempe’s Engineer's 
Year Book, published by Messrs. Morgan Brothers 
(Publishers) Limited, through their trade agents, 
Messrs. Crosby Lockwood and Son, 7, Stationers’ 
Hall-court, E.C.4, seems to have reached the con- 
dition just outlined, for, save for evidences of careful 
revision and some excision and expansion of detail to 
keep the information fully abreast of the times, the 
work has much the same general appearance as in 
previous years. This does not, of course, imply that the 
new edition is superfluous ; on the contrary, we are sure 
that those engineers who have found the book so useful 
in the past will be glad to avail themselves of the oppor- 
tunity of having a reference book of such extremely 
wide range not vitiated by the absence of specifically 
modern information. With regard to new users, it 
may be observed that a work which has found an 
annual welcome since the year 1894 must be of 
inherent value, and it may be pointed out that the use 
of the term engineer embraces the practice of every 
known branch of that very diversified calling. The 
price of the book is slightly less than that of recent 
years, being 31s. net. 

The Railway Year Book for 1932.—The average 
man takes an intelligent interest in locomotives and 
trains, and any volume which contains facts and 
figures concerning railway operation and rolling stock 
is certain to be well received by the community in 
general. Although The Railway Year Book, the 1932 
edition of which has been published, is no doubt 
primarily intended for the use of engineers and others 
who are either connected, or are carrying on business, 
with the railways, the book contains so much informa- 
tion of a miscellaneous nature regarding railway 
history and statistics that its sub-title—‘‘ The Whitaker 
of the Railway World”’—appears to be justified. 
Much of the book is naturally devoted to British rail- 
ways and to those of the Dominions and Colonies, 
but space is also devoted to the railways of South 
America, Asia and Africa, in many of which British 
financial and commercial interests are involved. In 
addition, the railways of Europe and of the United 
States are dealt with, but in more succinct form. The 
British main-line railways are treated very fully. 
In addition to complete lists of the names and addresses 
of directors and officials, a historical sketch of the 
line is given, and this is followed by general particulars 
regarding routes, services, stations, signal boxes, 
bridges, tunnels, gradients, works, depots, rolling 
stock, docks and harbours, steamships, and other 
matters, all of which are given in great detail; a 
large folding map of each system is included. All 
the other railways in the book, with the exception 
of the purely foreign railways which, as has been said, 
are only noticed briefly, are dealt with more or less 
on the same lines, but not to such great lengths. In 
addition to those for the Home railways, folding maps 
are given of the railway systems of India, Africa, 
Australia, Canada, and South America. The first 70 
odd pages of the volume, of which there are 377, are 
devoted to interesting and useful historical and technical 
data of a general nature, and to official information 
and statistics. Messrs. The Railway Publishing 


Company, Limited, 33, Tothill-street, Westminster, 
London, 8.W.1, are the publishers of the year book, 





The braking system is of the normal locomotive type, 
with single-sided brake blocks on all the driving wheels. 


the price of which is 5s, net. 
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THE NATIONAL PHYSICAL 
LABORATORY. 
(Continued from page 471.) 
Puysics DEPARTMENT. 

Acoustics. Aircraft Noise.—Although, as a prac- 
tical science, acoustics is still largely a new and 
undeveloped subject, the architectural profession 
is taking increasing advantage of the resources of 
the Laboratory. The last twelve months have 
seen a continued growth in the demand for tests 
concerned with the acoustical features of buildings, 
with the sound absorption and transmission proper- 
ties of building materials, and with the calibration of 
microphones, loud-speakers, audiometers and gramo- 
phone “ pick-ups.” Included among the more 
important public buildings the acoustical features of 
which have been considered, are the League of 
Nations Assembly Hall, at Geneva, and the Hall of 
the Permanent Court of International Justice, at 
The Hague. Noise in office buildings, arising from 
the operation of printing presses in the vicinity, has 
formed the subject of two separate investigations, 
in both of which the trouble was found to be due, 
not to direct transmission of air-borne sound, but 
to transmission of vibration from the machines to 
their foundation blocks and thence, via the ground 
or the building structure, to neighbouring rooms. 
The boundaries of the rooms, in which the noise 
gave rise to complaint, were found to be vibrating 
and acting as sources of sound. 

Tests of sound transmission* are carried out 
through panels of various building materials erected 
in an aperture in the sound-proof wall between two 
adjacent sound-proof rooms in the Physics Depart- 
ment. Absorption coefficients are determined, for 
the most part, with large samples of the commer- 
cial absorbents used in correcting the acoustics of 
auditoria. A stationary-wave method of deter- 
mining absorption on a small scale has, however, 
been developed, and recently attention has been 
directed to the relation between the coefficients de- 
termined, respectively, for large and small samples 
of the same substances. The chronographic rever- 
beration apparatus,f recently put into commission, 
has been found to provide a rapid and rigorous 
instrumental method of determining absorption 
coeflicients within the frequency range from 250 
cycles per second to 2,000 cycles per second, and 
may be said to have superseded the earlier aural 
technique over which it offers many advantages, 
notably a greater facility in calibration of the rever- 
beration chamber. This last procedure is necessi- 
tated by the circumstance that the standard rever- 
beration period of the empty chamber is subject to 
variation—an effect which, probably due to changes 
of humidity, is at present undergoing investigation. 
A new reverberation apparatus, having an increased 
range of frequency and intensity, is in course of con- 
struction. Among the more interesting results 
already obtained are those from board-like materials, 
which reveal that increased sound absorption is 
achieved at low frequencies when the absorbing 
panel is mounted on battens a short distance away 
from a wall, rather than on the wall itself. The 
improved qualities are escribed to absorption by 
the board in consequence of its vibration. 

An ingenious method has recently been devised 
for calibrating the test record which is used for 
measuring the frequency-response characteristics of 
electromagnetic gramophone “ pick-ups.” The 
electromotive force developed by a “ pick-up” 
running over the record is amplified and applied to 
one pair of plates of a cathode-ray oscillograph. 
To the second pair of plates, ..n alternating voltage 
of constant and known frequency is applied from 
a valve generator. As the variable frequency from 
the record, which covers the range between 45 
cycles per second and 6,000 cycles per second, 
passes through values simply related to that of the 
fixed frequency, stationary Lissajous figures are 
obtained on the oscillograph. By employing 
several different fixed frequencies, the complete 
range of the record can be covered. At the specified 
speed of rotation, values of the frequency corre- 
sponding to different grooves on the record are 


* See ENGINEERING, vol. oxxxiii, page 147 (1932). 
t See ENGINEERING, vol. cxxxii, page 261 (1931). 








allocated by inspection of the Lissajous figures. 
Work on loud-speakers includes experiments to 
ascertain the relative intelligibility of similar lists of 
spoken syllables, and measurements of the optimum 
loudness at which speakers should be operated for 
such tests. A related investigation, on behalf of 
the Central Council for School Broadcasting, has 
shown that an acceptable average sound pressure 
for loud-speaker articulation testing is in the range 
0-5 dyne per square centimetre to 2-5 dynes per 
square centimetre when measured in a room at 
15 ft. to 20 ft. from the instrument. 

On behalf of the Aeronautical Research Com- 
mittee, further experiments have been made on the 
transmission of sound through composite panels of 
light materials suitable for aircraft-cabin construc- 
tion. Particular attention is now being paid to the 
size of the panels forming a partition, the nature 
of the facing materials, the depth of the cavity 
between the faces, the nature of the “ filler,’’ and the 
insulation of the faces from the interior framework 
of the main structure. Progress has also been 
made towards the analysis of airscrew noise and 
the determination of the polar distribution. A 
heterodyne analyser of the Griitzmacher type has 
been used in trials of a model airscrew, yielding 
results confirming a diminished intensity of sound 
in the plane of the screw which has been previously 
noted. Measurements of noise in seaplane cabins 
are now being made in conjunction with the Marine 
Aircraft Experimental Establishment at Felixstowe, 

Colorimetry. Infra-Red Spectrometry.—During 
recent years, a trichromatic system of colorimetry 
has been developed at the Laboratory, in which 
three spectrum colours are employed as primaries 
and a standard illuminant is used, consisting of 
a tungsten-filament gas-filled lamp with a specified 
colour filter. The primaries are homogeneous 
radiations of the following wave-lengths :—0-700 » 
(red), 0-5461 » (green), and 0-4358 » (blue). The 
‘ basic stimulus ’’—the term connoting the stimulus 
which is colorimetrically matched by numerically 
equal “‘ quantities ’’ of the primaries of a trichro- 
matic system—is the radiation given by the particu- 
lar lamp and filter combination hitherto known as 
the National Physical Laboratory standard white 
light. At its Congress at Cambridge, in September, 
1931, the International Commission on Illumination 
agreed to the international adoption of a system of 
colour measurement, identical in principle with 
that developed at the Laboratory, but differing in 
certain details. This is the first occasion on which 
an appreciable measure of international agreement 
on colorimetry has been reached, and the achieve- 
ment should prove of great value to manufacturers 
and users of coloured materials. The new standard 
system, on account of the way in which it is defined, 
does not involve any alteration in the experimental 
procedure to be followed by practical colorimetrists. 
For the benefit of those who have hitherto been 
accustomed to use the original Laboratory system, 
from which the newly-accepted standard differs 
merely arithmetically as regards the reduction of 
results, a paper is being prepared to explain the 
derivation of the international system and to facili- 
tate its use. Other recent work of the Optics 
Division at the Laboratory includes an investigation 
of the experimental conditions most suitable for 
colorimetric testing of lenses used for railway 
signals. Measurements have been made for the 
Signal Lens Committee of the British Standards 
Institution on a number of lenses which were 
specially selected by various signal engineers as 
embodying the limits that are to be effective in the 
British Standard Specifications. 

The standardisation of wave lengths in the infra- 
red part of the spectrum has important applications 
in several branches of physics, and should prove of 
great practical utility in connection with fog 
penetration, signalling and long-distance photo- 
graphy. During the past few years, attention has 
been devoted by the Physics Department to the 
development of apparatus for infra-red wave-length 
measurements. The extreme faintness of ipfra-red 
radiation, after the necessary purification, renders 
measurements of this sort extremely refined and 
difficult. The underlying principle of the method 
which has now been adopted involves the detection, 
by electrical means, of a rise in temperature amount- 





ing to only 10-* deg. C. Extremely steady thermal 
and electrical conditions are consequently of major 
importance, and this aspect has largely governed 
the design of the spectrometer and its associated 
equipment, which have for some time been under 
construction and are now rapidly approaching 
completion. 


(To be continued.) 





THE MOTOR-BOAT SECTION OF 
THE OLYMPIA EXHIBITION. 
(Concluded from page 486.) 

We complete our account of the newer engines 
in the motor-boat section of the Motor Exhibition 
at Olympia, by dealing with some of the smaller 
examples first. A range of heavy-oil marine engines 
having from two to six cylinders, was shown by 
Messrs. The Ailsa Craig Motor Company, Strand- 
on-the-Green, Chiswick. An example of a six- 
cylinder engine was described in ENGINEERING, 
vol. cxxx, page 550 (1930), and though the latest 
models naturally embody some improvements in 
detail, this may be taken as generally representa- 
tive of this section of the firm’s exhibits. The 
engine shown in Figs. 8, 9 and 10, opposite, 
may, however, be described more fully, as it is 
illustrative of the growing tendency to fit small 
rowing or sailing boats with motors with as little 
interference with the structure or the normal method 
of propulsion as possible. In this case the engine, 
which is a four-stroke cycle petrol unit, is designed 
to fit under a thwart or cockpit floor, and is, there- 
fore, of the horizontal opposed-cylinder type. The 
twin cylinders are 2} in. in diameter by 2}-in. 
stroke, and at 1,000 r.p.m. to 3,000 r.p.m. the engine 
develops 4-h.p. to 6-h.p. The general features can 
be readily made out in the figures. The clutch 
and reverse gear casing is virtually continuous with 
the crank-case, splash lubrication being employed 
for all the internal moving parts. The oil level in 
the casing is maintained by a handpump. The 
magneto is gear-driven from the crankshaft with the 
intermediate wheel driving the camshaft. The 
magneto and carburettor are both well up on the 
engine and so out of the way of any possible wash 
from bilges. The water circulating pump is also 
on the top of the engine, being carried on the exhaust 
manifold, and its delivery valve is very accessible. 
The controls consist of a reverse lever, and a throttle 
valve lever. Starting is effected by a wire cord on 
the flywheel pulley. The total weight of the engine 
is 140 lb., with the reversing gear. Its total 
overall length, as shown, is 23} in. The overall 
width is 18 in., and the total depth 15} in. As thus 
arranged, the engine takes a three-bladed propeller, 
approximately 10 in. in diameter, on a shaft }? in. 
in diameter. If desired, a 2 to 1 reduction gear 
can be incorporated in the reversing gear casing 
when the weight is increased by 28 lIb., and the 
length by 3% in. The propeller in this case is 
approximately 14 in. in diameter. 

Probably the most novel engine in the exhibition 
is that seen on the stand of Messrs. Birmal Boats, 
Belvidere-road, Southampton, a firm owned by 
Messrs. The Birmingham Aluminium Casting (1903) 
Company, Limited, Smethwick. The engine 
shown in place in one of the two all-metal boats 
which form the main exhibit. Beyond stating 
that these boats are constructed entirely of Birma- 
bright aluminium alloy, which is non-corrodible in 
seawater, we do not propose to describe them further, 
but to give some account of the engine two views of 
which are shown in Figs. 11 and 12, page 506. As 
will be seen from these, the cylinders, of which there 
are three, are arranged radially round a vertical 
crankshaft. Motion is transmitted to the propeller 
shaft, seen to the right in the foreground of Fig. 11, 
through spiral bevel gears and coil spring clutches. 
The cylinders are 77 mm. in diameter by 78-mm. 
stroke, and the power developed is from 10-30-h.p. at 
1,000 r.p.m. to 3,500 r.p.m. There is only a single 
balanced crank, so that the big ends of the three 
connecting rods have segmental bearings. The 
crankpin has a floating bush and is drilled for forced 
lubrication, which is provided by a gear-type oil 
pump. The cylinders are provided with liners of 
the wet typ. The central casting which is, like 
the liners, of chromidium cast-iron, comprises the 
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crankcase, gearbox, cylinders and exhaust mani- 
fold. The latter is water-jacketed, the water reach- 
ing the jacket after passing through the spaces 
round the gear box. After leaving the manifold 
it passes through the cylinder jackets. The cylinder 
heads are of Birmabright aluminium alloy. 

There is a separate camshaft, cut with a spiral 
gear meshing with one on the crankshaft, for each 
pair of valves. The induction pipe is circular, as is 
evident in Fig. 12. It is cast integrally with the 
top timing cover, which also contains the water 
outlet passages, the opening being seen towards 
the top of the figure. The circulating water pump 
is visible at the left hand. It is gear driven from 
one of the camshafts. At the top is seen the car- 
burettor, there being one common to all three 
cylinders. It is of the self-starting Solex type. 
Coil ignition is provided, with a special type of 
distributor which, it is stated reduces the current 
consumption very considerably. The distributor is 
seen in the upper part of Fig. 12, at the right hand. 
Below it is the starting gear, which consists of a 
12-volt Lucas dynamotor, accumulators, switch box, 
cut-out fuses and cables completing the electrical 
equipment. The square socket near the starter 
accommodates a hand-starting crank handle. The 
lower part of the main casting forms both a gear 
box and an oil sump, which is, as already indicated, 
water-cooled. A wire-gauze filter extending over 
the whole area of the sump filters the oil before 
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re-circulation. The transmission gear serves both 
for speed reduction and reversing. As regards 
the former, the ratio can be made either 7 : 1 or 
2:1, as desired. The reverse speed is the same as 
the ahead speed. The spiral bevel gears are of 
heat-treated alloy steel, and run freely on a lay 
shaft. Change is effected by two sets of spring coil 
clutches actuated by a single lever. The engine 
measures 18 in. deep, by 24 in. either way in plan. 
The weight complete with the accumulators and all 
electric equipment, is 300 lb. 

An interesting form of power transmission to a 
propeller, by combining an inboard engine with 
the outboard type of sternpost and rudder was 
shown by Messrs. The Coventry Victor Motor 
Company, Limited, Coventry. This is illustrated 
in Fig. 13, page 506. The propeller unit is designed 
for attachment to the upper part of a boat transom, 
or an extension thereto, thus avoiding the necessity 
for a stern gland or tube, as does the usual outboard 
motor. It differs, however, fundamentally from the 
latter in that the sternpost, &c., may be swivelled, 
in a vertical plane, round the shaft centre, so that 
the whole of the propelling gear may be swung out 
of the way if the boat is to be beached. The 
arrangement further enables the propeller shaft to 
be kept parallel to the surface of the water, instead 
of being inclined to it, as is generally the case with 
the outboard rig. The drive is transmitted from 
the engine shaft to the propeller shaft by a silent 





The rudder is also actuated 
The underwater 


| chain running in oil. 
by a chain from the tiller post. 
assembly is of non-corrodible C.V. alloy, and is 
carefully streamlined. The propeller is protected 
by a guard fin on the bottom of the stern post, and 


| is fitted with a safety shearing device. It has ball 
| thrust bearings. 

| The engine unit, as will be seen from the figure, 
consists of a horizontal opposed-cylinder petrol 
‘engine with a flywheel clutch and a reversing 
| gear-box. A section of the latter is given in Fig. 15, 
| page 506. The driving shaft carries a loose sprocket 
|for the duplex roller chain which transmits the 
| drive to the propeller shaft for the ahead motion, 
and on a splined extension of the shaft is a sliding 
toothed pinion for giving the astern motion, a 
2:1 reduction being provided in both cases. The 
driven gear wheel and sprocket are in a single piece. 
The sliding pinion is shown in the neutral position 
in the figure. Movement to the right engages the 
dogs on its inner face with matching dogs on the 
loose pinion, and locks the latter to the driving 
shaft. Movement to the left meshes the teeth of 
the sliding pinion with those of the gear wheel, 
and astern motion is given to the propeller shaft. 
The clutch and reversing gear is actuated either 
by the combined lever shown in Fig. 13, or by a 
remote control system. The engine shown in this 
figure is the Coventry Victor Twin, which was 
described in ENGINEERING, vol. cxxx, page 592 
(1930), but the latest development of this type, 
to which the transom gear is also fitted, is shown 
in Fig. 14, page 506. This is a four-cylinder petrol 
engine, with cylinders 78 mm. in diameter by 
78-mm. stroke, arranged in pairs horizontally on 
each side of the crankcasing, and coupled to a three- 
bearing crankshaft. It develops from 30 h.p. to 
37 h.p. at 1,500 r.p.m. to 2,200 r.p.m., but by meang 
of a different camshaft it can be run up to 4,500 
r.p.m. when 72 brake horse-power is developed. 
The makers state that at this speed the engine is 
so steady that it did not require bolting to the test 
bed. One of the chief differences in detail from 
the design previously described is that the carburettor 
is now mounted on the base of the crankcase, which 
is formed to contain a gailon of lubricating oil. 
The cold mixture from the carburettor is led to the 
cylinders by way of a passage in the oil container, 
and the lubricating oil is therefore cooled and, 
conversely, the mixture is warmed. The oil and 
circulating water pumps are seen at the rear of 
the magneto. They are driven by short vertical 
shafts provided with spiral gears meshing with a 
similar gear formed at the centre of the camshaft. 
The lubrication system is of the dry sump type. 
The engine with a clutch and reduction and reversing 
gearbox weighs rather less than 224 lb. 

Another new design on the stand of the 
Coventry Victor Motor Company, is a_ two- 
cylinder horizontally-opposed heavy-oil engine. 
This is notable in that such parts as the injection 
nozzle and fuel pump, which are often standard 








types, are in this case of the firm’s own design. 
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The cylinders are 75 mm. in diameter by 78 mm. 
stroke. At 1,250 r.p.m. the engine develops 5 brake 


per brake horse-power-hour. At 2,000 r.p.m. 10 
brake horse-power is developed, with an increase in 


hour. The cylinders are attached by flanges to an 
aluminium crankcase, and have also flanges on the 
heads to which are attached covers enclosing the 
valve-operating mechanism. The valves are worked 
by horizontal push-rods and rocker arms from a 
camshaft situated above the crankshaft. The 
combustion chamber is somewhat unusual. When 
the piston is at the top of its stroke, the clearance 
is only about % in., but combustion space is afforded 
by a cylindrical chamber formed in the head into 
which the injection nozzle discharges. This chamber 
is of two different diameters in its length, the 
shoulder between them forming a seat for a valve 
which is normally kept closed. For starting up 
from cold by hand, the valve is raised off the seat, 
and the consequent increase in volume of the 
chamber lowers the compression ratio from 19: 1 
to 14:1. The flywheel is then swung by a crank 
handle until its momentum is sufficient to effect 
the firing compression when the valve is closed. 
The fuel pump mechanism is noteworthy. A 
diagrammatic sketch of it is given in Fig. 16, 
annexed. There is, of course, a separate pump to 





horse-power on a fuel consumption of 0-462 Ib. | 


consumption to 0-498 lb. per brake horse-power- | 
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each cylinder, the figure only showing one. The | camshaft, and motion is transmitted from one lever 
valve camshaft has an extension on which are |to the other by a roller between them. The ends 
cams giving a rapid motion at the beginning and | of the roller are free to move in grooves in the 
end of the pump stroke. A lever bears on the cam | forks of a curved lever on the pump control shaft, 
and has its fulcrum at the end of a lever on the | so that the reciprocating movement is not interfered 
timing control shaft. Movement of this lever to | with, but if the curved lever is turned either to the 
the right or the left retards or advances the injec- | right or to the left, obviously the amount of 
tion. The pump plunger or, more correctly, the | that movement will be altered in proportion to the 
tappet actuating it, is reciprocated by a second | distance of the roller from the fulcrums of the two 
lever with a fixed fulcrum on the other side of the | oscillating levers. The fuel pump is arranged on 
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petrol engines on the various stands was good and 
representative, but as a large number have already 
been dealt with in these columns, either on this 
oceasion or earlier, no further reference is here 
needed. The exhibit of outboard motors was 
extensive, and well illustrated the advances that 
have been made of recent years in this popular 
form of marine propulsion. 

The display of boats was, though a limited one, 
not unrepresentative. It is scarcely within our 
province to give an account of it, but one exhibit 
may be mentioned as illustrative of a mass produc- 
tion development in the boat-building industry. 
This was found on the stand of Harry Milham, 
Strawberry Hill, Twickenham, where an interesting 
display of complete loose parts from which attrac- 
tive pram dinghies could be put together by the 
amateur boat builder was shown. These parts 
comprised wooden sections cut to shape and num- 
bered, bronze knees and braces, nails, roves and 
screws, while two moulds or patterns so designed 
as to receive each section of planking in its correct 
position were provided, together with full illus- 
trated instructions. Two completed dingbies were 
shown, one, 9 ft. long, being priced at 101., the other, 
1] ft. 6 in. long, at 127. 108. The loose parts were 
5l. 10s. and 61. 15s., respectively. 

In conclusion, it may be said that, speaking 
generally, the proportion of new designs in the 
various divisions of the motor-boat section of the 
Olympia Exhibition seemed greater than in previous 
years. Considering the present depression in 
marine matters, this advance is distinctly satisfac- 
tory, as it shows that manufacturers are not merely 
marking time but are wisely preparing for a revival. 
In the matter of prices, too, the position seems good. 
In some instances, pre-war figures were in evidence, 
and, in any case, it would not be out of place to 
say that considerably better value per pound 
sterling is now obtainable both as regards material 
and design. 


CONTRACTS. 

Messrs. YARRow AND Company, LimtTep, Scotstoun, 
Glasgow, have received an order from Messrs. The Burma 
Oil Sey for one of their latest improved Yarrow 
water-tube boilers, which is to be manufactured at their 
Glasgow Works, and shipped in pieces for re-erection in 
Burma. The boiler is designed for a normal evapora- 
tion of 25,000 Ib. per hour, an overload evaporation of 
31,000 Ib. per hour, a working pressure of 190 Ib. per 
aq. in., and a steam temperature of 500 deg. F. he 
boiler will be supplied complete with Yarrow oil-burning 
equipment and air heater. 

Messrs. Marcont’s Wiretess TeLtecrara Company, 
Limirep, Marconi House, Strand, London, W.C.2, are 
to erect, on behalf of the Air Ministry, a wireless station 
at the Manchester Corporation Aerodrome at Barton 
Moss. The wireless equipment to be installed com- 
prises a Marconi onesiel station transmitter of approxi- 
mately 3 kw. power input, and designed to operate on 
wave-lengths between 700 and 1,550 metres, and a 
direction-finding receiver. It is anticipated that the 
work of installation and testing will be completed by the 
spring of next year. 


Tue Lystrrution or Crvm Enornerrs.—The Council 
of The Institution of Civil Engineers has awarded the 
Indian Premium for the 1931-32 seasion to Sir Bernard 
D'O. Darley, C.1.E., and ths Webb Prize for that session 
to Mr. B. G. White, for papers read and discussed at 
ordinary meetings of the Institution. For selected 
engineering papers published without discussion during 
the 1931-32 session; a Telford Gold Medal has been 
awarded to Dr. J. F. Baker; Telford Premiums to 
Mesars. W. Muirhead, E. B. Cocks, and W. C. Ash and 
Drs. James Orr and W. J. Walker; and a Crampton 
Prize to Mr. L. St. C. Rundlett. In the Students’ 
Section, the James Forrest Medal and a Miller Prize 
has been awarded to Mr. D. J. Anderson. In addition, 
ten Miller Prizes have been awarded to student members. 


REGISTRATION OF Business Names Act.—It has been 
brought to the notice of the Board of Trade that certain 
persons in London and other parts of the country are 
calling upon traders and representing themselves to be 
officers of the Board of Trade, or of the Registrar of 
Business Names, and obtaini moneys from such 
traders for the alleged purpose of registering their busi- 
ness names under the istration of Business Names 
Act, 1916, or of rectifying some omission on the regis- 
tration under the Act. Traders are warned that such 
representations are untrue, and are made with the 
object of obtaining money by false pretences. They 
should, therefore, have no dealings with any rson 
calling upon them with reference to the Act pur- 

rting to be an officer of the Board of Trade or of the 

istrar of Business Names. Information respecting the 
Act can be obtained direct from the Registrar of Busi- 
ness Names, Prince's House, Kingsway, London, W.C.2. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all communications. 

Flame-Proof V.I.R. Cables.—The supply of single-core, 
flame-proof, V.I.R. insulated, cotton-braided cable under 
an annual rate contract. The Indian Stores Department, 
New Delhi; November 17. (Ref. No. A.X. 11,560.) 

Water-Turbine Generating Set.—The supply and erec- 
tion of a water-turbine driven, 6,600-volt, 1,000 kv.-a. 
generating set, complete with all accessories. The 
Clarence River County Council, Grafton, New South 
Wales, Australia; December 19. (Ref. No. A.X. 
11,561.) 


NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Coal Trade.—The bright spot in the Welsh coal 
trade is anthracite, which is being shipped freely to 
Canada and also to France. Record quantities are 
going to the Dominion, and in view of the desire to 
ship to Canada before the River St. Lawrence becomes 
icebound, there is, at present, considerable pressure for 
loading at Swansea. nis pressure has been intensified 
by stormy weather conditions of late, which has thrown 
expected steamers out of position, with the result that 
on Monday there were no less than 21 vessels waiting 
to load cargoes, which number was, however, reduced 
to 14 to-day. The steam coal trade, on the other hand, 
is in an unsatisfactory position, though there are hopes 
of improvement in the near future, as it is believed that 
the Italian State Railway is about to resume taking 
supplies of Welsh coal in accordance with the terms of 
The Hague agreement to buy 3,000,000 tons of British 
coal, of which 2,000,000 tons have already been taken. 
The postponement of the delivery of the third million 
has considerably affected the Welsh coal trade, and especi- 
ally the Monmouthshire pits, from which practically the 
whole of the supplies were drawn. In the meantime, 
supplies of Admiralty and Monmouthshire large coal 
continue excessive to meet a very poor demand, a factor 
which is adversely affecting the output of other grades 
and also delaying the loading of steamers in dock. 
Large comprises about two-thirds of the output of the 
coalfield, and irregular working at the pits caused by 
lack of demand for large means limitation in the produc- 
tion of small and in the make of sized classes. Dry large 
coal is in good demand as a substitute for anthracite, 
and the ordinary drys command 6d. to 9d. per ton 
over the schedule prices, with the best brands realising 
a premium of 1}d. to 3d. Sized classes, too, are scarce, 
particularly dry nuts and cobbles, which are practically 
unobtainable, and more or less nominal round 30s., or 
10s. over the schedule, while bituminous nuts, too, are 
somewhat scarce at 1s. over schedule, and washed smalls 
are in demand! at ls. premium. Other grades of small 
are, however, irregularly placed because of intermittent 
working at the pits, but usually obtainable at the schedule 
prices, though sometimes unavailable except in conjunc- 
tion with large. 

Kenya and Uganda Inquiry.—Welsh collieries have 
made a present of 250 tons of locomotive coal to the 
Kenya and Uganda Railways and Harbours. This does 
not mean that they have turned philanthropists, but 
that they are endeavouring to secure a contract for 
65,000 to 90,000 tons of coal, which is to be delivered 
c.i.f. at Kilindini, over the twelve months commencing 
February next. Tenders, which are to be deposited by 
November 21, invite the tenderers to submit samples 
of not less than 25 tons, free of all cost, to the chief 
mechanical engineer, of coal which has not been tested 
or used in bulk by the Kenya and Uganda Railways 
since January, 1928. Ten Welsh colliery companies are 
competing for the business and have sent out the required 
sample in bags. 

















TELEPHONES IN AUSTRALIA.—A statement issued 
recently by the Director of the Australian Postal Ser- 
vices shows that nearly 485,000 telephones are in opera- 
tion in the Commonwealth. There are 6,061 telephone 
exchanges in Australia, the largest being the City North 
Exchange, at Sydney, with 7,757 subscribers. This is 
closely followed by Melbourne Central a which 
has 7,699 subscribers. Brisbane Central Exchange 
serves 6,551 subscribers, Adelaide Main Exchange 
5,102, and Perth Central Exchange 6,946. 


CoLLIERIES ON THE Great WesTEeRN Raiiway.— 
The Great Western Railway Company has recently 
issued a publication entitled List of Collieries On or 
Connected with the Great Western Railway. It comprises 
a register of the collieries situated on the system, in 
South Wales, the Forest of Dean, Somerset, Shropshire, 
South Staffordshire, Worcestershire, and North Wales. 
A list of manufacturers of patent fuel and descriptions 
of the coal produced at the various pits are given, and 
data as to whether coke ovens, washeries, and by- 
product plant are installed at the collieries dealt with 
are also included. In addition to a large folding map 
indicating the position of the respective coalfields in 
relation to the railway, the book contains useful infor- 
mation for the guidance of exporters concerning the 
shipping facilities, warehouse accommodation, &c., avail- 
able at the ports situated on the Company's system. 
The little volume, which should prove useful to members 
of the coal industry and to large consumers of fuel, can 





PERSONAL. 


Owing to the continued growth of their business, 
especially in the Manchester district, Messrs. Biur 
Star Live, Liurtep, London, will open offices in Albert- 
square, Manchester, on November 1. 

Messrs. Jonn A. SmeeTON, Liurrep, 15, Victoria- 
street, London, S.W.1, have appointed Messrs. Wm. H. 
Flood and Company, Limited, Prudential Buildings, 
Pinstone-street, Sheffield, 1, their agents for Derbyshire, 
South Yorkshire, and Staffordshire; Mr. C. H. Faris, 
2, Marland-avenue, Cheadle Hulme, their agent for 
Lancashire and Cheshire ; and Mr. J. Glanville Davies, 
Llwyncelyn, Hafod, Llanelly, their agent for South Wales. 

Messrs. HoLpEN aNnpD Brooke, Lr irTep, Sirius Works, 
West Gorton, Manchester, have strengthened the staff 
of their London office, at 562-564, Abbey House, West- 
minster, 8.W.]. Mr. T. L. Hale, previously in charge of 
their heater, calorifier and heat-transfer departments 
at the head office, has proceeded to the London Office, 
the technical staff of which now consists of Mr. W. 
Richard, director and manager, and Messrs. T..L. Hale 
and H. J. Moore. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Iron and Steel.—In one or two sections a forward 
movement is steadily developing. In others, depression 
is firmly established. Many manufacturers are taking 
advantage of the slackness in business to instal modern 
plant, and further research work is in hand with a 
view to the production of still more efficient steels. 
This week a local firm has completed the manufacture 
of the largest hollow forging in the world. It weighs 
over 68 tons. It will be sent by rail from Sheffield 
to Middlesbrough, from where it will be shipped to 
Trinidad. The raw and semi-finished steel trade is 
one of the black spots of local industry. Despite every 
effort on the part of producers to stimulate buying, users 
continue to fold off the market, and are only taking 
sufficient tonnage to cover immediate needs. The 
gravity of the position is reflected in the latest quota- 
tions. As compared with two months ago, hard basic 
billets have declined 2s. 6d. per ton, West Coast hematites 
ls., and East Coast hematities 4s. 6d. When compared 
with the quotations of June, 1929, to-day’s figures show 
a remarkable difference. Latest quotations are as 
follows: Hard basic billets, 71. 15s.; soft basic billets, 
5l. 17s. 6d.; West Coast hematites, 84s.; East Coast 
hematites, 79s.; Lincolnshire No. 3 foundry iron, 
63s. 6d.; Lincolnshire forge iron, 59s. 6d.; Derbyshire 
No. 3 foundry iron, 63s. 6d.; Derbyshire forge iron, 
59s. 6d.; bars, 101.; and sheets, 11/. The order recently 

laced by the Soviet Government with a Sheffield firm 
or the supply of a — for producing railway wheels 
will consist of three aenend hem hydraulic forging 
presses of 2,500, 3,000 and 7,000 tons. The contract 
also includes a high-power wheel-rolling mill, handling 
machinery, and hydraulic plant for carrying out all the 
processes in one heat. Orders for railway rolling stock, 
shipbuilding requirements, armaments, and steelworks 
machinery are scarce. Electrical plant is an expanding 
line, while increased activity is reported at works produc- 
ing automobile steel and fittings. High efficiency steels 
are in demand by the aeroplane, machinery, and tool- 
making trades. Tool makers are fairly busy. Improve- 
ment has developed in several lines. Prospects generally 
are brighter than for some time past. Enquiries are 
more numerous, and orders are coming to hand more 
freely. 

South Yorkshire Coal Trade.—Conditions recently 
obtaining in the coal trade generally have been fully 
maintained. The gross demand is not up to expecta- 
tions. Shipments abroad tend to increase, but the 
inland demand is capable of showing vast improvement. 
The market in industrial fuel is not developing on favour- 
able lines, Electricity making concerns are beginning 
to take increased supplies of smallcoal. Bigger tonnages 
of slack are going to the textile trades. The demand 
for housecoal is disappointing, but merchants confidently 
anticipate an early improvement. Furnace and foundry 


coke are steady, while gas coke continues firm. Quota- 
tions: Best branch hand picked, 27s. to 28s.; Derby- 


shire best house, 22s. to 23s.; Derbyshire best brights, 
18s. to 20s. ; best screened nuts, 17s. to 18s. ; Yorkshire 
hards, 17s. to 188,; Derbyshire hards, 17s. to 18s. ; 
rough slacks, 8s. 6d. to 9s. 6d. ; nutty slacks, 7s. to 8s. 6d. ; 
smalls, 5s. to 68. 








British STANDARD SPECIFICATION FOR Doors.—The 
British Standards Institution has issued a specification 








be obtained on application to the Mineral-Traffic 
Manager, Paddington Station, London, W.2 





for morticed, dowelled and ledged and braced doors for 
internal and external purposes. The tables of dimen- 
sions, which provide for 27 British Standard door sizes, 
includi garage doors, are based on the principle of 
uniform height, which, it is hoped, will eventually replace 
the existing tice of varying the height of the door 
with the width. The desirability of uniformity in height 
has been emphasised again and again in situations such 
as corridors or in large rooms where the present variations 
create a displeasing appearance. Apart from the dimen- 
sions, the specification deals fully with materials and 
construction, but care has been taken not to restrict or 
hinder design. Timber is provided for in clauses on 
general quality, knots, sapwood, and moisture content, 
an optional test for the latter important property 
being given in an appendix. Panels, both solid and of 
plywood, are specified. Copies of the specification, which 
is designated No. 459-1932, can be obtained from the 
Publications Department of the Institution, 28, Victoria- 
street, London, 8.W.1, price 2s. 2d., post free. 
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NOTES FROM THE NORTH. 


; Giascow, Wednesday. 

Scottish Steel Trade.—Business in the Scottish steel 
trade shows no sign of improvement, and the heavy steel 
works are operating much below capacity. Specifica- 
tions from home consumers are of little moment, while 
the demand for export lots does not amount to a tonnage 
which might be called satisfactory. The black-steel 
sheet trade continues to present quite a satisfactory 
appearance and the recent improvement is being main- 
tained, particularly in the demand for the lighter gauges. 
Order books are well filled and recent orders point to 
active conditions ruling for some time to come, but, 
unfortunately, the heavier gauges do not account for 
much of the activity. Prices are being maintained, and 
the following are the current market quotations :— 
Boiler plates, 91. per ton ; ship plates, 8l. 15s. per ton ; 
sections, 81. 7s. 6d. per ton; black-steel sheets, 4 in., 
7l. 158. per ton; and galvanised corrugated sheets 
(No, 24 gauge), 111. per ton, all delivered at Glasgow 
stations. 


Malleable-Iron Trade.—A depressed state still prevails 


in the West of Scotland malleable-iron trade and few | 


specifications are coming to hand. The steel-bar re- 
rolling branches are extremely quiet and the mills cannot 


be operated with anything like continuity on account of the | 


scarcity of specifications, which is partly caused by the 
severe competition from the Continent. The market 
quotations have not varied during the week and are as 
follow :—‘* Crown” bars, 91. 15s. per ton for home 
delivery and 91. 5s. per ton for export, and re-rolled steel 
bars, 6/. 10s. per ton for home delivery and 6l. 5s. per 
ton for export. 

Scottish Pig-Iron Trade.—Conditions in the pig-iron 
trade of Scotland have not changed, and the only item 
of note is that a second furnace is now in blast. It was 
re-kindled last week at the Clyde Iron Works to produce 
basic iron for one of the local steel works. The only 
other furnace producing in this country is at the Carron 
Iron Works. Fairly large stocks are held by makers, 
and the weekly demands do not amount to a very large 
tonnage and are easily met. Prices remain steady and are 
as follow :—Hematite, 67s. 6d. per ton, delivered at the 
steel works; foundry iron, No. 1, 70s. per ton, and 
No. 3, 67s. 6d. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, October 22, amounted to 290 tons, and it all 
went overseas, none going coastwise. During the 
corresponding week of last year the figures were 30 tons 
overseas and 55 tons coastwise, making a total shipment 
of 85 tons. 

Scottish Pig-Iron Trade Wages Unchanged.—The fol- 
lowing intimation has been made by Messrs. Kerr, 
MacLeod and Macfarlan, chartered accountants, Glasgow, 
to Messrs. Thomas Petrie and John Brown, joint secre- 
taries of the Board of Conciliation for the Regulation of 
Wages in the Pig-Iron Trade of Scotland :—‘‘ In terms 
of the remit we have to report that the certified returns 
for July, August, and September made by the employers 
to us show an average net selling price of 31. 7s. 5d.” 
This means that there will be no change in the wages of 
the workmen on basis rate. 

Shipbuilding Order for Dumbarton.—Intimation has 
just been made that Messrs. Wm. Denny and Brothers, 
Limited, Dumbarton, have received orders to build a 
new steamer for the Southern Railway. This vessel is 
intended for the Jersey & France service and to take the 
place of the steamer Vera. She will have accommodation 
for about 900 passengers, and is expected to be ready for 
service by the middle of June next. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The restricted output of 
pig iron is not quite absorbed, but additions to stocks 
are not large, and quantities stored at the blast furnaces 
are not of inconvenient dimension. Second hands are 
not at liberty to sell to principal home consumers who 
have to come on the market for supplies, and as demand 
from abroad is quite trifling, sales are practically confined 
to direct transactions between ironmasters and home 
users. In their endeavour to cope with the keen com- 
petition of sellers of Midland and Indian iron, makers 
of Cleveland pig continue to offer parcels on specially 
low terms to customers in Scotland, but for home trade 
they refuse to grant price concessions. It is difficult 
to ascertain rates at which overseas business might be 
put through, but to home buyers ironmasters’ official 


quotations still stand: No. 1 Cleveland, 6ls.; No. 3 
g-m.b., 588. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 
forge, 57a. 


Hematite——Conditions in the East-Coast hematite 
branch are still unsatisfactory and somewhat perturbing. 
Stocks are large and increasing, but gradual growth of 
demand encourages producers to take a rather firmer 
stand though they are still being slightly undersold by 
merchants. For a considerable time, orders have been 
unobtainable, except on altogether unprofitable terms, 
but a feeling is now gaining ground that an upward turn 
is at hand. No. 1 grade of iron is 59s. 6d., and ordinary 
qualities are 59s. 

Changes at Works.—We learn that the steelworks 
departments of the Skinningrove Iron and Steel Works 
are to be closed for four months for the purpose of 
modernising equipment. The four blast furnaces which 
have been in operation at Skinningrove are also to be 
stopped, and the Loftus ironstone mine is likely to close. 
Messrs. Pease and Partners are, however, making prepara- 


tion to rekindle two blast furnaces at their Normanby 
Ironworks which have been idle for some weeks. hen 
these alterations occur, only 15 of the 86 blast furnaces 
in this district will be in operation. 

Foreign Ore.—There is little or no activity in foreign 
ore. The nominal price of best rubio remains at 14s. 6d. 
c.i.f. Tees. 

Blast-furnace Coke.—Durham blast-furnace coke is 
plentiful and slow of sale, local consumers having ample 
supplies. Good average qualities are placed at 14s. 6d. 
delivered here. 

Manufactured Iron and Steel.—There is a little more 
work in one or two departments, but further orders are 
greatly needed. In branches producing railway material 
tonnage output is just a little larger, and there is a con- 
tinued steady call for shipbuilding material. Russian 
contracts for 25,000 tons of steel plates have just been 
| placed in this country. Of these, 5,000 tons are to be 
manufactured at the Redcar Ironworks of Messrs. 
Dorman, Long and Company. Orders for shipyard 
requisites are almost confined to material for repair 
work. Among the principal market quotations are : 
Common iron bars, ob. 15s.; best bars, 10/. 5s.; double 
| best bars, 107. 15s.; treble best bars, 11/. 58.; packing 
| (parallel), 82.; packing (tapered), 10/.; steel billets 
(soft), 52. 7s. 6d.; steel billets (medium), 6/. 12s. 6d. ; 
steel billets (hard), 71. 2s. 6d iron and steel rivets, 
111. 5s. ; steel ship plates, 8/. 15s. ; steel angles, 81. 7s. 6d. ; 
steel joists, 8/. 15s. ; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over, and 9/. for smaller lots ; 
fish plates, 127. 10s. ; black sheets (No. 24 gauge), 87. 10s. ; 
and galvanised corrugated sheets (No. 24 gauge), 10/. 

Scrap.—The demand for one or two kinds of scrap is a 
little better. Borings are 22s. 6d.; turnings, 28s. ; light 
cast-iron, 32s. 6d.; heavy cast-iron, 35s.; machinery 
metal, 36s. ; and heavy steel, 33s. 6d. 











NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

The General Outlook—The receipt of extensive orders 
in the last few weeks by leading firms in the North- 
| Western Area engaged in the manufacture of electrical 
| equipment, ae machinery and railway plant— 
| chiefly from the Russian Government—has improved 
| the outlook of local steel manufacturers, who are now 
| busier than for some time past. Business is, of course, 
still far below normal, but a more hopeful view is being 
taken of the future. There is a confident feeling, more- 
over, that the decision of the tariff board to continue, for 
a further two years, the existing iron and steel duties 
will remove the uncertainty felt by buyers in the last 
few weeks, and furthermore, help towards an improve- 
ment in trade now that increases in the price of Con- 
tinental materials are steadily diminishing the favour- 
able margin formerly enjoyed by overseas manufacturers. 
The outlook in the foundry-iron section is still black, 
and few contracts of any magnitude for forward delivery 
are reported. With the exception of the light-castings 
section, conditions in which are relatively satisfactory, 
few foundries have even moderately good order books. 
Makers of high-grade steels report a dull trade, except 
in a few instances. 

Recent Orders.—A certain volume of work is likely to 
accrue to the district following the receipt by Messrs. 
Redpath, Brown and Company, Limited of an order, 
valued at approximately 16,000l., for steelwork in con- 
nection with a new power station to be erected in Kirk- 
cudbrightshire, in connection with the Galloway Power 
Company’s hydro-electric scheme. About 900 tons of 
steel will be required, of which 500 tons will be utilised 
in the provision of tanks and wen Messrs. Meldrums, 
Limited, Timperley, near Manchester, are to construct 
a patent gas scrubber for the extraction of benzol and 
ammonia from coke-oven gases, for the Wath Main 
Collieries, Limited, of Wath-on-Dearne, for whom Messrs. 
Simon-Carves, Limited, Cheadle Heath, Manchester, are 
a extensive coal-handling plant. Messrs. 
Banister, Walton and Company, Limited, Trafford Park, 
Manchester, who are supplying 20,000 tons of steelwork 
for the new Manchester Reference Library, have manu- 
factured the whole of the steelwork for the new Christie 
Cancer Hospital and Holt Radium Institute, at Withing- 
ton, Manchester. In the motor-vehicle section condi- 
tions continue favourable. Messrs. Crossley Motors, 
Limited, Gorton, Manchester, are at present delivering 
30 Condor C.I.-engined double-deck motor omnibuses to 
the Manchester Corporation, and at Sandbach, Messrs. 
Fodens, Limited, have on hand several important orders 
for heavy-oil engined machines for goods transport. 

The Cumberland Iron Trade.—Orders are now follow- 
ing the very active inquiry of recent weeks, the demand 
from the Midlands being particularly noticeable. In 
spite of stocks carried, it is regarded as likely that 
another furnace will be put into blast in the near future, 
if the hoped-for autumn buying movement materialises. 











Tue Royat AgronavuTicaAL Socrety.—The Council 
of the Royal Aeronautical Society has recently made 
a number of awards. These include the Silver Medal 
to Mr. J. de la Cierva, for his work in connection with 
the development of the Autogiro; the Simms Gold 
Medal to . P. Salmon, for hi I r and work on 
catapults; the Wakefield Gold al to Mr. L. G. 
Frise, for his invention of the Frise aileron; the R.38 
Memorial Prize to Messrs. D. H. Williams and A. R. 
Collar, for their joint paper on “The Motion of an 
Airship under Certain Conditions,’’ and the Pilcher 
Memorial Prize to Mr. F. W. Dowsett, for his 7 on 
“The Design of Aeroplane Controls and Control 





Systems.” 





NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGInEeERS.—To-night, 
6 p.m., Storey’s-gate, 8.W.1, Presidential Address by 
Mr. W. Taylor. Western Branch: Tuesday, Novem- 
ber 1, 7 p.m. Merchant Venturers’ Technical College, 
Unity-street, Bristol. ‘‘ Oxygen Machine Cutting,” by 
Mr. C. G. Bainbridge. North-Western Branch: Thurs- 
day, November 3, 7.15 p.m., Engineers’ Club, Man- 
chester. “Centrifugal Pump Characteristics; Per- 
formance, Construction and Cost,” by Mr. T. Y. Sher- 
well and Mr. R. Pennington. London: Friday, Novem- 
ber 4, 6 p.m., Storey’s-gate, S.W.1., Thomas Hawksley 
Lecture. “ Atomic Projectiles and their Applications,” 
by Lord Rutherford. 

INstTrruTION OF CHEMICAL ENGINEERS.—To-night, 
6.30 p.m., Institution of Civil Engineers, Great George- 
street, 8.W.1, Hinchley Memorial Lecture. ‘‘ Chemical 
Engineering and the Aircraft Industry,” by Mr. H. T. 
Tizard. 





Juntor InstiruTion oF Enoinerers.—To-night, 7.30 
.m., 39, Victoria-street, 8.W.1 ‘‘ Electrical Engineer- 
as applied to Theatres and Cinemas,” by Mr. R. G. 
Williams. Friday, November 4, 7.30 p.m. Kinemato- 
aph Film, “ Principles and Modern Applications of 
xy-Acetylene Welding,” exhibited by Mr. H. P. Smith. 
BrapFrorD ENGINEERING Socrety.—Monday, Octo- 
ber 31, 7.30 p.m., Technical College, Bradford. “ Oil 
Firing for Steam Raising Purposes,” by Mr. F. L. Bolt. 

Royat Instrrution.—Tuesday, November 1, 5.15 
p-m., Albemarle -street, W.1. ‘‘ Rays and Radiations ” 
(Lecture I), by Dr. E. N. da C. Andrade. 

InsTrruTION oF Crvi_ ENGiInrERS.—Tuesday, Novem- 
ber 1, 6 p.m., Great George-street, 8.W.1. Presidential 
Address = Sir M. Macdonald. Birmingham and District 
Association: Thursday, November 3, 6 p.m., Chamber 
of Commerce, New-street, Birmingham. Chairman’s Ad- 
dress, by Professor C. Batho. 

Nortu East Coast InstrruTION OF ENGINEERS AND 
SuipBuILpERs.—Graduate Section: Tuesday, Novem- 
ber 1, 7 p.m., Bolbec Hall, Newcastle-on-Tyne. “ Electric 
Steering Gears,” by Mr. W. 8. Paulin. 

INsTITUTION OF LErcrricaL Enaineers.—North- 
Western Centre: Tuesday, November 1, 7 p.m., Engin- 
eers’ Club, Manchester. “The Electric Lighting of 
Buildings,” by Mr. A. B. Read and Dr. J. W. T. Walsh. 
South Midland Students’ Section : Tuesday, November 1, 
7 p.m. The University, Birmingham. ‘ Mercury Arc Rec- 
tifiers,” by Mr. H. Rissik. London: Wednesday, Nov- 
ember 2, 6 p.m., Victoria-embankment, W.C.2. Wireless 
Section Meeting. Chairman’s Address by Mr. L. B. Tur- 
ner. Thursday, November 3, 6 p.m. Ordinary Meeting. 
“ The Electric Lighting of Buildings,” by:Mr. A. B. Read 
and Dr. J. W. T. Walsh, Friday, November 4, 7 p.m., 
Meter and Instrument Section Meeting. Chairman’s 
Address by Mr. R. 8. J. Spilsbury. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
November 1, 7.45 p.m., Royal Society of Arts, John- 
street, Adelphi, W.C.2. “ Repairs and the Importance 
of the Repair Department,” by Mr. 8. H. Troughton. 
Bristol Centre : Thursday, November 3, — Merchant 
Venturers’ Technical College, Unity treet, Bristol. 
“ Hydraulic Brakes,” by Mr. F. G. Parnell. 

InstTIruTION OF HzaTING AND VENTILATING ENGIN- 
EERS.—Wednesday, November 2, 7 p.m., Home Office 
Industrial Museum, Horseferry-road, 8.W.1. “* Radiant 
Heat,”’ by Mr. A. F. Dufton. 

INSTITUTE OF TRANSPORT.—Leeds and District Section : 
Friday, November 4, 6.30 p.m., Town Hall, Leeds. 
“Government Control of Road Transport Abroad,” 
by Mr. C. E. R. Sherrington. Manchester-Liverpool and 
District Section : Friday, November 4, 6.30 p.m., Adelphi 
Hotel, Liverpool. ‘“‘ Some Problems of Insurance Law 
Emanating from the Road Traffic Act,’’ by Mr. G. 
Abrahams. 

Soorsety or CHemicaL Inpustry, CHemicaL ENGI- 


NEERING Grovupr.—Friday, November 4, 7.30 p.m., 
Royal Technical College, Glasgow, Joint Meeting with 
Glasgow Section. “Ceramic Insulators—Their Manu- 


facture and Testing,” by Mr. C. 8. Garland. 


InstTrruTE or Metas.—Sheffeld Local Section : Friday, 
November 4, 7.30 p.m. The University, Sheffield. 
“ Nickel Silver Alloys for the Electro-Plate Trades,” by 
Mr. W. R. Barclay. 

InstrruTE oF British FounpRyYMEN.—Birmingham 
and © and West Midlands Branch: Friday, 
November 4, 7.30 p.m., Chamber of Commerce, New 
street, Birmingham. “ Properties of Pig-Iron,” by 
Mr. J. E. urst. Lancashire Branch: Saturday, 
November 5, 4 p.m., College of Technology, Sackville- 
street, Manchester. ‘‘ Contraction, Distortion and Cam- 
ber in Grey-Iron Castings,” by Mr. E. Longden. Scottish 
Branch : Saturday, November 5, 4 p.m., Royal Technical 
College, Glasgow. “ Plaster Patterns in General Foundry 
Practice,” by Mr. R. Ballantine. 








Tue Feperat Transport Councit, AUSTRALIA.— 
The Hon. R. Archdale Parkhill, Minister for Home 
Affairs and Transport of the Australian Commonwealth 
Government, stated recently that it was proposed to 
reconstitute the Federal Transport Council, and that an 
endeavour would be made to present concrete proposals 
for discussion at the next Conference of Australian 
Premiers. He stated further that, of the 350,000,000. 
invested in Australian railways, from 100,000,0001. to 
150,000,0001. would have to be written off in order to 
enable them to operate on a fair basis. Some means 
whereby this huge sum could be liquidated over a 

riod of years, would, however, have to be devised, as 
it would still be a national liability, 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of ur x readers to 
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CONTENTS. duced, while apparatus devised by the electrical 
PAGE | engineer is rendering it possible for the physician 
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SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom ........................ £3 5 0 
For Canada— 
Thin paper copies ................000000 £218 6 
Thick paper copies.................0.0 £3 3 0 
For all other places abroad :— 
Thin paper copies ................:0:++ £3 3 0 
Thick paper copies......................-. £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 
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The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than 5 p.m. on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 


ing, otherwise they will be taken as correct. 


All accounts are payable to ‘“‘ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
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503 | which has been devised to convert direct into alter- 
504] nating current and vice versd. The perfection of 


- 504/to be transmitted on the former system and 
anne .. 508 thus eliminate many of the difficulties which now 
~ 508 embarrass those responsible for the operation of 

ti wide-spread networks. This apparatus, the working 
_. 508 | Principles of which have already been dealt with in 
509 | ENGINEERING, can now be made to convert to 


Notes from Cleveland and the Northern Counties... 509 | direct current at pressures up to 20 kv., and there is 


.. 509 | every hope that this figure will shortly be increased. 
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510 fully from the experimental state, and its cost 
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erence | , “tg , ; 
ate ie 512 Marchant pointed out, its introduction once again 


opens up the possibility of utilising high-tension 
514|direct current for transmission purposes, thus 


Malaria, as it Affects Railway Maintenance and enabling the carrying capacity of the lines now in 


515 | use to be increased some six to eight times. As the 

: a cost of transmitting electrical energy is at present, 
ee 51¢|Toughly, the same as that of carrying the coal 
ee 517 | Which produces that energy, the success of the 
Sete 518 | new method would lead to developments along the 

. 518 | lines we have already mentioned being still further 
519 The electrical engineer, besides having the means 
“* 599 | available to consolidate and improve his present 
position, therefore sees new fields opening out 

3| before him. This being the case, he may be 
forgiven for being optimistic. Those new fields, 
also as we have said, disclose new 


both technical and economic, for his solution. 
Success or failure, both in the immediate and the 
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distant future, will depend largely, if not entirely, 


E N G I N E E RI N G on the skill and knowledge of the members of the 


profession, and especially on the attainments of 
those young men who are about to enter upon their 


FRIDAY, OCTOBER 28, 1932. life careers. It was, therefore, fitting that Professor 


Marchant should have devoted so considerable a 
No. 3485. | portion of his address to the subject of engineering 
education and, as his experience in this field extends 








THE account of present and potential electrical | tO suggest. 
developments given by Professor E. W. Marchant 
in the Presidential Address, which he delivered to 
the Institution of Electrical Engineers on Thursday, 
October 20, must have generated a flow of enthus- 
iasm in the heart of the younger members who 
listened to him. There seems to be no field of | Clearly and intelligently ; two ends which many seek 
electrical application in which considerable, and | ®0d few attain. 
even revolutionary, progress is not being made. 
While it is to be hoped this will result in increased | the standard of his general education shall not 
prosperity it is clear that it also means that further 
problems will have to be solved and greater 
responsibilities faced. This should leave open 
many possibilities for the younger generation to 
make its mark, and a<id to the history of electrical 
progress. As an example of recent advances, , s : pone 
reference may be made to the sphere of lighting, | Recessity. During school and collegiate years it is 
one of the earliest to be entered by the electrical] | anathema. 

engineer. Recent work covers the production of gas| The reason is simple. The time has passed, if 
discharge lamps yielding 4 or 5 candle power per | ever it existed, when the whole, or even the greater 
watt, while heating by this form of energy is being | part, of the field of engineering could be covered 
stimulated by the increasing thermal efficiency of|in a three or four years’ course. But even were 
the generating plant now in use. The result is|such a practice at present possible, it would be to a 
that not only is electric heating becoming a serious | large extent a waste of effort. For, in after life, 
rival to older methods on economical grounds, | the engineer finds that his activities are fully occu- 
but that its employment is being encouraged by | pied with one branch of his profession alone, even 


over a period of more than 30 years, what he has to 


EDUCATION AS A FACTOR IN say must be received with attention. 
ELECTRICAL DEVELOPMENT. Professor Marchant has no revolutionary methods 


He lays it down as axiomatic that the 
embryonic engineer should spend some of his school 
days studying the sciences which underlie his future 
occupation, and should not spend his time entirely in 
literary pursuits. He must, however, be capable of 
writing his own language, and of expressing himself 


At the same time he must: avoid 
premature specialisation, since it is important that 


suffer. For ourselves we would recommend that 
not only should the schoolboy’s scientific instruction 
be confined to fundamentals, but that a good deal 
of the time he will subsequently spend in educational 
institutions of another kind should be similarly 
occupied. Specialisation in after life is a dire 


Bloemfontein, Durban and various branches and book: the convenience and the more healthy conditions | though that branch may, for reasons of necessity, 


which are its natural concomitants. Moreover,|change from time to time. Not only so, but the 
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principles remain eternal, the way in which they 
are applied is for ever in a state of flux. To 
specialise at college in such subjects as motor design 
or radio telephony is therefore to run the risk that 
the information required may never be wanted, 
because force of circumstances have directed the 
student’s career along other paths. It is also 
disadvantageous, and this is more important, 
because it absorbs time which would be better spent 
in the study of fundamentals and in acquiring that 
solid groundwork of knowledge in what are some- 
times called first-year subjects, which, simply 
because of its basic character, will always be useful 
wherever the engineer turns his steps. Hours spent 
in the lecture room and laboratory studying the 
principles of direct and especially of alternating 
current action, in working through mechanical 
problems and in practising with that useful tool 
mathematics, will never be wasted, but will, in due 
time bring in an abundant harvest. This is, of 
course, by now fully recognised by educationists 
and, perhaps a little less fully, by students. But 
it is well worth reiterating for the instruction of 
those who regard engineering solely as a branch 
of commerce and do not realise into what deeply- 
tilled soils its roots really penetrate. 

It is for that reason we are glad that Professor 
Marchant should have pointed out that in training 
engineers a common course should be followed 
for one, or better, for two years, in basic subjects, 
and that only after the student has reached a cer- 
tain standard in these subjects should he be allowed 
to receive more specialised instruction. We are 
also interested in his suggestion that this common 
start should be encouraged by the establishment 
of a common entrance examination to the great 
engineering institutions, so that a student who has 
qualified in the way mentioned to enter a course of 
study in civil, mechanical or electrical engineering, 
or in naval architecture, should be permitted to 
enter any or allof the appropriate bodies as a student 
member. Such a procedure would of itself mitigate 
against too early specialisation and would enable 
the student to re-orient his course without loss of 
professional prestige, if circumstances rendered 
such a change necessary. The establishment of 
such an examination would not be unaccompanied 
by administrative difficulties and would predicate 
the careful selection of student members on lines 
perhaps somewhat more rigid than has always been 
the case in the past. It is, however, worthy of 
consideration, and we hope that before long its 
possibilities will be investigated and a scheme 
formulated. The principle is not new. Graduates 
of British Universities and those who have success- 
fully passed through certain other courses are 
even now exempted from the examination which is 
precedent to corporate membership, so that the 
Institutions have already partially delegated the 
investigation of the qualifications of those who desire 
admission to their ranks to other hands. It should, 
therefore, not be impossible for them to devise some 
test which could fittingly be applied to all classes 
of student, even if they have to implement it them- 
selves. 

There remains one further point of importance. 
As Professor Marchant says, though examinations 
are regarded as the essential means of determining 
the suitability of candidates for corporate member- 
ship, the real qualification for that honour is the 
ability of the candidate to do his job in that branch 
of engineering in which he is engaged. Membership 
committees, therefore, attach, and will we hope 
continue to attach, great iraportance to practical 
experience as a complement to theoretical know- 
ledge. There is another factor which, if a practical 
means of doing so could be devised, could, with 
advantage, be given some weight. A form of 
application which discloses that the candidate has 
passed through a satisfactory course of training 
and has subsequently attained a certain standing 
in the profession may yet conceal that he is lacking 
in those personal and social qualities which so often 
in a world of men mark the difference between 
success and failure. Applicants for the various 
valuable scholarships now awarded by the Institu- 
tion of Electrical Engineers, are required to present 
themselves for interview, so that their personality 
and bearing, in somewhat trying circumstances 














may be estimated. If it were possible, it might 
not be a bad thing for some similar ordeal to be 
imposed on candidates for corporate membership. 
This would offer an opportunity to those “one or 
two psychologists,” to whom Professor Marchant 
considers the doors of the Institution of Electrical 
Engineers should now be opened, to exercise their 
talents. 





ELECTRICITY IN MINES. 


Durtine the period from December 31, 1927, to 
June 30, 1931, the number of coal mines at work in 
this country decreased from 2,861 to 2,243, while 
those using electricity fell from 1,528 to 1,409. 
Nevertheless the horse-power of the motors installed 
increased from 1,684,123 to 1,833,536 and no less 
than 17,000 h.p. were added during the twelve 
months ended December 31, 1931. This result 
is undoubtedly due to the measures which are being 
taken to increase the efficiency of coal getting and 
have, we are glad to learn from the report,* which 
has recently been issued by H.M. Electrical In- 
spector of Mines, Mr. J. A. Bernard Horsley, been 
accompanied by a greater safety in its use. Before, 
however, discussing this important question of 
security in greater detail we may add that the per- 
centage of alternating current motors installed is 
gradually rising and now amounts to 80-8 per cent. 
of the total. As, except for certain applications to 
electric winches of large size, direct-current offers 
no technical advantage over the alternating system, 
the fact that 352,463 h.p. of the former type of equip- 
ment is still in use must be ascribed to the difficulty 
of finding the money necessary for its replacement. 
As regards coal cutters the number operated by 
electricity was 4,026, compared with the 3,345 
worked by compressed air, the corresponding figures 
in 1930 being 4,040 and 4,317 respectively. The 
result is that the percentage of electrical machines 
has increased from 52-9 to 54-6 per cent. The 
total coal and mineral cut by machine was 77,002,000 
tons, out of a grand total of 224,909,000 or 34-2 per 
cent., while of the amount cut by machine 68-1 per 
cent. was obtained electrically. All these figures 
show slight advances over those for the previous 
year. The number of conveyors and loaders in use 
was 4,459, of which 2,299 were operated electrically 
and 2,160 by compressed air. This is an increase 
of 259 over the figures for the previous year, all but 
ten of the new machines being electrical. About 
47,308,000 tons out of a total of 224,909,000 tons 
were dealt with by this means. 

Of the 277 metalliferous mines at work during 
1931, 83 used electricity, the horse-power of the 
motors installed being 31,629. This marks a decrease 
over the previous year, when 310 mines, 93 of which 
used electricity, were in operation. The number of 
quarries, in which motors were installed, was 852, 
the aggregate horse-power being 114,145. This is 
the first time that it has been possible to publish 
information regarding the use of electricity in 
quarries, 

During the year under review there were eight 
fatal accidents attributable to the use of electricity 
in coal mines. These resulted in the loss of 24 lives 
and injury to three other persons. Of this number 
eighteen were killed and three were injured in two 
explosions caused by the electrical ignition of 
firedamp; the other deaths were due to shock. 
While the first figure is substantially higher than 
has been the case during the preceding ten years, 
the latter tends to become constant, or even to fall 
a little notwithstanding the increase in the total 
horse-power of motors installed or, what is perhaps 
a better criterion considering their greater potential 
risk, the rise in the number of conveyors and loaders 
in use. In addition, there were forty notifiable acci- 
dents or occurrences which could be attributed either 
directly or indirectly to electrical causes. These 
involved injury to 34 persons, in addition to the 
three who were injured in the fatal accident men- 
tioned above. Of these accidents four were attri- 
buted to defects in design of the apparatus, thirteen 
to maintenance faults, twenty-two to misuse or 
negligence, while one was unforseeable and was 


* Report of H.M. Electrical Inspector of Mines for the 
Year 1931. London: H.M. Stationery Office. Price 9d. 
net. 


therefore the sole occurrence which can properly 
be described as an accident. Classified in another 
way eighteen of these accidents occurred on switch- 
gear, fourteen on tracting cables and plugs, four 
on armoured cables, one on overhead lines, two on 
motors and one on lighting accessories. 

The general conclusion to be reached from these 
figures and from the summary of evidence obtain- 
able, which is given in the report, is that manu- 
facturers are now offering equipment of a quality, 
which is much higher than that available even five 
years ago. Switches and transformers, for instance, 
are no longer enclosed in thin sheet tanks, while 
gate-end switches are being displaced by circuit- 
breakers. Cables are better cared for and regularly 
tested, while automatic safeguards and remote con- 
trol are both becoming more usual. On the other 
hand, maintenance does not seem to have reached 
the high standard that is necessary, and more than 
one accident was caused by the failure of such an 
essential part of the apparatus as the interlock, 
owing to rough treatment. This particularly applies 
to the switchgear, where no amount of careful 
design and manufacture will counteract such care- 
lessness as the omission of vital screws, nor felieve 
mine owners from the responsibility of educating 
their work people as to what is really implied 
in the term fireproof enclosure. The same is true 
of trailing cable, for though the number of acci- 
dents due to this cause is not large considering the 
lengths in use, it is not likely to be reduced so long 
as the flexible pattern without an earthed metal 
screen is employed. This type of cable, in fact, 
predisposes to such accidents as those caused by 
exposure of the conductor due to damage by 
haulage ropes. 

No accident was reported in connection with 
the use of electricity in metalliferous mines and 
there was only one non-fatal accident due to shock 
in @ quarry. 


Tue Cutters’ Feast. 


Very naturally, the main topics of the speeches 
made at the 304th Cutlers’ Feast, held in the 
Cutlers’ Hall, Sheffield, on the 19th inst., were the 
Ottawa Agreements and public economy. As he 
had much to say about the Ottawa Conference, it 
was perhaps permissible that the Cabinet Minister 
present, Sir Philip Cunliffe-Lister, should avoid the 
subject of economy, but several speakers took the 
opportunity of reminding him that the effective 
attention of the Government to measures that will 
lead to a reduction in taxation is an essential 
element in economic and business recovery. Sir 
Philip paid a well-deserved tribute to the work 
which the steel industry had itself done in Canada 
during recent years, and which had so greatly 
helped towards the framing of satisfactory agree- 
ments affecting that industry. Similar activities 
were very desirable in the future, and he thought 
that a large part of the work of the tariff boards 
might well be the registering of agreements already 
come to between industries in this country and in 
the Dominions. The question of economy was 
raised by Sir Arthur Balfour, who proposed the 
toast to which Sir Philip Cunliffe-Lister replied ; 
the question was followed up in an amusing but 
convincing speech by Sir Ernest Benn. Sir Arthur 
Balfour, after congratulating the National Govern- 
ment on its record, pointed out that debts and 
disarmament had still to be faced. He believed 
economic disarmament was more imperative than 
naval and military disarmament at the present 
time. The effect on the trade and state of employ- 
ment in Sheffield, which had resulted from the 
Government of this country giving naval and 
military disarmament precedence over economic 
disarmament, was dealt with by Mr. C. J. Walsh, 
the Senior Warden, in proposing the toast of ““ The 
Imperial Forces,” which was replied to by General 
Sir Robert Whigham. The toast of “‘ The Guests,” 
to which Sir Ernest Benn and also Major Ian Hay 
Beith replied, was proposed by Mr. Percy W. Lee. 
On the day following the Feast, the Master Cutler, 
Lieut.-Colonel A. N. Lee, entertained a number of 
| his guests at the works of Messrs. Walker and Hall, 
| Limited, of which firm he is a director. Others 
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were entertained by Messrs. The United Steel 
Companies, Limited, and visited the Ickles and 
Templeborough works of Messrs. Steel, Peech and 
Tozer, which is a constituent company of Messrs. 
United Steel Companies. This latter company 
forms an organisation capable of supplying practic- 
ally every class of manufactured steel and iron. 
Tt has an annual capacity of 800,000 tons of pig-iron, 
1,600,000 tons of steel and 3,000,000 tons of coal. 
There are at the present time 24,000 employees. The 
Ickles and Templeborough works, which comprise 
steel works, forge, railway tyre and wheel works 
and strip and bar mills, extend for nearly two miles 
along the banks of the River Don. The steel works 
contain fourteen 80-ton gas-fired open-hearth 
furnaces, and is now producing 9,000 tons of ingots 
a week, but is capable of a much larger output when 
the conditions of trade permit it. The bar and 
strip mills are notable examples of modern con- 
tinuous mill practice. The capacity of the bar mills 
is 3,500 tons a week, and of the strip mills 1,500 tons. 
Although neither of the mills is at the present 
difficult time working at its full output, it was a 
pleasure to see such very considerable activity last 
week, and it was clear that the whole plant is ready 
at any moment to take advantage of the better times 
of which the Ottawa Agreements have raised hopes. 
It was also a pleasure to hear from Mr. W. Benton 
Jones, the Chairman of The United Steel Companies, 
who presided at the lunch given at the works, that 
the mills and steel works were operating entirely on 
British steel. 


Tue INSTITUTE OF FUEL. 


International interest attaches this year to the 
annual dinner of the Institute of Fuel, held on 
Wednesday, October 19, at the Connaught Rooms, 
since it was the occasion of the presentation of the 
Melchett Medal to Mr. Charles M. Schwab, president 
of the Bethlehem Steel Corporation. The Medal, 
it will be remembered, is awarded annually to an 
individual of any nationality who, in the opinion 
of the Council of the Institute, has carried out 
original research or professional administration or 
constructive work of an outstanding character 
involving the scientific preparation or use of fuel. 
The presentation was made by Violet, Lady Melchett, 
and in the course of a most entertaining speech, 
made in response, Mr. Schwab acknowledged that 
every great invention in steel manufacture had 
originated in Great Britain, although developed in 
America. In that country, mills, he said, would run 
continuously throughout the year on one product, 
and he thought it would be better if in this country 
we had only some 20 per cent. of the mills actually 
in existence, and kept them continuously employed. 
The toast of “‘ The Fuel Industries” was proposed 
by Mr. Charles Mitchell, who reviewed the present 
position in these industries, and remarked, in 
conclusion, that if coal producers could co-operate 
with shipbuilders and marine engineers in an 
endeavour to find means whereby coal could be 
utilised for marine propulsion in place of oil, this 
would open a wide field for the development of the 
coal industry. The response to this toast was made 
by the president, Sir Hugo Hirst, Bart., who occupied 
the chair. Sir Hugo again referred to the need for 
research in the coal industry, which had formed the 
theme of his presidential address delivered earlier 
on the same day. The toast of “The Visitors ” 
was proposed by Mr. George Usher, and responded 
to by Mr. W. L. Cooper, the Commercial Attaché 
to the United States Embassy. Sir Philip Dawson, 
M.P., proposed the toast of ‘The President” and 
Sir Hugo Hirst suitably replied. 


THE Economics oF SUGGESTION SCHEMES. 


There must be few firms nowadays so convinced 
that the management and worker are two separate 
entities and that “never the twain shall meet,” 
as to regard suggestions from their workpeople 
for improvement in equipment and in methods of 
production as a breach of discipline. In many 


concerns, especially in this country, such sugges- 
tions though welcome, are, however, made informally 
at the bench or drawing board and an organisation, 
whereby an employee in one department can 


use of the potential inventiveness of unexpected 
persons is not made. In a smaller, but growing, 
number of undertakings a properly organised 
suggestion system has been established, thus making 
the task of those who cannot see that all is for the 
best in the best of all possible factories easier, and 
enabling those who put forward something which 
really results in an improvement to be suitably 
rewarded. The establishment of such a system 
on the right lines is not, however, without its 
pitfalls, and there will, therefore be those who 
will welcome the publication by the Metropolitan 
Life Insurance Company of New York, whose 
British office is at Bush House, Aldwych, London, 
W.C.2, of a survey showing in detail the methods 
that have been adopted by a number of firms 
and some of the results that have been obtained. 
Taking popularity as the main test of success 
or failure, it may be pointed out that during 1931 
the General Electric Company of America received 
19,595 suggestions, of which 6,383 were adopted, 
and paid out 55,739 dols., or about 11,400/., to the 
successful participants. From the information given 
it would seem that the essentials of such a scheme 
are secrecy in the first instance, so that the Awards 
Committee are ignorant of the identity of the person 
upon whose suggestion they are adjudicating, 
followed, when the suggestion has been adopted, 
by publicity and, in nearly every case, by a monetary 
reward, sometimes in the form of a cash bonus and 
sometimes in the form of a royalty. Stress is laid 
on the fact that the employer ‘“ must play fair” 
and that promptness in adopting or rejecting an 
idea is an important factor. Where an immediate 
decision cannot be recorded the employee con- 
cerned should be kept informed of the progress that 
is being made. Lest it be wondered what an insur- 
ance company has to do with this matter it is 
explained that improved practice in management 
has a direct bearing on the economic well-being of 
its policy holders and that such improvement can 
be brought about by encouraging all grades of 
workers to use their initiative and, by proposing 
better methods, to increase production, reduce 
waste and prevent accidents. 











Tue INSTITUTION OF MECHANICAL ENGINEERS. 


Tue essential fairness of British justice has for 
long been a fact accepted, sometimes even enviously, 
by other nations, but that it is a trading asset 
abroad is not always recognised at home. Yet, as 
Mr. Charles Day pointed out at the annual dinner 
of The Institution of Mechanical Engineers, it is 
certain that foreign buyers will more readily con- 
clude a bargain in a direction in which they know 
they will have fair treatment if a dispute should 
arise. The dinner took place on Friday, October 21, 
the chair being occupied by Mr. William Taylor, 
O.B.E., President of the Institution. Mr. Day, 
vice-president, proposed the toast of the “ Bench 
and Bar,” and, after the tribute to these profes- 
sions above referred to, alluded to some aspects of 
the Summer Meeting in Canada. He strongly 
recommended principals of British firms to visit 
the Dominion, and spoke appreciatively of the 
manner in which the Mayor and other officials of 
the smaller towns helped visitors with introductions 
to persons likely to be of use to them. The toast 
was first replied to by the Hon. Mr. Justice McCardie, 
who drew a contrast between the social conditions 
obtaining when the Institution was founded and 
those of to-day, and referred to the sound engineer- 
ing tradition it had established. The scientific side 
of engineering and the Bench had at least one tie 
in common, both sought after truth. Sir Maurice L. 
Gwyer, K.C., H.M. Treasury Solicitor, replied for 
the Bar, and referred to the contacts between his 
profession and engineers in arbitration cases, in 
which expert evidence was of great value. Colonel 
A. E. Davidson, D.S.O., Vice-President, in proposing 
the toast of “‘ The Guests,”’ dealt with a distinguished 
list in happy vein. The Very Rev. W. Foxley 
Norris, Dean of Westminster, responded, and 
alluded to the connection of the Institution with 
Westminster. Speaking of the erection of new 
buildings in the vicinity of the Abbey, he expressed 
alarm at the effect of the increase of heavy traffic 


specially notable. It would appear to the ordinary 
person that the work of the huge lorries now seen 
on the streets should be done on railway lines. 
Air Vice-Marshal H. C. T. Dowding, C.B., C.M.G., 
also responded on behalf of the Air Ministry. He 
spoke in appreciation of the work of the Institution 
in improving the internal-combustion engine, and 
especially in that of certain of its committees on 
alloys and welding. The encouragement given to 
aircraft apprentices to become students of the 
Institution was also commended. The toast of 
“‘ The Institution ’”’ was proposed by Mr. William C. 
Noxon, Agent-General for Ontario, who, referring 
to the Canadian visit, emphasised the sincere 
desire for Unity in Empire that existed in the 
Dominion and advocated closer co-operation. 
Mr. Taylor, in reply, referred to experiences of the 
party on the visit, and asked Mr. Noxon to convey 
to his Government the very sincere thanks of the 
Institution for its hospitality. He hoped also that 
the member from the United States who was 
present would convey to his friends in America 
a similar expression of gratitude. At an earlier 
stage of the proceedings, Mr. Taylor announced 
that Mr. Rudyard Kipling, who had accepted an 
invitation to be present at the dinner, had been 
prevented by indisposition from attending. 


Wace CONDITIONS IN THE MERCANTILE MARINE. 


The Officers (Merchant Navy) Federation, 
Limited, whose offices are at 23, Leadenhall-street, 
London, E.C.3, is organising a petition to Parlia- 
ment, praying that a public inquiry be set up to 
report upon the conditions of service of certificated 
navigating and engineer officers in the merchant 
navy. We understand that 10,000 signatures to 
this document have already been received, and 
though we do not regard the multiplication of 
public inquiries with any enthusiasm, a prima facie 
case seems already to have been made out for a 
change, and if action follows, a good deal of dis- 
comfort, if not injustice, will be relieved. That there 
is some justification for the standpoint taken up 
by the petitioners will be gathered from a para- 
graph in the Interim Progress Report of the Federa- 
tion for the period ended September, 1932, in which 
the rates of pay of the various grades of officer 
ruling in this and in other countries are compared. 
From this it will be seen that it is more profitable 
to be an officer in the mercantile marine of almost 
any other country than of our own. In Great 
Britain a first mate draws 16l. 4s. per month, but 
an officer of corresponding rank in the United States 
is paid 53!., in Denmark and Holland 27/. 2s., and in 
Germany and Norway 201. Only the Jugo-Slavian 
first mate with 91. is worse off than our own. The 
contrast between the United States first engineer 
with 73/. 10s. per month and our own with 19/. 16s. 
is equally marked, and the figures go far to counter- 
act the argument of some British shipowners that 
they cannot pay higher wages because of the intense 
foreign competition. It is emphasised by the fact 
that a Dutch company has recently placed some of 
its ships under the British flag to ensure lower 
operating costs. An anomaly of a more domestic 
kind is that, owing to recent reductions in wages, 
the pay of junior officers is now lower than that of 
bosuns, carpenters and donkeymen, even without 
taking overtime into account. In addition to the 
petition, the date for the presentation of which has 
not yet been decided, the Federation are also en- 
deavouring to have the matter discussed by an 
Owners’ and Officers’ Conference to whose formation 
it is hoped the shipping organisations will agree. 
Such a body would have the advantage that it 
would enable the problems of the service to be dealt 
with by the industry without Government inter- 
vention and would probably lead to speedier results. 


Pusiic EXPENDITURE. 


If we are to judge from the speech delivered 
by the Chancellor of the Exchequer at the recent 
Annual Conference of the Conservative Party, the 
Government is satisfied with what it has done to 
secure economy in public expenditure, and is 
inclined to look askance at those who ask for 
further, and even more active, efforts in the 
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lose their positions at the bidding of a universal 
suffrage, it would appear when one out of every 
three pounds is being paid to the Government, 
much more remains to be done. This view will 
receive considerable support from a document 
entitled Public Expenditure, which has been issued 
by the Federation of British Industries, and which 
may be recommended for general examination. To 
the student of these matters it, of course, contains 
little that is new. Our income from overseas 
sources is falling, and is likely to continue to do so. 
Our domestic resources are progressively dwindling. 
The volume of goods carried by our ships and 
railways is shrinking. Profits during the year 
ended June 30, 1932, were lower by 25 per cent. 
than in the previous twelve months, and unemploy- 
ment, which stands at 2,860,000, represents about 
the same percentage of our working population. 
Yet taxation, to use a convenient general term, far 
from decreasing in the same proportion, is actually 
showing a tendency to rise, and it is, therefore, not 
too much to say that if we are to avoid disaster 
the whole of our ideas on public expenditure must 
be re-cast. A large part of the burden of this 
taxation is due to excessive borrowing at high 
interest, and though this has been remedied to 
some extent by the recent conversion scheme, to 
ensure that savings may be available for develop- 
ment a drastic reduction in public expenditure is 
essential, even if this means changes in policy and 
fresh legislation. Housing, education, and pensions 
are items on which, it is hinted, savings could be 
made, while at the same time, expenditure by local 
authorities on schemes which are more in the 
nature of luxuries than necessities should be 
curtailed. In other words we must curb our desire 
to find a short cut to Utopia and rest content with 
the standard of life which we can afford. We must 
also pay cash for the benefits we consume. There 
is no doubt that this advice will be heartily supported 
by those who are now receiving their income tax 
assessments, and that the call of the Federation to 
the Government to act before it is too late represents 
the opinion of most thinking men and women. To 
those who disagree, we recommend a study of a 
chapter in Carlyle’s French Revolution, entitled 
“ Astrea Redux without Cash.” 


7,500-H.P. SYNCHRONOUS MOTOR 
FOR ROLLING MILL. 


We illustrate, on this and the opposite pages, a three- 
phase synchronous motor of the totally-enclosed type 
with closed-circuit air cooling and a rating of 7,500 h.p. 
at 6,300/3,150 volts, 50 cycles and 0-8 leading power 
factor, when running at 93-8 r.p.m., though it will 
be capable of taking peak loads up to 18,750 h.p. 
The starting torque is guaranteed to be not less than 
108 per cent. of that at full load when the full 
voltage applied, while the pull-out and pull-in 
torques are not less than 2} times and one-half the 
full-load torque, respectively. The guaranteed full- 
load efficiency is 96-6 per cent. at a leading power 
factor of 0-8, and a figure of 96-62 per cent. was 
actually reached on test. This motor, which has 
been constructed by Messrs. The British Thomson- 
Houston Company, Limited, of Rugby, is said to 
be the first large synch-onous motor to be built 
in this country for driving a rolling mill. It was 
made for Messrs. The Tata Iron and Steel Company, 
and is to be used in that concern’s Jamshedpur Works 
for operating a continuous sheet, bar and billet rolling 
mill. This mill consists of a number of stands in 
tandem, each of which is driven from a common shaft 
through bevel gears, and has up to now been operated 


is 


by a 4,000-h.p. induction motor running at 375 
r.p.m., and connected to the drive shaft through 
gearing. When, however, it was decided to modify 


the mill to enable it to roll larger stock and greater 
tonnages, the consulting engineers, Messrs. The Perin 
Engineering Company, of New York, came to the 
conclusion that it would be wise to adopt a practice 
common in America for mills on which no flywheel is 
used, and employ a synchronous motor. The reasons 
for this course were that, for driving a rolling mill 
at constant speed, the synchronous motor has the 
advantage over the induction motor that the re- 
duction-gear unit can be eliminated and at the same 
time any desired power factor can be obtained. 
(To do this with an induction motor would require 
expensive phase-advancing equipment.) The air gap 
of a synchronous motor is also at least twice, and 
probably three or four times, as long as that of the 
equivalent induction motor, while the efficiency is 
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higher and the construction of the motor simpler. 
Against this must be placed the disadvantage that the 
starting characteristics are inferior, though this can be 
overcome by special methods which reduce the peak 
to a minimum, but synchronous motors should not be 
installed without their possible effect on the supply 
system being considered. In the present instance, 
the motor will be supplied from the Tata Company's 
own mains, and a special starting control scheme, 
which is described below, is also to be employed. 

An illustration of the motor, complete with its 
covers, appears in Fig. 1, while the rotor and the stator 
frame are illustrated in Figs. 2 and 3, respectively. 
The stator has an external diameter of 26 ft., the 
length over the coupling being 22 ft. 10 in. The 
weight of the stator is 53 tons, while that of the rotor, 
including the shaft and coupling, is 68 tons. The total 
weight of the motor, including the base plate and pedes- 
tals, is 160 tons. The frame is of box section, fabricated 
from steel plates and cross bars, which were welded 
together to form a rigid structure, and it incorporates 
heaters which prevent condensation on the core and 
windings when the machine is not running. The core is 





ArrerR WINDING. 


built up of segmental laminations, which are of soft 
steel with a high silicon content giving low hysteresis 
and eddy-current losses. These laminations were 
specially treated after punching to prevent circulating 
currents between the sheets, and are secured to the 


| stator frame by pieces, each of which consists of two 





tapered and dove-tailed parts, so that when they 
are placed together they form split double dove-tailed 
keys. These keys fit into dove-tailed slots in the 
frame and laminations, so that when driven home 
there is no possibility of the latter moving either 
radially or circumferentially. The laminations are 
held axially by through bolts which extend between 
a large number of steel segmental flanges, on to which 
heavy fingers are welded. These fingers are sufficiently 
strong to transmit the pressure to the tips and so 
maintain a uniform pressure throughout the core. 
The laminations are also secured by clamping bolts, 
which are placed outside the active region of the 
core. 

The stator winding is-of the two-layer open-slot type, 
with two coils per slot. The coils are former wound, 
and, in order to maintain a low voltage between 
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Fic. 4. Sraror Durina TRANSPORT. 


adjacent conductors, the turns are all arranged in a 
single tier. Each turn is also sub-divided to reduce 
the eddy-current losses. The individual conductors 
consist of rectangular wires covered with asbestos 
and insulated with mica tape. The portion of the 
coils within the slots is insulated with mica-folium, 
which is ironed on by the Haefely process, and is 
pressed to the shape and size of the slots. The end 
windings are insulated with a flexible insulation, which 
consists chiefly of mica tape covered with a layer of 
varnished dynamo tape. The coils are protected from 
mechanical injury in the slot portion by varnished 
horn fibre liners and wedges, while the end windings 
are secured to insulated steel rings held by brackets 
from the stator frame. The ends of the stator are 
enclosed in sheet-iron covers. These covers are 
assembled in sections on a channel framework, so that 
by their removal the motor can be converted from 
a totally-enclosed to an open machine. 

The rotor shaft is of mild carbon steel, and was 
uniformly annealed after forging and before machining. 
After rough machining, it was reheated to a tempera- 
ture just below the carbon-change point and allowed 
to cool freely. It was then trepanned through its 
full length. The spider, which is carried on this 
shaft, consists of a steel rim and centre discs, the latter 
being connected to corresponding flanges on the shaft. 
The joint between the two halves of the spider is made 
by dumb-bell tapered keys extending the full width 


of the rim. The two halves of the centre disc are 
joined by plates. The rotor poles are built up of sheet- 
steel laminations, which were hydraulically riveted 
together with steel end plates, and are connected to the 
spider by bolts. The rotor windings consist of rect- 
angular copper strip wound on edge with mica between 
the turns. Mica reinforced with varnished horn fibre 
is also used for insulating the coils from the poles. 
These coils are supported in position between moulded 
insulation flanges. The pole faces are provided with 
squirrel-cage windings, which consist of alloy bars 
embedded in holes in the pole faces and short-circuited 
by brass segments to which they are silver-soldered. 
The collector rings are mounted on a sleeve, which is 
insulated by means of a mica bush, while the brush 
holders are supported from the bottom half of the 
pedestal bearing. Each bush is carried in a separate 
holder, which is supported from the bottom half of 
the pedestal bearing. The cooling equipment com- 
prises two electrically-driven fans which draw air 
through openings in the stator frame and deliver it 
through two water-cooled air coolers. 

The shaft is carried in two water-cooled bearings, 
each of which is 24 in. in diameter and 38 in. long. 
The pedestals, caps and liners are of semi-steel, the 
latter being lined with tin-base babbitt. The pedestal 
at the driving end contains a thrust bearing to take up 
| Stresses caused by the fracture of the spindle connecting 
‘the motor to the mill. This consists of Michell thrust 





pads mounted on a semicircular ring and secured to 
the bottom half of the pedestal inside the housing. 
A ring, forged integral with the shaft, forms the thrust 
collar. The base plate was fabricated from heavy 
girders. Hydraulic jacks are provided for racking the 
stator frame sideways, so that its core and the rotor 
poles can be inspected. 

The motor is controlled from a pedestal near the mill, 
on which are mounted a master controller, a push 
button, and three indicating lamps. The movement of 
the master controller to “ start” in either direction 
energises a motor-operated controller on a control panel, 
and this, in turn, closes the circuits of the solenoids 
operating the main circuit-breakers, which work in 
conjunction with an auto-transformer and reactor in 
the stator circuit. In this way the motor is brought 
up to 95 per cent, synchronous speed on reduced 
voltage, which is obtained from the auto-transformer, 
and a centrifugal switch is closed. This connects the 
motor to the reactor and switches on its field. As the 
field builds up, the motor is pulled automatically into 
synchronism, after which the reactor is short-circuited. 
Finally, the field is adjusted to the correct running 
value. This equipment is designed to start the motor 
under normal conditions with a minimum of disturb- 
ance to the line, but a higher torque, with a larger line 
current, can be obtained, if required. 

The field of the synchronous motor is normally 
supplied from an exciter set, which consists of a 
110-h.p. squirrel-cage motor driving a 60-kw. main 
exciter, a 15-kw. master exciter, and a 2-kw. battery- 
charging generator. The main exciter supplies the 
synchronous motor field only, so that the latter can 
be varied by a small rheostat in the exciter field. The 
master exciter supplies the other exciters, as well as 
power for operating the control equipment and closing 
the circuit-breakers. 

The order for the motor we have just described was 
only received by Messrs. The British Thomson-Houston 
Company, Limited, on August 19, through Messrs. 
Associated Electrical Industries (India), Limited, but by 
October 8, seven weeks later, the machine had not only 
been completed, but had passed its final tests. This ex- 
tremely short construction time was, to some extent, 
rendered possible by the use of fabricated methods, as 
no delay was caused by waiting for patterns and cast- 
ings to be made. 

The stator was transported from the Rugby Works 
of Messrs. The British Thomson-Houston Company, 
Limited, to the London Docks on Sunday last, October 
23, a special train running via Ullesthorpe, Wigston 
Junction, Market Harborough, Wellingborough, Crouch 
End and South Tottenham, on the London, Midland 
and Scottish Railway, being employed. As the bottom 
half of the stator weighed nearly 27 tons and measured 
30 ft. by 14 ft. by 6 ft., it overhung the side of the 
wagon by 3 ft. 6 in. towards the 6-ft. way, as shown 
in Fig. 4. It was therefore necessary not only for the 
adjoining railway track to be blocked, but at one 
London station the rails had to be slewed 12 in. for a 
distance of 40 yards to enable the fixed structures to 
be cleared. The stator halves are being loaded on to 
the British India steamer Mandala, which is due to 
sail to-morrow, October 29, and to reach Calcutta on 
December 1. The remainder of the material, weighing, 
roughly, 114 tons, is being shipped from Birkenhead in 
the City of Calcutta on the same day, and is due to 
arrive at Calcutta on November 27 or 28. 


MALARIA, AS IT AFFECTS RAIL- 
WAY MAINTENANCE AND CON- 
STRUCTION. 


Berore the discovery of the cause of malaria, and for 
many years afterwards, the economic damage suffered 
in railway maintenance and construction in malarial 
districts was in many cases enormous, and although 
with our increase in knowledge and defence against 
this disease, conditions have greatly improved, malaria 
is still a hindrance to working and a heavy loss. 

In a Technical Paper issued by the Railway Board 
of India* much information is given of the past history 
of the Italian State Railways in their efforts to combat 
this disease, and the existing regulations bearing on 
defence against the malarial vector are given. The 
difficulties of the Italian Railways are those encoun- 
tered by our engineers engaged in railway construction 
and maintenance in the tropics or sub-tropics where 
malaria is present; the necessity that the railways 
shall traverse zones which contain breeding-places of 
the anopheline mosquito and the increase in the breeding 
places due to borrow pits and interference with the 
drainage of the land where sufficient water area is 
not given in culverts, &c,, resulting in collections of 
water or marshes being formed on the upstream side 
of embankments. It is stated that, in Bengal, the 








_* Studies in Malaria as it Affects Indian Railways. 
Part 2. White and Newman, 1932. The Manager, 
Government of India Central Printing Branch, Calcutta. 
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intensity of malaria is highest where the road and 
railway systems are most developed. There is also 
the difficulty of giving protection to the staff quarters 
by netting and other anti-malarial services. Railway | 
action is also handicapped because the railway only 
occupies a strip of ground and may have no control 
over the surrounding areas where there may be 
numerous anopheline breeding places. 

No account is given in the Italian report on con- 
struction methods adopted in malarial country, and 
the authors of the Technical Paper are doubtful of 
the success in India of screened portable camps, al- 
though there would be many advantages over the 
thatched shelters now provided for themselves by 
earthwork coolies in India. The camp would have to 
be fully protected as to drainage, oiling of breeding 
places, etc., since it would be difficult without military 
discipline to ensure that everyone would be within the | 
sereening by dusk. In Italy and America, statistics | 
bring out the fact that track maintenance is the most 
malarious of railway occupations, but in India this 
class of worker is recruited locally and has developed 
a measure of “ childhood-tolerance”’ to the disease. 

In India, the higher malarial incidence is amongst 
the running staff; as far as analysis shows at present, 
whether the home station be practically malaria free 
or malarious. The explanation can be found in the 


| Dock Works for the Lancashire and Yorkshire Railway 





opportunities of infection during waiting on station 
platforms or in sidings, or in insufficiently protected 
rest rooms. The remedies can be found since the cause 
is known. 

In the appendix to the Technical Paper above referred 
to, Mr. W. H. C. Kelland, Personal Assistant to the 
Chief Engineer, Bengal Nagpur Railways, has given 
a scheme of work for railway construction in malarious 
country with which engineers with experience in these 
circumstances will certainly agree. The author points 
out that the method of building a railway known 
as “ head-on" construction lends itself particularly well | 
to anti-malarial measures, Its advantages are that 
practically the entire construction staff is housed in 
trains that run forward asthe rail-head advances. Such 
trains can be easily mosquito-proofed, and all the staff is 
directly under the eyes of its officers, with good discipline 
in anti-malarial protective routine. Unfortunately 
head-on construction is only possible, not to say prac- 
ticable, in certain very limited types of country. 
Such country consists of a desert, or large open gently 
rolling country with a very low rainfall and usually 
not highly malarious. In other types of country 
head-on construction would not only be expensive 
but inordinately slow. How then should construction 
be carried through a difficult and malarious region ? 
Protection cannot be absolute, and it is not much more | 
costly to protect a large camp than a small one. The | 
malarious region should then be occupied with a large 
force for a short time. This means speed and security 
in construction, which again means the most careful 











and detailed planning beforehand. This implies 
that the Engineer in Charge and the Malaria Officer 
must have prepared their plans in unison, and 


completed them in detail, but also the contractors 
or labour suppliers must have prepared all their 
schemes and had them approved. It follows that no 
very serious construction should be done in the first 
working season, which will be limited to getting all camp 
sites fixed, and camps at intervals of about 10 miles 
established. The method of building all bridges will 
be settled, quarries will be established, or brick fields 
sited. Service roads throughout will be made, and 
all construction quarters completed. In the second 
season construction work will start as the rains cease, 
and from the protection afforded by intermediate camps 
every 1} to 3 miles, the earthwork and minor and 
medium bridges may be completed in the season, 
leaving the major bridges for completion during the 
rainy season with a limited number of coolies protected | 
in special camps. Similarly heavy and deep cuttings | 
may be completed in the rains. 


THE LATE MR. J. J. ROBSON. 


Mr. Joun James Rosson, whose death, we regret 
to have to record, took place at his home in The 
Avenue, Gravesend, Kent, on October 19, had been 
Engineer to the Rochester Bridge Wardens for the 

t 25 years. The son of the late Mr. William Robson, 
of Roding House, Wanstead, Essex, he was born on 
August 8, 1853, and received his scientific training at 
the Gravesend Proprietary School. He subsequently 
served a pupilage of two years, from 1869-1870, under 
the late General C. G. Gordon, C.B., R.E., when that 
officer was superintending the construction of the 
Thames forts and defences in the vicinity of Gravesend. 
As is well known, General Gordon afterwards became 
Governor-General of the Sudan and died in tragic 
circumstances at Khartoum. In 1871, Mr. Robson 
became engineer on the staff of Messrs. John Aird 
and Sons, and Messrs. Lucas and Aird, contractors. 


| by the principal steel and engineering firms in Sheffield 





During the years which followed, he was engaged on 





a number of works, including the building of a bridge 
over the River Lea and Bow Creek, and a new gas- | 
works at Bromley-by-Bow ; the erection of a water- | 
works at Nunhead for the Southwark and Vauxhall 
Water Company; the construction of the Fleetwood 


Company ; the erection of the Stapleton-road gasworks 
for the Bristol United Gas Company; the building 
of a large number of bridges for the Hull and Barnsley 
tailway, and other works of a similar nature. 

In 1888, Mr. Robson proceeded to Vancouver, 
British Columbia, where he practised as a consulting 
engineer in partnership with Mr. William Crickmay. 
Two years later, however, he returned to this country 
and carried out contracts for a large sluice and two miles 
of deep drain, at Rainham, for the Essex Sewers Com- 
missioners, and a new dock on the Grand Junction 
Canal, for the Kensington Vestry, at Kensal-road. 
In 1891, he opened an office at Laurence Pountney- 
hill, London, and practised as a consulting engineer 
on his own account. Among his first works was the 
reconstruction and extension of the Royal Terrace 
Pier, at Gravesend. He was afterwards engaged on 
works connected with the re-opening of the chalk 
quarries at Purfleet. In 1902, and for some time 
afterwards, he was occupied in the building of exten- 
sions at the Aberdeen Wharf, Limehouse, of the 
Aberdeen Steam Navigation Company. These com- 
prised the construction of a quay wall, the driving of 
piles, the dredging of the river, and the erection of 
Subsequently, he built a wharf at Mill- 
wall for the Venesta Company. In 1907, Mr. Robson 
was appointed Engineer to the Rochester Bridge 
Wardens, and the reconstruction of Rochester Bridge, 
over the River Medway, during the three years from 
1911 to 1914, was carried out under his supervision. 
Mr. Robson became an associate member of the 
Institution of Civil Engineers on December 4, 1894, 
and was elected a full member on February 24, 1903. 


warehouses, 


THE LATE MR. JOHN MITCHELL. 


Tue news of the sudden death, in a nursing home, 
of Mr. John Mitchell, on October 20, will be received 
with regret by many railway engineers. Mr. Mitchell, 
who had been managing director of Messrs. A.B.C. 
Coupler and Engineering Company, Limited, since 
May, 1918, was the son of the late Mr. Hugh Mitchell, 
M.I.Mech.E., of Edinburgh. He was born at Kadu- 
ganawa, Ceylon, on December 24, 1874, and received 
his early scholastic training by private tuition at 
Colombo. In 1885, he was sent to this country and 
completed his general education at Daniel Stewart's 
College, Edinburgh. From 1891 to 1896 he served 
his time in the running sheds and workshops of the 
Caledonian Railway Company, first at Edinburgh 
and subsequently at St. Rollox, Glasgow. Meanwhile, 
he received scientific training at the Heriot-Watt 
Technical College, Edinburgh, and at the Glasgow 
and West of Scotland Technical College, Glasgow. 
Upon concluding his apprenticeship, he was engaged as 
draughtsman in the works of the Caledonian Railway 
Company, but, in 1897, was appointed to take charge 
of the testing and inspection departments of the Com- 
pany at St. Rollox. In addition to research work in 
connection with firebox stays and plates, tubes, springs, 
oils and boiler incrustation, he supervised the con- 
struction of six express passenger locomotives, of the 
Dunalastair type, at Messrs. Neilson Reid’s works, for 
the Belgian State Railways. 

Mr. Mitchell joined the staff of Sir Alexander M. 
Rendel, K.C.LE., in 1899, his duties consisting of the 
supervision, during manufacture, of the railway 
material made for the Indian State and other railways, 


and district. In 1900, he was promoted to the head- 
quarters staff, at Westminster, of Sir Alexander 
Rendel. He was first assistant in the rolling-stock 
department and afterwards acted as engineering 
assistant to Sir Seymour B. Tritton. In 1904, Mr. 
Mitchell became advisory engineer to the Cape of 
Good Hope Government, a position he continued to 
occupy for the succeeding seven years. In 1911, he 
was appointed engineer to Messrs. A.B.C. Coupler, 
Limited, London, and, in May, 1918, managing director 
of the Company, which is now known as Messrs. A.B.C. 
Coupler and Engineering Company, Limited, 31, Queen 
Anne’s-gate, London, 8.W.1. Mr. Mitchell has been 
responsible for the introduction of a number of auto 
matic railway couplers, buffers, wagon doors and other 
devices. He was a member of the Institution of 
Mechanical Engineers and of the Institution of Loco- 
motive Engineers. 


GENERATION oF Evecrricrry iy Great Brirarin.— 
During the first nine months of 1932, the total amount 
of electricity generated by authorised undertakers was 
8,632,000,000 units, compared with 8,058,000,000 units 
during the corresponding period of 1931. This repre- 
sents an increase of 574,000,000 units, or 7-1 per cent. 
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CATALOGUES. 


Lubrication.—Messrs. Vacuum Oil Company, Limited, 
Caxton House, Westminster, London, 8.W.1, have 
issued further editions of their useful pamphlets dealing 
with the lubrication of air compressors and refrigerating 
machines. 

Thermostatic Regulators.—Messrs. Hopkinsons, Limited. 
Huddersfield, have sent us a catalogue of their thermo- 
static regulators for automatically controlling the tem- 
perature of steam-heated vessels. There are nine sizes 
with connections from j in. to 3 in. in diameter. 

Stone-Breaking Machines.—A catalogue of lever-action 
stone-breaking machines, received from Messrs. H. R. 
Marsden, Limited, Leeds, shows several stationary and 
portable types, each in a range of sizes with outputs of 
1} tons to 21 tons per hour, or up to 56 tons of 7 in. 
material in the case of the heaviest type. 

Electric Furnaces.—Messrs. Wild-Barfield Electric 
Furnaces, Limited, North-road, Holloway, London, N.7, 
have issued a catalogue of small electric furnaces, suitable 
for workshop or laboratory use, of the muffle, crucible 
and tube types. Particulars are also given of accessory 
instruments and repair wire. 

Trucks.—A folder with illustrations of several types 
of trucks and trailers is to hand from Messrs. Laycock 
Engineering Company, Millhouses, Sheffield. These 
trucks are made with platform or hopper, &c., and are 
driven by a petrol engine giving two forward and one 
reverse speeds. Prices, dimensions, &c., are stated. 

Thermometers.—Messrs. Budenberg Gauge Company, 
Limited, Broadheath, Manchester, have issu a new 
catalogue of thermometers, including types for tempera- 
tures up to 1,000° F., and vapour tension and self-recording 
instruments in several patterns. Both dial and stem 
reading ty are shown, as well as special adaptations 
for boiler flues, &c. 

Machining Metals.—A pamphlet calling attention to 
their facilities for undertaking machining and the produc- 
tion of machine parts for engineering firms is to hand 
from Messrs. The Sunbeam Motor Car Company, Limited, 
Wolverhampton. The company also produce tools and 
machine tools of their own design, and special parts such 
as pistons. 

Wires and Cables.—New catalogues to hand from 
Messrs. British Insulated Cables, Limited, Prescot, 
Lancashire, contain full descriptions and dimensioned 
lists of braided aerial cables and wires, Rockbestos 
cables and wires, motor-car cables, indoor telephone 
cables, bell wires, shot-firing cables, and a new ironclad 
switch and fuse box. 

Mercury-Are Rectifiers.—Messrs. Bruce Peebles and 
Company, Limited, Edinburgh, have issued a useful 
pamphlet describing the Peebles-Brown-Boveri mercury - 
are rectifier, of 1,000 kw., recently installed at a sub- 
station of the Harrow Light and Power Company, Limited. 
Plans of the substation and technical details of the 
equipment are given. 

Steam Piping.—We have received from Messrs. John 
Spencer, Limited, Wednesbury, a catalogue of pipes 
and connections for high-pressure steam, including 
branches, bends, expansion bends, various flange joints. 
reducing ends, steam traps, drain pockets, and fittings 
hangers and supports, bolts and nuts, 
lagging, &c. These meet all the usual requirements. 

Lifting Appliances.—A catalogue of lifting appliances 
made by French engineering firms shows an extensive 
range of all types of cranes, winches, hoists, elevators, 





dock-side service. The catalogue is issued by an organ- 
isation of firms through Mr. Armand Meggle, of the 
National Committee of External Commerce, Paris, but 
the name and address of each firm is given in relation to 
its products. 

Boiler Furnaces.—A catalogue of the boiler furnaces 
made by Messrs. The Crosthwaite Engineering and 
Furnace Company, Limited, York-street, Leeds, shows 
examples suitable for water-tube, Lancashire and vertical 
boilers. The descriptions deal with fixed forced-draught 
furnaces, caeubaiieel heheeh, self-cleaning forced-draught 
furnaces, fan-driven air installations, elevators and con- 
veyors, and in all cases line illustrations of details are 
given in addition to general views. 

Pneumatic Tools.—A new edition of their catalogue of 
pneumatic tools is to hand from Messrs. The Consolidated 
Pneumatic Tool Company, Limited, 170, Piccadilly, 
London, W.1, showing a full range of all kinds of pneu- 
matic tools described in sections under the headings : 
chipping hammers, scaling and stone hammers, yoke 
riveters, drills, rotary grinders, rammers and tampers., 
and rope and chain hoists. A section on tool bits, air 
vessels, hose and fittings, &c., is also included. 

Lathe Chucks.—We have received a catalogue of self- 
centring lathe chucks from Messrs. Charles Taylor 
(Birmingham), Limited, Birmingham, showing a full 
range of three-jaw, two-jaw and four-jaw types and a 
number of special jaws for holding valve bodies, taps, 
glands, bent tubes and shapes for which the standard jaws 
are unsuitable. All the moving parts are hardened and 
ground to a precise fit, including the spiral which actuates 
the jaws. The standard sizes range from 4} in. up to 
20 in. diameter of body. Full dimensions of all parts 
are given and prices are stated. 


Morse CamsHarr CHatns.—We regret that, in the 
current edition of ENGINEERING Directory, on page 155, 
Morse camshaft chains are mentioned as being made by 
Messrs. Hans Renold, Limited. Actually these chains 
are made solely by Messrs. The Morse Chain Company, 
Limited, of Letchworth, Herts. 
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LABOUR NOTES. 


Mr. J. B. Hurcutson, of Messrs. Scott’s Shipbuilding 
and Engineering Company, Limited, Greenock, has been 
elected president of the Shipbuilding Employers’ 
Federation, in succession to Mr. R. H. Green, of R. and 
H. Green and Silley Weir, Limited, London. Mr. G. 
Tristram Edwards, assistant managing director of 
Smith’s Dock Company, Limited, shipbuilders and 
ship-repairers, North Shields and Middlesbrough, and 
Mr. C. S. Swan, of Swan, Hunter and Wigham Rich- 
ardson, Limited, of Wallsend-on-Tyne, have been 
re-elected vice-presidents, and Mr. Maurice E. Denny, of 
William Denny and Brothers, Limited, Dumbarton, 
has been elected a vice-president to fill the vacancy 
caused by the promotion of Mr. Hutchison to the 
presidency. Mr. R. A. Bartram, of Bartram and Sons, 
‘Limited, Sunderland, has been appointed chairman of 
the Conference and Works Board of the Federation, 
and Mr. H. Main, of the Caledon Shipbuilding and 
Engineering Company, Limited, Dundee, vice-chairman. 





The Bulletin of the New York State Department of 
Labour reports that a ‘* Section for the Handicapped ”’ 
has been opened in the Brooklyn office of the 
New York State Employment Service. The Section 
registers those who are vocationally handicapped 
through some physical disability such as the crippled, 
cardiac, &c., but who are nevertheless able to work 
satisfactorily in regular industry. This work has 
been made possible, it is explained, by the co-operation 
of the Employment Centre for the Handicapped, the 
Brooklyn Bureau of Charities, the United Jewish Aid 
Societies and the St. Vincent de Paul Society. Several 
prominent Brooklyn physicians are serving as con- 
sultants on medical problems, and the Employment 
Centre for the Handicapped is making available to the 
Section its resources and experience. While the 
difficulties of placing those who are handicapped have 
long been recognised in the various State offices this 
is, it is pointed out, the first time that the State Employ- 
ment Service has been able to meet their needs by pro- 
viding special interviewers for the handicapped. The 
experiment is being watched with much interest by 
those concerned with the promotion of the economic 
welfare of the handicapped. 


At the end of September, 27,666 members of the 
Boilermakers and [ron and Steel Shipbuilders’ Society 
were “ signing the books ’’ as compared with 27,377 at 
the end of August. The number of members in 
receipt of superannuation benefit increased during the 
month from 2,469 to 2,478, and the number in receipt 
of sick benefit from 1,102 to 1,125. The expenses for 
August were 3,391. 8s. 2d.; in September—which had 
to bear five weeks’ outlay—they were 4,077/. 2s. 7d. 
There was a net decrease in the membership of 450. 


The Ministry of Labour Gazette states that among 
workpeople insured against unemployment in Great 
Britain and Northern Ireland, the percentage un- 
employed in all industries taken together was 22-9 at 
September 26, 1932, as compared with 23-1 at August 
22, 1932, and 22-6 at September 21, 1931. Employ- 
ment improved in coal mining, iron and steel manufac- 
ture, the motor vehicle, boot and shoe, and pottery 
industries, the woollen and worsted industry, silk 
manufacture and artificial silk weaving, and the linen, 
jute, hosiery, lace, and carpet industries. In a number 
of these industries an improvement normally occurs 
at this time of the year. On the other hand, there 
was a seasonal decline in hotel, boarding house, &c., 
service, the distributive trades and most of the trans- 
port services, and in the building, contracting, and 
brick and tile industries. A decline also occurred in 
textile bleaching, dyeing, finishing, &c., and in the 
engineering industry. 1 i 

The changes in rates of wages reported to have come 
into operation in September resulted in a decrease 
estimated at about 28,000/. in the weekly full time 
wages of about 220,000 workpeople. The principal 
groups of workpeople affected by the reductions were 
those in the manufacturing section of the cotton in- 
dustry, who sustained decreases equivalent, in the 
great majority of cases, to about 84 per cent. on 
current wages. Other workers who sustained reduc- 
tions included asbestos workers, brush and broom 
makers, and tramway employees in London. During 
the first nine months of 1932, the changes recorded 
have amounted to net decreases of about 200,0001. in 
the weekly full-time wages of 1,660,000 workpeople, 
and net increases of 1,700/. in those of about 30,000 
workpeople. 





The number of trade disputes involving stoppages 
of work reported to the Department as beginning in 
September, was 24. In addition, 29 disputes which 








began before September were still in progress at the 
beginning of the month. The number of workpeople 
involved in all disputes in September (including 
workpeople thrown out of work at the establishments 
where the disputes occurred, but not themselves parties 
to the disputes) was about 153,000, and the aggregate 
duration of all disputes in September was about 
3,325,000 working days. The magnitude of these 
totals is accounted for mainly by the dispate in the 
manufacturing section of the cotton industry in Lanca- 
shire, which ended on September 27. 





According to the Ministry of Labour, the total 
number of trade unions known to have been in existence 
in Great Britain and Northern Ireland at the end of 
1931 was 1,081, as compared with 1,098 at the end of 
1930. The number of unions dissolved in 1931, so far 
as reported, was 15, with an aggregate membership 
of 6,000 at the end of 1930; seven unions, with an 
aggregate membership of 5,000 at the end of 1930, 
amalgamated with other unions ; while five new unions, 
with a total membership of 2,000, were reported as 
having been formed during the year. Of the total 
of 1,081 unions at the end of 1931, nineteen had their 
headquarters in Northern Ireland. 





The total membership at the end of 1931 was, 
approximately, 4,611,000, as compared with 4,824,000 
at the end of 1930—a decrease of 213,000, or 4-4 per 
cent. The number of males was 3,848,000, a decrease 
of 186,000, or 4-6 per cent., as compared with the 
previous year; and the number of females was 763,000, 
a decrease of 27,000, or 3-4 per cent. The total of 
4,611,000 includes about 30,.00 members in Irish 
Free State branches, and about 24,000 in overseas 
branches of certain unions (compared with 31,000 in 
Irish Free State branches and with 27,000 in overseas 
branches in the previous year). It also includes a 
certain number of persons who are members of more 
than one society, and are therefore counted more 
than once in the figures; but the amount of such 
duplication is believed to be negligible. The net 
membership in Great Britain and Northern Ireland 
was thus about 4,557,000 at the end of 1931, compared 
with about 4,766,000 at the end of 1930. Of the 
total for 1931, the unions or branches of unions in 
Northern Ireland accounted for about 73,000 members. 





After the rejection by both employers and workers 
of a conciliation award providing for the reduction 
of wage rates in the Lower Silesian metal and engineer- 
ing industry by 4 per cent., until January 1, 1933, 
efforts by the employers to impose wage reductions 
in their undertakings resulted in stoppages of work 
on the part of some 2,500 workers, of whom over half 
subsequently resumed work in those undertakings 
where the employers undertook to pay the original 
rates. According to the latest available information, 
no final settlement of the dispute has yet been reached. 





Commenting in the October issue of the organ of 
the Transport and General Workers Union on the 
recent settlement of the London omnibusmen’s trouble, 
Mr. Ernest Bevin says :—‘‘ The employers’ conception 
of economics is very difficult to understand; they 
follow a policy which depresses the standard of life, 
and then complain of its effects on their own business. 
They excuse this, however, by saying that, whatever 
the effect of the policy they adopt in their association 
with bankers and financiers, and in their political 
organisations, they cannot deal with it in one industry ; 
and this is what we get as we go from industry to 
industry. The economic effects on industry when the 
people commit political suicide—as they did last 
Autumn—create a problem which is very difficult 
to overcome in one industry, but, nevertheless, it cannot 
be solved by reducing the standard of living, and we 
stood fast, therefore, against any reduction in the 
wages of the *busmen. On the question of speed, 
it became increasingly difficult to assume what the 
results would be. Only a few experimental schedules 
had been worked out as examples, and, while we take 
the view that there should be compensation for speed, 
we agreed in the end that there should be a period 
in which to ascertain the results.” 





After protracted negotiations, the employers and 
employees in the spinning section of the Lancashire 
cotton industry reached a provisional settlement of 
their wages question at midnight on Saturday last. 
The agreement arrived at provides for: (1) Restoration 
of collective bargaining and definite agreements cover- 
ing wages, hours, and general conditions of working 
over the whole field of the industry. (2) Restoration 
of the 48-hour working week. (3) The setting up of 





a new conciliation committee, on which there will be 
members of independent status. (4) The fixing of the 
wages rates at 68} per cent. above the standard piece 
price lists, instead of at 824 per cent. on standard, at 
which rate they have stood since Mr. Justice Swift’s 
arbitration award of 1929, effecting a reduction of 
12} per cent. The effect of this is to reduce present 
rates of actual wages by Is. 6-41d. in the pound. 


The Central Wages Board for the railways met in 
London yesterday to consider the claim of the com- 
panies to substitute a wages cut of 10 per cent. for 
the existing percentage reduction, and apply the 
datum of 38s. per week on a daily basis in the case of 
men who do not complete a full week’s work. As 
the three unions concerned, the National Union of 
Railwaymen, the Associated Society of Locomotive 
Engineers and Firemen, and the Railway Clerks’ 
Association, had already intimated to the companies 
that they could not agree to the proposals, the expecta- 
tion before the meeting was that the sitting would be 
— and the claim remitted to the National Wages 

oard. 





In the opinion of Mr. Doak, the United States 
Secretary of Labour, the only effective off-set to the 
mechanisation of industry is a shorter working day 
and week. With the general use of labour-saving 
devices provision must be made, he said, in a recent 
broadcast speech, for appropriate participation of the 
workers in the benefits of such devices. This participa- 
tion was absolutely essential for social, economic and 
civic reasons. The modern method of securing the 
participation of labour in the saving of money and 
time through the mechanisation of industry must 
include a plan for shortening hours of work and for 
a general reduction of the prices of the products of 
machinery in favour of the ultimate consumer. The 
masses must benefit by the machine or the machine 
would destroy the society it was intended to benefit. 
The human side of the machine must be kept in mind. 
In the changes which the seemingly boundless scope 
of the machine was likely to produce, the welfare of 
the workers should be the first consideration, rather 
than speed or initial savings. 





The Journal de Liége, “‘ which generally,” Industrial 
and Labour Information says, “ expresses the views of 
manufacturers,” recently published a series of articles 
criticising the present organisation of unemployment 
insurance and proposing the establishment of ‘‘ labour 
bonuses.” Under the suggested scheme, unemployed 
persons would be enabled to earn wages equal to the 
unemployment benefit received by them, while the 
State would grant subsidies to the undertakings which 
retained the largest numbers of workers. At present, if 
an undertaking is faced with the alternative of dis- 
missing a part of its staff or retaining the entire staff 
on short time, the State must in either case provide 
at least a part of the unemployment benefit required. 
Under the system proposed, the unemployment benefit 
would be paid direct to the employers, with the result 
that they would be able to keep all their workers 
without reducing wages. 





The session of the governing body of the International 
Labour Office, which opened at Madrid on Monday, is 
to discuss, amongst other things, the drawing up of the 
final programme for the Preparatory Tripartite Con- 
ference, which is to be held in January to study the 
technical difficulties of reducing hours of work in order 
to alleviate unemployment. The main point to be 
decided is whether any reduction, and, if so, what 
reduction, should be proposed to the International 
Labour Conference in 1933. The forty-hour week is 
mentioned in this respect. According to the Madrid 
correspondent of 7'he 7J'imes, the governing body will 
also discuss the reports already prepared on forms of 
insurance against unemployment and regulations in 
connection with the automatic manufacture of glass. 





The Times correspondent at Paris states that local 
associations of State employees all over the country 
have been organising protests against the wage reduc- 
tions which the Government is preparing to apply as 
part of its programme for balancing the budget. A 
series of meetings held during the past few days has 
shown how great is the discontent among all classes of 
State servants, particularly among railwaymen and 
school teachers, at the prospect of a reduction at a time 








when no practical step has been taken to reduce the 
great gap between the wholesale and retail prices. 
From the tenor of the declarations made it is clear, 
the correspondent adds, that this individual protest 
is merely a preliminary to the organisation of com- 
bined action on a large scale. 
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BOILER EXPLOSION INQUIRIES. 

In accordance with the Boiler Explosion Acts, 1882 
and 1890, inquiries have been conducted by the Board 
of Trade officials invo a number of explosions. Reports 
of the invesagations have been published recently, 
and of some of these we give brief summaries below. 


Explosions of Steam- Heated Calenders.—Among the 
accidents inquired into during August-December, 1931, 
were three failures of steam-heated calenders in laun- 
dries. The ordinary calender for ironing household 
linen consists of a steam-heated hollow cast-iron bed, 
several feet long, and a roller, or rollers, which may, 
or may not, be steam-heated also. As the roller 
revolves, the articles to be ironed are drawn over the 
smooth, curved face of the bed, and thus obtain the 
necessary finish. The cast-iron beds are generally 
strengthened with internal ribs, but these are not 
accessible for examination. Owing to the conditions 
of service, calenders are subject to frequent variations 
in temperature, and the stresses set up lead to the 
development of cracks which it is impossible to detect. 
When the cracks extend, violent explosions sometimes 
occur, and in some cases lead to severe personal injuries. 
Inquiry generally shows that the machines are worked 
at too high a pressure, and that neither regular tests nor 
inspections are made. In one of the inquiries, that 
dealt with in Report No. 3170, it was shown that the 
owner of the laundry bought a calender about 28 years 
old, which had been sold as scrap by its previous 
owner. Originally, it had been designed for a working 
pressure of 45 ib. per square inch, and had been tested 
to 100 Ib. per square inch by water pressure. On being 
purchased in 1930, it was set to work without any 
guarantee, or inspection by a competent person, and 
was connected to a boiler with a safety valve set at 
75 lb. per square inch. Between the boiler and the 
calender there was neither a reducing valve, a pressure 
gauge, nor a relief valve, and not long after the machine 
was brought into action again, the entire bed was 
fractured. The material in this case proved to be 
good, and the accident had been caused simply by the 
use of steam at much too high a pressure. 


Explosion of Boiler on the Steam Tug “* Agnes Seed.” — 
The necessity of persons responsible for the working 
of boilers being acquainted with the precautions to be 
taken against accidents is forcibly brought out by the 
Report of a Formal Investigation held at Liverpool 
in May last by order of the Board of Trade. The 
accident inquired into occurred on February 29, 1932, 
and it resulted in the total destruction of the boiler 
of the steam tug Agnes Seed, the sinking of the vessel, 
and the death of a fireman. The facts of the case were 
not in doubt. The tug and the boiler were both forty 
years old. From 1899 to 1930, the vessel was the 
property of the Manchester Ship Canal Company. 
In November, 1930, the condition of the boiler was such 
that the tug was condemned and offered for sale for 
breaking up. She was then purchased by Messrs. John 
Hornsby and Sons, Limited, of Bradford, who employed 
Mr. J. H. Lamey, a tug owner, to tow her from Runcorn 
to their shipbreaking yard at Birkenhead. While this 
was being done, it occurred to Mr. W. H. Lamey, the 
tug owner's son that the Agnes Seed might be useful 
in his father’s business, and a day or two later he 
reported to his father that the vessel was in “ beautiful 
condition.” Acting on his son’s report, Mr. Lamey 
senior chartered the Agnes Seed from Messrs. Hornsby, 
and without any survey or inspection worth the name, 
put her into commission. The boiler was an ordinary 
return-tube marine boiler designed to work at 100-Ib. 
pressure, but when sold had been in need of very 
extensive repairs. On February 29, 1932, when the 
vessel was alongside Harrington Dock, Liverpool, the 
boiler burst, the shell plate rupturing right along the 
bottom. The boiler was blown through the deck of 
the tug into the air and landed on the dock wall, 
whence it fell into the river; the fireman was killed 
and the tug was so seriously damaged that it sank. 
The Commissioners held Mr. Harry Hornsby and 
Mr. J. H. Lamey to blame, and ordered them to pay 
2001. and 1001. respectively towards the cost of the 
investigation. The condition of the boiler when 
raised from the river is shown in the accompanying 
illustration. “The history of this case,” said the 
Commissioners, “ affords a striking example of the 
enormous importance of the duty cast on the users of 
boilers, whether on land or water, of having a periodical 
inspection of their boilers made by a surveyor properly 
qualified for the en The explosion of a boiler 
which is inspected by those having the necessary 
qualification, and which is carefully looked after when 
in use, is of very rare occurrence. But if proper 


precautions are not taken, and if boilers are entrusted 
to the management and inspection of incompetent 
persons, they are instruments of vast potential danger 
to life as well as to property, and we wish most 
emphatically to impress these considerations upon all 
boiler users, and to point out that their responsibility 
is a very grave one, 
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THE NANKING-PUKOW TRAIN 
FERRY. 


Tue proposal to establish a train-ferry service across 
the Yangtze Kiang, between Nanking, on the south 
bank of the river, and Pukow, on the north bank, 
thus linking up the Tientsin-Pukow and the Nanking- 
Shanghai Railways and providing a through connection 
between Shanghai and Tientsin, has been under dis- 
cussion for a number of years. The scheme finally 
took shape, however, at the close of 1930, when the 
Chinese Ministry of Railways prepared plans and 
specifications and invited tenders for the construction 
of a ferry steamer and for the erection of the necessary 
approach bridges on each bank of the River. The 
contract for the construction of the ferryboat was 
placed some time ago with Messrs. Swan, Hunter, and 
Wigham Richardson, Limited, Walker, Newcastle-upon- 
Tyne, and that for the approach bridges, as stated 
recently in our “ Contracts” columns, with Messrs. 
Dorman, Long and Company, Limited, Middlesbrough. 

Good progress has been made and we now learn from 
Messrs. Swan, Hunter and Wigham Richardson that 
the ferry steamer, which is named the Changkiang, 
was launched from their Neptune Works, Walker, on 
October 12. The vessel, which has been built under 
the supervision of Messrs. Sir John H. Biles and Com- 
pany, London, is a twin-screw steamer having an overall 
length of 372 ft., and an extreme breadth of 58 ft. 6in. 
Her hull and machinery have been built under Lloyd’s 
special survey for their 100 A.1 class, and she is designed 
to carry a total live load of about 1,200 tons, and a 
total deadweight of 1,550 tons. On the upper deck 
there are three clear lengths of track, each 300 ft. long 
and capable of accommodating a train of seven wagons. 
Thus, the ship will be able to take three trains, totalling 
21 wagons. The trains will be shipped from the forward 
end of the steamer and shunting will be carried out 
by means of a locomotive carried on the ferry, at the 
after end of the upper deck, and capable of being moved 
horizontally across the three tracks by means of steam- 
driven traversing gear. 
deck, and in line with each track, substantially supported 
buffers have been built. The forward end of the upper 
deck is recessed in an athwartship direction to receive 
the adjustable apron of the approach bridge. This, 
in its working position, will be flush with the upper 
deck, connecting the railway track on the shore with 
those on the deck of the ferry. To facilitate berthing, a 
bow rudder with independent steam steering gear 
is provided, in addition to the after steering arrange- 
ments. Both steering gears are of the Wilson-Pirrie 
type and are controlled by telemotor from the navigating 
bridge. 

The propelling machinery, which has also been 
constructed at the Neptune Works of the builders 
of the vessel, is situated amidships, casings being 
arranged at the sides of the upper deck. The engines 
are of the three-cylinder, triple-expansion type ; steam 


At the after end of the upper | 


| forced draught. The boilers are arranged in separate 
stokeholds, one to port and one starboard, with inde- 
pendent uptakes and funnels, so as to leave the centre 
of the deck clear for the railway tracks. A coal bunker 
is provided between the two boilers. Feed water is 
carried in a cellular double-bottom tank under the 
engines. The forward and after peaks are arranged 
for water ballast, and, in addition, there are deep tanks, 
for trimming, both forward and aft. Heeling tanks 
are provided on the port and starboard sides. Sub- 
stantial wood fenders are fitted at the level of the upper 
deck and round the bow and stern. The navigating 
bridge is mounted so as to give a commanding view 
above the trains ; it extends the full width of the ship. 

The two approach bridges, which are now under 
construction by Messrs. Dorman, Long and Company, 
both consist of four spans. The length of each bridge 
is 152 ft., and the width between trusses 20 ft., with 
the exception of the last span, which flares out to a 
width of 44 ft. Special provision has had to be made 
in the design of the bridges on account of the rise and 
fall of the water level of the Yangtze. While the daily 
average variation is between one and three feet, an 
extreme variation of 24 ft. has been recorded. For 
this reason the four spans of each bridge are to be 
carried on long electrically-operated screws, which will 
be interconnected in such a manner that, whatever 
the level of the river may be, an even gradient will be 
obtained throughout the length of the bridge. The 
steelwork for the bridges is being manufactured at 
the Middlesbrough works of the builders, and the 
electrical and mechanical gearing by Messrs. Thomas 
Broadbent and Sons, Limited, Huddersfield. 

It is anticipated that the service, which it is stated 
in a recent issue of the Chinese Economic Bulletin, will 
be the first train ferry to be operated in China, will 
commence working next March. The time taken in 
ferrying trains across the river, including the loading 
and unloading of the steamer will be about 45 minutes. 
At the present time, even when the weather conditions 
are favourable, it takes at least an hour for a passenger 
arriving on the Nanking side to cross the Yangtze 
and join the Tientsin train at Pukow, while the convey- 
ance of freight takes several hours. As it is estimated 
that at least 3,000 tons of goods are taken across the 
river daily, the ferry service will expedite their transit 
considerably, and, of course, will also greatly add to the 
comfort of the passengers. 








Roap AccipEnts INVESTIGATION.—A research into the 
rinci) causes of street accidents which is being con- 
ucted by the National “ Safety First "" Association, 119, 

Victoria-street, London, 8.W.1, shows that in practically 
every case investigated, it has been obvious that there 
would have been no accident if some one or other of 
those involved had exercised just that little extra vigil- 
ance and caution which is necessary. In other words, 
there would very seldom be any excuse for road tragedies 
if all drove, rode, or walked with due regard to the pro- 











visions of the Highway Code and were fully alive to the 


is supplied by two single-ended Scotch boilers, burn- rights, and perhaps also to the possible failings, of other 


ing coal and provided with Howden’s system of 





road users. 
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AUTOMATIC CARBON-ARC WELDER. 


CONSTRUCTED BY MESSRS. THE 





A.E.G. ELECTRIC COMPANY, 











Fig. 1. 


AN AUTOMATIC CARBON-ARC | 
WELDER. 


THe A.E.G. Etecrric Company, Limirep, 131, 
Victoria-street, London, 8.W.1, have recently supplied 
the automatic carbon-arc welding equipment, which 
is depicted in the accompanying illustrations, to one 
of the largest boiler makers in Scotland, where it 
is employed for welding plates, tanks, stiffeners and 
constructional parts. A general view of this equip- 
ment is given in Fig. 1, from which it will be seen 
that the welding head is supported by a crab, which, 
in turn, is carried on a travelling gantry. The gantry, 
crab and head are all built up of welded parts. The 
separately excited welding generator is directly coupled 
to the motor driving the crab and is mounted in the | 
housing, which will be visible in the illustrations. This | 
housing also contains the motors for raising and lower- | 
ing the head, a magnetic brake being provided in| 
connection with this motion. Other motors are pro- | 
vided for feeding the carbon and for driving a fan, | 
which exhausts the gases from the latter, also for | 
feeding down the filler wire and twisted paper used | 
in making the weld. In addition, there is a pump, 
which supplies water to the electrode holders, and is 
fitted with interlocks, so that welding cannot be carried 
out if the cooling water is not circulating. All this | 
equipment, together with the motors driving the crab 
and gantry, are controlled from the push button 
board, which can be seen on the welding head in Fig. 2. 
This illustration shows the equipment being used to} 
weld an angle iron to one of the flanges of a channel | 
iron. It will be noticed that the operator has his left 
hand on the wheel of the cross-head of the welding 
head and is watching the weld through a protective | 
window in the asbestos shield, which surrounds the | 
are. This leaves his right hand free to operate the | 
push buttons and thus to control the speed of welding, 
the direction of traverse, the striking of the arc and 
the movement of the head. He is, therefore, able to 
steer the arc along any irregularities in the seams, so 
that careful adjustment of the stock preparatory to 
welding is not necessary. 

The same illustration shows the two large reels 
which carry filler wire and the twisted paper respec- 
tively. The former is 2 mm. in diameter and the com- 
bustion of the latter generates a gas which protects 
the weld from oxidisation. The machine is capable 
of making welds at speeds up to 120 ft. per hour, but 
where appearance and strength are of importance, 
70 ft. per hour may be taken as a fair average. We 
understand that two j-in. plates which were welded 
with a current of 320 amperes, broke under test in the 
plate material under a load of 25-6 tons per square 
inch. 























Tae Instirvrion or Sanrrarny ENGINEERS.—The 
Institution of Sanitary Engineers has become affiliated 
with the Federation of Sewage Works Associations of 
the United States. Information regarding the latest 
research work is obtained by the Federation, and this 
will now be available to members of the Institution on 
payment of a small annual subscription. 





WELDING INSTALLATION. 


at York, on Tuesday, September 6, 1932. 


ELASTICITY AND HYSTERESIS OF 
ROCKS AND ARTIFICIAL STONE.* 


By J. Gmonrist, B.Sc., Assoc.M.Inst.C.E., and 
R. H. Evans, M.Sc., Ph.D., A.M.I.Mech.E. 


Tue general question of the relation between the 
stresses and the consequent deformation in materials 
has been the subject of many investigations. Different 
ideas have been advanced and numerous terms intro- 
duced to express either theories or facts. Among 
these may be mentioned the following :—Hooke’s 
law, Young’s modulus, elastic fore-strain, elastic after- 
strain, time of relaxation, elastic hysteresis, and 


Fig.1. VARIATION OF SHORT RANGE MODULUS 
WITH MEAN STRESS. 
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memory function. In connection with the terms | 


elastic fore-strain and elastic after-strain, it has been 
suggested that the former is that which obeys the 
principle of super-position, which implies that the 
stress-strain diagram is a straight line; this restriction 
appears to be of no real value, because in stone, strain 
is reversible, although the stress-strain diagram is 
not a straight line. Clerk Maxwell originated the 
term “‘ time of relaxation,” this meaning the time taken 
by a material to come to a steady condition corre- 
sponding to a given strain or a given stress. Certain 
German investigators have used the expression 
** memory function,’’ the object of this being to indicate 
that the effect of a stress impressed on the material 
at one time continues through subsequent loadings. 
The phenomenon of elastic hysteresis is illustrated 
in the loop formed when the material is taken through 
a cycle of loading. The question of the relation 
between this and elastic after-strain will be referred 
to later. 

The experiments described in this paper were begun 
in an endeavour to obtain more definite data on the 
stress-strain relations of concrete. The great diffi- 
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culty in this case appeared to be the large permanent 
set, and the first procedure was to get rid of this by 
subjecting a column in compression to a load for such 
a time that there was practically no further change in 
strain. 

The strain measurements were made to one fifty- 
thousandth of an inch, over a gauge length of 20 in. 
When the column had reached a steady condition, 
the load was not entirely removed, but was varied 
slightly above and below the load at which the 
column had been standing. The strain measured 
for this small change of load is thus independent of 
time, and may be regarded as the real elastic strain 
at the mean load employed. In order to understand 
more clearly the value of this strain, let us consider 
another way in which it may be obtained. After 
allowing a load to stand on a column for a long time 
let it be varied over a moderate range above the 
given load, and again brought back to the same load. 
Let this be repeated, and if the strain is not the same 
let it be repeated several times and the strain difference 
will ultimately become constant. This can be done 
for ranges which are gradually decreased, until the 
range is the smallest possible consistent with obtaining 
|reasonably accurate measurements of the strain. If 
now these strains are plotted vertically to the ranges 
measured horizontally, the intersection of the line so 
obtained with the strain axis which is drawn up at the 
| fixed load, will be the real short-range strain. Experi- 
| ment shows that the values of the short-range strains 
| obtained by the first method are practically the same 
}as those obtained by this second method. In fact 

the rate of strain per unit of stress obtained in this 
second way may be regarded as that corresponding 
to an infinitesimally small change of load about a 
|given mean load. It is proposed to call the strain 
| obtained in this way the short-range strain, or more 





fully, the short-range rate of strain per unit of load, 
and the corresponding modulus the short-range 
modulus. The same procedure can be carried out 


with different average loads, and the values of the 
short-range modulus obtained for all stresses. For 
one particular concrete, these are shown in Fig. 1. 

As already stated the first tests were made on 
concrete. It was found that the short-range strains 
obtained in the way described were less than those 
given by the ordinary stress-strain diagram, and 
this might have been attributed to the fact that for 
concrete when first tested, the strain measured includes 
a certain amount of permanent set. But even after 
the permanent set had been practically eliminated 
in the concrete column, a difference was still observed 
between the short-range strain and that corresponding 
to the slope of the diagram obtained in the ordinary 
manner. It should be remembered that the column 
was by that time showing no set when it was put 
through a cycle of loading from zero to a given load 
and back again. 

For a granite column afterwards tested, there was 
no permanent set, but on carrying out the same 
process as in the concrete, i.e., by allowing the column 








to stand at a given load and then varying the load 
through a small range, similar results were obtained 
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showing the existence of the short-range strain with 
the same relation to the slope of the ordinary stress- 
strain diagram. A sandstone column tested, proved 
to have a permanent set, but when this was eliminated 
and tests carried out, as for the concrete and granite, 
short-range strains were again found with similar 
differences between them and the strains corresponding 
to the ordinary diagram. 

In granite, the short-range modulus increases from 
2,830 tons per square inch at zero load to 4,630 tons 
per square inch at 2 tons per square inch test. For 
sandstone, the modulus increases from 1,050 tons per 
square inch at zero stress to 2,410 tons at about 
2} tons per square inch; in this case the permanent 
set was 29 per cent. of the total strain. For a concrete, 
or rather an artificial stone made of | part of cement to 
3 parts of crushed sandstone, the modulus for the 
short ranges is very nearly constant at 1,400 tons per 
square inch. 

The difference referred to above between the short 
range strain and the ordinary strain, the authors 
propose to attribute to a time effect. With regard to 
the existence of this time effect, it appears directly 
by experiment when columns of any of the materials 
mentioned are allowed to stand under a load. Suppose | 
observations are begun immediately the column reaches | 
a certain load, at which it is allowed to stand, the | 
time effect increases rapidly at first and very quickly 
slows down; the magnitude of this time effect takes 
place approximately according to the expression 


ar 


where a is a constant for that load, and ¢ is the time. 
According to this expression the time strain never 
becomes « onstant, but the expression need not be taken 
as anything other than an approximation. 

If the load is again increased and allowed to stand, 
a new time effect appears, which is also given by the 
above expression, excepting that the constant a has 
now a different value. But this constant changes very 
slowly with the load, and as a consequence of this the 
time effect may be represented practically by the same 
formula over a sufficiently short range of load. For 
example, consider the case in which this range of load 
is between 19 tons and 21 tons. Then if the load is 
allowed to stand at 20 tons until there is no further 
time effect proceeding, no appreciable new time effect 
will be introduced if the load is taken to 19 tons and 
then to 21 tons. The strain observed for this interval 
of 2 tons will be the short-range strain, independent of 
time. 

It is important to remember that at the ordinary 
speed of increasing the load on a column with halts for 
observations, the time effects just described, due to 
each load, are not exhausted by the time the column 
comes to higher loads, and thus the slope of the ordinary 
stress-strain diagram is always greater than that 
corresponding to the short-range strain in which there 
is no time effect 

Suppose now that instead of taking the load to 20 
tons it is brought to 19 tons, the strain observed, and 
the load immediately increased to 21 tons when, imme 
diately after observing the strain, the load is once more 
reduced to 19 tons. When the load was increased from 
19 tons to 21 tons, the time effect was going on, and the 
total strain is the sum of the short-range strain and the 
time effect; on the other hand, when the load 
reduced from 21 tons to 19 tons, while the sign of the 
short-range strain is reversed, the time effect which 
consists in the yielding of the column is still going on, 
and thus the resultant strain is the difference of the two 
effects, and is necessarily less than the strain when the 
load was increased from 19 tons to 21 tons. These 
two strain steps up and down, when plotted in the 
ordinary manner, will give lines forming an angle with 
one another, the first step of the downward loading being 
above the last step of the upward loading. This par- 
ticular case is important, because it represents what 
happens at the upward end of the hysteresis loop. 

If the alternations of load between 19 tons and 21 tons 
are continued, the strain differences due to the time | 
effect will gradually cease, and the successive strains 
for the two tons interval will ultimately give the short 
range strain. This may be compared with the original 
method of finding the short-range strain which invoives | 
waiting a long time at the mea, load; the two methods | 
give the same result. It may be stated, however, that 
it appears quicker to vary the load than simply to wait | 
at the mean load; this variation of the load seems to | 
speed up the time effect. Something similar to this is | 
suggested by an experiment which Clerk Maxwell | 
carried out on a wire. He twisted it, and then released | 
it when it did not return at once to zero. If allowed | 
time, it gradually resumed its original position, but if | 
vibrated, it reached this position more quickly. 

A method of discussing this time effect and the rela- 
tion between the short-range strains and those observed 


18 





in ordinary methods of loading, is to calculate an | long-continued loading, the time effect on returning to | 
imaginary total strain which would result if the short- | 
range strains were the only ones giving rise to a change 


of length. 





This total strain can be represented by the following 
expression :— 
fd (strain) 
J ph d (stress) 
d (stress) 


This total strain can be called the integral short-range | 


strain. Curves showing this total strain for granite 
and sandstone columns are given in Figs. 2 and 3, and 
on the same diagrams are shown ordinary stress strain 


curves. That part of the ordinate intercepted between | 


the two curves, is, it is suggested, a time effect ; it is 
reversible, but the relation of the way in which the 
reversal is made to the way in which the yield occurs 
is quite uncertain. Since, in the ordinary method of 
loading, the time required to increase the load and take 
the necessary observations is small, this means that for 
the above suggestion to be correct, the time effects 
must take place quickly. But this, as already stated, 
corresponds with the form of the expression af®-*, 
which has been already given. Apart from this it has 


| been found possible, by varying the rate of loading, to 
obtain experimentally, curves which are intermediate 


between the integral short-range curve and one obtained 
by slow loading. In connection with this question of 
time, Clerk Maxwell has given a mathematical expres- 
sion for the rate at which the stress in a solid may 
adjust itself to a given strain, and this involves the 
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idea of that strain being made up of two components, 
one of which depends upon time, and the other is not so 
dependent. The expression is 

dea d € 

dt dt T 
where ¢ is the stress, E’ is the modulus for rapid loading, 
« is the strain, and E is the modulus when the strain is 
applied at an infinitely slow rate; T is the time of 
relaxation, and the final stress is represented by the 
value Ee. It may be suggested here that the short- 
range modulus is an appropriate value for E’. In regard 
to the second term in Maxwell’s expression, the rate at 
which the stress varies with time, is set down as pro- 
portional to the difference between the actual stress and 
the final value reached. 

Still dealing with time effects, we may consider 
the terms, elastic fore-strain and elastic after-strain. 
It might be thought that clastic fore-strain corresponds 
to the integral short-range strain, and that the elastic 
after-strain is the time effect. This will be correct if 
we restrict the ranges to very small amounts, but with 


o 


| longer ranges it is doubtful whether this classification 


is helpful, because in the ordinary method of loading, 
as already stated, the time taken in adjusting the load 
and reading the strain, is sufficient for the time effects 
to appear. In view of this uncertainty, the use of the 
terms elastic fore-strain and after-strain serves no 
useful purpose. Again referring to Maxwell’s idea of 


the time of relaxation, it is doubtful whether there is | 
any such time for very high loads, but there may be a | 
is such a time, although | 


stress below which there 
practically it would not be very precisely measurable. 

In regard to the time 
furnishes a useful example. It was yielding slowly for 
about a week under a 20-ton load, and at the end of 
this time the load was reduced to zero and intermediate 
readings taken for the strain. When the load reached 
zero there was an apparent set, but this disappeared 
entirely after some hours. Experiments show that, 


|in general, for the three materials tested, after high | 


* Handbuch der Physik: Geiger and Scheel, vol. vi., 
page 36. This contains Maxwell's formula as stated. 


Compression in 3obon Over 20” 


effects, the granite column | 





| zero, which is a recovery or a reversal of the original 
yield, is always very rapid. This is on the condition 
that the reduction of load is carried out at the ordinary 
rate. If the removal of load is varied in rate, then the 
distribution of the reversal throughout the unloading 
also varies. 

A few remarks about the three materials may be 
made at this point. Granite shows no permanent set, 
and there is no change in the short-range strain for 
long-continued high loading, so far as the present 
experiments have gone. With the fine-grained coal- 
measure sandstone tested there is a decided permanent 
set, but again the short-range strains do not appear 
to be altered by the heavy loading. In the concretes 
tested, which were all made with crushed sandstone 
not exceeding } in. in size, there is a distinct permanent 
| set, and in addition other changes occur during the 

loading to high amounts and at frequent intervals. 
In some of the mixtures the short-range strains were 
| altered, so that for small loads they were increased, 
| while for high loads they remained the same. This 
| corresponds to a decrease of the short-range modulus 
| by severe loading, but for small loads only. In 
|addition to this, all the concretes tested showed a 
| peculiarity in that the shape of the stress-strain 
diagram gradually altered, due to severe loading, and 
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this will be referred to later. One concrete column 
tested showed very uniform elastic properties, and 
compared favourably in this respect with the sandstone. 
Let us now consider the ordinary stress-strain 
diagram for the particular case when the column is 
taken through a cycle of loading. This diagram takes 
the form of what is termed the elastic hysteresis loop. 
Although it may have little resemblance to the magnetic 
effect in connection with which this term was first 
used, we may adhere to it, as it serves to specify the 
particular case of loading. It has been contended 
that the hysteresis loop is a different phenomenon 
entirely from that indicated by elastic fore-strain and 
elastic after-strain, the reason given being that the 
hysteresis loop is independent of the velocity with 
which the straining is carried out. But in the authors’ 
experiments it appeared to be a simple matter to alter 
the form of the hysteresis loop by varying the time. 
There appears, therefore, to be no reason for not 
introducing the time effect into the explanation of 
the hysteresis loop, and the following statement 1s 
therefore put forward as a description of the loop. 
For the upward branch of the loop the initial slope 
corresponds to the short-range rate at zero. As the 
loads are increased the total strains are the sums of 
the short-range strain and the time effect. Near the 
maximum load the last step up, as has already been 
discussed in detail, is the sum of the short-range strain 
and the time effect, while for the first downward step 
of the loads the strain obtained is the difference of the 
short-range strain and the time strain, and therefore 
the line representing this step lies above the end portion 
of the upward branch of the loop. This is the essential 
| point of the hysteresis loop. As the loads are reduced, 
| the time effect, which causes a yielding of the column. 
| gradually becomes smaller with reduction of load, and 
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finally ceases altogether, when the strain difference 
corresponds with the short-range strain. When the 
load is decreased below this stage, a new time effect 
enters, namely, that which corresponds to a recovery, 
or increase of length of the column, and the amount of 
this imcreases with decreasing loads. The resulting 
strain for any one step is now the sum of the short- 
range strain and the time effect, and this evidently 
tends to close the loop, because the curve bends over 
downwards. If the loop is not closed when the load 
reaches zero, the column may still continue to go on 
recovering its length, and finally close the loop. This 
is actually the case in granite, no permanent set having 
been observed. In sandstone and concrete, after the 
permanent set has been eliminated, the behaviour is 
similar to that of granite. 

Although the hysteresis has been explained above in 
what may be termed a qualitative manner, we may 
refer to a certain difficulty in connection with the idea 
that the difference between the integral short-range 
strains and those for ordinary loading is due to time 
only. The difficulty is that there are two branches to 
each loop, and although the time taken to reach a load 
on the upward branch is less than that taken to reach 
the same load on the downward branch, this difference 
in time does not seem to give a complete explanation. 
It ought to be the case, one would think that to each 
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load on a column there should correspond a definite 
length—that, in fact, there should be a time of relaxa- 
tion in which the column will adjust itself to a given 
load. 

In connection with this question, experiments were 
made on the sandstone column. It was loaded up to 
a certain amount which was allowed to remain on for 
several days, after which the strain was read, the load 
increased by a considerable amount, and then brought 
back at once to the same load as before, at which it 
remained for several days. In spite of this, the column 
did not attain that final length at which it had stood 
when it was brought to this same load from zero. It 
appeared to be impossible within a week at any rate, to 
make the column resume its original length. Again, 
in connection with the same question, it might be 
expected that very slow loading of the column would 
cause the upward and downward branches of the 
hysteresis loop to coincide. To test this, the sandstone 
column was taken through a cycle lasting 11 days, 
but the loop was practically of the same width as 
for the ordinary speed of loading. What took place 
in this case is connected with the distribution of the 
reversal of the time effect, As the loads were being 
increased slowly the time effect was taking place in a 
fairly regular manner. But when the load was reduced, 
the initial strain would be that of the short-range rate, 
and the reversal of the time effect did not actually 
begin until the load had been reduced by a considerable 
amount. This means that the reversal of any time 
effect does not take place for that load step at which it 


It may be suggested that in the deformation of these 
columns there is something which corresponds to 
friction or a high degree of viscosity, which prevents 
the recovery from taking place at the same steps at 
which the yielding took place, and so prevents the 
column from resuming its original length at the inter- 
mediate loads. Put in another way, the mechanism of 
reversal is difficult to start but when once begun, it 
proceeds rapidly and goes to completion, as is shown 
by the complete recovery to the original length of the 
column. 

The short-range rates have been discussed in con- 
nection with the ordinary stress-strain diagram, and 
they have been applied to explain the elastic hysteresis 
loop. There are other methods, however, of applying 
loads to a column, which may give results equally as 
characteristic of the elastic properties as the diagrams 
corresponding to the methods of testing already 
described. One of these new methods is to take a 
load from zero up to a certain maximum and to read 
the strains only for the two limits. It is uncertain 
whether the readings of the strain for this load differ- 
ence will remain the same on unloading, and for repe- 
titions of this same process. With all the materials 
tested, however, the readings ultimately come to be 
the same time after time, and the final strains are taken 
as those for the range in question. This is called 
varying the range from zero as a base, and the method 
is of particular interest because it is that method 
used by certain investigators as a means of determining 
the elastic properties of concrete; it will be referred 
to again. 

Applying this method to the granite column, the 
strain differences are the same from the beginning, for 
the successive repetitions of the same range, and the 
strain differences obtained in this way can be represented 
by lines whose ends lie on the upward branch of the 
hysteresis loop. With concrete, the results are not so 
uniform, but ultimately the strains come to be the same 
| time after time. A diagram showing such results is 
| given for concrete in Fig. 4, where the line marked 
| ‘0 tons as base” has been obtained in the manner 
| described. The final strain for each range is plotted 
up at half the maximum load. For the purposes of 
comparison these strains are worked out as averages 
for the same load difference as these corresponding to 
the short-range rates. 

Instead of taking zero as a base, we may take a 
high load as a fixed point and vary the range down- 
wards. Fig. 4 contains a line marked “40 tons as 
base,” obtained in this way. Again, we may take an 
intermediate load and vary the load first downwards 
and then upwards, and Fig. 4 contains the line marked 
“20 tons as base” corresponding to this process. 
The strains for the line marked “‘ 40 tons as base” 
will agree approximately with the strains indicated 
by the downward branch of the hysteresis loop. On 
the other hand, the strains shown by the line marked 
“20 tons as base’”’ will differ from the strains on the 
hysteresis loop, because, for short changes of load from 
20 tons, the strains will be the short-range strains, 
which do not appear on the hysteresis loop. 

While these strains for varying ranges gave a clear 
picture of the variation of strain due to the manner of 
loading, they omit, however, any reference to the actual 
length of the column. A method of including both 
the strain difference and the actual length of the column 
is to consider the positions on the stress-strain diagram 
of small loops, especially in reference to the relation 
they bear to the upward and downward branches of 
what might be termed the main loop. If we start 
any loop from zero its upward branch will be the same 
as that of the main loop, and if we reverse the load at 
any point, the return will be inside the main loop. 
If we begin a loop when the load is being reduced, then 
the descending branch will coincide with that of the 
main loop, and the return will be inside the main loop. 
Let us now suppose that we increase the load from 
zero and follow the upward branch of the main loop 
to about half the maximum load. We then stop and 
perform a loop but only through a small range. While 
the upper end of this loop will not depart far from the 
main loop, even after many repetitions, its lower end 
will be inside the main loop, because the average slope 
of this short loop will be in accordance with the short 
range rate, assuming the range to be small enough. 
After this, let the load be increased to the maximum 
of the main loop, and the load then reduced and varied 
over the same range as for the small loop on the upward 

th. It will be found that the lower end of this small 
oop will not depart very far from the downward 
branch of the main loop after several repetitions, but 
its upper end will be inside the main loop, because its 
average slope has to correspond with the range. These 
two loops do not coincide and, therefore, it appears 
that the column muy have several lengths corresponding 
to the circumstances in which the load has been brought 
toagivenamount. This is the difficulty which has been 
referred to, and to illustrate which the sandstone 








occurred as a yield. In fact, the distribution of the 
time recovery is quite different from the time yield. 


column was loaded for periods up to 11 days. Of 
course, if we wish to have a column to take up a par- 





ticular length, we can do that by arranging loops in 
some special manner, but the conclusion is that the 
time of relaxation regarded as that required for a 
column to adjust its length to a given load is, at any 
rate, very long. 

A different method of applying loads, which has the 
advantage of showing the strain difference and the 
length of the column simultaneously, is the following :— 
Instead of performing the ranges up and down without 
waiting, time is deliberately given both at zero and 
the maximum load for the time effect to take place ; 
the strain accepted for each range is that immediately 
obtained in varying the load through each range. 
In this way for a column of concrete made of 1 of cement 
to 3 of coarse sand, the strain steps are plotted and 
shown in their actual positions on the stress-strain 
diagram. 

Corresponding tests were made with the sandstone 
columns, and strain steps plotted. For the concrete 
column the strains for the ranges starting from zero 
were lying practically in the same straight line; for 
the downward steps the lines were nearly parallel, 
both to the upward lines and to one another. There 
was, however, a slight time recovery taking place at 
zero, as well as the yield which took place with the 
load standing at the maximum. As a contrast to this, 
the lines for the sandstone column had practically 
one common zero, and the lines themselves made 
considerable angles with one another. The immediate 
strain differences for the concrete gave practically 
a uniform modulus of elasticity, whereas with the 
sandstone there was a considerable variation in the 
modulus according to the range. This particular 
concrete must not be taken as a rule for all concretes, 

Referring again to the method in which the range 
is varied from zero as a base, as already mentioned, 
this is of interest because it is the method by which 
the values of the Young’s modulus have been obtained 
by investigators in Germany, where it originated with 
Professor Bach.* The strains for each range by this 
method are used to obtain points corresponding to 
each stress, these points being joined together, 
although each point has been obtained by increasing 
the load from zero, without intermediate readings. 
The diagram and results with the calculated values of 
the modulus are apparently then applied to all other 
methods of loading. If this method of obtaining the 
elastic properties is carried out once only up to the 
breaking weight, then it appears doubtful if these results 
can be accepted as representing the whole of the 
elastic properties. Probably if the load employed 
never exceeds half the breaking load, the results 
obtained will be quite applicable to working loads. 
The reason for the doubt here expressed, is because 
of the possible changes in the elastic properties of 
concrete due to loading which approaches the breaking 
load, and which have been already shortly referred 
to. The manner in which heavy loading may alter 
the stress-strain relations, can be indicated in three 
different ways. In the first place the short range 
strains after heavy and long continued loading, may 
become greater for small loads, while those for high 
loads remain the same. This corresponds to a decrease 
in the value of Young’s modulus for small loads. In 
the next place it appears that the form of the stress- 
strain diagram changes even although the short range 
rates may not be changed. The original stress-strain 
diagram will be convex to the load axis, but if the 
column is being continually loaded up to amounts 
exceeding three-quarters of the breaking weight, then 
when tested at intervals of two or three days, during 
which the loading has been several times up to the 
maximum, the stress-strain diagram gradually becomes 
straight, and finally it becomes concave to the load 
axis. Such a change may take place even with 
concrete one year old. A third method in which the 
concrete shows the change due to heavy loading is 
indicated in Fig. 5, and that is the change in the rates 
of strain for varying the ranges of load. No. 1 curve 
in Fig. 5 gives the rates of strain for the column when 
it was first tested, and the numbered curves show 
in succession the changes caused in the rates of strain 
for the varying ranges employed. Attention is drawn 
to the No. 5 curve ; if this is used to plot an ordinary 
stress-strain diagram it will be found that this diagram 
shows a small portion near the lower end which is 
slightly convex to the load axis; at higher loads, 
the diagram is concave to the load axis. As already 
indicated, the curve is on the whole concave to the 
load axis. This peculiarity has been found in other 
columns and by other investigators. 

Application of These Results to Other Problems.—For 
calculating the velocity of propagation of seismic 
waves along the earth’s crust, experiments hitherto 
made on the elasticity of rocks have been made in 
the ordinary way, and without reference to the data 
which have been presented in this paper. For example, 





* Zeitschrift des Vereines Deutscher Ingenieure, Nov. 28, 





1896. This contains Professor Bach’s experiments on 


concrete. 
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the fact that high stresses may affect the elastic 
properties, ought to be considered, and experiments 
should be made in which rocks are subjected to high 
pressures and then changes made through small ranges 
to obtain the resulting strains. 

In connection with concrete, its properties must 
depend to a great extent on those of the constituent 
materials, and it is obviously important to avoid the 
time effects, as far as possible, and to secure a rigid 
material. The use of sandstone, for example, would 
not be so good in this respect as the use of granite. 
The experiments have not been carried far enough to 
determine tke difference in the time strains due to the 
use of different aggregates, but it is evidently an 
important point, because the results obtained from the 
columns appear again in a similar manner in beams. 
For example, if we take the deflection of a reinforced 
concrete beam and study its variation under different 
methods of loading, we find that the deflection for a 
small change of load repeated many times is different 
from the deflection for the same load difference when 
the beam is loaded in the ordinary manner. This 
is the same difference as found in the columns, and the 
deflection for the repeated loading through the small 
range corresponds to the short range strain in the 
column. Similarly the average deflection per unit 
of load will vary with the range, when the load is 
repeated many times through that range, and these 
averages will be different, according to whether the 
base load is zero and the changes are made for increasing 
loads or whether the base is a high load and the changes 
are made by decreasing the loads. This all corresponds 
to the case of the columns as already described. 

Even the steel stresses show the same manner of 
variation, although the effects are less pronounced | 
than for the deflections. These effects, so far as the 
deflections are concerned, are shown in Fig. 6 for which 
the beam was 10 in. deep, 4 in. wide at the top and | 
2 in. wide at the bottom, the span was 5 ft. and there 
was one steel rod § in. diameter. 

Again reinforced concrete beams show a distinct | 
permanent set in the deflections, and the steel strain | 
also shows a set, which of course is a direct result of | 
the permanent set of the concrete on the compression 
side, and may also have something to do with a possible | 
set in the tension concrete, although this is complicated | 
by the question of cracks. 

Summary and _ Conclusions.—The ideal clastic | 
properties for materials of construction are that the | 
stress and strain should be simply proportional to one | 
another, and that the adjustment between the two | 
should take place practically immediately. This means 
that the elastic quality would then be specified by one | 
figare, namely, the coefficient of elasticity. In natural 
and artificial stone, however, as used in construction, | 
this requirement is not fulfilled, either in regard to | 
the linear relation of the stress and strain or to the | 
absence of time effect. The elastic properties must 
then be specified in other ways than by a single | 
coefficient, and it has been the object of this paper | 
to show that one important specific figure or set of | 
figures is what has been termed the short range modulus. 
This does not include the time effect. With regard to 
the total strain, including the time effect, the | 
suggestion is made that materials can be compared 
by adopting certain typical methods of loading, which 
will give characteristic diagrams and data, the inter- | 
pretation of which will enable a comparison of different | 
materials to be made. Examples of these methods | 
are given in the paper. | 

The authors have to acknowledge the kindness of 
the Authorities of the University of Leeds in granting 
facilities for the experiments referred to in this paper 

Wui.tam James Memorntat Essay Prize.—In order 
to commemorate the work of the late Mr. William James, 
the first honorary treasurer and one of the founders of 
the Electroplaters’ and Depositors’ Technical Society, 
the Council has decided to inaugurate two annual prizes 
for the best essays or papers written by a student, 
apprentice, learner, or other young person connected | 
with or interested in, the electrodeposition of metals. | 
Persons under the age of 21 on January 1, 1933, irres- 
pective of the fact that they may not be members of the 
ye | are eligible. Essays sho wld be on any practical | 
or tec 


inical aspect of, or process in, electrodeposition, | 
with which the candidate is personally acquainted. 
Alternatively, one of the four subjects named below | 
must be selected, namely: (@) the importance of a} 
knowledge of chemistry in electroplating; (6) the pro- | 
bable future of the electroplating industry; (c) the 
chief requirements of nickel and chromium plating 
from the users’ point of view; and (d) the application 
of mass-production methods to electroplating. A 
first prize, consisting of books to the value of 2 guineas, 
together with honorary student-membership of the | 
Society, as long as the recipient is qualified, and a second | 
prize, consisting of a bound volume of the Society's 
current journal, will be awarded. Manuscripts must 
be sent to the honorary secretary of the Society, North- 
ampton Polytechnic Institute, St. John-street, London, 
E.C.1, from whom further particulars may also be | 


obtained, on or before January 1, 1933. 
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THE LODEMOR RUNABOUT TRUCK. 


Suvcz its introduction a few years ago, the popularity 
of the small petrol-driven truck for internal works 
transport has increased very rapidly, and there are 
now few works of any size where these vehicles will 
not be found in service. They possess advantages 
over both the telpher and battery-truck systems, in 
that they are moderate in first cost, are always ready 
for use, and can be mancuvred in very confined 
spaces. ; 
advantage, they must be of exceedingly sturdy con- 


struction, and require a minimum of skill on the part|10 brake horse-power, while the B.S.A. eng 


of the operator, and these two conditions are fully 
met by the Lodemor truck, manufactured by Messrs. 
Laycock Engineering Company, Millhouses, Sheffield, 
and illustrated in Figs. 1 to 5, on this page and opposite. 


Either a single-cylinder or twin-cylinder engine can | possesses features of special interest. 








by Messrs. Sturmey-Archer Gears, 


model supplied 
Limited, of Nottingham, and the latter a 10 h.p 
four-stroke model supplied by Messrs. B.S.A. Cycles. 


Limited, Birmingham. Both these engines are too 
well-known to require detailed description, but it may 
| be mentioned that they are of the side-by-side valve 
| type, with magneto ignition, an internal flywheel is 
fitted, lubrication is semi-automatic with oil-pump 
| and sight feed, and the carburetter is of the single-lever 
|type, with twist-grip control on the tiller. The 


If such trucks are to be used to the greatest | Sturmey-Archer engine has a cylinder bore of 79 mm., 


and a piston stroke of 101 mm., and develops up to 
ine has a 
| cylinder bore of 80 mm. and a piston stroke of 98 mm., 
jand develops up to 25 brake horse-power. When 
| fitted in the truck, either model is fan cooled. 

The transmission generally follows car practice, but 
Whichever 


be fitted, according to the class of work for which the | engine is employed, it is mounted with the crankshaft 


truck is required. Both engines are of the air-cooled 


| longitudinally in the chassis, and off-set so that it can 


motor-cycle type, the former being a 3} h.p. four-stroke | be direct-coupled to the forward end of the upper shaft 
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shown in Fig. 3. The rear end of this shaft is coupled 
to the primary gear-box shaft, shown at the top in 
Fig. 4, a coupling of the encircling chain type being 
employed at both ends. The primary shaft carries 
two pinions, one of which engages directly with a 
large spur-wheel ring on the main gear-box shaft, 
while the other — with a second large spur-wheel 
ring on the same shaft through an intermediary pinion. 
The two spur-wheel rings are bolted to flange pieces as 
shown, and normally run free on the main shaft. 
Within each ring is an internal expanding metal- 
to-metal clutch, and both forward or reverse motions 
are engaged by expanding the appropriate clutch, 
thus coupling one of the spur rings to the main shaft. 
The clutches are expanded by wedge pieces which are 
forced outwards by cam faces on a sliding rod in the 
centre of the main shaft. The rod is clearly shown in 
the figure, together with the adjusting screws for taking 
up wear on the clutches. The final transmission shaft, 
which is coupled to the rear axle through the cardan 
shaft shown in Figs. 2 and 3, can be seen below the 
main shaft on the left in Fig. 4, and it will be noticed 
that alternative speed ratios are obtainable by means 
of a dog clutch. The gear lever is connected to both 
the clutch-operating rod and to the dog clutch. The 
gate is mounted beside the driver, and the low forward 
gear is obtained by moving the lever forward and to 
the near-side. If the lever is kept in the forward 


position, but moved to the off-side, high forward gear 
is engaged. The gate is not cut for high reverse gear, 
the single low reverse being obtained by moving the 
lever to the rear position. 
both clutches are disengaged. 
The propeller shaft is fitted with a Hardy-Spicer 
universal joint at each end. The rear axle, shown in 





In the central position, 
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Fig. 5, is of the full-floating type, and follows standard 
car practice. The construction can be followed without 
difficulty from the drawing, but it will be noticed that 
the final transmission is by bevel gears, the differential 
being also of the bevel-gear type. Both the gear-box 
and rear-axle shafts are mounted on ball-bearings 
throughout with the exception of the large spur-wheels 
in the gear box, which run on plain bearings when not 
under load. The low forward and the reverse gears 
give an overall reduction ratio of 34-3 to 1, while the 
high forward gear gives an overall reduction ratio of 
15-6 to 1. The reduction ratio between the primary 
and main shafts in the gear-box is 5 to 1 on both the 
forward and reverse motions. On high gear, the 
vehicle can be driven up to a speed of 8 m.p.h. 

The remaining features of the truck only call for 
brief comment. The frame, shown in Figs. 2 and 3, 
is built up of a single U-shaped member of channel 
section, 4 in. deep by 2 in. wide, and bridged by three 
cross members, also of channel section, and the steering- 
column support. Steering is effected by turning the 
single front wheel, which is mounted in a fork forming 
a direct extension of the steering column. Tiller 
steering is employed as shown. The frame is sp 
on all three wheels, totally-enclosed helical springs 
being employed. The spring casings at the rear serve 
to localise the axle, which is also provided with a 
torque member. Rebound springs are fitted in addition 
to the main springs in the casings. Internal-expanding 
brakes of the usual vehicle type, with 10 in. diameter 
drums, are provided on the rear wheels, and are operated 
either by pedal or hand lever. The wheels are fitted 
with solid tyres, 15 in. by 3} in., of either the plain or 
ribbed pattern. The platform is 18 in. from the 
ground, the wheelbase is 5 ft., and the track is 3 ft. 





As the system of steering enables the truck to swivel 
about either of the rear wheels, a turning circle of only 
7 ft. 4} in. radius is obtainable. The engine is fitted 
with a kick-starter. 

The truck is made in a variety of models, such as 
side and end tipping or elevating, and is capable of 
drawing a number of trailers under suitable conditions. 
The ordinary platform model has a platform 5 ft. 6 in. 
long by 3 ft. 6 in. wide, and in common with all the 
models, has a load capacity of 25 ewt. The elevating 
platform model has a platform 5 ft. 4 in. long by 2 ft. 
8 in. wide, and the elevator is driven from the gearbox. 
The side, end, and swivel tippers can be supplied with 
buckets of 19 cub. ft., 30 cub. ft. or 32 cub. ft. capacity, 
and there is also a road gritting model, with a capacity 
of 40 cub. ft., on which the distributor rolls are divided 
and driven from the rear axle. The thickness of the 
carpet laid is adjustable, and it is stated that the 
average distribution of }-in. chippings is 100 sq. yards 
to the ton. 


THE PROPERTIES OF COMMERCIAL 
VARIETIES OF COPPER AT HIGH 
TEMPERATURES.* 

By T. G. Bamrorp, M.Sc. 


Wuitst much work has been published dealing 
with the tensile —— of copper at elevated 
temperatures, little information is available regarding 
the impact strength, the resistance to alternating 
stresses, and the hardness at high temperatures of 
commercial coppers of known composition. These 
properties are, however, of importance, not only as 
influencing the service value of the metal, but also as 
affecting its susceptibility to damage when being 
handled in the mill. It has been stated that there is a 
black brittle range in copper. Instances were quoted 
to the author of copper tubes which after annealing, 
had broken up if hammered when cooling through a 
black heat. If a particular variety of copper develops 
brittleness when cooling through a range of tempera- 
ture, then a low impact strength would be anticipated 
at this temperature. If plastic deformation at a 
certain temperature be productive of brittleness, then 
it seems likely that alternating stresses exceeding the 
elastic limit would cause fracture within a short space 
of time. It was decided, therefore, in the present 
research, to carry out alternating stress tests up to 
temperatures as high as might be permitted by the 
behaviour of the metal. Izod impact tests of copper 
frequently result in bent but unfractured test-pieces, 
making it difficult to compare the amount of energy 
absorbed in breaking coppers at various temperatures. 
The Charpy test was used instead of the Izod test. 
Hardness measurements were taken on the Herbert 
Pendulum hardness testing machine. It was not 
found possible to obtain consistent values at tempera- 
tures much above 325 deg. C., but as this is stated by 
Hudson, Ball, and Bucknall to be the maximum surface 
temperature attained by stayheads in the locomotive 
firebox, it was thought that the information obtained 
would be of value. 

The metal tested was all supplied in the form of rods 
0-700 in. in diameter. All lots were drawn cold to 
0-73-in., annealed at 600 deg. C. for 20 minutes, and 
then drawn cold to 0-70-in. in diameter. The analyses 
are given in Table I, page 524. The microstructures 
were quite normal in each case. The alternating 
stress tests were carried out on the Amsler rotary 
bend testing machine. A smal] silica tube electrical 
furnace 4 in. long was used for heating the test-bars, 
the temperature of which was measured by means of 
a platinum/platinum-rhodium thermocouple attached 
very loosely to them by means of fine iron hair wires, 
so that the bars could rotate freely without damaging 
the couple. Using a constant voltage of electricity 
from large accumulators, it was possible to maintain 
temperatures which varied less than + 10 deg. C. 
throughout any test. The large ball races of the mach- 
ine were lubricated by a gravity oil feed and the test- 
bars were gripped in special spring grips made of 
high-speed steel. 

Preliminary tests were carried out at room tempera- 
ture and also at high temperatures in order to select 
for each variety of copper a suitable stress which could 
be used over the range of temperature investigated. 
The results of the constant stress tests at higher 
temperatures are plotted in Fig. 1. The author was 
appointed to another post while the research was in 
progress, and this section of the work had to be dis- 
continued before sufficient results could be obtained to 
enable general conclusions to be reached regarding 
the behaviour of copper throughout the entire range 
of temperature under investigation. It is with some 
diffidence that the curves are plotted, as it is realised 
that more evidence must be obtained before it can be 
decided how far their shape may be regarded as 











* Paper read before the Institute of Metals, on 





Wednesday, September 14, 1932. Abridged. 








524 


characteristic of the particular varieties tested. It is | 
felt, however, that sufficient evidence has been obtained 
to enable certain conclusions of importance to be | 
reached from them, and as no similar work has been 
published elsewhere, it was thought desirable that 
they should be included in the paper. They provide 
qualitative data regarding the resistance to rapidly 
applied alternating stresses, but do not, of course, 
necessarily indicate the relative changes in the fatigue 
limits of the materials. 

The stresses used in the tests are of equal values in 
the case of the two non-arsenical coppers ; they are of | 
equal but higher values in the case of the two arsenical | 
varieties. For Lot C a still greater stress was used. | 
These stresses are, of course, in all cases in excess of the | 
endurance limits, and will exceed these limits by 
amounts which differ from lot to lot. It is, however, 
a characteristic feature of all the curves that in the 
neighbourhood of 200 deg. to 300 deg. C. the number 
of revolutions to fracture is much less than at room 
temperature. It can, therefore, be regarded as 
established that, in this temperature range, under 


Fig. 1. WOHLER TESTS AT HIGH TEMPERATURES 
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560 deg. C., clearly, nickel-copper is remarkably 
resistant to alternating stresses. 

At the highest temperature at which each variety 
of copper was tested difficulty was experienced in 
preserving continuous smooth running. 


violently for short periods. In one case—that of 
Lot B tested at 470 deg. C.—the bar bent over con- 
siderably, but apparently was able to yield readily 
to the stress reversals, as it ran quite smoothly until 
fracture occurred. Violent oscillation was particularly 
noticeable with Lot D, tested at 600 deg. C. A series 
of tests was run at this temperature at successively 
reduced stresses. It was found that, under the reduced 
but still quite reasonably high stress of 4-69 tons per 
square inch, smooth running is possible and the metal 
has very considerable resistance to alternating stresses. 

Charpy Tests.—The test-pieces, which were of the 
standard size for the smaller machine which was 
available for this research, were heated in an electric 
furnace to slightly above the temperature required for 
the test. They were then placed on the anvil and their 
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the time of fracture. The 
temperature was  deter- 
mined by the use of a fine 





























Chromel-Alumel thermo- 
couple inserted in the slot 
of the test-pieces which 
were covered with asbestos 
sleeves, to reduce chilling 
effect from the anvil. The 
results obtained are plotted 
in Fig. 4. No decline in 
impact strength correspond- 
ing with the reduction in 
resistance to alternating 
stresses takes place at tem- 
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stresses exceeding the endurance limit, commercial 


copper develops a reduced resistance to alternating 
stresses. 

Lot C shows a marked recovery at higher tempera- | 
tures and, with the exception of the single point at| 
340 deg. C. obtained with the A series, the nickel-| 
copper at all temperatures above 300 deg. C. shows 
more revolutions to fracture than do the other varieties. | 
As the stress applied to the C bars is some 10 per cent. | 


TABLE IL.—ANAtyses or tas Correr Rops uskp In THE RESEARCH. 


Except in case of Lot A 
deoxidised non-arsenical 
copper—which has the high- 


10 





est impact value at room temperature, the strength | 
rises sharply to maxima points in the neighbourhood of | 


300 deg. C. In all cases the Charpy figure decreases, 
rapidly for about 100 deg. C. in the region commencing 
at 300 deg. to 350 deg. C., and remains thereafter 
substantially constant until 600 deg. C., subsequently 
falling to less than 30 ft.-lb., above this temperature. 
The two “ tough-pitch’ varieties Lots D and E, are 
both weaker throughout the entire range of temperature 


Variety of copper Lot 8 Ni 0 P Fe Bi Pb Sn 
testec — Per cent Per cent. Per cent Per cent Per cent. Per cent. | Per cent. Per cent. 
Deoxidised non-arsenical A nil nil 0-037 0-04 trace nil trace nil 
Deoxidised arsenical K 0-43 0-05 0-020 0-04 nil nil 0-01 nil 
Nickel-copper ( trace 72 0-010 0-03 =| ~~ trace 0-0005 trace nil 
Tough-pitch arsenical Db 0-46 0-02 0-060 nil nil 0-0005 0-04 nil 
Tough-pitch non-arsenical . E nil nil 0-063 nil trace 0-0005 trace nil 


greater than that used in the B and D tests, and is| 
nearly 20 per cent. greater than that applied to the A 
and E series, it may be concluded that at all tempera- 
tures above 300 deg. C. the nickel-copper is more 
capable of withstanding alternating stresses than are 
the other varieties tested. At 560 deg. C. the nickel- | 
copper withstands 9,600,000 revolutions to fracture. | 
This compares with 3,673,000 revolutions at room | 
temperatures. A Lot C test at 550 deg. C. withstood 


2,600,000 revolutions, which is » greater number than | 
that obtaining with any other variety at any tempera- 
ture above atmospheric. 


In the neighbourhood of | 





than the three deoxidised lots, and Lot D—“ tough- 
pitch” arsenical copper—has very low impact strength 
at all temperatures above 350 deg. C. 

Hardness Tests.—The tests were carried out on the 
Herbert Pendulum hardness tester described by 
Sandifer in a recent paper.* The 1 mm. steel bail 
was used, the oscillations with the diamond proving 
unsuitable by reason of the softness of the metal tested. 
In every case the standard time test was taken, and the 
values given represent the time for ten swings of the 


* Journ. Inst. Metals, vol. xliv, page 115 (1930) 
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Fig. 4. CHARPY TESTS AT HIGH TEMPERATURES . 
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pendulum. The machine was standardised on glass, 
which is assumed to have the value 100, readings on 
glass being taken after every test on the copper. In 
this way, in each lot tested, the upper limit of tempera- 


In certain | ture for which reliable figures could be obtained, was 
to oscillate | found. The formation of oxide scale was the chief 


factor which interfered with the value of tests above 
about 350 deg. C., although the softening of the ball 
began to evidence itself above this temperature. The 
values obtained are plotted in Fig. 5. The total time 
taken in heating the specimen during a test was about 
90 minutes. After re-cooling check hardness deter- 
minations were taken. In all cases the specimens 
returned to the hardness figure prevailing before 
testing. 

Conclusions.—The following conclusions are reached 
regarding the properties of typical varieties of copper 
tested at high temperatures: There is no evidence of 
the existence of a black brittle range, below 600 deg. C. 
The impact strength as shown by the Charpy test, 
develops maximum values in the region 200 deg. 
to 340 deg. C., after which it declines sharply. Except 
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temperature was noted atjin the case of the “tough-pitch” arsenical-copper, 


which is weak at all temperatures above 400 deg. C., 
quite good impact strength is, however, maintained 
at all temperatures up to 600 deg. C. Under alterna- 
ting stresses exceeding the endurance limit generally 
speaking the nickel-copper has the greatest, and the 
“tough pitch’ non-arsenical copper the least, 
endurance. There is in all cases a lowering of endurance 
in the region of 200 deg. to 300 deg. C. The nickel- 
copper shows a marked recovery at higher temperatures, 
and is much superior to other varieties in this respect 
at all temperatures tested above 300 deg. C. It shows 
an exceptionally high resistance to such stresses at 
560 deg. C. The ” tough-pitch’’ non-arsenical copper 
is, throughout the temperature range investigated, 
much softer than the other varieties of copper. The 
hardness of the deoxidised non-arsenical copper first 
increases with rise of temperature, and, between 
50 deg. C. and 150 deg. C., it is harder than any one 
of the other varieties. 











| Mose Warenovses.—The London Midland and 
| Scottish Railway are making a novel departure in pro- 
viding mobile warehouses for the use of traders at points 
| where there is no permanent warehouse accommodation, 
| or where such accommodation is fully occupied. For this 
purpose converted parcels-brake or passenger vehicles 
will be employed. An obvious use to which such provi- 
sion can be applied will be the testing of new centres by 
traders, prior to taking up permanent storage accom- 
| modation. 
| A Pocket Hack Saw.—There are many occasions in 
engineering work, particularly where repairs are to 
be made, or pipes or metal conduits to be cut, on which, 
while the saw is clearly the best thing to use, lack of space 
|does not permit that useful tool, the tensioned hack 
| saw, to be employed, as its frame takes up too much 
|}room. A saw of the stiff blade type with a handle at 
one end would, on the contrary, do A ee work, and Messrs. 
Fry’s (London), Limited, 24/25, King-street, London, 
E.1, realising this, have just placed on the market a 
handy little tool, known as the “‘ Enox” New Pocket 
Saw No. 28. This tool contains three saws, with 14 
teeth, 18 teeth and 28 teeth per inch respectively, and a 
slotting knife for lead, belting, &c., the whole four 
folding up into a hollowed steel nickel-plated handle 
in the same way as the blades of a pocket knife. Each 
saw is about 4 in. long, which while being a useful length 
for the cutting of se ensures a sufficient degree 
of stiffness for all me , fibre, &c., likely to be met 
with. There are no loose parts, but changes can be 
made in the saws or replacements effected by undoing 
the hinge screw. The overall size of the tool, when 
closed, is approximately 5} in. by 1} in. by § in. The 
| price is 3e., and spare or additional blades are obtainable 
‘at 3d. each. 
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THE EMPIRE STATE BUILDING, 
NEW YORK CITY. 
By Frank W. Sxrunner, M.Am.Soc.C.E. 


Tue Empire State Building at 34th-street and 
Fifth-avenue, New York, contains 36,000,000 cub. ft. 
of space and is 1,300 ft. high from the bottom of the 
foundations to the tip of the mooring mast; cost, 
including site, &c., 67,500,000 dols., and was for- 
mally opened one year three months and ten days 
after excavation was commenced. It is illustrated 
in Fig. 1, and covers an area of 83,860 sq. ft. 
previously occupied by the Waldorf Astoria, which 





had been for 35 years one of New York’s most 


mast, intended to afford a landing for airships 


in the congested district, and constituting the 
most conspicuous landmark in the United States, 
visible on sea and land for a radius of 43 miles. 
The chief factors, besides safety and maximum 
investment values, that governed design and opera- 
tions, included the shape and area of the lot; the 
limitations of the zoning law, which permit a height 
of only 125 ft. for the Fifth-avenue frontage, and 
an unlimited height for only that portion built 
on one quarter of the area of the plot; the most 
economic co-ordination of equipment such as 
elevators, &c., requiring a large amount of space ; 
the most efficient arrangement, proportioning and 
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famous hotels, and was built when the value of the | 
ground was only about one-sixth of its present | 
worth. The site had become so valuable that a | 
hotel could not earn an adequate return on the | 
property. It was therefore sold to the Bethlehem 
Engineering Corporation, who proposed to erect 
there a 55-storey building, but instead sold it to 
Empire State, Inc., for 17,500,000 dols.; about 
2 dols. per square foot. 

The amount of money available, and the esti- | 
mated cost per cubic foot, roughly determined the | 
volume of the building to be 36,000,000 cub. ft., | 
and the municipal building regulations, restricting 
the height over a large part of the site, together 
with various economic considerations, determined 
the height of the main portion of the building 
and of the great tower above it, which was eventually 
extended about 200 ft. more by a unique mooring 
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GENERAL View oF CoMPLETED BUILDING. 


window lighting of rental space ; attractive archi- 
tectural exterior; and, finally, the necessity of 
completing and equipping the building ready for 
service at the beginning of the rental season, May 1, 
1931, in order to reduce to a minimum the very 
heavy carrying costs that included a flat interest 
charge, estimated at 10,000 dols. a day during 
construction. 

The project was financed by a 27,500,000 dols. 
4} per cent. first mortgage bond issue, a second 
mortgage 7} per cent. bond issue of 13,500,000 dols. 


| and issues of 100,000 shares of 6 per cent. preferred 


stock, and 100,000 shares of common stock. Interest 
on the two mortgages up to May 1, 1931 (when the 
building was formally opened, and the first rental 
space was occupied) amounted to 2,132,500 dols. 
The general treatment of design, construction 
and equipment were settled by a consulting board 





composed of Messrs. R. C. Brown, executive vice- 
president, and John McInerney, general superin- 
tendent for the owners interest ; Messrs. Shreve, 
Lamb and Harmon, architects ; and Messrs. Starrett 
Brothers and Eken, builders. The principal con- 
sultants to the board were Ex-Governor Alfred 
E. Smith and Messrs. Raskob and Kaufman, the 
executive board of the owner corporation ; Mr. H. G. 
Balcom, structural engineer ; Messrs. Meyer, Strong 
and Jones, heating, ventilating and electrical engi- 
neers; and Mr. S. J. Brutschy, engineer for the 
plumbing equipment. 

Design.—The design of the building, by Messrs. 
Shreve, Lamb and Harmon, commenced with 
studies of the feasibility of adaptating plans already 
made for the originally proposed 55-storey building, 
which was to be a rectangular structure, with 
large light courts on the long sides, and elevators 
grouped on the longitudinal axis of the building, an 
arrangement which did not permit of satisfactory 
window lighting or tower location, and was aban- 
doned. 

Provision for the unusually extensive elevator 
system was an important factor in the general 
arrangement of the plan, as well as in determining 
the maximum economic height of the building, 
especially at the critical point at the 30th floor, 
above which the restricted tower space limited 
the area that could be apportioned to services 
without encroaching on the economic minimum of 
rentable space. This resulted in placing the 
elevator banks parallel with the main axis of the 
building in four groups, with the stairs, toilets, and 
shafts located between the unused banks, with a 
compact area arrangement, permitting the most 
convenient re-arrangement of services as the 
various elevator banks successively passed out of 
use at different heights, and considerably simplified 
the wind bracing problem. 

To secure the most effective wind bracing, and 
to carry the heavy column loads in vertical lines, 
the columns were arranged in continuous horizontal 
and transverse lines, except in the bottom storeys, 
where their dimensions were so large that they could 
not be placed in front of the tower elevator shaft, 
and some of them had to be set in three lines, rather 
than in two, at this point. 

The large spaces necessary for the ventilation and 
pipe shafts were located centrally adjacent to the 
elevators in an area which also contains the principal 
corridors, and is enclosed on all sides by about 
28 ft. or more in width of office space extending to 
the exterior windows. As the amount of space 
devoted to services diminishes from the 6th 
floor upwards, it is approximately pyramidal in 
shape, roughly concentric with that suggested by 
the outer walls, which recede towards the central 
high elevators. In this way the floor plans become 
nearly square, and the building has the general effect 
of a magnificent tower rising from a massive five- 
storey base. Eventually, financial considerations 
and elevator requirements independently deter- 
mined the same height limit of 80 storeys, plus 
five floors of pent houses, giving a height of 
1,045 ft. 4 in. from the street to the main roof. 
Subsequently, the latter was surmounted by the 
mooring mast for airships. This is a lesser tower, 
204 ft. 8 in. high, designed both for observation 
and transportation purposes. The airship landing 
platform and highest observation gallery on the 
102nd floor are 1,224 ft. 24 in. above the street level, 
from which they can be reached in about 2 minutes 
by two elevators. 

The building contains 1,921,811 sq. ft. of rentable 
floor area, thus giving 1 sq. ft. of rentable area for 
every 16-11 cub. ft. of the entire structure. The 
exterior was designed to produce only the highest 
standard of office floor areas, and no attempt was 
made to fill in every angle of the permissible legal 
envelope. It is estimated that the rentable space 
is adequate for an annual return of 10 per cent. 
of the total amount invested. Typical floor plans 
are given in Figs. 2 to 5, pages 526 and 527. Ex- 
ternally, the most striking features of the building 
are its well balanced appearance, its unprecedented 
height, and its embellishment by the conspicuous 
vertical lines of glittering metal wall surface. 

The great tower rises 976 ft. above its base of 
five storeys, 197 ft. by 425 ft. in plan, and 68 ft. 
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high; the width of the tower diminishes in five | 
stages from 134 ft. by 186 ft. at the 6th floor, to | 
66 ft. by 107 ft. at the 86th floor. The spire, or 
mooring mast, tapers from 76 ft. by 60 ft. at the | 
86th floor to 26 ft. diameter at the 102nd floor, 
26 ft. below the summit of the domed top. The | 
exterior limestone-faced walls have about 27 per | 
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cent. window space, panelled by vertical bands of 


polished metal mullions extending up to the 86th 


floor level. A powerful aerial beacon illuminates 
the top of the mooring mast, and can be seen by 
acroplanes 100 miles away. 

Foundations.—At the site bed-rock was encoun- 
tered above the level of the general excavation, so | 
that ample bearing strength was obtainable for the | 
footings of all the foundations, carrying in all to the | 
solid bed-rock a load of more than 300,000 tons. 


The 200 columns in the lower storey of the building | 


are all carried on separate concrete piers excavated 


to sound rock at maximum depths up to 50 ft. | 


below the sub-basement floor. The areas of the 
pier footings were proportioned for maximum pres- 
sures of 500 lb. per square inch on rock and 600 Ib. 
per square inch on | : 14: 3 concrete. 
Exterior Walls.—The exterior curtain 
the 
outer faces of the wall columns, and are carried 
at every storey on standard I-beams bracketed to 
the columns. The walls are of limestone with a 
backing of brick, except for the metal finish to the 
jambs and spandrels, using the latter 
term to denote the panel between one window- 
frame and the bottom of that next above. The 
brickwork is recessed to accommodate the radiators 
and their piping, which are easily accessible in the 
thickness of the brick walls, and do not project 
beyond the interior surface of the wall plaster. 


walls of 


mullions, 


There are more than 6,400 windows with steel 
frames. They are set out to the outer face of the 
stonework, ‘The chrome-nickel steel vertical window 
“trim,” .\ in. thick, was rolled in sheets one storey 


in height, and wide enough to show 10 in., or 22 in. 
on the face of the building. Each strip extends 
uninterruptedly the full heigh’ of the wall on which 
it is supported and, having a bright finish, produces 
a very conspicuous and unique effect. The spandrel 
surfaces between these vertical lines and the top 
and bottom window-frame transoms consist of 
dull-finished cast-aluminium plates, generally 4} ft. 
high and 5 ft. wide. They weigh 130 lb. and are 
sand-blasted to a dull grey finish on the exterior 
surface. These panels eliminate a large amount of 
facing stone which would be otherwise required, 
and permit the piers of facing stone to be very much 
lighter than is usually the case, so that it has been 
possible to carry them up to heights of from 500 ft. 


to 700 ft. in the tower without connections to other 


masonry. 
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The window frames, mullions, and panel plates | 


building are supported entirely clear of the | were designed so that they could be independently | 


erected and secured to the structural steel frame- 
work, and without regard to the placing of the 
stone facing. The metal window trim and spandrel 
plates are made watertight by grouting their joints 
with the exterior and interior wall surfaces. Figs. 6 
to 9 show details of construction, and Fig. 10 the 
process of grouting referred to. 

The stone piers, which are entirely independent of 


each other, are supported directly on structural steel 


spandrel beams, and consist of slabs 6 in. or 8 in. 
thick, which were cut to dimensions in great quan- 
tities of duplicate pieces, thus effecting an important 
saving of material and economy of time and labour 
The proportion of the volume of facing 
required to the cubical contents of the 
200, as compared with about 
usual standard forms of 


in setting. 
stone thus 
building was only 1 : 
1:50 for the more 
construction. 

(T'o be continued.) 


InstiruTION or Navat Arcurrects.—The Council of 
the Institution of Naval Architects has awarded the 
Parsons Scholarship in Marine Engineering, for 1932, 
to Mr. A. M. Baxter, of Glasgow. The scholarship has 
an annual value of 150l., and will be held at Glasgow 
University for four years. The Denny Scholarship in 
naval architecture has been awarded to Mr. J. R. White, 
of Macclesfield, and that in marine engineering to Mr. 
K. F. Leonard, of Ealing, London. Both scholarships 
have a value of 751. per annum and are tenable at Glas- 
gow University for four years. The Duke of North- 
umberland Prize, awarded in connection with the 1932 
examinations for National Higher Certificates in Naval 
Architecture, has been gained by Mr. Norman Holey, 
of Sunderland. 
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A Treatise on the Theor 
Frequency Electric Signalling. y 


and Practice of High- 
L. B. Turner, M.A. 
Cambridge: The University Press. [Price 25s. net.] 
THE aim of this book, as stated by its author, is to 
present an account of wireless theory and practice 
which shall be readable by a competent electrical 
engineer who has not studied high frequency 
phenomena. The field covered is that of wireless 
telegraphy and telephony. Picture-telegraphy, 
telekinematography and television are purposely 
excluded, while all discussion of the methods of 
high-frequency measurements has been omitted, 
since it is considered that these are sufficiently 
dealt with in Mr. E. B. Moullin’s treatise. In an 
interesting preface, which like the rest of the book 
sets an example in style which we wish were more 
widely followed in technical literature, Mr. Turner 
argues that in electrical, as distinguished from 
mechanical, engineering, the student can only acquire 
that power of visualisation which is a pre-requisite 
of efficiency by supplementing his theoretical 
studies by practical exercises in the laboratory or 
elsewhere. Particularly in high-frequency work 
does a lack of prolonged practical experience make 
itself felt, but “fortunately facilities for wireless 
experimental work are exceptionally easily pro- 
vided.” Taken as a statement of fact this is pro- 
bably true. In wireless, as in other branches of 
engineering, the student is forced to become more 
and more of a specialist, with the result that, though 
on the mathematical and theoretical side his know- 
ledge may be adequate or something better, on the 


Wireless. 
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transmitters and receivers, which is an important 
part of the work of the radio engineers, is entirely 
disregarded, and consequently, there is no discussion 
of that instability in receivers which is caused by 
the impedance of the supply and the consequent 
decoupling of the receiver stages. 

We have stressed these points to show that Mr. 
Turner does not altogether substantiate his claim 
to have dealt with the “ more prominent present- 
day practice.”” On the other hand, the book may 
be recommended for its theoretical treatment of 
electromagnetic radiation, the propagation of 
wireless waves round the earth, oscillatory circuits, 
the production and detection of high-frequency 
currents and of the triode as an amplifier, oscil- 
lator and rectifier. From the same point of view 
antenne and antenna combinations, filters and 
atmospherics are adequately dealt with. As we 
have said, the style of the book is excellent and the 
text is enlivened by many an illuminating turn of 
phrase. The references to current literature are 
adequate, if not copious, and the same may be said 
of the index. The book is not one for a beginner, 


but to the advanced student with adequate mathe- | 


matical knowledge it should prove of real value. 





Graphic Statics 
CuTsHaL.. London: 


By Serpert Farrman and Cuesrer 8. 
McGraw-Hill Publishing Com- 


pany, Limited. [Price 10s. 6d. net.) 
Theory of Simple Structures. By Tuomas CLARK 
Suepp and Jamison Vawter. London: Chapman 


and Hall, Limited. [Price 22s. 3d. net.) 
Tur two volumes under review cover much the 
same ground, namely, the determination of the 
forces in simple structures by statical methods. In 
the first, the treatment is mainly graphical, whilst 
in the second, both analytical and graphical methods 
are employed. Messrs. Fairman and Cutshall’s 
book is stated to be intended primarily for students 
of mechanical engineering. A chapter on the 
composition and resolutions of forces is followed 
by one on trusses and bents, in which the methods 
of finding the stresses in simple triangulated frames 
are given, and then by a consideration of knee- 
braced roof trusses and braced portals. The 
treatment is clear, but conventional. A chapter on | 
the forces in cranes and derricks is more complete | 
than is usual in books of this class. Various types | 
are discussed, and the effect of different arrange- 
ments of hoisting gear is considered in detail. The 
final chapter on machines, deals with friction circles, 
gear pressures and rolling surfaces, again following | 
conventional lines. A well-selected series of worked | 
examples and exercises for students is provided, | 
enhancing the value of the volume as an elementary | 
textbook. 

In Messrs. Shedd and Vawter’s book, the appeal 
throughout is to first principles. Instead of treating 
the different classes of structure, such as, beams, | 








motives, tractors, &c., in Messrs. Shedd and Vawter’s 
book serve no useful purpose, and might well have 
been omitted. The popular pictorial is out of place 
in a student’s textbook. 


Refractories. By F. H. Norton. London : McGraw-Hill 

Publishing, Company, Limited. [Price 36s. net.] 
Part Ly through the efforts of certain scientific and 
technical societies and associations, partly with the 
aid of grants from state revenues, and partly by the 
activities of the technical staffs in the research 
departments of some industrial firms, notable pro- 
gress was made in the development of refractories 
in Great Britain and the United States, as well as 
in other countries, during the war period. Many 
of these activities have been continued with more or 
less regularity, but it would not be too much to 
say that research in the post-war period both under 
Government auspices and in works laboratories, 
has been prosecuted more extensively in the United 
States than in this country. 
able when it is remembered on what a Jarge scale 
American manufacturers habitually work, and how 
prolonged was the period of prosperity enjoyed in the 
United States. Another important point of differ- 
ence is the extensive use in the American steam 
power plants, of oil and powdered coal fuel, which 
makes greater demands on the fireclay refractories 
employed in boiler constructions. It may possibly 
happen that if the promised results are fully realised 
by the Cunard Company in their tests with a mixture 
of oil and colloidal coal as fuel, there may before 
long be less difference in practice in the two countries 
in that direction. 

In the volume under consideration, Professor 
Norton has aimed at presenting a comprehensive 


as the manufacture and use of refractories are 
involved, but only American manufacturing pro- 


acquainted with British methods, this may be an 
advantage rather than otherwise, for useful lessons 





between different processes applied for similar pur- 
poses. It should be borne in mind that American 
refractories include some materials which are not 
found, or only sparingly, in the British Isles, e.g., 
flint clays, diaspores, &c. 

While it may be admitted that in many respects 
the author has attained his object, it cannot truly 
be said that the book is quite up-to-date in every 
way. 
the extensive and valuable, though not complete, 
lists of books and papers placed at the ends of the 
several chapters. 


A noteworthy feature of the book is the inclusion | 
of much new material in the shape of data obtained | 


as the result of systematic research work on refrac- 


This was almost inevit- | 


and up-to-date view of the refractories field, so far | 


cesses are described. For those who are adequately | 


can very often be learned by comparisons made | 


But any deficiency is largely compensated by | 


any desired shape. Surface temperatures up to 
1,700 deg. C. have little effect on this material when 
used as a furnace lining, and its resistance to spalling 
is better than that of the average fireclay brick. 
Its resistance to slag being unfortunately very low, 
it is only usable under clean heat conditions. As 

an example of its use, it is stated that in a cubical 

gas-heated furnace working at 1,350 deg. C., the 
kaolin insulator would allow of substantial reduction 
in the outside dimensions of the furnace, the radia- 
tion loss would be reduced to a third—both of these 
implying fuel economy—and the heat required to 
| bring the furnace up to temperature would drop 
| to one-tenth of its normal value, thus saving much 

fuel as well as time. In a furnace heated with a 
Meker-type burner, without any air blast or pre- 
heating, experiments showed, by comparing heating 
curves for the lining, taken for such a furnace con- 
taining a full crucible, that both the rate of heating 
and maximum temperature are very decidedly greater 
for a similar lining of the kaolin insulator than for 

| the usual fire clay lining. 

The book is admirably produced, and includes 
numerous illustrations. Few errata have been 
noticed, but the date 1908 seems curiously inappro- 

priate for the well-known book on clay by Professor 

H. Ries (page 4), considering that a third edition 
appeared a year or two ago. On page 5, “ Griffiths, 
izra,”’ obviously means Dr. Ezer Griffiths. 

The fact that so much information was derived 
from results obtained in the laboratories of one or 
two manufacturing firms affords some indication 
of what might have been expected if the same enter- 
prise or alternatively financial support to properly 
| equipped institutions had been more generally and 
generously displayed in this country. 





| 





| Kinematics of Machinery. By C. D. ALBerr and F. 8. 
Rocers. New York: John Wiley and Sons, Ine. 
London: Chapman and Hall, Limited. | Price 27s. net.] 
| In recent years there has been a considerable increase 
| in the number of text-books published on this sub- 
ject and the engineering student now has a wide 
range from which to choose. In making his choice 
the volume under review should certainly not be 
overlooked. It contains a full and clear statement 
of the fundamental principles of the subject and 
covers all the ground the student is likely to require. 
It presupposes a knowledge of the mechanics of a 
particle, but a valuable review of such laws as are 
required is given in the first chapter. The next 
three chapters are devoted to a general consideration 
of the transmission of motion and the determination 
of the velocity and acceleration of any point in a 
mechanism. Chapter V contains an excellent 
discussion of the kinematics of cams. The funda- 
mental laws governing the action of toothed gearing 
of all kinds and the methods of cutting the teeth 


trusses, or arches, the authors devote chapters to | tories carried out in the laboratories of the Babcock | on spur, bevel and helical wheels are very fully 


Reactions, Shears and Moments—Fixed Loads, and 
Reactions, Shears and Moments—Moving Loads, | 
applying the principle under consideration to a| 
variety of structures by way of illustration. In an| 
elementary textbook there is much to be said for | 
this method of presentation, in that it tends to give | 
the student a firm grasp of fundamental principles, | 
but we think that in introducing “a generous | 
sprinkling of unusual exercises’ which “do not| 
represent common structures,” but rather, we | 
would add, suggest, in some cases, the inventions of | 
H. G. Wells’ Martians, the authors have carried | 
their objections to the study of structures as opposed 
to principles too far. The theory of influence 
lines, well presented, is also built up from first 
principles; the criteria for maximum shear and 
maximum bending moment are made very clear 
by means of illustrative examples. Chapters follow 
on the forces in framed structures under both 
fixed and moving loads, and one on graphic statics. 
A useful chapter on the effect of lateral and longi- | 
tudinal forces on structures, dealing with braced 
portals, multiple-storey building frames, and high | 
trestles, concludes the book. There are many | 
worked examples and exercises for students. As an | 
elementary treatise on the theory of structures, the | 
work should be found both readable and helpful to | 
students. 








| and 0-0005 at 200 deg. € 


and Wilcox Company. A chapter on the micro- 
scopic study of refractories has been specially con- 
tributed by Professor J. L. Gibson, of the Massa- 
chusett Institute of Technology, a chapter on the 
X-ray study of refractories by Professor J. T. 
Norton, of the same establishment, and a chapter 
on methods of chemical analysis by the chief 
chemist of the Babcock and Wilcox Company ; the 


three gentlemen here named are all, like the author, | 


experts with wide experience. In addition, valuable 
aid has been rendered by a number of the author’s 
academic colleagues, as well as by many individuals 
connected with the American refractories industry, 
not all associated with the firm previously mentioned. 

Without entering into details, it may be confi- 
dently stated that careful examination of the 
contents of the volume can hardly fail to be interest- 
ing and instructive to all closely concerned with the 
manufacture, or use of refractories. To cite one 
example of a promising novelty, a pure kaolin refrac- 
tory insulating brick has been developed in the 
Babcock and Wilcox laboratories, which, in conse- 


quence of comparatively fine pores, high porosity, | 


and high burning temperature, is stated to have a 
weight of 1-6 lb., a shrinkage of 0-4 per cent., at 
1,400 deg. C., and 1 per cent. at 1,500 deg. C., a 
thermal conductivity of 0-0010 at 1,100 deg. C 


’.,| basin, and to furnish fuel for Moscow and the 
‘., and very good resistance | 

Both books are well-illustrated and produced, | to temperature change. The structure of the brick | 
but we think that some of the photographs of loco- ' is so even that it can be readily sawn or carved into ' by August, 1933. 


|covered in Chapters VI to X. In the last three 
| chapters the subjects dealt with are miscellaneous 
| mechanisms, belt, rope and chain drives and trains 
| of mechanism. A number of numerical examples are 
worked out in the text and a collection of problems 
set at the end of the book. For convenience of 
| reference, these are classified under the number of 
| the article in the text to which they refer. 
We do not agree with the authors’ statement, 
jon page 104, that Klein’s construction for the 
acceleration of the piston of a reciprocating engine 
“is applicable only when the crank rotates at a 
| uniform rate.” The really vital part of this con- 
struction is perfectly valid for a non-uniform rate 
| of rotation of the crank. Again, on page 213, when 
|dealing with grooved friction wheels, the authors 
| fall into the very common error of assuming limiting 
friction in two mutually perpendicular directions 
at one and the same time. These are only minor 
| blemishes and the book may be thoroughly recom- 
mended. 


Rartway DevetorpMeNT rv Rvssia.—It has been 
| decided to start work immediately on the construction 
of a double track line between the Donetz basin and 
| Moscow, the object being to assist the further develop- 
|ment of the coal and steel industries in the Donetz 
Central 
industrial region. It will run by Nesvegtay, Valuyky, 
Ozherelye and Kashira, and will take the heaviest types 
of rolling stock. One track is planned to be completed 
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Electrotechnics Division: Measurement of Large 
Alternating Currents and Voltages.—The vast range 
of investigation now-a-days included within the 
ambit of electrical research demands for its efficient 
prosecution a certain degree of specialisation which 
has led to the sub-division of the electricity depart- 
ment at the Laboratory into four sections, concerned, 
respectively, with large-scale electrotechnics, refined 
electrical and magnetic measurements, wireless work, 
and photometry. Throughout the department a 
noteworthy feature of the current research pro- 
grammes is the attention being devoted to the 
present and future problems of the electrical 
industry. Particularly in the case of the electro- 
technics division, the development of the national 
grid system of electrical distribution has led to the 
study, on the one hand, of high-voltage transmission 
phenomena, and on the other of improved methods 
of measuring the large voltages, currents, and powers 
likely to be increasingly encountered in engineering 
practice. The electrostatic wattmeter and volt- 
meter, the standard appliances used in the latter 
section of the work, are found to be extremely 
accurate and serviceable instruments. As an 
example of their scope of utility, reference may be 
made here to a novel adaptation of the wattmeter 
to the calibration of reactive kilovolt-ampere-hour 
meters which measure the product of volts and the 
quadrature component of current. The quadrants 
of the wattmeter, instead of being connected to a 
resistor in the current circuit, are fed from the 
secondary winding of an air-cored mutual inductor, 
the primary winding of which is connected in the 
current circuit. The voltage applied to the quad- 
rants is thus accurately in quadrature with the 
current, and the wattmeter reading gives directly 
the quantity desired. The precision measurement 
of large alternating currents, whilst of less com- 
mercial importance than the measurement of 
alternating-current power, is a problem with peculiar 
difficulties to which attention has recently been 
devoted. The ease and accuracy with which alter- 
nating voltages of the order of 100 volts can be 
measured with an electrostatic voltmeter has led 
the Laboratory to develop methods of obtaining a 
voltage drop accurately proportional to an alterna- 
ting current, rather than to attempt to improve 
the accuracy and convenience of current-measuring 
instruments such as the Kelvin balance. A method 
which has been in use for some years consists in 
passing the current to be measured through a non- 
inductive resistance and observing the voltage drop 
across the terminals. A new resistor, embodying 
this principle, has been constructed, comprising 10 
2-ampere units each of 50 ohms and one l-ampere 
unit of 100 ohms, mounted on a single framework 
and arranged for parallel or series connection by 
heavy-section copper links designed to obviate 
errors introduced by the resistance of the paralleling 
leads. 

The phase angle of this resistor is 0-3 minute 
at 50 cycles per second, and its resistance is inde- 
pendent of current (to within 1-5 parts in 10,000) 
from zero up to the full rated load of 21 amperes at 
100 volts. On account of the large energy dissipa- 
tion it is considered impracticable to utilise this 
direct method for larger currents. Over the range 
from 20 to 2,000 amperes, therefore, the resistor is 
used in conjunction with a high-precision current 
transtormer which operates at a burden of 100 volt- 
amperes with a secondary current of 1 ampere. 
Thus, by connecting 100 ohms across the secondary 
terminals a voltage drop of 100 volts, accurately 
proportional to the primary current of 2,000 
amperes, is available, and may be measured by the 
electrostatic voltmeter. The extension of this 
method to currents greater than 2,000 amperes 
should present little difficulty. The transformer 
has a nickel-iron core with a 1,997-turn secondary 
winding, leaving a central aperture 3 in. in diameter 
for the insertion of a suitable number of primary 
turns. Over a large range of frequency and loading 
the ratio errors are practically negligible and are 
independent of the number or position of the 








primary turns, whilst the phase angle is less than 
six minutes under the same conditions. 

The precise measurement of phase angle, in which 
quantity 0-1 minute is nowadays regarded as 
significant as compared with one or two minutes a 
year or two ago, calls for rigorous precautions in the 
design of appropriate apparatus. From this point 
of view an alternating-current resistor for 1,000 
amperes, intended to serve as a standard of reac- 
tance, which is under construction at the Laboratory, 
presents several features of interest, notably as 
regards the importance attached to the achievement 
of astaticism. The instrument consists of a large 
number of bifilar strips in parallel, and the end 
connections have been specially designed to prevent 
any induced voltages or currents being set up in 
the resistor elements by the magnetic field associated 
with the large conductors to which the resistor is 
connected when in use. 

Resistors suitable for use as potential dividers 
for commercial voltages above 11,000 are influenced 
by capacitance currents to an extent which increases 
in importance as the voltage is raised. It has been 
found, however, that a system of metallic containers 
for the sections of the resistor intercepts capacitance 
currents and enables the resulting error to be 
largely obviated. A resistor for voltages up to 
40,000, embodying this principle, was constructed 
some time ago and has given satisfactory perform- 
ance. The same type of design is, accordingly, 
being adopted for another resistor, which is being 
built for use in the high-voltage laboratory, to cover 
the range from 66,000 to 132,000 volts as used in 
commercial operation. The measurement of voltage 
by means of resistors has limitations, however, 
above 200,000 volts; and since many insulator 
tests are required at voltages higher than this, 
other methods are at present under consideration 
and experimental proof. Of these, perhaps the 
most practical is the use of a voltage divider con- 
sisting of a condenser which will withstand the 
voltage, in series with a second condenser of much 
larger capacity across which the voltage is measured. 
With a guarded condenser the limit to which this 
method can be employed is about 400,000 volts. 
For higher voltages the l-m. sphere gap has been 
used as a condenser, but here the necessity for 
shielding becomes more important, since the corona 
discharge has an appreciable effect on the condition 
of the air between the spheres and increases the 
effective capacitance to an indeterminate extent. 
The capacitance of the sphere-gap condenser thus 
depends on voltage, whereas what is required for 
the measurement of the highest voltages at power 
frequencies that can be produced at the Laboratory 
is a condenser of which the capacity is independent 
ot voltage over the range required. Towards the 
solution of this problem a condenser having, as 
dielectric, air at atmospheric pressure has been 
made and tested. A vacuum condenser appears, 
however, to be more promising, and a design for 
such an instrument is at present being developed. 

High-Voltage Transmission Problems.—The only 
high-voltage supply at present available in the 
Laboratory is alternating current at power frequen- 
cies. Further requirements are an impulse genera- 
tor set and a high-voltage oscillograph for examining 
its performance. Preliminary work, carried out 
with a small experimental impulse generator fed 
from unrectified alternating current, has yielded 
instructive results, and apparatus forming the 
nucleus of a large impulse generator is being 
installed. This equipment will be extended by 
stages to give impulse voltages of between 1,000,000 
volts and 2,000,000 volts. Meanwhile, the existing 
high-tension plant is fully occupied with test work 
and research. Trials of porcelain insulator units 
and assemblies predominate among commercial 
tests, and include a number of design tests to deter- 
mine the dimensions and configurations to with- 
stand definite voltages. The conditions include 
flash-over or puncture in air, in oil, and in artificial 
rain. Equipment is also in course of construction 
for tests of the bushing insulators through which 
high-voltage transmission conductors are led into 
the tanks containing oil-immersed switchgear and 
transformers. The use of outdoor substations, 
obviating the cost of buildings, is rapidly extending, 
and bushings are, therefore, required to remain effec- 








tive under all weather conditions. The most 
stringent test is imposed by heavy rain, but proof 
of satisfactory qualities in the bushing material is 
also demanded by the recent British Standard 
Specification. An oil tank with a suitable system 
of lids to take different sizes and patterns of bushing 
insulators has, accordingly, been designed and its 
construction, together with apparatus for the 
provision of artificial rain, are at present in progress. 

The contamination of line insulators under 
natural exposure to fog, frost and soot deposition, 
has for some time been under investigation for the 
Central Electricity Board at their Dalmarnock 
Substation. Measurements of impedance and power 
factor have been made on a number of different 
types of insulator over a period of six months, the 
available voltage being 85,000. In fine weather 
it appears that impedance is mainly capacitative, 
whereas in fog it is resistive. Measurements made 
during fog and frost, however, separate the insula- 
tors, according to shape, into two groups. Those 
with high impedance (ranging from 6 megohms to 
10 megohms) all have an appreciable extent of 
vertical or steep outer surface, whilst the others, 
with impedances from 2 megohms to 4 megohms, 
have mainly horizontal surfaces. Examination has 
revealed that in course of time all the insulators 
become foul, especially on the inner or under side, 
which cannot be cleaned by the action of wind and 
rain. In fog, this deposit becomes damp and 
conducting, and the fact that relatively little deposit 
can accumulate on vertical or steep surfaces accounts 
for the higher impedance of insulators having such 
surfaces. With insulators of mushroom shape, it 
is considered that a convex under surface might be 
kept by wind and rain more free from deposit than 
a hollow surface. These factors influencing imped- 
ance are of major importance, since it is probable 
that with cascading flashes due to fouling of the 
insulator surface, the breakdown voltage is closely 
dependent on the impedance. The observations 
now concluded therefore indicate the most useful 
lines for a decisive further investigation. It is 
proposed to make two experimental shapes of 
insulator, one a simple shell with a long, nearly 
vertical face, the other a plain disc convex above 
and below. These, along with previous types, all 
starting clean, are to be tested in fog, the length 
of the insulator strings being shortened, if neces- 
sary, to produce flashover under the available 
voltage. 

Instructive results have followed a photographic 
and oscillographic study of the corona between a 
point and plate and between concentric cylinders. 
A quartz lens is used in this work and the positive 
and negative discharges are observed by a strobo- 
scope. The oscillograms show that the current in 
the coronal discharge is asymmetrical, the asym- 
metry between the positive and negative parts of 
the current wave amounting to as much as 10 per 
cent. With the point and plate electrodes, positive 
current tends to flow from point to plate, whereas 
with concentric cylinders positive current tends to 
flow from the outer to the inner cylinder. It follows 
that such electrodes could be employed as rectifiers, 
and their utility in this direction is being further 
studied. 

Inductance, Effective Resistance and Heating of 
Conductors.—An experimental investigation has been 
made, during the past year, of the inductance of a 
circuit consisting of two long parallel conductors 
of rectangular cross-section, forming lead and 
return. A theoretical formula for the inductance, 
proposed by Professor A. Gray, has been verified for 
a large range of circuits. Gray’s formula is, how- 
ever, rather complex and difficult to evaluate 
accurately, and a short approximate formula has, 
therefore, been developed, which is sufficiently 
accurate for most applications to conductors of small 
cross-section (less than 0-5 sq. in. of copper) operat- 
ing at power frequencies. The approximate formula 
should also prove useful in the design of non- 
inductive resistance standards. An account of this 
work has been accepted for publication by the 
Institution of Electrical Engineers.* 

The magnetic field associated with an alternating 
current causes a non-uniform distribution of current 





* Jour. Inst. E.E., vol. \xx, page 579, (1932). 
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across the section of a conductor and leads to an 
increase of effective resistance, termed “ skin 
effect,”” which has been rigidly established for an 
isolated straight conductor of circular cross-section. 
At the request of the Electrical Research Associa- 
tion, the Laboratory is undertaking a systematic 
research into the “ skin effect ’’ occurring in stranded 
cables. As a preliminary simplification, measure- 
ments of increased effective resistance are being 
carried out, at different frequencies, with cables in 
which the strands are definitely insulated by 
enamel. A novel alternating current bridge has 


been developed for this work, and the research will | 


eventually be extended to standard cables with 
uninsulated strands. 
Other work now in progress on behalf of the 


Electrical Research Association, includes investiga- | 


tions of the heating of cables conducting alternating 
current. The regulations concerning the current- 
carrying capacity of service supplies in buildings 
have hitherto been based on the assumption of 
two cables carrying direct, or single-phase alternat- 
ing current. The growing use of three-phase supply 


now makes it desirable to ascertain the effects of | 


a third cable on temperature rise. Experiments 
have accordingly been made with rubber-insulated 
and lead-covered paper-insulated cables fixed in 
various positions relative to the walls and floor of 
a building. Complications have been encountered 
with the use of three lead-covered cables, owing to 
secondary currents induced in the lead covering. 
In the case of three parallel cables laid side by side, 
the heating is found to vary with the phase relations 
of the alternating currents, and one of the outer 
cables becomes hotter than the other. 

Frequency and Electrical Standards.—Dr. W. D. 
Dye, F.R.S., whose death after a brief illness was 
noticed in our issue of February 26 last, had been in 
general charge of the work of the electrical standards 
division since 1919. During recent years he had 
devoted special attention to the accurate measure- 
ment of wireless frequency and he was actively 
engaged, up to the end of last year, in perfecting a 
method of time measurement depending on the use 
of a self-maintained tuning fork of improved design, 
running under steady conditions of temperature 
and pressure, and recording on a special chrono- 
graph. Some preliminary trouble encountered in 
maintaining the fork enclosure airtight has been 
successfully overcome and the equipment has now 
been in operation for several months. The chrono- 
graph used for recording the hourly rate of the 
tuning fork by comparison with the Shortt pendulum 
clock, has proved very successful, and the evidence 
accumulated to date points to the conclusion that 
the frequency of the tuning fork remains constant, 
hour by hour and day by day, to an accuracy of 
2 parts in 10’. Experiments are now in progress, 
in collaboration with the Post Office Engineering 


Research Station at Dollis Hill, to determine the | 


constancy of the fork over short periods of one or 
two minutes at a time. Here the comparison is 
between two tuning forks, and the degree of agree- 


ment achieved, whilst satisfactorily close, is 


detrimentally affected by barometric fluctuations | 


and unavoidable changes of room temperature. 
Obviously the use of an independent frequency 
standard to resolve the difference between the fork 
and the clock, and to permit observation of short- 
period fluctuations, is desirable. For this purpose, 
therefore, it is proposed to employ as oscillator a 
quartz ring cut with its plane perpendicular to the 
optic axis and caused to vibrate radially in its 
gravest mode by the provision of suitably disposed 
electrodes. The ring, of mean diameter about 
87 mm., is hung by three loops of copper-nickel 
strip so as to be coaxial witha system of six pairs of 
electrodes, as shown in Fig. 23. The electrode 
system consists of two brass castings machined so 
that each forms three outer electrodes 120 deg. 
apart, and three intermediately disposed inner elec- 
trodes, also 120 deg. apart. The prongs of the cast- 
ings interlace to form six pairs of electrodes at angles 
of 60 deg. The complete oscillator is supported in a 
glass jar, fitted witha plate glass lid and ground joint, 
in which a good vacuum can be maintained. In 
addition to a thermostatic screen, a levelling base is 
provided so that the freely hanging ring can be 
centralised within the electrode system by electrical 


means, the frequency being a maximum when the 
ring and electrodes are concentric. Arrangements 
are being made to instal the oscillator in a vault 
under very steady conditions of operations, and to 
drive a phonic wheel by it so that its frequency 
can be determined by direct comparison with time 
signals as well as by comparison with the tuning 
fork. From observations already completed there 
is good reason to hope that a frequency standard 
which is permanent and accurate to 1 part in 10® 
may be obtained. 

A very valuable application of such frequency 
standards as those described above occurs in check- 
ing the frequency of wireless transmitting stations 
with the object of minimising interference among 
the numerous stations now operating. Inter- 
|national frequency comparisons are carried out 





| with modulated waves transmitted from the British 
Broadcasting Corporation’s station 5X X on a carrier 


Fig. 23. 
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wave of 193 kilocycles per second. The results of a 
typical transmission, plotted in Fig. 24, show the 
| marked uniformity of the Laboratory measurements 
jand their close agreement (well within 1 part in 
| 10°) with those of the Post Office and the Labora- 
|toire National de Radioélectricité in Paris. Un- 
| certainties in astronomical observations and in the 
|assigned rates of astronomical clocks form a con- 
siderable proportion of the differences observed. 
It is, therefore, probable that such measurements 
|can be utilised to obtain information regarding the 
| variabilities of observatory time-keeping. 

| At the meeting of the Comité Consulatif d’Elec- 
| tricité, held in June, 1930, it was agreed that 
redeterminations of the international ampere, as 
defined in terms of the silver voltameter, should be 
made. With a view to these important measure- 


|ments, certain modifications to the Laboratory | 


| current balance, suggested by the slightly scattered 
| values of preliminary weighings, are now in hand. 
|In the meantime, an examination of the auxiliary 
| standard of voltage has been carried out in Berlin 
|}in collaboration with the Bureau of Standards and 
| the Reichsanstalt. The value derived from these 
‘experiments for the electromotive force of the 








Weston normal cell as maintained at the Labora- 
tory, is 1-01830, with a probable error of 2 parts in 
10°, which agrees with the value assigned to the 
cell at Washington in 1910. 

The Laboratory programme of standard redeter- 
minations also includes an absolute measurement of 
resistance. Reference to this part of the work has 
previously been made in *‘ ENGINEERING,”’* and it is 
now possible to correct the preliminary result quoted 
last year. About 40 complete sets of observations, 
showing remarkable consistency, have been made 
by the Campbell alternating current method, yield- 
ing the final result :— 


1 international ohm = 1-000466 c.g.s. ohm. 
This result differs from that obtained by the Lorenz 
method in 1913 by several parts in 10°. An 
accurate comparison of the two methods will be 
possible on the completion of the redetermination, 
now in hand, of the absolute ohm by means of the 
Lorenz apparatus. 


(To be continued.) 


DAMPING APPARATUS FOR 
TORSIONAL OSCILLATIONS. 


THE occurrence of severe alternating twisting 
stresses above those normally imposed on its shaft 
by a reciprocating engine is now recognised as liable at 
or near what are known as critical speeds.t It is also 
accepted that the marine heavy-oil compression-ignition 
engine is particularly prone to develop critical speeds, 
which cannot always be avoided and which, more- 
over, do not always manifest themselves by noise or 
excessive vibration. The problem has been attacked, 
with a fair measure of success, on small internal 
combustion engines by apparatus consisting essentially 
of a loose flywheel attached to the shaft by a friction 
coupling, but this method has not, we believe, sueceeded 
so well on larger engines. Messrs. Vickers-Armstrongs, 
Limited, Barrow-in-Furness, have however, developed 
a damper of the flywheel type, which, it is claimed is 
reliable and effective on large oil-engine installations. 
This apparatus, known as the Vickers Damper (Sandner 
Patent), is here described in one of its forms and illus- 
trated in the accompanying Figures 1 to §. The damper 
is based on the principle that the flywheel must be 
detached from the shaft before the amplitude of its 
torsional oscillations at a critical speed has reached 
danger point, this detachment setting up a different 
natural frequency in the shafting system with a re- 
sultant neutralisation of the effects of the critical 
speed. 

An external view of a Vickers damper not mounted 
on its shaft is seen in Fig. 1, while Fig. 2 shows the same 
damper partly dismantled. The parts, however, in 
the lower part of this figure have not all been removed 
from the damper above them some, when assembled, 
being situated inside the shaft itself. Reference to 
Figs. 3 and 4 shows their working position. In these 
drawings the body of the damper which is keyed to 
the shaft, is lettered A. It is formed with a number 
of circular recesses in its periphery in each of which 
is housed a gear wheel C. The gears rotate on pins 
passing through a pair of shrouding rings bolted to 
the body. The shrouding rings are detachable in 








order to permit the insertion or withdrawal of the 
gears. The flywheel rim is seen at B. It is cut with 
teeth internally to mesh with the wheels C, which 
are rotated by it should there be any relative move- 
| ment between the rim and the body. The gear wheels, 
| fitting closely in their recesses, are, in effect, pumps, 
lthe working medium of which is oil supplied by the 
forced lubrication system of the engine through the 
centre of the shaft. 

At each side of the gear pump in Fig. 4, there is seen a 
port D and D1, respectively. One port acts as a suction 
passage, and the other as a discharge passage, when 

|the rim moves in one direction, the functions being 
| reversed when it moves in the other direction. The 
| ports communicate with the interior of the shaft where 
'two chambers are formed by the assembly E. This 
part is made up of the items shown at the bottom of 
| Fig. 2. excepting, of course, the gear wheels, and con- 
| sists of a hollow spindle with a solid diaphragm in the 
| middle and a row of radial ports, communicating with the 
central passage, on each side of the diaphragm. The 
central passage contains, at each end, a spring loaded 
discharge valve opening outwards. Screwed on the 
spindle are a pair of perforated discs which form the 
walls of the two chambers above referred to, and are 


} 





* See ENGINEERING, vol. cxxxii, page 353 (1931). 

t Examples of such additional torsional stresses are 
given in the Appendix to the Sixth Report of the Marine 
Oil Engines Trial Committee. See ENGINEERING, vol. 
exxxiii, page 116 (1932). 
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held in place by nuts. The discs form seats for two 
annular suction valves loaded with light springs and 
closing the rings of holes in the discs. These valves open 
inwards. 

The action of the damper is, as follows : The whole of 
the interior is filled with oil under moderate pressure, 
and the discharge valves, the springs of which are cap- 
able of adjustment, are so loaded that they will only 
open under a certain pre-determined pressure. Until 
this is reached the gear wheel pumps cannot revolve as 
they are locked by the oil, and the rim is, in consequence, 
also locked relatively to the body of the damper. 
As soon as the oscillating torque of the shaft system 
exceeds the permissible magnitude the oil pressure is 
increased in one direction by the effort of the rim to 
turn the gear wheels. This pressure causes the appro- 
priate discharge valve to open, and the rim is then freed 
and synchronism is immediately destroyed. The valve 
then reseats itself, to repeat the cycle as long as 
the engine is running at a critical speed. The oil is 
eventually returned to the suction side its circulation 
system being a closed one. The amount in circulation is 
in any case, small, as, even when the damper is running 
continuously at a critical speed, the rim generally 
slips at much less than one revolution per minute. 
The only oil passing right through the damper is that 
due to leakage and that escaping through a small vent 
provided to permit the release of any contained air. 
The heating effect of the slipping motion between the 
rim and the body is negligible. 

The precise arrangement and size of the damper 
depend upon the characteristics of the system to which 
it is applied. The total rotational mass added to that 
of the flywheel, where one is fitted, must be sufficient 
to confine the cyclic irregularity to the limit required. 
The total mass may be adjusted if it is desired to avoid 
a critical speed of any particular value. The rotational 
mass of the rim is designed so that the increase in the 
synchronous speed when the rim is freed is outside the 
range of the original critical speed without entering into 
the range of a critical speed of another order. The 
damper does not thus depend, in principle, for its effect 
upon the absorption of energy, but upon a change in 
the synchronous speed of the system whenever that 
system is subjected to undue torsional vibration. The 
curves illustrated in Figs. 5 and 6 are Geiger torsiograph 
diagrams from a powerful high-speed engine. In Fig. 5, 
the damper was deliberately put out of action for a short 
while, and the result shows that shaft breakage was 
extremely probable, if not inevitable sooner or later. 
In Fig. 6, of the same engine running at the same speed, 
the result when the damper was in operation is shown. 
The oscillations are seen to have been so effectively 
reduced as to make it possible to run the engine con- 
| tinuously at a critical speed without any risk of damage. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Address by the President, Mx. Wrii1aAM Tay or, O.B.E.* 


NEARLY every modern productive industry de- 
pends upon the use of machinery or tools which 
embody principles of mechanical science. In this 
sense almost all industry is based upon mechanical 
engineering; and that is why the knowledge and 
interests of the members of the Institution, who are 
the tool-makers for all industry, are so exceptionally 
varied. Thinking that it would interest you more 
than would any other subject within my knowledge, 
I shall speak in this address on the application of 
mechanical engineering to the production of lenses, 
particularly photographic lenses. One of the charac- 
teristics of that industry is the extraordinary accurac 
regularly attained in its best products. One-thousandt 
of an inch is approximately the limit of accuracy 
which can be attained in the ordinary machining of 
metal with cutting tools. One ten-thousandth of an 
inch represents the order of accuracy generally attain- 
able in such work by grinding or lapping ; for example, 
in the work of the fine tool-maker and the watchmaker. 
But in making the best photographic lenses and other 
optical instruments of precision, the accuracy of the 
surfaces of the elements (such as lenses, prisms, and 
mirrors) must be from 0-00001 to a few millionths of 
an inch (measured in wavelengths of light); and this 
accuracy is attained in everyday working, not only by 
skilled artist craftsmen of long experience, but by less 
skilled persons doing repetition work by the aid of special 
appliances, the products of mechanical engineering. 
When I entered the optical industry some forty-five 
years ago, after training as an engineer, I was greatly 
impressed by the primitive methods then in use and the 
wonderful work done by a few artist craftsmen. But 
the product of the artist craftsman is expensive and its 
quality varies with the craftsman; it may or may not 
be really good, and is rarely upheld and ensured by 
complete and independent inspection. Before describ- 
ing how the production of lenses, such as those used 
in photography, has been lifted from the level of a 
somewhat primitive craft towards that of a science, 
and put, as Sir Charles Parsons expressed it, upon a 
mechanical engineering basis, I must briefly refer to 
the characteristics of such lenses. 

The Designing of Photographic Lenses.—The function 
of a photographic lens is to form real images of objects 
by receiving light from each point of the object, and 
condensing it to a corresponding fine point properly 
located in the image. The problem of satisfying this 
simple statement in designing the best photographic 
lenses is exceedingly complex. No true mathematical 
solution is known, nor perhaps ever will be. The work 
of photographic lens design is scientific, but in its main 
inspirations it is an art, based on tradition and habit 
gained by experience. There are few first-rate artist- 
scientists of this kind in the world, These pursue the 
solution of a problem by laborious mathematical work, 
sometimes for months, securing a first approximation, 
determining its deviation, and correcting their course 
accordingly, again by a mixture of art and science. 
And of these few men it may be truthfully said that 
the best are Englishmen. For during the last twenty 
years nearly every single important advance in this 
field, nearly every step in providing faster lenses and 
better definition, has been made in England. 

A single lens possesses two defects, respectively 
termed chromatic and spherical aberration. To cure 
them necessitates the use of at least two glasses of 
different compositions such that the relative velocities 
of light of different wavelengths are substantially 
different in the several glasses, the forms of the lenses 
being adapted to these oroperties of the glasses. 
Lenses formed in this way, of two glasses, commonly 
suffice for the objectives of telescopes, whose angle of 
view rarely extends to 10 deg. and whose apertures 
are generally about one-twelfth the focal length (f/12). 
But with the best photographic lenses the angle of view 
sometimes reaches 100 deg. Apertures have now 
reached f/1-3, and such lenses must be substantially 
free from distortion and image curvature, chromatic 
and spherical aberration, astigmatism and coma. 
The problems of design are therefore immensely more 
complicated with photographic lenses than they 
generally are with other optical instruments. 

The designer has available: (a) different kinds of 
glass; (+) their order in the system; (c) the powers 
of the lens elements; (d) their order in the system ; 
(e) the forms of the lens elements, e.g., bi-convex, 
bi-concave, meniscus, &c.; (f) the curvatures of the 
lens surfaces; (g) the thicknesses of the elements; 

(A) the air spaces between the lenses. The genius 
of Mr. Dennis Taylor, of Messrs. T. Cooke and Sons, of 
York, under whose name such lenses have always 
been known, although made at Leicester, produced 
& form of lens system with aperture f/3-5, comprising 





only three glasses but pcrforming in all respects as 
well, and in some better, than contemporary lenses of 
more elaborate construction. It has been usual, for 
reasons which we shall appreciate later, to employ 
only spherical surfaces in lens design. Astronomical 
telescope objectives and some others have, however, 
been “ figured”’ by removing additional material 
from selected zones or areas of the lens, generally 
by additional polishing, to perfect the performance of 
the lens. But this is very laborious work unsuited 
to the commercial production of photographic lenses 
generally. Nevertheless, it is possible that the next 
great step in photographic lens design will involve 
the use of aspherical surfaces; but this cannot be 
effective until the mechanical engineer has provided 
means for producing such surfaces commercially 
with an order of accuracy of, say, 0-00001-in. 

Optical Glass.—The properties which make glass 
essential for lenses are: its transparency, homogeneity 
and permanence ; the fine polish it will take and retain ; 
and the variety of optical properties (refractive and 
dispersive indexes) available according to its composi- 
tion. Optical glasses of the very finest qualities are 
obtainable in this country from either Birmingham or 
Derby. In producing optical glass, the necessary 
silicate base is fused in a crucible together with the 
metallic salts which give the glass its special optical 

roperties, and the mass is slowly stirred mechanically. 

ifficulties to be avoided include contamination from 
the pot and rod, segregation of the glass constituents 
and the inclusion of bubbles and dirt. As it has not 
been found practicable to extract the finished glass in a 
plastic state from the pot, the whole is permitted to 
cool slowly and then broken up with a heavy hammer. 
The useful lumps of clean glass are selected and reheated 
on the sand-strewn floor of a furnace until they are 
plastic, and are then pressed either into the form of 
thick plates or, between suitable moulds, roughly 
into the form of lenses. The material is then annealed, 
perfect annealing being essential; and this is a slow 
process owing to the low heat-conductivity of glass. 
Since each pot of optical glass differs appreciably, 
the moulded pieces from each pot are stamped with a 
distinguishing number to preserve their identity 
through all the subsequent processes. In order to 
ascertain whether the glass is perfectly annealed and 
free from bubbles and dirt inclusions, it is the best 
practice to grind and polish the plates on both sides 
and then to view them by transmitted polarised light, 
as is done by Professor Coker with celluloid models. 

The Production of Lenses (Glasswork).—In order to 
illustrate both the primitive methods of making lenses 
and the mechanical engineering methods, the processes 
are described in sequence. Cold glass has no plastic 
phase, if strained beyond its elastic limit it ruptures 
immediately. Its elastic limit and ultimate stress are 
coincident, a fact which makes it impossible to cut 
glass in the sense in which we cut metals, for since 
there can be no plastic deformation of the chip it is 
impossible for the edge of a cutting tool to penetrate 
glass, as it does in metal, to determine the exact 
surface of separation of the chip from the work. The 
first step in making a lens element from a plate of glass 
is to form the lens blank as a disc. The primitive 
way of doing this is to cut a square of glass with a 
glazier’s diamond, then with soft-iron pincers to break 
away the corners of the square until the disc is roughly 
circular, and finally to smooth the rough edges by 
grinding them by hand on a cast-iron lap fed with 
wet abrasive such as coarse emery or carborundum. 

Over forty years ago I investigated systematically 
the problem of sawing glass by means of sheet metal 
saws, formed as circular discs and as tubes, whose edges 
are charged with diamond dust. The variables were : 
(a) the best metal for the saw blade; (6) its best 
physical condition; (c) its best thickness; (d) the 
best type and source of diamond; (e) the best size 
of diamond particles and how to procure these; 
(f) the best way of securing the diamond particles in 
the edge of the saw ; (g) the best linear speed of cutting; 
(A) the best rate of penetration of the saw; (i) the 
best manner of controlling the rate of penetration ; 
(j) the best coolant; (&) getting rid of detritus. 
The tubular saws have their annular edges charged 
with diamond dust and have an open joint to help the 
escape of detritus. The metal is of nearly pure iron, 
known as Lapidary plate. The diamond is held in 
the saw edge by first notching the edge with a chisel 
as a file is cut, filling diamond dust and oil as a paste 
into the notches, and closing the notches to trap the 
dust by rolling with a grooved roller. The notches 
are cut by an automatic machine. The machine which 
cuts glass discs with these tubular saws, drives them 
under rigid control at 850 linear ft. per minute, and 
feeds a coolant continuously through the spindle 
into the cutter. The rate of penetration is controlled 
permissively with a predetermined maximum value. 
The discs cut by sawing are produced in a fraction 
of the time taken by the primitive method. They are 
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truly circular, they can easily be held to uniform dia- 
meter within 0-005 in. and there is great economy of 





material as, from the same amount of material, 32 poor 
and costly discs only can be cut by the primitive method 
as against 44 good discs made by the scientific method. 
The next step in making a lens from the disc of glass 
is roughly to grind its two faces to the requisite cur- 
vatures and with their common axis sufficiently central 
in the disc. A primitive method which is still used 
in many works makes use of a cast-iron tool, a counter- 
part of the surface to be ground, which is rotated on 
a spindle and surrounded by a box in the bottom of 
which are coarse abrasive and water. These are 
thrown intermittently on to the tool by the operator’s 
left hand while with his right hand he keeps the disc 
of glass pressed against, and moves it to and fro radially 
on the tool. Much skill] must be exercised in trying 
to keep unaltered the curvature of the tool. 

A maker of photographic lenses has to form lens 
curvatures of almost any radius, from say a few tenths 
of an inch to infinity. When carborundum and the 
bonded carborundum wheel were first introduced, I 
applied them to grinding lens surfaces and thus dis- 
pensed with the metal roughing tools and their attend- 
antevils. Ifa disc of glass is rotated on an axis parallel 
to, and in one plane with, the axis of a rotating cup- 
shaped abrasive wheel, the wheel generates on the 
glass a plane surface. That is geometrically a spherical 
surface of infinite radius. When the wheel axis is 
inclined to and intersects the work axis, the annular 
edge of the wheel crosses the work axis. In this 

ition the wheel generates a spherical convex surface. 
f the wheel is inclined in the opposite direction it 
grinds a concave surface. By this means one can, 
without special laps, grind lenses to any required 
curvature, and any number can be ground in succession 
to one uniform curvature, provided only that the 
wheel is advanced along its axis to compensate its 
wear. And if the rear surfaces of all the lens blanks 
be successively positioned alike, it is only necessary to 
maintain the lens thickness uniform to maintain also 
uniformity of curvature. A test of one is equally a 
test of the other. 

After the first surfaces of a batch of lenses have been 
ground in this way, the blanks are returned to the 
chucks, in reversed direction, and their second surfaces 
are ground. The processes of smooth grinding and 
polishing are performed by means of part-spherical 
laps. The only abrading means by which the requisite 
regularity of lens surface can readily be produced is a 
lap which makes complete surface contact with the 
lens at all times, i.e., one of spherical form and not 
merely line or point contact. The primitive way of 
using such a lap was to mount the work at elbow level 
on the top of a post fixed to the floor. The craftsman, 
with his two hands putting pressure on the lap, moves 
it more or less radially over the work, and at the same 
time walks steadily round the post in order to dis- 
tribute the rubbing equally round the lens surface. 
The orbit of the tool is thus roughly epicycloidal. At 
intervals he moves the lap a little round under his 
hands so as to distribute the rubbing evenly upon the 
lap. To form a lens accurately within one or two 
wavelengths of light by these primitive means demands 
a length of experience and a degree of skill of which the 
craftsman is justly very proud. 

It was to avoid the heavy labour of moving the tools 
for making large telescope objectives that machinery 
was first applied to this operation. The glass disc was 
attached to the upper end of a vertical shaft and slowly 
rotated. Two cranks were used to move the upper 
tool, and their connecting-rods were pivoted in common 
to the centre of the tool and disposed at right-angles to 
one another. The crankshafts were belted together 
so that they never returned te the same phase, and 
thus the orbit of the tool changed continuously between 
a straight line and a circle, and so back again. Over 
forty years ago I experimented, by rubbing together 
flat discs of Bath brick (which quickly gave results), 
to determine whether this constant change in the 
quasi-epicycloidal motion between tool and work was 
really necessary. I found it to be useless, the results of 
the experiments showing that all that was required in 
a circular lapping tool was a definite ratio between 
the diameters of the upper and lower members. 

When glass has been sufficiently smoothed with fine 
abrasive and a metal lap, it is polished. Plate glass 
and spectacle lenses are commonly polished with 
rouge and water on felt-coated tools, but this would 
be useless for photographic lenses. These are polished 
with laps faced with pitch or waxes. Experiments in 
the Leicester works laboratory have shown that the 
layer of glass removed in polishing a lens surface by 
these means is only about six wavelengths in thickness. 
Every surface of every lens is tested for curvature 
and regularity of form as follows. A very accurate 
counterpart of the desired lens surface is worked in a 
disc, generally of glass, and this is placed in contact 
with the lens surface, and the contact is viewed by 
reflection in order to observe the so-called Newton's 
rings formed by interference of the light waves reflected 
from the two surfaces. If these surfaces conform only 





approximately they will show a series of concentric 
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rings of colour, a fresh ring wherever the separation of 
the surfaces changes by half a wavelength. If the 
surface under test is not truly spherical this will be 
revealed by the irregular spacing of the rings. If it is 
- not a surface of revolution, the rings will be deformed. 
If there is only one ring, the surface conforms to the 
gauge within half a wavelength. If the test gauge 
be defective as to its regularity of curvature, this will 
be revealed by moving the gauge on the lens surface, 
for if the defect follows the gauge it is a defect in the 
gauge. The radius of curvature of any surface is 
measured by means of a spherometer. The contact 
points of this spherometer are standard steel balls, 
and its construction such as to facilitate accurate 
calibration. 

One of the difficulties encountered with work of 
this accuracy is that of holding anything whatever 
without distorting it. The only permissible method of 
carrying these lenses is to cement them to holders 
by means of a layer of viscous solid pitch. The solidity 
of pitch withstands the forces applied to the lens in 
grinding and polishing, while its property of flowing 
slowly ensures that the lens is held without strain. 
But the pitch must have the right degree of viscosity 
and this must be uniform throughout the mass; the 
means of ensuring these things or mitigating the ill- 
effects of their absence was one of the secrets of the 
skilled artist-craftsman. During the war means had 
to be found by which unskilled help could do work 
at least as good as that previously done only by crafts- 
men of long experience. The strain set up in the glass 
by the pitch was examined by methods involving the 
use of polarised light, and the consistency of the pitch 
was regulated to suit. For shop practice an equivalent 
test was substituted in the form of a Brinell test applied 
for a standard time. Besides holding individual lenses 
without strain, pitch is used for attaching numbers of 
lenses simultaneously to one holder with their surfaces 
conforming to one geometrical spherical surface, so 
that for economy they may be ground and polished 
together as one unit. But this of course is not possible 
with deeply curved lens surfaces, some of which must 
be worked singly. 

Prior to the war, lens-polishing machinery of the kind 
already referred to, comprising one or two cranks and 
connecting-rods to move the tool and weights to apply 
the necessary pressure, were in general use. The 
product varied greatly with the skill of the operator, 
and long experience was necessary to get good results. 
Much evil resulted from the inertia of the weights, 
which moved up and down as the attachment to the 
upper tool moved to and from the zenith of its vertical 
orbit. During the war, in order especially that 
hundreds of thousands of binocular telescope objectives 
of the highest quality could be made by inexperienced 
girls, I reduced the variables by designing a machine 
in which the lower member is a hemi-spherical block 
of 12 lenses held by pitch to one metal holder, and is 
slowly rotated on its vertical axis. The upper member, 
the polisher faced with a wax composition, has a 
central depression in which is seated the end of a crank- 
pin carried on an inclined crank-shaft. The axes of 
this shaft and of the lens holder intersect in the centre 
of the sphere of lens surfaces, and thus the crank-pin 
at every point of its normal circular orbit would be at 
a constant distance from the lens surfaces without 
guidance by the polishing tool. Being set at an angle 
to the crank-shaft equal to the angle between the two 
shaft axes, the crank-pin, when so adjusted, auto- 
matically varies the size of its orbit in strict proportion 
to the radius of lens curvature. At the same time, the 
eccentricty of the orbit with respect to the work axis 
is varied automatically and precisely as it should be 
varied. This machine entirely eliminated the inertia 
effects of previous machines, and it eliminated all the 
variables but one, the pressures between the tool and 
the work. But for this it provided a measure of value, 
being graduated with a scale of pressures by which the 
machine could be set. 

On this machine is another device which, though 
stimulated into being by the war, I had conceived a 
generation before. The operation of feeding rouge and 
water to the lens-polishing tool had been performed 
with a hand brush. If the film of water between the 
polisher and work exceeds in thickness the diameter 
of the grains of rouge, no polishing can occur. If the 
film dries, the polisher heats and adheres to the lenses, 
and may tear them from the tool. The traction 
between polisher and work rises in value continuously 
as the polisher dries after being wetted. The rouge 
and water must be applied continuously or frequently 
when, and only when, the traction is at a predeter- 
mined value short of the danger point. This cannot 
be done manually with certainty, but it is done mech- 
anically by an apparatas which keeps a supply of rouge 
and water in circulation in a closed circuit of pipes, 
and is provided with pneumatically-closed valves ; 
the method of control of these results in the whole 
process becoming automatic. The operator is thus 
relieved from much strain, his work is more cleanly 


and this is the normal result of applying to an art the 
science of mechanical engineering. 

When the two surfaces of a lens have been polished 
and tested, the peripheral edge of the lens must be 
made cylindrical, of diameter to fit closely the cell in 
which it is to be mounted, and with the axis of the 
cylinder containing the two centres respectively of the 
two spherical surfaces of the lens. The primitive way 
of doing this was to cement the lens by one face to 
a lathe chuck, to move the lens about on the chuck 
(before the cement set) until reflections from the two 
lens surfaces appeared stationary while the lathe 
rotated. The edge of the lens was then either ground 
by an emery-charged wet block of copper rigidly 
applied to the lens edge, or by turning it with a hand 
tool, commonly a ‘“three-square scraper.” These 
primitive appliances have been replaced by more 
scientific devices in which it is the regular practice to 
set the two centres of spherical curvature of lenses 
within 0°0002 in. of the axis of the finished cylindrical 
edge, and to grind any number of edges in succession 
within 0-0003 to 0-0005 in. according to need. 

Lack of time prevents consideration of the problem 
of mounting a number of separate glasses concentrically 
in one mounting and the subject of compensating, in 
each assembly, such small residual variations of glass 
constants, lens thicknesses, and curvatures, as inevitably 
occur. But because it concerns mechanical engineering 
I will touch on the contributions to the science 
and technique of screw-thread measurement, gauging, 
and generation, which I like to think have come to 
mechanical engineering in general from that specialised 
branch which I represent. Those developments arose 
primarily from the need in photographic lens construc- 
tion of screw-threads much more accurate in form, more 
free from pitch and periodic error, closer fitting although 
freely interchangeable, than screws had theretofore 
been made. I have always found that I learned more 
of value in my work from visiting works different from 
my own in purposes and character, than from visiting 
similar works, And I hope that in these developments 
you may consider I have repaid some of my debt to 
mechanical engineering in general, and justified you in 
having made me for one year your very proud and 
happy President. 

The Function of Mechanical Engineering in the Eco- 
nomic System.—And now, fora little while, I should like 
to turn attention to the subject of the function of 
mechanical engineering in our economic system. It has 
recently been asked by many persons, including two dis- 
tinguished men, close friends of our Institution, whether 
what is termed the “ mechanisation of life ”’ is a blessing 
or a curse to humanity. If it still be true that he who 
makes two blades of grass grow where but one grew 
before, adds to the wealth of the world, then it must 
be equally true that the mechanical engineer, who so 
improves the instruments of industry that they produce 
any good material thing more abundantly or of improved 
quality, is therein a benefactor of mankind. Of course 
any material thing good in itself may be misused, like 
the heavy lorries of which our Dean complains that 
when driven at excessive speed they shake Westminster 
Abbey, and of which many rightly object that they 
break up our roads at immense and unjustified expense 
tothe taxpayers. But heavy lorries, driven at moderate 
speeds on suitable roads, have a service to perform 
which nothing else can perform so efficiently. And 
mechanical engineers may be proud and not ashamed 
of them. 

After all there is no good thing which may not 
become an evil by misuse. The objections to mech- 
anisation generally arise from the abuse, rather than 
from the proper use of the products of mechanical 
engineering. What are the general purposes attained 
by those products ? One is the reduction of the strain 
of heavy, and often injurious, or monotonous, labour by 
man and beast. Many who disparage what is termed 
mechanisation, imagine that the main thing machinery 
does in industry is to destroy some noble artistic 
instinct in the operative, and thus make him a mere 
machine. This is generally a figment of imagination. 
Relatively few have the true gifts of the artist crafts- 
man, who is a subject for wonder and admiration, 
because, with but little really exact knowledge to guide 
him, he has, partly by tradition, but mainly from 
experience of many failures and some successes, 
learned how to do good work as a matter of habit. 
Even his thinking has become largely routine thinking. 
Improved machinery for lens-making, for example, 
has not killed a noble art, it has elevated practice based 
on tradition and habit, and rather inexact knowledge 
into practice based on the conscious application of 
principles of science. 

It is common to cite weaving as an art which has 
been killed by machinery. But what machinery has 
done is, in the main, to relieve the operator of the 
monotonous physical labour of working pedals with 
his feet and shuttles with his hands. The art of 


weaving remains, along with the same need of inventive- 
ness, imagination and taste in devising patterns and 


no way replaces the imaginative thought of the mathe- 
matician. All that it can do is to relieve him of the 
monotonous labour and the mental strain of doing mere 
arithmetic without error, so that, instead of destroying 
his art, it gives him greater freedom and fitness to 
exercise it. 

A third object is to render the products of industry 

more uniform and of a higher standard of precision. 
That it does this is well known to those who have 
experience of machinery, but a popular belief, which 
dies hard, is that a hand-made product is essentially 
better than a machine-made product. In a few cases 
it is better, as with the imaginative work of some 
decorative artists; but in most cases the buying 
public is apt to think that the hand-made product must 
be the better because it costs more. But with all 
instruments of utility, beauty of design depends 
primarily upon perfect adaptation of form to use, and 
this perfection is better maintained under machine 
production than by manual work. The fourth object, 
that about which great current social and economic 
questions centre, is the saving of time. This, as we 
have seen, machinery generally effects, and can only 
effect, by saving monotonous labour. By saving 
time in satisfying the vital needs of mankind, machinery 
inevitably increases the aggregate leisure of mankind. 
And yet the really serious charge made by many 
persons against machinery is that it reduces employ- 
ment, by which many mean not that machinery 
occasionally, for a time, displaces individuals, though 
that is true, but that machinery promotes universal 
unemployment and so leads to the collapse of our 
economic system and to universal starvation. Now, 
if that be true, we are faced with this paradox :— 
That machinery, which facilitates the satisfaction of 
man’s vital needs, hastens his starvation and ruin. 
And we should be driven to conclude that mankind has 
only two alternatives :—viz., that he should starve to 
death, or that he should return to a life of increased 
monotonous labour and reduced leisure. This dreadful 
but logical conclusion discredits the view of many who 
attribute to the use of machinery the exceptional 
amount of unemployment prevailing in the world 
to-day. But while it discredits that view it hardly 
disproves it. 
Let us, therefore, look at it in another way. If it be 
anti-social and uneconomic to use machinery, because 
machinery saves the time of mankind, then to save the 
time of mankind is anti-social and uneconomic. To 
save time on any work being wrong, to spend more time 
on it must be right, and if we carry this to its logical 
conclusion it proves that for all to spend infinite time 
on doing nothing is the way to achieve universal human 
happiness. The only valid objection, if there be one, 
to the mechanisation of our civilisation, is that it may 
increase the productivity of labour, and thereby 
the aggregate leisure of mankind, faster than man can 
learn to use his leisure wisely in improving his bodily, 
mental, and ethical vigour. Are we near this danger 
point ? When, after looking backward for a generation 
or more, we view the facilities for travel which to-day 
the masses of our people use increasingly,the bicycle, 
motor-car, train and steamship, all products of the 
mechanical engineer ; when we see the growing interest 
in radio with its lectures and music and its healthy 
entertainments and good literature, in heathful sports, 
and pastimes, can we see any reason to suppose that 
either we British or any other race of people will fail 
in learning to use wisely the increased leisure which is 
the great social fruit of mechanical engineering. Let 
us, therefore, go forward in our work with courage, 
stimulated by the confident assurance that mechanical 
engineering is one of the greatest contributors to the 
betterment of mankind. 








THE LAUNCH OF THE 75,000-TON 
LINER ‘*‘ NORMANDIE.”’ 


Tne launch of the 75,000-ton liner Normandie at 
Saint Nazaire on Saturday of last week has attracted 
quite unusual interest, both in engineering circles 
and among the general public. The reason for this 
is clear. The ship is the largest ever constructed, 
and has the additional distinction of being the first 
Atlantic liner in which electric propulsion has been 
adopted. The courage and enterprise of the Compagnie 
Générale Transatlantique, not only in proceeding 
with the construction of the ship during the present 
difficult period, but also in adopting a system of pro- 
pulsion which must make the Normandie a definite 
and historic contribution to the development of marine 
engineering, are difficult to praise too highly. 

The Normandie has an overall length of 1,027 ft. and 
a length between perpendiculars of 963 ft. The beam 
at the main deck is 117 ft. 9 in. and at the corbelled 
promenade deck 119 ft. 6 in. The moulded depth to 
the promenade deck is 91 ft. 4 in., and the height from 
the keel to the top of the chart room 128 ft. The 
loaded draught when the vessel is completed will be 
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36 ft. 7 in. and the loaded displacement 67,500 tons. 
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with a deadweight capacity of 12,000 tons. The gross 
tonnage will be about 75,000. These figures give some 
idea of the size of this ship and the remarkable step for- 
ward which she represents, quite apart from the system 
of propulsion which has been adopted. The largest 
sritish liner, the Majestic, of the White Star Line, has 
The largest Cunarder, the 
Berengaria, has a gross tonnage of 52,226. The gross 
tonnage of the largest German liner, the Bremen, is 
51,656, and that of the new Italian liner Rex, 50,100. 
The present newest vessel of the Compagnie Générale 
Transatlantique, the Ue de France, has a tonnage of 
$3,153. In the matter of length, the 1,027 ft. of the 
Normandie may be compared with the 915-5 ft. of the 
Majestic, the longest ship now in commission. 

The hull of the Normandie is provided with eleven 
watertight cross bulkheads and with longitudinal bulk- 
heads, forming a double shell in way of the engine room 
There are eleven decks, of which five 
are continuous. The ballast tanks, which extend over 
the full length of the ship, are subdivided into 42 com- 
partments by water- and oil-tight bulkheads. These 
compartments form 20 boiler feed-water tanks, four 
sea-water tanks and I8 fuel-oil tanks. The double 
shell is subdivided by cross bulkheads into 54 com- 
partments, of which 30 will -arry fuel oil, 22 boiler 
feed water and two will be kep« in reserve Four large 
tanks for potable water are provided aft. The total 
fuel capacity of the vessel, comprising the deep tanks, 
the double bottom and the transfer tanks, is 338,980 
cub, ft. The capacity of the water-ballast tanks is 
258,356 cub. ft. and of the holds of ‘tween decks cargo 
spaces 123,295 cub. ft. 


a gross tonnage of 56,621. 


and boiler room. 


| arranged in a castellated form as is well shown in the| F. by 29 water-tube boilers. 
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VESSEL TAKING THE WATER. 


Fie. 1. 


50 tons, and the rudder post and rudder together weigh | in the United States, but the total figure includes a 
125 tons. The ship was launched without her rudder | number of vessels of over 20,000 tons each, such as the 
or propellers in place, but the total weight carried by | Viceroy of India and the Strathnaver and Strathaird 
the launching ways, including the cradles and launch- | of the P. & O. Line, the Monarch of Bermuda and the 
was about 32,000 tons. As will be seen| Queen of Bermuda and the President Hoover and 
from Fig. 1, above, which shows the actual launch, the | President Coolidge of the Dollar Steamship Line. 

ship has a bulbous stem. This is rather less pro-| The Normandie will be fitted with four 34,200-kw. 
nounced than has been the case in recent German and turbo-electric sets running at 2,430 r.p.m. These will 
Italian liners. The bow of the ship is of unusual form | generate three-phase current at 5,000 volts, and drive 
with considerable flare and the forecastle head is pro- | alternating-current motors direct coupled to the four 
vided with form of turtle back, which can also be seen| propeller shafts. This plant, which is illustrated in 
in Fig. 1. It is hoped that this construction will | Figs. 7, 8 and 9 on Plate XX, and on the opposite page, 
enable the ship easily to clear herself from water | is being constructed by Messrs. Société Générale de Con- 
coming aboard from large waves encountered in heavy | structions Electriques et Mécaniques (Als. Thom), of 
weather, without danger of damage to deck fittings| Belfort. Steam is supplied to the turbines at a pressure 
At the stern, the various decks are | of 400 lb. per square inch and a temperature of 662 deg. 
The boilers are of a type 
similar to those installed in the 8.8. Champlain, of the 
same company, and which have proved very successful. 
The turbo feed pumps and air pumps are being supplied 


ing gear, 





or loss of speed. 
general view of the ship on the slips given in Fig. 2 on 
Plate XX. Four views of the ship under construction 
are given in Fig. 3 to Fig. 6 on Plate XX. The form 


| is not well shown in Fig. 3, owing to the large number} by Messrs. G. and J. Weir, of Cathcart, and other engine- 


Some 5,000 tons of special steel have been used in | 


the construction of the hull, which has a total weight 
of about 30,000 tons. This special steel, which has 
a tensile strength of 40 tons per in., has been 
employed particularly for the outer plating of the 
double bottom and the upper decks. The stern frame, 


sq. 


which is made in two pieces, has a total weight of 
100 
74 


weighing 
weigh 


sections 
each 


of the two 
tail-shaft frames 


larger 
four 


the 
The 


tona, 
tons. 





| of lattice posts which surround the hull and are em-| room auxiliaries are being built in France to Messrs. 


ployed for carrying working platforms. The use of| Weir’s design. The machinery is designed to give the 
lattice posts in this way is the ordinary practice in the | ship a service speed of 30 knots, which will enable her 
Penhoet Yard of the Société des Chantier et Ateliers | to make the voyage from Havre to New York, via Ply- 
de Saint-Nazaire, where the ship is being built. For} mouth, in five days, and so maintain a service in each 
Figs. 2 and 6 we are indebted to The Times. direction once a fortnight. Two such ships would 
Although the great size of the Normandie represents | accordingly be able to carry on the weekly service 
a remarkable advance, she may none the less, in this| between Havre and New York which now requires 
respect, be looked upon as a natural development of| three. It will be remembered that it was a similar 
transatlantic transport, and many naval architects | intention to construct two ships capable of maintaining 
and marine engineers will consider her propelling | a weekly Atlantic service which led to the programme 
machinery the boldest innovation by her owners and | for two new Cunard liners which were to be of approxi- 
builders. Even in this direction, however, a very con-| mately the same dimensions as the Normandie. It is 
siderable amount of experience has accumulated over | the conditions of this schedule which have led to the 
recent years, which may well have convinced the tech-| great size of the Normandie and the projected 
nical advisers, who in the end are responsible, that they | Cunarders, as commercially it would not be possible 
were making no rash experiment. According to the| for a smaller ship to be operated at the necessary 
latest edition of Lloyd's Register, there are in existence | s As is only too well known, work on the first 
no less than 90 vessels fitted with either turbine or oil- | of the Cunarders has been stopped, and the second 
engine electric propulsion. A large number of these | has never been commenced. 
are motor ships of moderate size built and owned! It is expected that the Normandie will be completed 
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MACHINERY FOR THE LINER “NORMANDIE.” 


SOCIETE GENERALE DE CONSTRUCTIONS ELECTRIQUES ET MECANIQUES 














Fie. 9. 34,000-Kw. Marin ALTERNATOR. 














Fia. 10. 


2,200-Kw. AuxILIaRyY GEARED TuRBO-GENERATOR SET. 


in about eighteen months, and will be ready to take | said that she will be equipped with 56 lifeboats, two 
her place in the summer service in 1934. A detailed | of them being motor boats capable of travelling at 10 
description of her equipment may well be postponed | knots and equipped with long-distance wireless appara- 
until nearer that time, but as her main electrical plant | tus. The lifeboats will be carried under Maclachlan 
has been referred to, it may be said that the makers of | davits. The ship will have accommodation for 930 
this are supplying six auxiliary turbo-generator sets, of | first-class passengers, 680 second class, and 560 third 
which one is illustrated in Fig. 10, above. These are| class. The officers and crew will consist of 1,320 hands. 
2,200-kw. units with reduction gearing, the turbines| The launch, at which the French President, Monsieur 
running at 5,200 r.p.m. and the dynamo at 530 r.p.m. | Albert Lebrun, was present, was a brilliant and success- 
They supply direct current at 220 volts. The electrical | ful function, and was attended by a large and distin- 
equipment of the ship will be very extensive, and will | guished company. The ship was christened by Madame 
include many refinements tending to convenience and | Albert Lebrun, and the details of the launch were 
efficiency of operation. A gyroscopic compass, with ‘carried out without a hitch of any kind, except that 
repeater stations in various parts of the ship, is to! certain spectators, who failed to allow for the fact 
be installed, and also a continuous “ super-sonic ” | that the vessel would displace a lot of water, got their 
recording sounding machine and a stand-by electric | feet wet. This is a not uncommon incident at the 
sounding machine. There will naturally be a very | launch of large vessels. As already mentioned, the 
complete wireless installation and a searchlight equip- | total launching weight was 32,000 tons, and the working 
ment. The passenger and staff accommodation will | out of the details of the launch naturally required very 
require 10 electric lifts, while in the galleys, electric | careful calculation and arrangement. The dimensions 
cooking will be adopted throughout. A description | of the cradle and slipway were worked out so that the 
of the passenger accommodation may be left to a later | pressure did not exceed about 30 Ib. per square inch. 
date in the construction of the ship, but it may be! The amount of tallow used as lubricant was 43 tons 








(ALS. THOM). 


It was calculated that.as the hull left the ways, the 
stern would be forced down into the water to a depth 
of 49 ft., and at this depth the amount of water avail- 
able under the best conditions would leave a clearance 
of 4 ft. only below the stern. This condition made the 
question of tides of great importance. The main 
anxiety of those concerned with the technical details 
of the launch was accordingly concerned with the 
possibility of unfavourable weather and a high wind, 
as the depth of water available for launching at the 
Penhoét yard is normally insufficient, and had condi- 
tions rendered the launch impossible last Saturday, or 
on the following day, the operation would have had to 
be delayed until next March. Fortunately, the weather 
| was most favourable, and although there was some 
rain in the afternoon, after the launch, there was no 
wind, and the morning was bright and sunny. 

The launch was preceded by a luncheon in the Salle 
|des Fétes of the shipyard, at which Monsieur René 
| Fould, Chairman of the Société des Chantier et Ateliers 
de Saint-Nazaire presided. In the course of his speech 
of welcome, Monsieur Fould referred to a point which 
he had raised during the visit of the Institution of 
Naval Architects to the Penhoét yard last year. This 
was in reference to the calling of a conference to consider 
| the inauguration of some international agreement for 
| the regulation of shipbuilding. He pointed out that 
| international agreements of one kind and another, and 
| covering various countries, were in existence in the 
steel, lead, copper, aluminium, silk and newsprint 
| industries, and thought that if something similar 
| could be done for shipbuilding, it might assist a hard- 
| pressed industry. Other speakers at the luncheon, 
| which was attended by many Ministers and officials, 
were Monsieur Olivier, the Chairman of the Compagnie 
Générale Transatlantique and Monsieur Léon Meyer, 
| Ministre de la Marine Marchande, and finally the 
| President of the Republic. Before closing our account 
|of this unusually important launch, we desire to 
thank the English branch of the Compagnie Générale 
| Transatlantique for making arrangements for us to 
| attend the ceremony, and particularly would thank 
Monsieur P. C. V. Le Brun, the Managing Director of 
| the English branch, and Mr. G. C. Rhodes, one of the 
directors for their courtesy and assistance throughout. 





ENGINEERING TRAINING AND 
EDUCATION. 


Mavor and Coulson Studentship.—The Council of 
the Institution of Mining Engineers has accepted a 
generous offer, made by Messrs. Mavor and Coulson, 
Limited, Glasgow, of a sum of 300/. for a further year 
for a travelling studentship, which must include Canada 
or the United States in the itinerary of the selected 
candidate. The award is open to British subjects over 
22 and under 30 years of age who are student-members, 
associates or associate-members of the Institution, 
and who hold a degree or diploma in mining or its 
equivalent, and have had at least two years’ under- 
ground experience in a colliery. Candidates will be 
required to submit a thesis not exceeding 5,000 words 
on a subject of their own choice connected with under- 
ground operations in coal mining. The successful 
candidate will be required to devote one year to the 
special study, by underground investigations, of the 
methods practised in the actual mining of coal and 
the transport of it from the coal face to the main 
mechanical haulage, and to follow a pre-arranged 
itinerary, not, however, spending more than one month 
at any individual colliery. Application forms and 
further particulars may be obtained from the Secretary 
of the Institution of Mining Engineers, Cleveland 
House, 225, City-road, London, E.C.1. Applications 
in respect of the award must be in the hands of the 
Secretary by December 31, 1932. 








CHARTERED Surveyors’ [NstTrruTion.—On the resigna- 
tion of Mr. Alexander Goddard, C.B.E., from the office 
of secretary to the Chartered Surveyors’ Institution, 
which he has held for upwards of twenty-seven years, the 
Council has appointed Major A. H. Killick, D.S.0., M.C., 
to succeed him. Major Killick took office on November 1. 


Society or NavaL ARCHITECTS AND MARINE 
EnoIneters.—-The fortieth annual meeting of the Society 
of Naval Architects and Marine Engineers will be held 
in New York, on November 17 and 18. Sixteen papers 
will be read and discussed, including, ‘‘ Measurements of 
Propulsive and Structural Characteristics of Ships,’’ by 
Dr. G. Kempf; “ Propeller Cavitation,” by Captain E. 
F. Eggert, U.S.N.; “‘ Tests on. Ship Models,” by Com- 
mander H. E. Saunders, U.S.N.; ‘‘ Welding of Shell 
Plating,”” by Mr. L. C. Bibber: “ Stability of Ships 
After Damage,”’ by Mr. J. C. Niedermair; “ Raising the 
8.8. Segovia,” by Mr. H. F. Norton; “ Elastic Charac- 
teristics of a Naval Tank Vessel,” by Lieut. W. P. Roop, 
U.S.N.; ‘“‘ Performance of the Mariposa and Monterey,” 
by Mr. J. E. Burkhardt ; “‘ Performance of Standard Oil 
Tankers,” by Mr. R. L. Hague; and “ Machinery for 





Modern Cargo Ships,” by Mr. J. H. King. 











ENGINEERING. 


[Nov. 4, 1932. 








PERSONAL. 


Messrs. Tae Generar Evecrric Company, Limirep, 
Magnet House, Kingsway, London, W.C.2, have recently 
opened their 30th home branch at Magnet House, South 
Wolfe-street, Stoke-on-Trent; the manager is Mr. J. 
Jackson. The headquarters, at Calcutta, of Messrs. The 
General Electric Company (India), Limited, have been 
removed from 14, Old Court House-street, to Magnet 
House, Central-avenue, Calcutta. 

Mr. Joun Houiurwawortnu, D.Sec., M.A., M.1.E.E., has 
been appointed to the Chair of Electrical Engineering 
in the University and in the College of Technology, Man- 
chester, in succession to Professor Miles Walker, F.R.S., 
who has retired. 


A working arrangement has been arrived at between 
Messrs. Newron, CHamrers AND ComPANy, LIMITED, 
Thorncliffe Lronworks and Collieries, near Sheffield, and 
Messas. Tue Wettman Suira Owen ENGINEERING 
Corroration, Limrrep, Darlaston, Staffs., and London, 
to consolidate their mutual interests in the iron and 
steel industries. In furtherance of this agreement, 
Messrs. Newton, Chambers have acquired a share interest 
in Messrs. The Wellman Smith Owen Corporation, and 
Mr. W. Newton Drew, Lt.-Col. H. W. Woodall, and 
Sir Samuel Roberts, Bart., have joined the board of the 
latter company. 

Messrs. J. Biawoop anp Son (1930), Limirep, 
Wolverhampton, have been appointed representatives 
of the Republic Steel Corporation, Youngstown, Ohio, 
U.S.A., for the sale of the foreign rights, and the 
machinery for the manufacture of electric-welded tube 
and pipe under patents owned and controlled by the 
Republic Steel Corporation in all countries of the world, 
excluding the United States and Canada. The tube and 
pipe which can be made by this process ranges from §-in. 
to 16-in. in outside diameter, and from 20-gauge up to 
}-in. in thickness. 

Messrs. Worraineton-Simpson, Limirep, Newark- 
on-Trent, have appointed Mr. A. Burgess, general sales 
manager, to be an additional director. Mr. Burgess has 
previously represented the firm’s interests in Brussels, 
Paris, Buenos Aires, and other centres. 

Mr. D. J. Tuomas, St. Andrews-place, Cardiff, has 
been appointed sole selling agent for Messrs. Switchgear 
and Cowans, Limited, Elsinore-road, Old Trafford, 
Manchester, for the counties of Monmouth, Glamorgan, 
Carmarthen, Brecon, Cardigan, Pembroke, Gloucester, 
west of the river Severn, and the City of Gloucester. 


In order to meet the demand for Pritish machinery, 
Messrs. Scizer Broruers (Lonpon), Livirep, 31, Bed- 
ford-square, London, W.C.1, have entered into an 
agreement with Messrs. Sir W. G. Armstrone, Warr- 
worth AND Company (FExervrrrs), Livrrep, to manu- 
facture certain of their specialities exclusively for them 
at Seotewood Works, Neweastle-upon-Tyne. Centrifugal 
pumps, refrigerating plant and other machinery will now 
be manufactured, es well as Diesel engines, from draw- 
ings supphed by Messrs. Sulzer Brothers, Limited, 
Winterthur, under the immediate supervision of inspec- 


tore trained at Winterthur. 
CONTRACTS. 
Messrs Brooxuirst Swircewerar, Livirep, North- 


wate Works, Chester, have received an order from the 
Cardiff Corporation Electricity Department for nine of 


their extra high-tension oil-pressure circuit breakers. 
The contract covers three 250-amp., three 350-amp.., 
one 750-amp., and two 1,500-amp. breakers, all of 


6,600 volts A detailed description of this type of 
cireuit breaker will be found on page 456 ante. Messrs 
Brookhirst Switchgear have already executed a number 
of contracts for low-tension oil-pressure circuit breakers, 
including a 54-panel board for Messrs. Lewis's, Limited, 


Leeda. 
Messrs. Arias Dieser Company, Liwrrep, New 
Oxford House, Hart-street, London, W.C.1, have re- 


ceived an order from Messrs. John I. Thornycroft and 
Company, Limited, Southampton, for a twin-screw set 


of marine Diesel engines to develop 1,740 b.b.p. at 
250 r.p.m. These engines will be installed on a large 
yacht. The firm has also received an order for an 


870-b.h.p. engine for a vessel to be built for Phillippine 
owners 


TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London 8.W.1, particulars 
of the undermentioned tenders, 
which are given. Further details may be obtained on 
application to the Departmert, the reference number 
appended being queted in all communications. 


Galvanised Wire.—The supply of galvanised iron and 
steel wire. The Indian Stores Department, New Delhi ; 
November 29 (Ref. No. G.X. 11,965.) 

Cotton and Silk-Covered Wire.—The supply of cotton 
and silk-covered copper wire, as required om Me the year 
ending February 28, 1934. The Indian Stores Depart- 
ment, New Delhi; November 30 (Ref. No. A.X. 11,566). 


IxstitvTe or Pnyrsics.—Professor J. A. Crowther 
has been elected honorary secretary of the Institute of 
Physics in succession to Professor A. O. Rankine. 
Professor Crowther was for many years a lecturer at 
Cambridge, and was appointed Professor of Physics in 
the University of Reading in 1924. He is now also 
Dean of the Faculty of Science at that University. 


the closing dates of 


. | appearance. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Coal Trade.—-Except that anthracites, dry coals, 
sized classes end washed small are in good demand with 
pressure for supplies, the general position of the Welsh | 
| coal trade is discouraging, owing to the poor request for 
| Admiralty and Monmouthshire large, which represents 
about two-thirds of the production of the coalfield. The 
slackness in the demand for large and consequent 
irregular working of pits, limits the output of small and 
the make of sized classes, with the hme that a scarcity 
of these grades has been created. Cases are not un- 
known of collieries working though having-no orders for 
large, in order to meet their obligations in respect to 
small and sized coals. Dry nuts and cobbles are practic- 
ally unobtainable, while washed smalls, bituminous nuts 
and dry large command 6d. to ls. over the schedule 
prices. Admiralty and Monmouthshire large is, how- 
ever, freely available at the schedule prices. 

Fifty Years at the Docks.—Mr. Trevor 8. Jones, J.P., 
local director and manager of the Cardiff office of Messrs. 
William Cory and Son, Limited, Messrs. Mann, George 
and Company, Limited, and Messrs. R. and J. H. Rea, 
Limited, retired on Monday after having spent nearly 
half-a-century in business at the Cardiff docks. A past- 
president of the Cardiff Chamber of Commerce, a former 
chairman of the Cardiff and Bristol Channel Shipowners’ 
Association, and High Sheriff of Glamorgan in 1915, 
Mr. Jones, during his career, shipped millions of tons 
of Welsh coal to the British Navy and Atlantic liners, 
before oil was used for producing the motive power for 
warships and the Atlantic greyhounds. 

Pitwood Dischargers’ Tariff.—-Pitwood workers at 
Cardiff, Penarth and Barry yesterday had their condi- 
tions of work altered and pay changed as a result of an 
arbitration award of the National Joint Council for Dock 
Labour. The employers and men, having failed to reach 
agreement in respect to the former's application for 
various changes, the matter was referred to arbitration, 
with the result that the pay for discharging has been 
increased by 4d. to ls. per ton, but the rules in regard 
to manning have been modified. Previously the number 
of gangs started on a vessel had to be retained until 
discharging had been completed, now the employers have 
the right to withdraw gangs in case of wagon shortages, 
and, in future, the men will be engaged on a rota system 
through their trade union officials. The overtime pay 
has been reduced from 16s. for a full night to 12s, and 
for a quarter-night from 3s. 9d. to 3s. 

Coal Contract._-The Portuguese State Railway has 
divided its order for 270,000 tons of small coal between 
two Cardiff firms. The coal is to be delivered c.i.f. over 
the next thirteen months. One company is to supply 
199,000 tons at Lisbon, at 17s. 11d. c.i.f., and the other 
71,000 tons to Oporto, at 18s. 3d. c.i.f. The British 
Admiralty are inviting prices for their 1933 supplies. 
No quantity is stated, but it is estimated that about 
70,000 tons will be required for the land stations and a 
number of small craft which still burn coal. Prior to 
the war. the British Admiralty took about 1,750,000 tons 
of Welsh coal each year. The French Etat Railway is 
also inviting prices for 200,000 tons of Welsh coal 
delivered over 1933. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIFLD, Tuesday. 

Tron and Steel._-Conditions in the steel trade appear 
brighter. In some sections more operatives have Seon 
set on, while the flow of orders has been augmented. 
Improvement of a gratifying character has taken place 
in the demand for ferro-alloys and scrap. The better 
buying which has developed in those materials is an 
indication that the general position has assumed more 
favourable possibilities. The demand for raw and semi- 
finished steels is not very encouraging. Prospects, how- 
|ever, are more encouraging. Forges, foundries, and 
| rolling mills are in need of orders, though at one or two 
tirms activity is slightly more pronounced. The excep- 
tionally heavy call for safety razor blades is enabling 
| makers of cold rolled strip to maintain output. One 
| concern which specialises in the production of such strip 
is turning out 235 miles per month. Considering the 
world-wide depression this is remarkable. Another line 
where progress is being made is in the manufacture of 








| 
| 
| 
| 





| magnet steels. According to Chamber of Commerce 
| reports, Sheffield has the distinction of making the 
biggest magnet. It is to be used in connection with 


experiments in spectroscopy. More and more locally- 
| made steel is being used in pits as props, beams, and 
arches. High-grade steel is in demand for a variety 
of purposes. The automobile and aircraft industries 
are good customers. In additon, the chemical and 
|} dye trades are bigger users of corrosion- and heat- 
| resisting materials. Output of stainless steel expands 
| weekly. New sources of outlet are being found, par- 
| ticularly for the making of utensils for the dairy and 
| food trades. Stainless steel furniture has made its 
In the medium branches little change has 
taken place. Electrical plant is a good line, and deve- 
| lopment schemes are yielding some fair-sized contracts. 
| Inquiries from abroad are also more numerous. Sales 
of road-making, quarrying, and mining equipment show 
la decline. The slump in agricultural machinery and 
|implements is pronounced so far as inland requirements 
| are coneerned, but the Colonies tend to become better 
| buyers. Tool manufacturers for the present are ex- 
| periencing no great difficulty in maintaining recent 
improvement. 

South Yorkshire Coal Trade.—Reports from the various 
sections of the coal trade indicate that the general demand 
has undergone little change. Improvement had developed 

in one or two lines, but taken on the whole, buying is far 





Export requirements are at a stationary 
level. Industrial fuel is in slightly better demand, and 
further expansion is anticipated. The textile trade 
is only taking a moderate tonnage of small fuel, but 
electricity undertakings are ordering freely. Gas coal is 
also an improved market. Considering the time of the 
year, housecoal is very disappointing. Foundry coke 
and furnace coke are steady on both home and export 
accounts. Gas coke continues firm. Quotations: Best 
branch handpicked, 27s. to 28s. ; Derbyshire best house, 
228. to 23s. 6d.; Derbyshire best brights, 18s. to 20s. ; 
best screened nuts, 17s. to 18s. 6d.; Yorkshire hards, 
17s. to 18%.; Derbyshire hards, 17s. to 18s.; rough 
slacks, 8s. 6d. to 9s. 6d.; nutty slacks, 7s. to 8s. 6d. ; 
smalls, 4s. 6d. to 5s. 6d. 


from normal. 








NOTES FROM THE .NORTH-WEST. 


MANCHESTER, Wednesday. 

The Locomotive Industry.—The placing of an order 
valued at approximately 120,0001. by the Russian 
Government, with Messrs. Beyer, Peacock and Company, 
Limited, of the Gorton Foundry, Manchester, coupled 
with the prospect of further work in the next few months 
from China, Russia and the home railways, considerably 
brighten: the outlook in Lancashire locomotive-building 
circles, which have suffered acutely in the last two or 
three years, from the curtailment of requirements, both 
by home and overseas railway undertakings. The order 
is for 26 tank engines required for use in Russian steel 
and other large industrial works, and will provide 
steady work for some time to come at the Gorton 
Foundry. Locomotive builders in the area are also 
optimistic of securing useful work from China, if, as is 
anticipated, a settlement is reached in the next few 
weeks, in the Manchurian problem. The Chinese 
National Government has already announced its inten- 
tion of spending several million unds on railway 
improvements immediately conditions warrant this 
procedure, and it is expected that the bulk of the work 
will be placed with British firms. In addition, there is 
@ growing hope that the 1933 programmes of home 
railway companies will include larger provision for new 
rolling-stock than those of the last few years. 

Recent Orders.—Despite the contents of the Salter 
report, motor manufacturers continue fairly busy, 
principally on the construction of passenger and public- 
utility vehicles for municipal authorities. At Hudders- 
field, Messrs. Karrier Motors, Limited, have in hard the 
manufacture of ten double-deck motor-omnibus chassis 
of the Minotor type for the Johannesburg Corporation, 
of which four will be equipped with Gardner six-cylinder 
oil engines. Messrs. Leyland Motors, Limited, Leyland, 
have a useful order book, and are supplying a Leyland- 
Metz turntable water-tower to the Btoke Corporation. 
Messrs. C, J. Cooke and Company, Limited, Openshaw, 
Manchester, are to supply steelwork required in connec- 
tion with the installation of new boiler plant at the 
Stuart-street power station of the Manchester Corpora- 
tion; for which Messrs. John Thompson Water-Tube 
Roilers, Limited, of Wolverhampton, are supplying two 
boilers evaporating 100,000-Ib. Messrs. West’s Gas 
Improvement Company, Limited, Miles Platting, Man- 
chester, will, it is anticipated, be entrusted in the next 
few days with the task of modernising the Copenhagen 
gasworks, at a cost of approximately 30,0001., and at 
Pontefract, Messrs. W. Horner and Sons, Limited, have 
secured a 34,5701. contract from the Pontefract Corpora- 
tion for the erection of pumping machinery and other 
works at Eggborough Waterworks. A consignment of 
1,100 tons of machine tools manufactured by Messrs. 
Craven Brothers (Manchester), Limited, Reddish, near 
Manchester, was despatched by rail for Russia, via Hull, 
last week-end ; and at Workington, Messrs. The United 
Steel Companies, Limited, have just completed an order 
for steel plates for the Soviet Government. 

Textile-Machinery Industry.—Shareholders of Messrs. 
Tweedales and Smalley (1920), Limited, Castleton, near 
Rochdale, have decided by poll to reject an offer by 
Messrs. Textile Machinery Makers, Limited—a combine 
of leading Lancashire textile machinists—to absorb the 
concern at a valuation of 17s. per share. 








NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Scottish Steel Trade.—A better tone exists in the 
Scottish steel trade this week, and makers are rather 
more hopeful of some improvement in conditions in 
the near future. The firming up of Continental! prices 
has put a check on imports which will be of benefit to home 
producers, and the further fall in the value of sterling 
should strengthen the demand. For the next few 
weeks the local plate mills will be steadily employed 
through the placing of an order for some twelve thousand 
tons of steel for Russia, but otherwise there is not much 
else doing in heavy steel. Black steel sheet makers are 
still very well occupied on light sheets and a fairly large 
tonnage will leave the Clyde this week and next for 
Canada, before the closing of the St. Lawrence. A new 
list of prices has been arranged by makers, and black 
sheets, No. 24 gauge, are now quoted 91. 5s. to 121. 58. per 
ton, according to the tonnage specified, and No. 24 gauge 
galvanised corrugated sheets are quoted on the basis of 
111. 5s. per ton for lots of 10 tons upwards, all delivered 
Glasgow stations or siding. The export prices are now 
81. 5s. per ton for No. 24 gauge black sheets, and 10J. per 
ton for No. 24 gange galvanised corrugated sheets, f.0.b. 
Glasgow. Quotations for galvanised sheets by British 
makers for Canada, Japan and India are now made 
through the Oriental Steel Company. The following are 
the other market quotations :—Boiler plates, 9. per ton ; 
ship plates, 87. 15s. per ton; and sections, 8/, 7s. 6d. per 
ton, al! delivered at Glasgow stations. 
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Malleable-Iron Trade.—There is still no change to 
report in the state of the malleable-iron trade of the 
West of Scotland, but the outlook is, perhaps, a little 
better. The re-rollers of steel bars are not much better 
off for work yet, but conditions are likely to improve 
owing to the increased prices asked for Continenta 
bars. The market quotations are as follow :—‘* Crown ” 
bars, 91. 15s. per ton for home delivery, and 91. 5s. per ton 
for export ; and re-rolled steel bars, 61. 10s. per ton for 
home delivery and 61. 58. per ton for export. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade there has been no improvement in the Pm boty 
and the tonnages ordered are very small. The current 
prices are as follow :—Hematite, 67s. 6d. per ton, deli- 
vered at the steel works; and foundry iron, No. 1, 
70s. per ton, and No. 3, 67s. 6d. per ton, both on trucks 
at maker’s yards. . 

Scottish Pig-Iron Shipments.—-The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, October 29, amounted to 313 tons. Of 
the total, 297 tons went overseas and 16 tons coastwise. 
During the corresponding week of last year the figures 
were 479 tons overseas and 85 tons coastwise, making 
a total shipment of 564 tons. 

Scottish Shipbuilding—The shipbuilding industry in 
Scotland continues at an extremely low level and not 
only are there few vessels on the stocks but there is little 
prospect of any new contracts in the immediate future, 
as inquiries are very few at the moment. During the 

ast month four new contracts were placed, two on the 
‘orth, one on the Clyde and one on the Tay, and not one 
of them was over 3,500 tons. The launches during the 
month consisted of two vessels on the Dee, amounting to 
1,810 tons, and one on the Forth of 1,320 tons, making 
a total of three vessels of 3,130 tons. For the second 
month of this year not one vessel was launched on the 
Clyde, and for the ten months the Clyde output consisted 
of 20 vessels aggregating 43,645 tons--a total which 
makes this year about the worst on record. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Output of Cleveland pig- 
iron is very light, and is taken up by current requirements. 
Producers are in quite a strong statistical position as 
accumulations at the blast furnaces are little in excess of 
quantities usually carried for ordinary trading. Second- 
hands are not in a position to put through business of 
moment, their conditions of contract with ironmasters 
reserving to the latter to supply direct the needs of 
principal home users; the overseas demand is still 
very light. Makers, to cope with keen competition of 
sellers of Indian and Midland iron, continue to offer 
Cleveland pig freely to firms in Scotland at specially 
low figures, but with only moderate success. Quotations 
for overseas trade are difficult to fix definitely, but 
official prices for home business remain: No. 1 Cleveland, 
6ls.; No. 2 g.m.b., 588. 6d.; No. 4 foundry, 57s. 6d., 
and No. 4 forge, 57s. 

Hematite-—Odd Continental inquiries for East Coast 
hematite pig are circulating, and the home demand is 
slowly expanding, but supplies are plentiful, and quota- 
tions are kept at a low level. Stocks are still increasing, 
but the opinion prevails that requirements will be heavier 
in the near future and values are well maintained on the 
basis of ordinary qualities at 59s. 

Foreign Ore.—Business in foreign ore is quite trifling. 
Nominally, market rates remain at the equivalent of 
best rubio at 14s. 6d. c.i.f. Tees. 

Blast-Furnace Cote.—Durham blast-furnace coke is 
plentiful and difficult to sell, local users having ample 
supplies on hand. Good average qualities are 14s. 6d. 
delivered here. 


Manufactured Iron and Steel.—There is rather more 
activity in one or two branches of manufactured iron 
and steel, but works are still running much below 
capacity. Common iron bars are 91. 15s.; best bars, 
101. 58.; double best bars, 101. 15s.; treble best bars, 
lll. 5s.; packing (parallel), 81.; packing (tapered), 
101. ; steel billets (soft), 51. 7s. 64. ; steel billets (medium), 
6l. 12s. 6d ; steel billets (hard), 71. 2s. 6d.; iron and steel 
rivets, 111. 58.; steel ship plates, 81. 15s.; steel angles, 
8l. 7s. 6d.; steel joists, 81. 15s.; heavy sections of 
steel rails, 81.108. for parcels of 500 tons and over, and 
9l. for smaller lots ; fish plates, 127. 10s. ; and galvanised 
corrugated sheets (No. 24 gauze), 101. 15s. 

Shipments of Iron and Steel.—Official returns of ship- 
ments of iron and steel from the Tees for October are 
far from satisfactory, but as the aggregate loadings were 
5,000 tons more than for the previous month, the figures 
tend to encourage the belief that trade ha peg | improv- 
ing. October total clearances amoun to 35,305 tons, 
comprising 8,272 tons of pig iron, 554 tons of manu- 
factured iron, and 26,479 tons of steel. Of the pig-iron 
shipped, 5,600 tons went coastwise and 2,672 tons went 
abroad, and of the steel cleared, 9,501 tons went coast- 
wise Ay 4 —_ = went overseas. Scotland was, as 
usual, t rgest buyer of pig iron, accepting 3,007 tons, 
while Wales took 1,050 conn Petastgal cautemeen for 
steel were : China, 3,135 tons ; the Union of South Africa, 
2,893 tons ; Canada, 2,695 tons; India, 2,119 tons; and 
Argentina, 1,471 tons. 








Krxe’s Cottece Encinrerine Socrery.—The 35th 
annual dinner of King’s College Engineering Society will 
be held on November 18, at Gatti’s Restaurant, King 
William-street, Strand, London, W.C.2. Tickets may 
be obtained from the honorary dinner secretary of the 


NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., i 8.W.1. Thomas Hawksley Lec- 
ture. “* Atomic jectiles and their Applications,” by 
Lord Rutherford. South ‘ Branch: Tuesday, 
November 8, 6 p.m., Royal Metal Exchange, Swansea. 
“The Cost Criterion in Manufacture and Productions, 
and the Engineer’s Influence Thereon,” by Mr. W. C. 
Mitchell. North-Eastern Branch : Wednesday, November 
9, 7 p.m., Mining Institute, Newcastle-on-Tyne. ‘ The 
Film Lubrication of the Journal Bearing,”’ by Mr. R. O. 
Boswall and Mr. J. C. Brierley. Southern Branch : 
Wednesday, November 9, 7.30 p.m., University College, 
Southampton. “Standardisation in the Mechanical 
Engineering Industry,” by Mr. C. Dresser. Glasgow and 
West of Scotland "Branch : Thursday, November 10, 
7.30 p.m., Royal Technical College, ow. Address 
by Mr. W. Taylor. London : Friday, ovember 11, 
7 p.m., Storey’s-gate, S.W.1. Informal Meeting. 
** Accountancy in Engineering,” by Major F. L. Watson. 

InstiTuTION OF Sanrrary Enotnzers.—To-night» 
6 “oy Denison House, 296, Vauxhall Bridge-road, 5.W.1- 
“The Guildford Corporation Waterworks Extensions, 
1922-1931,” by Mr. P. Griffith. 

Juntor InstrruTion oF ENnGrineers.—To-night, 7.30 
-m., 39, Victoria-street, 8S.W.1. Kinematograph Film. 
*Prinaples and Modern Applications of Oxy-acetylene 
Welding,” by Mr. H. P. Smith. Friday, November 11, 
7.30 p.m. Annual General Meeting. 

INSTITUTION OF PropucTION Enotneers.—London 
Section : To-night, 7.30 p.m., Society of Motor Manufac- 
turers and Traders, Limited, 83, Pall Mall, 8.W.1. ‘“ The 
Application of Various Steels,” by Mr. J. W. Johnson. 

Eastern Counties Section: Tuesday, November 8, 7.30 
— Library Lecture Hall, Ipswich. ‘ Conflicting 
ssues in Design and Production,” by Mr. L. H. Pomeroy. 
Coventry Section: Wednesday, November 9, 7.30 p.m., 
King’s Head Hotel, Coventry. ‘The Manufacture of 
Copper Wire,” by Mr. G. H. Fox. Luton, Bedford and 
District Section: Wednesday, November 9, 7.30 p.m., 
Royal Hotel, Luton. ‘‘ Modern Heat Treatment,’ by 
Mr. H. Toplis. 


Rartway Cius.—To-night, 7.30 p.m., 57, Fetter-lane, 


InstiITUTE oF TRANSPORT.—Birmingham and District 
Section : Tuesday, November 8, 6 p.m., Queen's Hotel, 
Birmingham. “ The ‘ Salter Report’ and its Effect on 
Modern Road Transport,” by Mr. J. 8S. Nicholl. New- 
castle-on-Tyne and District Section : Friday, November 11, 
7.30 p.m., Station Hotel, Newcastle-on-Tyne. ‘‘ An 
Englishman’s Impression of the Italian State Railways,” 
by Mr. R. C. V. . 

ILLUMINATING 
November 8, 7 p.m., G.E.C. 


ENGINEERING Socrery.—Tuesday, 
Research Laboratories, 


Wembley. “Luminous Discharge Tube Lighting,” by 
Mr. C. C, Paterson. 
Hvuitt Association oF Enoaineers.—Tuesday, No- 


vember 8, 7.15 p.m., Municipal Technical College, Hull. 
“* Heat and Acid-Resisting Alloys,” by Mr. J. F. Kayser. 

InstiTUuTION OF AUTOMOBILE ENGINEERS.—Coventry 
Centre: Tuesday, November 8, 7.30 p.m., King’s Head 
Hotel, Coventry. ‘* Repairs and the Importance of the 
Repair Department,” by Mr. 8. H. Troughton. 

InsTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScottanD.—Tuesday, November 8, 7.30 p.m., 39, Elm- 
bank-crescent, Glasgow. “A New Gyroscopic Tech- 
nique,” by Professor J. G. Gray. 

INSTITUTION OF ENGINEERING INsPECTION.—Wednes- 
day, November 9, 5.30 p.m., Royal Society of Arts, 
John-street, Adelphi, W.C.2. “The Development of 
Water-Tube Boilers,” by Mr. C. H. Davy. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Wednesday, November 9, 7.15 p.m., Magnet House, 
Kingsway, W.C.2. “ Electric Lifts,” by Mr. J. H. 
Meacock. 

Betrast AssocraTION OF ENGINrERS.—Wednesday, 
November 9, 7.20 p.m., Municipal College of Technology, 
Belfast. ‘‘ The Pneumatic Conveying System and Some 
of its Applications,” by Mr. J. 8. Loutit. 

Royat Socrety or Arts.—Wednesday, November 9, 
8 p.m., John-street, Adelphi, W.C.2 ‘* New Develop- 
ments in Colour Kinematography,” by Mr. T. H. Baker. 

Instrrutr or Merats.—Swansea Local Section : 
Thursday, November 10, 6.15 p.m., Y.M.C.A., Swansea. 


“Some Stainless Alloys,”’ b r. L. B. Pfeil: London 
Local Section : Thursday, November 10, 8 p.m., Royal 
School of Mines, South Kensington, 8.W.7. ‘‘ Non- 


Ferrous Metals and Alloys in Railway Engineering,” by 
Sir H. Fowler. Sheffield Section: Friday, 
November 11, 7.30 p.m., The University, Sheffield. 





E.C.4. “The Union of Rail and Road,” by Mr. E 
Codd. 

InstiITUTE OF BritisH FounpRYMEN.—L hire 
Branch: Saturday, November 5, 4 p.m., College o 
Technology, Sackville-street, Manchester. ‘* Contrac- 


tion, Distortion and Camber in Grey Iron Castings,” by 
Mr. E. Longden. Scottish Branch: Saturday, November 
5, 4 p.m., Royal Technical College, Glasgow. “ Plaster 
Pattern in General Foundry Practice,” by Mr. R. Ballan- 
tine. London Branch: Thursday, November 10, 8 p.m., 
Charing Cross Hotel, W.C.2. ‘“‘ Fuel Oil as Applied to 
the Ferrous and Non-Ferrous Foundry Industries,” by 
Mr. F. Unwin. Middlesbrough Branch: Friday, 
November 11, 7.45 p.m., Cleveland Scientific and Tech- 
nical Institute, Corporation-road, Middlesbrough. “ Fur- 
nace Linings,” by Mr. J. F. Hyslop. Wales and Mon- 

Branch: Saturday, November 12, 6.30 p.m., 
Merchant Venturers’ Technical College, Bristol. “‘ Some 
Methods of Production in a Modern Malleable-Iron 
Foundry,” by Mr. H. J. Beck. West Riding of Yorkshire 
Branch: Saturday, November 12, 6.30 p.m., Technical 
College, Bradford. Discussion: “ Iron Castings versus 
Fabricated Parts,” by Mr. A. W. Walker and Mr. E. B. 
Shore. 


Royat INnstrTvTron. 





Monday, November 7, 5 p.m., 


Albemarle-street, W.1. General Meeting. Tuesday, 
November 8, 5.15 p.m. “ Rays and diations ” 
(Lecture II), by Dr. E. N. da C. Andrade. 

Society oF EnNcGIneers.—Monday, November 7, 


sr Geological Society, Burlington House, Piccadilly, 
A, “Pa tive and Projection Drawing for Engineer 
Draughtsmen,” by Prof. C. L. T. Griffith. 

INsTITUTION OF ELECTRICAL ENGINEERS.—Monday, 
November 7, 7 p.m., Victoria-embankment, W.C.2. 
Informal Meeting. Discussion: “ The Present Depres- 
sion—Is Electricity the Way Out?” by Mr. J. F. 
Shipley. Mersey and North Wales (Liverpool) Centre : 
Monday, November 7, 7 p.m., The University, Liverpool. 
“ The Work of Oliver Heaviside,” by Dr. W. E. Sumpner. 
North Midland Centre : Tuesday, November 8, 7 p.m., 
Hotel Metropole, Leeds. ‘‘ Metal-Clad Switchgear, 
Automatic Protection, and Remote Control, with Special 
Reference to Development during the Last Seven Years,” 
by Mr. H. W. Clothier. Scottish Centre: Tuesday, 
November 8, 7.30 p.m., Institution of Engineers and 
Shipbuilders in Scotland, 39, Elmbank-crescent, Glasgow. 
“The Electric Lighting of Buildings,” by Mr. A. B. 
Read and Dr. J. W. T. Walsh. London Students’ 
Section: Friday, November 11, 6.15 p.m., Victoria- 
embankment, W.C.2. ‘‘ Some of the Less Well-Known 
Methods of Electric Propulsion,” by Mr. R. J. Eldred. 


Soctery or CuHemicat Inpustry.—London Section : 
Monday, November 7, 8 p.m., Chemical Society, Bur- 
li m House, Piccadilly, W.1. ‘‘ Fermentation of 
Cellulose,” by Mr. H. M. Langwell. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS.—Tuea- 
day, Novernber 8, 5.30 p.m., ey Society of Arts, 
John-street, Adelphi, W.C.2 “The Mechanism of 
Lubrication,” by Mr. W. F. Parish and Mr. L. Cammen, 
read by Dr. F. H. Garner. 

InsTITUTE OF MARINE ENGINEERS.—Tuesday, No- 
vember 8, 6 p.m., 85, The Minories, E.C.3. “* The Produc- 
tion, Handling, and Marketing of Coal for Marine 
Purposes,” by Mr. W. J. Drummond. Junior Section : 
Thursday, November 10, 7 p.m., “ The Running and 
Maintenance of Steam Reciprocating Machinery,” by 





Society, King’s College, Strand, London, W.C.2. 





Mr. R. Jolly. 





“Practical Digest on Cluster Mills, Four-High Mills, 
&e., and the Trend of Rolling-Mill Design,” by Mr. E. 
Williams. 


Royat AeEronavuTicaAL Socrery.—-Thursday, Nov. 
vember 10, 6.30 p.m., Royal Society of Arts, John- 
street, Adelphi, .C.2. “ Airscrew Design,” by Mr. 
D. L. H. Williams. 

InsTITUTION OF STRUCTURAL ENGINEERS.—Thuraday, 
November 10, 6.30 p.m., 10, Upper Belgrave-street, 
8.W.1. “The Design of Welded Structures,” by 
Mr. C. Helsby. : 

Norts-East Coast InstrruTion oF ENGINEERS AND 
SurpavurtpEers.—Friday. November 11, 6 p.m., Mining 
Institute, Newcastle-on-Tyne. “Fires on Ships,” by 
Mr. E, L. Champness. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
November 11, 7.15 p.m., Engineers’ Club, Albert-square, 
Manchester. ‘“‘The Relation of the Offices to the 
Shops,” by Mr. F’. C. Lawrence. 








Anoio-GermMan CoMMERCE IN Moror CycLEs.—A 
confidential report on the markets for motor cycles in 
Germany, on information received from the 
Commercial Secretary to H.M. Embassy at Berlin, has 
been issued by the Department of Overseas Trade to 
firms whose names are entered on its Special Register. 
United Kingdom firms desiring to obtain a copy of the 
report, together with particulars of the Special Register 
service of information, should apply to the Department, 
at 35, Old Queen-street, London, 8.W.1, quoting refer- 
ence No. G.X. 11,902. 





LecruREs ON WELDING at Braprorp.—A lecture on 
“‘ Electric Welding as Applied to Bridges and other Steel 
Structures on the London and North Eastern Railway ” 
will be delivered at the Technical College, Bradford, on 
Tuesday, November 8, at 7.30 p.m., by Mr. H. Bruff, 
of the staff of the North-Eastern Area of the Railway. 
In conjunction with the Bradford Engineering Society a 


kinematograph film will be shown at the Technical 
College on yA November 28, at 7.30 p.m. The 
etal Treatment by the Oxy-Acetylene 


film is entitled “ 
Process,”’ and has been lent by the Acetylene and Welding 
Consulting Bureau, Limited, London. Admission is 
free on both occasions. 





Women’s Enorvzertne Socrety.—The tenth Annual 
Conference of the Women’s Engineering Society was 
held at the University College, Southampton, from 
Friday, September 16, to Monday, September 19. On 
the opening day, a meeting was held with the President, 
Miss V. ae in the chair, when a welcome was offered 
by Mr. K. H. Vickers, principal of the College, and a dis- 
cussion on “ Careers and —— for Women in Engi- 
neering,” took place. On Satu , Visits were paid to 
the new docks extension of the Southern Railway and to 
the Homeric, while on Sunday those attending the 
confsrence were present at an air meeting, which had been 
organised by the Society in connection with its new 
aeronautical section. This was held at Atlantic Park, 
Eastleigh, and several women pilots took part. Miss 
E. M. Kennedy has been elected president and Mrs. 
Mollison (Miss Amy Johnson) vice-president for the 


ensuing year. 
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35 and 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 





TetecraPpHic ‘“‘ ENGINEERING,” LESQUARE, 
ADDRESS LONDON. 
TELEPHONE NuMBER—TEMPLE BAR 3663 


(2 lines). 


SUBSCRIPTIONS, “HOME. AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom ........................ £3 5 0 
For Canada— 
Thin paper copies ........................ £218 6 
Thick paper copies....................0++ £3 3 0 


For all other places abroad :— 
Thin paper copies ... 0 
Thick paper copies 6 
Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 








When foreign subscriptions are sent by Post Office 
penance advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than 5 p.m. on Wednesday. Alterations to stand- 
ing ad ents must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 


ing, otherwise they will be taken as correct. 


All accounts are payable to ““ ENGINEERING,” Ltd. 
Cheques should be crossed “The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W:C.2. 
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THE THEORY OF THE VELOX 
BOILER. 


SEVERAL independent calculations, have credited 
the Velox boiler of Messrs. Brown, Boveri and Com- 
pany with a theoretical efficiency of 102 per cent. or 
more. This is, of course, absurd, but apparently no 
one has hitherto detected the source of the error, 
and, by some, the discrepancy has been attributed to 
a mysterious heat pump effect. Some years ago, 
in steam 
calculations, and in an article published in our issue 
of June 9, 1916, on “ Some Errors in Steam Tables,” 
we pointed out that using these tables the anomalies 
were due to the fact that the total heats and entro- 
pies were inconsistent with the corresponding tabu- 
lated values of the pressure and specific volumes.* 
We noted that the only thermo-dynamically 
consistent tables then published in the English 
language were Callendar’s. It was, in fact, Callen- 
dar who first and from the very outset, insisted 
that steam tables should be thermodynamically 
consistent. Now the properties of air as given, 
even in the very best reference books, are not quite 
thermodynamically consistent. For example, in 
Kaye and Laby, the specific heat of air at constant 
volume is given as 0-1715 at 0 deg. C. The specific 
heat at constant pressure is given as 0-2417 at 20 
deg., equivalent, say, to 0-2413 at 0 deg. C. The 
ratio of these two figures is 1-407, but the value 
tabulated for the adiabatic index is 1-402 at 0 deg. C. 
To illustrate the impossible results which may 
follow from the use of — heats inconsistent 


* The following relationship must hold in any chsitinn- 
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with the specific volumes and pressures, consider 
the following cycle. A pound of air at 290 deg. ¢ 

(abs.) and at 14-7 lb. per square inch (abs.), is 
compressed to 44 atmospheres. It is next heated 
at constant volume to 2,300 deg. C. (abs.), and then 
heat is withdrawn at constant pressure until the 
temperature is 290 deg. C. (abs.). It is finally 
expanded isothermally down to the original volume 
and pressure. Now by the first law of thermo- 
dynamics, the difference between the total heats 
added and subtracted, must be equal to the work 
represented by the appropriate indicator diagram. 

In order to exaggerate the anomalies which arise 
from the use of data, which are thermodynamically 
inconsistent, we shall take 0-25 as the specific heat 
at constant pressure and the adiabatic index as 
1-4, giving 0-1786 as the specific heat at constant 
volume. We shall take the initial volume of the 
air as 13-15 cub. ft. per Ib. 

Then in the adiabatic compression no heat is 
added, but the absolute temperature at the end of it 
is 445-6 deg. C. (abs.), whilst its specific volume 
is 4-485 cub. ft. In now raising its temperature 
at constant volume to 2,300 deg. (abs.), the heat 
added is 331-19 Centigrade heat units. During 
this operation the pressure rises to 341-4 lb. per 
square inch. Heat is now withdrawn at constant 
pressure until the temperature is again reduced 
to 290 deg. C. (abs.). The heat parted with is then 
502-5 Centigrade heat units. In completing the 
cycle by an isothermal expansion down to the 
original volume and pressure, 62:47 Centigrade 
heat units are added to the gas. Hence subtracting 
heat added from heat withdrawn we get a balance 
of 108-8 Centigrade heat units, and if our data are 
consistent, this will be equal 
to the work represented by the corresponding 
indicator diagram. 

In compressing the gas adiabatically to 44 
atmospheres, the work done is equivalent to 26-7 
Centigrade heat units. No work is done during 
the heating at constant volume, but during the 
subsequent withdrawal of heat at constant pressure 
the work done is equivalent to 137-7 Centigrade 
heat units. Hence, the total work done on the gas 
is 164-4 Centigrade heat units. In the final iso- 
thermal expansion the work done by the gas is 
equivalent to 62-5 Centigrade heat units; so that 
the net work done on the gas is 101-9 Centigrade 
heat units. 

There is thus a discrepancy of very nearly 7 per 
cent., which is entirely attributable to the fact 
that the data used are thermodynamically incon- 
sistent. We may recall that in the Velox boiler, 
the gases are first compressed, then exploded, and 
passed at a very high speed through the flues, being 
finally discharged through a gas turbine, and the 
ideal case is represented by the cycle we have 
just described. It must, of course, be borne in 
mind that to draw deductions safely, cycles should 
always be completed. For example, in an incom- 
plete cycle, heat may be wholly converted into 
external work, as in the case of the isothermal 
expansion of a perfect gas. 

In some of the Brown-Boveri experiments the 
gases on their final discharge from the. gas turbine 
had a temperature lower than the ambient. As we 
pointed out in our issue of May 13, 1932, this condi- 
tion is one to be avoided. The complete plant, 
comprising compressor, boiler, steam turbine, and 
gas turbine, forms, in fact, a single heat engine, and 
any gain that the boiler may get by this excessive 
cooling is more than offset by a corresponding 
reduction in the external work done. This follows 
directly from the definition of the second law of 
thermodynamics, formulated by Kelvin in 1851, viz., 
“It is impossible, by means of inanimate material 
agency, to derive mechanical effect from any portion 
of matter by cooling it below the temperature of the 
coldest of surrounding objects.” It follows, there- 
fore, that such cooling must involve a net loss. 

The same consideration applies to another scheme 
which has been suggested with the idea of avoiding 
the large loss of available energy, which is repre- 
sented by the difference between the temperature 
of combustion and the temperature of the steam. 
The scheme, of which only the general idea has 
been put forward, without details of any kind, is 
to reduce the temperature of the gases by utilising 
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them to operate a heat pump, which in its con | 
would supply gases to the boiler at a little above | 
the steam temperature. Apart from other draw- 
backs, it has to be noted that to operate the heat 
pump it would be necessary to convert the energy 
of the hot gases into mechanical work, and if this 
is to be done, it would obviously be better to use 
the work to drive a generator, or the like, directly, 
rather than to drive a heat pump, the heat from 
which is ultimately to be converted into work by a 
steam turbine supplied from the boiler. 





A YEAR’S SHIPBUILDING. 

Ir is so well known as to be almost superfluous to 
mention that, as a result of the general decline in 
international trade, shipping freights for months 
past have been at a very low level. The natural 
consequence is that many vessels are being run at a 
loss and that the number of ships laid up has been 
increasing steadily. While these facts are well 
known, the full gravity of the position is not, 
perhaps, universally recognised, and we propose to 
bring the point home by quoting a few figures. On 
June 30, 1930, the total tonnage of merchant ship- 
ping lying idle in the ports of the world was estimated 
to be 5,000,000. A year later, namely, on June 30, 
1931, the total laid-up tonnage had increased: to 
10,500,000 tons. On June 30 of the present year 
the vessels lying idle had reached the enormous 
total of 15,000,000 tons, i.e., upwards of 20 per cent. 
of the world’s available merchant tonnage. It has 
been said with truth that a proportion, at all events, 
of this idle tonnage will never put to sea again and 
that surplus and obsolete ships should be broken up. 
While Government proposals to this end have been 
put forward, more or less in a tentative manner, 
in the United States, Germany and Japan, it must 
be pointed out that the market value of scrap 
metals has fallen so low as to offer little inducement 
to private shipowners to resort unaided to this 
somewhat drastic measure for reducing their ton- 
nage. Nevertheless, something of the kind will, 
obv iously, have to be done sooner or later. Of! 
course, a gradual and sustained increase in the | 
volume of overseas trade would solve many of the | 
difficulties of the shipowner and the shipbuilder, 
but while the future is viewed with optimism in 
certain quarters, there does not appear to be much 
indication of immediate improvement. 

The operations of Lloyd’s Register of Shipping 
have necessarily been affected by the general posi- 
tion of the shipping world, but the annual report 
of the Society for the year ending June 30, 1932, 
shows that there has been no curtailment in any of | 
its activities. The number and gross tonnage of new 
vessels classed by the Society during the year under 
review were 263 and 920,902, respectively. As was 
to be expected, these figures show a considerable 
decline from those of the previous year, when 557 
aggregating 1,758,610 gross tons, were 
classified. Furthermore, vessels for which plans 
were approved by the Committee of the Society 
totalled only 139, making together 258,110 gross 
tons. The corresponding figures for the previous 
year, namely, 240 vessels and 564,280 tons, were 
already far below the average of recent years. The 
report adds that much of the decrease, between the 
present year and 1930-31, is accounted for by a drop 
of 225,000 tons in the projected tanker tonnage, 
this year’s figure only reaching 22,960 tons, against 
nearly 250,000 tons last year. Of the total pro- 
jected tonnage, 60 per cent., representing 92 vessels 
comprising 153,890 tons, is to be constructed in 
this country. 

Of the vessels built during the year under review 
and classified by the Society, 17 are of 10,000 tons 
and upwards. Ten of these are steamships and the 
remaining seven are motorships. The largest vessel 
on the list is the 27,759-ton White Star Line motor-. 
ship Georgic, built and engined by Messrs. Harland 
and Wolff, Limited, Belfast, an illustrated descrip- 


vessels, 





tion of which appeared in our columns on page 711 
of vol. exxxiii (1932). Next in order of size came 
the two turbo-electric steamers Strathnaver and 
Strathaird, each of 22,540 gross tons, constructed and | 
engined by Messrs. Vickers-Armstrongs, Limited, | 
Barrow, and owned by the Peninsular and Oriental | 
Steam Navigation Company. The fourth largest 





vessel is the 22,424-ton quadruple-screw, turbo- 
electric steamer Monarch of Bermuda, owned by 
Messrs. Furness, Withy and Company, Limited. 
A detailed description of this vessel appeared in 
ENGINEERING, vol. cxxxii (1931), page 650 et seq. 
It will be recalled that the vessel was constructed by 
Messrs. Vickers-Armstrongs, Limited, Newcastle- 
upon-Tyne, and that Messrs. The General Electric 
Company, Limited, Birmingham, were responsible 
for the propelling machinery. The remainder of the 
ships of over 10,000 tons include the 18,017-ton 
turbine steamers Mariposa and Monterey, built in the 
United States and owned by the Oceanic Steamship 
Company ; the Norwegian whaling-service steamers 
Kosmos II, Svend Foyn, and Vestfold; and the 
turbine steamers Carthage and Corfu, owned by the 
Peninsular and Oriental Steam Navigation Com- 
pany. In addition to the vessels mentioned above, 
a number of large ships were in course of completion 
to the Society’s classification on June 30 last. The 
most noteworthy of these were the quadruple-screw 
Italian liners Rex and Conte di Savoia, detailed 
illustrated descriptions of which will be found on 
page 426 ante. A third large liner, now under 
construction, is the Furness, Withy 22,500-ton 
turbo-electric liner Queen of Bermuda, which, as 
stated in the description that appeared in our 
columns on page 279 ante, was launched on Sep- 
tember 1. Two quadruple-screw motorships, the 
Neptunia and the Oceania, each of about 20,000 tons, 
are being constructed at Monfalcone by the Cantiere 
Riuniti dell’ Adriatico for the Cosulich Line. 

Ships intended for the carriage of oil in bulk, 
built under the superintendence of the Society 
during the twelve months covered by the report, 
numbered 64 and totalled 454,232 gross tons, which 
latter figure represented nearly one-half of the total 
tonnage classified, namely, 920,902. The important 
position now held by oil tankers is shown by the 
fact that the aggregate tonnage of these vessels, 
as recorded in Lloyd’s Register Book, has increased 
from 1,478,988 in 1914 and 2,929,113 in 1919, to 
8,911,258 in 1932. 

Turning now to that section of the report which 
deals with marine propelling machinery, we find 
that 10 vessels, making together 84,640 tons and 
classified by the Society, have been fitted with 
geared turbines. In four other vessels, namely, 
the Strathnaver, Strathaird, Monarch of Bermuda 
and Rangatira, a vessel of 6,152 tons built and 
engined by Messrs. Vickers-Armstrongs, Limited, 
Barrow, for Messrs. The Union Steam Ship Company 
of New Zealand, Limited, turbo-electric drives have 
been installed. The practice of connecting an 
exhaust-steam turbine to the main-engine shafting 
has been employed in three vessels built to the 
society's classification during the year under review. 
In two of them, the S.S. Pan Bolivar and the 
S.S. Hilary, the exhaust turbine is connected to the 
main shafting by reduction gearing and a hydraulic 
clutch, while in the case of the third, the 8.S. Erin, 
the turbine drives a directly-coupled electric gene- 
rator, which supplies power to a motor mounted on 
the main shafting. 

That the gradual replacement of coal by oil is 
continuing is shown by some striking figures con- 
tained in the report. It is stated, for instance, 
that no less than 82 per cent. of the steamer tonnage, 
built. to the Society’s classification during the year, 
was fitted for burning oil fuel. Furthermore, a 
table compiled from the Society's records illustrates 
the relative proportions of reciprocating steam 
engines, steam turbines, and internal-combustion 
engines fitted in vessels built to Lloyd's classification 
during recent years. This shows that in 93-8 per 
cent. of the tonnage built during the year 1931-32 
oil is employed as fuel, either in internal-combustion 
engines or for burning under boilers, leaving only 
6-2 per cent. entirely dependent on coal. It should, 
of course, be pointed out that included in the first 
category are a number of vessels which can burn 
either coal or oil in the furnaces of their boilers. 
A similar table, compiled from Lloyd's Register 
Book, and embracing all existing vessels of 100 tons 
gross and upwards, shows, however, that 30,173,383 
tons, or 44-] per cent. of the total, comprise oil- 
consuming ships, while 38,194,758 tons, or 55-9 per 
cent., consist of ships entirely dependent upon 
coal. 





An important and growing section of the Society's 
work is that dealing with refrigerating machinery 
and insulation. During the twelve months covered 
by the report refrigerating installations were fitted 
in 15 vessels under the Society’s superintendence. 
The total insulated space involved is 1,555,590 
cub. ft., the largest unit being that of the MLS. 
Highland Patriot, which measures 527,000 cub. ft. 
For a number of years past the Society has under- 
taken the survey of frozen-meat stores on land, 
and during the year under review upwards of 
11,000,000 cub. ft. of cold-storage space have been 
inspected. Moreover, 10 refrigerated railway cars 
have been constructed under the survey of the 
Society’s officials, in accordance with the rules of 
Lloyd’s Register. Another section of the Society's 
work consists in the testing of anchors and chain 
cables and of ship and boiler steel. The considerable 
drop which has taken place in the amount of the 
ship and boiler steel tested is eloquent of the decline 
in shipbuilding. Only 274,910 tons of this material 
were tested during the past year, against 592,251 tons 
in 1930-31 and 1,259,478 tons in 1929-30. 

By way of conclusion, it may be of interest to 
quote some figures to indicate the extent of the 
operations of the Society. The number and total 
tonnage of the merchant vessels afloat, to which 
the classification of Lloyd’s Register has been 
assigned, amounted to 9,991 ships and 33,521,488 
tons, respectively, at the end of June last. If to 
these totals be added the number and tonnage of 
the vessels under construction to the Society's 
classification at the end of the twelve months under 
consideration, namely 108 ships, making together 
640,798 tons, the grand total becomes 10,099 vessels, 
aggregating over 34,000,000 tons. 





NOTES. 


Tue ARITHMETIC OF THE RATES. 


THE sums now demanded by the local authority 
from the householder on account of rates have 
become so preponderating an item in the domestic 
budget that we should have thought those called 
upon to pay them would have made themselves 
fully acquainted with their incidence. Yet, accord- 
ing to Dr. William A. Robson, it is still generally 
held that the measure of a local authority’s extrava- 
gance or economy is determined solely by the 
poundage of the rate, and that the assessable value, 
on which the impost is levied, is usually ignored. 
In support and illustration of this contention he 
has prepared an analysis of local expenditure, which 
has been issued by the National Association of 
Local Government Officers. This is of great interest 
in view of the light it throws on certain anomalies 
and differences in the position. It may be studied 
with advantage by all who are called upon to pay 
rates. During the year ended March 31, 1932, 
148,000,000/., levied on jproperty with an assess- 
able value of 265,325,000/., was collected on account 
of rates in England and Wales. No less than 
88 per cent. of this amount came from London, 
the County Boroughs, the Boroughs and Urban 
Districts, which contain 80 per cent. of the popu- 
lation and have a rateable value six times as 
great as that of the remaining rural districts. 
This sum was 1,000,000/. less than in 1930-1931, 
and 18,000,000/. less than in 1928 on a lower 
rateable value. In London, however, the amount 
increased by 600,000/. during the same period. 
At the same time the average poundage fell 
from 12s. 10$d. to Ils. 1}d., and the average 
amount collected per head of population from 
4l. 4s. 10d. to 31. 14s. Id. The poundages in 
different parts of the country range from Is. 4d. in 
a Nottinghamshire parish to 28s. 3d. in a parish in 
Glamorganshire. This range is, however, narrower 
than it was a few years ago, as no local authority 
now levies a rate above 30/. in the pound, whereas 
in 1927-1928, seven were in excess of that figure. 
Moreover, only 18 have a rate in excess of 20s. 
The great majority of rates are, in fact, to be 
found to lie between 10s. and 14s., and nearly all 
fell between 8s. and 16s. In 75 per cent. of the 
areas there was a decrease in the rates compared 
with 1930-1931, and in 13 per cent. an increase. 
On the other hand, in many areas where the poundage 
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is low, the rateable value is high, and it is therefore 
argued that the proper basis of comparison is the 
rateable value per head. As regards the part played 
by rates in municipal finance, it is pointed out that 
of the aggregate current expenditure of 423,000,000/., 
only 156,000,000/. is derived from this source, the 
remainder accruing from trading departments, fees 
and grants of various kinds. The rates are mainly 
expended on education, poor relief, highways, police 
and public health. Most of the trading services are 
self-supporting, and do not, therefore, come into 
the picture. 


Tue INsTITUTION OF MECHANICAL ENGINEERS. 


Though the 1932-1933 session of the Institution of 
Mechanical Engineers may be said to have opened 
with the informal meeting of October 14, at which 
the Informal Meetings Sub-Committee was elected, 
the delivery of the Presidential Address, which took 
place on Friday, October 28, at Storey’s-gate, 
St. James’s Park, marks the real commencement, 
this being the first general meeting. The address 
was preceded by the usual routine business, and 
the President, Mr. William Taylor, O.B.E., then 
made some comments on the re-arrangement of the 
main hall of the buildings which had been made 
since the last meeting. Mr. Taylor’s address was 
entitled “‘ Mechanical Engineering Applied to the 
making of Lenses,” and was profusely illustrated 
by actual examples of lens work and by lantern 
slides. An abstract of the address is given on page 
532 of this issue. Both considerations of space 
and the rules of the Institution prohibit full repro- 
duction. Our account is dictated by these exige:icies, 
and not from any desire to omit less interesting 
material, there being, as a matter of fact, none 
which could be so termed. It may be observed 
further that Mr. Taylor, in his address, hardly did 
justice to his own important work in the production 
of limit-gauges and accurate screw-threads. The 
omission was no doubt due to the large field 
already covered by the description of the mechanical 
side of lens manufacture, and was to some extent 
made good by the display of about 40 illustrative 
exhibits laid out, with explanatory notes, in the 
entrance hall. These were most interesting, but 
required more time for proper examination than 
most of the members were able to find. At the 
conclusion of the address, Mr. William Reavell, the 
senior past-president present, proposed a vote of 
thanks to Mr. Taylor, which was seconded by 
Dr. A. P. Thurston, M.B.E., and was accorded with 
a vigour which showed how much the address had 
been appreciated by the well-filled hall. The meeting 
terminated by the announcement that the Thomas 
Hawksley Lecture would be delivered by Professor 
Lord Rutherford, O.M., on Friday, November 4, at 
6 p.m., the subject being “‘ Atomic Projectiles and 
their Application.” 


THE CHARTERED INSTITUTE OF PATENT AGENTS. 

Early engineering history records many painful 
instances of unrewarded invention, costly litigation 
and wasted time, which alone afford ample justifi- 
cation for the formation of the Chartered Institute 
of Patent Agents, to say nothing of the disappointed 
hopes and fruitless expenditure caused by want of 
knowledge on the part of a patentee acting alone 
or on unqualified advice. It is a matter for satis- 
faction, then, that the Institute continues to show a 
vigorous activity, as the appreciative speeches 
made at its Jubilee dinner on Wednesday, October 
26, testify. Sir William S. Jarratt, Comptroller- 
General of Patents, Designs and Trade Marks, in 
proposing the toast of “‘ The Chartered Institute of 
Patent Agents,” said that his thirty-eight years of 
official life had provided opportunities for observing 
the work of the Institute at close range. He 
commended the manner in which the council, 
whilst guarding the interests of the public, had 
done everything possible to improve the position of 
patentees. He then briefly reviewed the course of 
invention in the past fifty years, and of the develop- 
ment of Patent Law. The new rules which came 
into force on the preceding day had brought these 
laws more into conformity with those of the two 
great inventive countries, the United States and 
Germany, and he felt that the new legislation would 
make patents more freely obtainable. The president 





of the Institute, Mr. F. Gilbert Brettell, who occupied 
the chair, responded. Invention must be looked to, 
he said, to stimulate industry by encouraging fresh 
demands and creating fresh markets. He then 
spoke appreciatively of the work of the founder- 
members, and read a number of congratulatory 
telegrams from foreign countries. To Mr. A. A. 
Thornton fell the duty of proposing the toast of 
“The Guests,” which he performed with pleasant 
humour. Justice the Hon. Sir Harry T. Eve was 
equally witty in his response, and at its conclusion 
paid a tribute to the usefulness of the Institute in 
preventing needless litigation and in other direc- 
tions. Dr. Leslie Burgin, Parliamentary Secretary 
to the Board of Trade, also responded. The educa- 
tional equipment demanded of the patent agent 
by the Institute was, he said, very extensive, and 
the great degree of rectitude demanded and secured 
was striking. The Board of Trade was always 
happy to give what assistance it could to the 
Institute. At the conclusion of the dinner a dancing 
programme was provided, ladies being present, and 
the council and its secretary and registrar, Mr. H. 
Thompson, are to be complimented on a function 
successful in every respect. 


THe HamMMER Biow on BRIDGES. 


At the Institution of Structural Engineers on 
Thursday, October 27, Professor C. E. Inglis, 
F.R.S., gave an address on “‘ Dynamic Effects in 
Railway Bridges,” in which he summed up the 
results of the mathematical investigations he 
carried through on behalf of the bridge stress com- 
mittee whose report dated October, 1928, was 
summarised and commented on in our issues of 
February 1 and February 15, 1929. In the course 
of his address, Professor Inglis emphasised the fact 
that in bridge work dynamic stresses are almost 
exclusively due to the hammer blows arising from 
the imperfect balance of the mechanism of the 
locomotives, and he exhibited many diagrams 
showing how closely the dynamic deflection of 
bridges as actually observed, agreed with the corre- 
sponding mathematical analysis. In the case of 
short spans he stated that the fundamental natural 
frequency can never synchronise with the periodicity 
of the hammer blows, and in long span bridges 
synchronism will occur only at comparatively low 
speeds so that in such cases a speed limitation might 
be positively harmful. For spans of intermediate 
lengths of 120 ft. or thereabouts, the fundamental 
natural frequency is of the order of six periods a 
second, and resonance may then be developed at 
bigh engine speeds. The amplitude of the oscilla- 
tions, is, however, limited by the fact that as the 
locomotive moves on, the periodicity of the combined 
mass of bridge and engine alters so that perfect 
resonance can not be sustained. A still more 
important check on the development of large oscilla- 
tions is the damping factor, which is very great in 
short bridges, but may be relatively small in the case 
of large spans. The problem of calculating oscilla- 
tions was he showed, very complicated if all factors 
were taken into consideration, but results sufficiently 
accurate for all practical needs could it was stated, 
be obtained by regarding the locomotive as skidding 
its wheels when at mid-span. 


IRRIGATION Works IN Mapras. 


The rainfall of Madras is unequally distributed, 
and while the annual average for the whole province 
is 37-6 in., as much as 77 in. of rain may fall in 
the Tanjore district, in any one year, and as little 
as 11 in. in the Anantapur area. Again, while the 
coastal regions are subject to cyclonic storms, the 
amount of rain which falls in many districts in the 
interior is erratic and often insufficient. In an 
endeavour to equalise matters and to safeguard 
their crops during dry periods, the industrious 
population of the Presidency, for centuries past, 
have been active in the construction of tanks and 
other irrigation works. A large proportion of 
these are now in the hands of the Madras Govern- 
ment which restores and maintains them and builds 
new works as the necessity arises and funds become 
available. The annual administration report of the 
Public Works Department, Irrigation Section, 
which has recently come to hand, states that 
7,573,043 acres of land were irrigated by Government, 


works during the year ending June 30, 1931. This 
constitutes an increase of 192,176 acres over the 
total for the previous 12 months and represents 
19-32 per cent. of the total cropped area. The 
total revenue derived during the year under review, 
was Rs. 2,99,43,723 and the net revenue was 
Rs. 78,10,498. Some conception of the extent of 
the operations may be gained when it is stated that 
the total length of the main and branch irrigation 
canals was 4,465 miles on June 30, 1931, and the 
aggregate length of the distributary channels was no 
less than 10,327 miles. Some of the main irrigation 
canals, notably those in the Godaveri and Kistna 
deltas and also the Ganjam-Gopalpur and the 
Buckingham Canals, are employed for navigation 
as well as for irrigation. The total length of the 
waterways employed for this dual purpose, is 1,186 
miles. A fair proportion of the report before us is 
naturally devoted to constructional details of the 
Cauvery-Mettur dam; as however this work was 
dealt with very fully in our issues of February 26, 
March 11, and April 29 last, we do not propose to 
refer to the matter again here, especially as much 
of the information contained in the report is 
obviously not of recent date. The restoration of 
derelict tanks, which are spread over a wide area 
in Madras, constitutes an important feature of the 
work of the Department. The total area coming 
within the scope of the tank restoration scheme, 
which, incidentally, has been in existence since 
1883, is 102,500 sq. miles. On March 31, 1931, 
restoration works had been completed over an 
area of 83,919 sq. miles; in addition, restoration 
works in an area of 4,540 sq. miles were in progress 
or were about to be begun. It will be seen, therefore, 
that tanks had been restored or were in course of 
reconstruction on 86-3 per cent. of the total area 
comprising the scheme. 


CHEMICAL ENGINEERING AND 
THE AIRCRAFT INDUSTRY. 


THERE is no great difficulty in adducing numerous 
instances of the results of research with one par- 
ticular object in view finding applications in quite 
unexpected directions, and several such instances 
were cited by Mr. H. T. Tizard, C.B., F.R.S., in the 
course of the first Hinchley Memorial Lecture, 
which he delivered on Friday last in the hall of the 
Institution of Civil Engineers. Viscount Lever- 
hulme, who presided, said it had been decided by 
the Institution of Chemical Engineers to perpetuate 
the memory of their first honorary secretary, the 
late Professor J. W. Hinchley, by founding the 
Hinchley Memorial Lecture, to be delivered every 
three years, and as Professor Hinchley had been 
intimately associated with the Imperial College of 
Science and Technology, it was particularly appro- 
priate to invite the Rector of that College to deliver 
the first lecture. 

In the course of his lecture, Mr. Tizard said the 
aircraft industry was of great general interest for 
many reasons. Rapidity of transport was of special 
value to the far-flung community of nations which 
constituted the British Empire, but another aspect 
was the potential value of the aircraft industry as 
an export trade. In this connection, he pointed out 
that an aircraft engine weighed about 2 lb. per 
horse-power and cost about 3/. per horse-power, 
and it was interesting to note that the cost was 
of the same order as that of other prime movers. 
A locomotive, for instance, cost about 3l. per horse- 
power, although it weighed 150 lb. per horse-power. 
Roughly the cost of the material used in an aircraft 
engine was ls. per lb., so that the skill of the designer 
and the labour employed increased the value of this 
material thirty fold. The aircraft industry was also 
interesting as the first example of a wide concerted 
effort to put an industry on a paying basis, and 
also because it actually did not pay. Progress 
largely depended upon efforts made to make some- 
thing pay, since such efforts involved the pursuit of 
intense scientific research, the results of which must 
affect the progress of other industries. 

That this research affected the engineering 
industry was obvious, although its effect on the 
chemical industry was less so. The development 











of cellulose paints, however, afforded a striking 
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example of the latter. The possible uses of solutions 
of nitro-cellulose and cellulose acetate had been 
explored, to some extent, before the war, but their 
application on a large scale was for the protection 
of the fabric of aeroplanes and balloons. During the 
war, scientific knowledge of cellulose esters accumu- 
lated rapidly and the manufacture of cellulose 
acetate was begun. The shortage of the usual 
solvents, however, rendered it necessary to try 
substitutes, thus enlarging our knowledge of cellulose 





solutions and preparing the way for the economic 
production of modern cellulose finishes. The | 
manufacture of cellulose esters and solvents now | 
formed one of the important branches of the 
chemical industry. 

The chemical industry had also been affected by 
the researches made with the object of improving 
the thermal efficiency of aero engines by investigat- 
ing the properties of fuels. The really interesting 
advance in this direction was the discovery in 
America, by Midgley and Boyd, of the properties 
of lead tetraethyl in checking detonation. It was 
an astonishing fact that some 9,000 tons of this | 
substance was now made annually for the treatment | 
of 2,000,000,000 gallons of petrol. 

As an indication of some of the problems now 
facing the aircraft industry, the lecturer said that 
the total weight of some of the latest commercial 
machines was about 30,000 Ib., the horse-power 
necessary was 2,200, and the paying load 7,500 Ib., 
or only about 34 lb. per horse-power. In the case of 
a railway train, the paying load amounted to some 
80 Ib. per horse-power, while the corresponding 
figure for a motor omnibus was 30 lb. per horse- 
power, both based on maximum horse-power and 
maximum load. The figure quoted for aircraft thus 
appeared to be a staggering handicap to making 
aerial transport pay, but the lecturer pointed out 
that, in the case of an aeroplane, the paying load 
amounted to 2% per cent. of the total weight of the 
machine, whereas in the case of a railway train the 
maximum paying load was only about 12 per cent. 
of the total weight and actually was only some 
5 per cent. or 6 per cent. The paying load of a 
motor omnibus was about 40 per cent. of its weight. 
While the results obtained with aircraft were 
undoubtedly a great achievement, aerial transport 
could not be made to pay under present con- 
ditions and the actual receipts of Imperial Air- 
ways were only about half the cost of running the 
service. 

The only method of effecting a considerable 
improvement had no direct connection with chemical 
engineering. By cutting down the resistance of 
the aeroplane it would be possible to reduce the 
weight of the engine and fuel and add the difference 
to the paying load. If the resistance could be 
reduced by 20 per cent. it would be possible to 
increase the paying load from 3} lb. to 5 lb. per 
horse-power, and to do this it would be necessary 
to examine every detail of construction. In this 
matter there were some points of interest to 
chemical engineers. As some 16 per cent. of the 
operating costs were accounted for by fuel and oil 
it was necessary to consider the use of the Diesel 
engine. One great difficulty in this connection 
was to ensure even combustion of the fuel, and 
for this purpose it was necessary to control the rate 
of oxidation of the fuel in the cylinder. This might 
be done by mechanical means, or, perhaps, partly 
by chemical means. If ethyl nitrate were added 
to the fuel oil the rise of pressure was quite uniform, 
and this circumstance might be of profound interest 
to the chemical industry, since the use of Diesel 
engines was by no means confined to aircraft. 

Another big problem in ccunection with aerial 
transport was the cost of keeping engines in repair. 
An engine might, perhaps, run 500 hours and cover 
20,000 miles before being taken down, but the 








reason it had then to be stripped was mainly due to | 
lubrication troubles, arising from the gumming of | 
the piston rings, and not merely from carbonisation. | 


it was necessary for chemical engineers to keep 
abreast with new experimental work. 

Finally, the lecturer referred to the efforts made 
to reduce the weight of aircraft, which he said was 
mainly a metallurgical problem. Chemists, he 
remarked, must envisage the manufacture of mag- 
nesium in this country; the problems involved 
appeared to be less difficult than those connected 
with the manuficture of aluminium. The diffi- 
culties of preventing the corrosion of magnesium 
were, of course, extreme, but he thought they were 
being overcome. A difficulty peculiar to the air- 
craft industry had arisen from the collection of 
barnacles on the hulls of flying boats. In a few 
weeks in Mediterranean waters, barnacles collected 
to an extent sufficient to prevent a flying boat from 
rising from the water. To stop the growth, the 
anodically-treated aluminium had been coated with 
copper arsenide without much improvement, but 
a coating of cellulose over the anodic oxidation and 
over the copper arsenide seemed to be effective. 

In conclusion, the lecturer remarked that the 
problems of the aircraft industry appeared to be all 
connected either with stopping or controlling the 
rate of oxidation of fuel oil, lubricating oil, metals, 
&c., and he thought these must have a great in- 
fluence on the chemical industry. 


BUILDING RESEARCH. 
Tue Building Research Board, which was estab- 
lished in 1920, has made a practice during the last 
six years of presenting annually a report of its pro- 


ceedings, in which is incorporated an account of | 


current, and recently completed, work carried out 
by the staff of the Building Research Station at 
Garston, near Watford. From the scope and char- 
acter of the investigations described in the Report* 
for 1931, it is evident that this policy would be 
abundantly justified if only for the opportunity 
thus afforded the whole of the building and allied 
industries to utilise the results of the tests and minor 
researches which are, intentionally, capable of 
immediate application to structural problems of 
daily occurrence. Under the heading of * Intelli- 
gence and Minor Investigations,” this provision of 
solutions to questions embracing the whole range of 
building materials and methods constitutes one of 
the most important functions of the Research Station. 
During the last year or two the volume of such 
inquiries has reached the maximum with which the 
existing staff and equipment of the Station can cope, 
and the possibility of enlisting the assistance of 
commercial testing houses in a co-operative scheme 
is at present being explored in collaboration with the 
various interested professional bodies. 

For the problems involved in tests of fire resistant 
materials no facilities are yet available. Up tilla 


few months ago, indeed, no sound basis for fire | 


testing had been enunciated, and the requisite ex- 
perimental technique remains, consequently, to be 
developed. The recent issue of ‘ Draft tentative 
British Standard definitions and methods of test 
for fire resistance, incombustibility and inflamma- 
bility of building materials and structures” has 
removed one of the major obstacles to this class of 
investigation, and the provision of a central authori- 
tative testing laboratory is at present under con- 
sideration by the manufacturers concerned. The 
control of fire risk in building construction covers, 
however, a much wider field than the appraisal of 
resistant qualities, and calls for close attention in an 
era of rapid development in types and materials of 
construction. In this connection, the station has 
been able to assist the London County Council by 


the preparation of memoranda relating to the legal | 


regulations designed to control fire risks. In response 
to a further request from the London County 
Council, a Committee of the Building Research 
Board has been formed to recommend a code of 
practice for the use of reinforced concrete in build- 
ing. One other important link between science and 


tion of factors which determine the efficiency of 
domestic heating is at present retarded by lack of 
means to control external weather conditions. A 
proposal to expedite such research by the construc- 
tion, at Garston, of a “‘ controlled weather house,” 
in which an experimental room would be exposed 
to controlled conditions by enclosure within a larger 
structure, has secured both interest and financial 
support from the members of the Institution. 

It will be apparent from these references to its 
policy that the Building Research Board loses no 
opportunity of enlarging its contacts in the endea- 
vour to be of service to every grade of the building 
industry. Much the same principle underlies the 
prosecution of the more fundamental items of re- 
search, many of which are substantially advanced 
by the aid and co-operation of industrial interests. 
Prominent among such work is a lengthy investiga- 
tion of materials, known as pozzuolana, which have 
the property of combining with lime in the presence 
of water to form a cementitious compound. Fine 
ash from a boiler installation using pulverised fuel 
| has been found to possess good pozzuolanic qualities, 
| and tensile strength tests of lime mortars containing 
| various proportions of the ashes have given good 
|results, comparing favourably with moderately 
| hydraulic lime mortars. The more general problem 
|of the optimum ratio of pozzuolana to lime has been 
|studied with spent oil shale and Rhenish trass. 
|The attack of atmospheric carbon dioxide on lime 
land cement mortars containing pozzuolanic in- 
| gredients has also been studied by strength tests 
| of specimens stored under various conditions of 
humidity. Whilst the nature and sources of pozzuo- 
lanic activity are still incompletely ascertained, the 
data already accumulated with regard to mortars 
are likely to prove of definite commercial importance, 
and the work is being extended to investigate the 
compressive strength, permeability, shrinkage, mois- 
ture movement, and fire resistance of concretes con- 
taining pozzuolana. Promising results obtained in the 
production of autoclaved spent oil shale-lime bricks 
are now being followed up by tests, on a commercial 
scale, of strength and weathering properties. 





Jarly in 1931, an important line of research was 
inaugurated in co-operation with the Cast Concrete 
Products Association. Substantial advance has 
| already been made in the investigation of such out- 
| standing problems as the crazing of cast stone, the 
shrinkage of concrete products, and in related studies 
of the curing of concrete. Crazing, a defect which 
|consists in the development of a network of fine 
| cracks, may occur in all kinds of cement products, 
but is naturally most serious in the case of cast 
stone where decorative effect is of prime importance, 
| while in such objects of utility as fence posts, kerbs 
| and paving flags it may expose the reinforcement and 
reduce the resistance to wear. Observations made 
up till the present suggest that crazing is primarily a 
|surface defect, although cracks up to 7 mm. deep 
|are not uncommon and may penetrate much more 
|deeply. Sawn blocks of crazed concrete, stained 
| with naphthol green B, have revealed a coincidence 
| between the depth of a surface layer in which the 
| free lime originally present has been converted by 
|exposure to calcium carbonate and the depth of 
|erazing penetration. These indications strongly 
| suggest that crazing is in some way dependent on 
carbonation. Further tests on specimens of 
cement mortar stored in carbon dioxide have shown 
marked shrinkages, due to carbonation, of the order 
of two-thirds the initial shrinkage (wet to dry). 
Under normal conditions this subsequent shrinkage 
takes place by the action of atmospheric carbon 
dioxide, and the conclusion has been reached that 
such carbonation constitutes the major factor in 
producing crazing. The effects are not, however, 
| solely attributable to the conversion of free lime to 
|calcium carbonate, and the obscure mechanical 
| effects of the partial or complete elimination of the 
|calecium of the cementing compounds are being 
further subject to chemical and microscopical 











Research on lubricating oils had shown that the | industry occurs in the collaboration between the | analysis. In addition to this work on concrete 
addition of aniline almost completely stopped the | Building Research Station and the Institution of | products, data are being accumulated for the benefit 


oxidation, which was also inhibited by the addition | 
of tin. It had also been shown recently that, in | 
some cases, used oil gave a much higher seizing | 
temperature than fresh oil. This all went to show | 
how littl we knew about lubricating oil, and that 


Heating and Ventilating Engineers. That section 
of the work of the station directed to the elucida- 


* Report of the Building Research Board for the Year | 


1931. H.M. Stationery Office. Price 3s. net. 


of manufacturer and user regarding the properties 
| of cement in relation to its composition, constitution 
and fineness. As the outcome of long and varied 
experimental work, the critical opinion is now 
advanced in the Report that the trend of cement 
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manufacture in recent years has been directed too 
exclusively to the rapid development of strength, 
without sufficient consideration of other properties. 
Recent comparative studies of normal and rapid 
hardening Portland cements show that part of the 
lime used in modern cement production is often 
ineffective in producing cement compounds or in 
contributing to strength, since it is uncombined 
after passing through the kiln. Tests on the rela- 
tion between flour content and compressive strength 
have also shown that fineness of grinding is not a 
criterion of strength for different cements. Other 
trials of rapid-hardening Portland cement mortars 
have revealed no connection between rate of strength 
development and resistance to chemical attack. 
“ The conclusion seems clear ”°—to quote the Report 
—“that systematic knowledge of the cement- 
burning process and factors affecting it has not 
kept pace with the changes in methods of cement 
production.” 

Whilst cement and its products inevitably pre- 
dominate among the subjects for building research, 
other materials are by no means neglected, and 
reliable information is being derived from controlled 
experimental work with paints, waterproofing com- 
pounds, plasters and bricks. An exposure wall of 
17 separate panels, each comprising four different 
types of masonry structure, is now available at the 
station for water penetration tests to assess the 
relative merits of waterproofing materials. Parti- 
cular attention has also been given of late to the 
physics of plastering in relation to the achievement 
of desirable results. In the special case, important 
to builders of small houses, of cement renderings 
to brickwork, the effects of brick texture, in produc- 
ing mechanical failure of the bond and subsequent 
failure of adhesion, are now under investigation. 
A study of the microporosity of bricks is interesting 
as having a bearing on problems both of plaster 
adhesion and watertightness. In this latter connec- 
tion, the advantages of a break in the capillary path, 
such as occurs in cavity walls, have been clearly 
demonstrated. The general subject of clay building 
materials is receiving adequate attention, a note- 
worthy branch of investigation being devoted to 
efflorescence in brickwork and its relation to sulpha- 
tion during the firing processes. 

A large portion of the work of the engineering 
section has been devoted during the year to the 
development of more satisfactory tests for cement 
to replace those at present in use in standard speci- 
fications. The study of temperature effects on 
concrete has also been advanced along two main 
directions, one dealing with the effects of external 
temperature on the strength development of the 
concrete, the other concerned with internal tempera- 
ture effects resulting from the normal processes of 
hydration in the cement. This work is being ex- 
tended to cover the effects of temperature on the 
hardening of coarsely-ground cements. After pro- 
longed and careful work, apparatus has now been 
devised by means of which the maximum tempera- 
ture rise likely to occur by hydration in a large 
concrete structure may be pre-determined from 
laboratory tests of a small sample of similar concrete. 
Experiments are also in progress to discover a small- 
scale test on a mortar which will yield reliable infor- 
mation as to the strength of concrete made with the 
same cement. Among the most interesting items of 
structural research is a newly-started investigation 
into the effect of impact on reinforced concrete. 
This work is being carried out, on a co-operative 
basis, at the instigation of the Federation of Civil 
Engineering Contractors to whom the problem, par- 
ticularly as affecting concrete pile driving, is of very 
direct concern. A start has already been made with 
a mathematical examination of the vibrations set 
up in a pile by impact, and preparations are well 
advanced for experiments with model piles under 
various loading and driving conditions. 

A peculiarly difficult subject for research, in view 
of the time required for experimental results to 
accrue, is presented by weathering of materials ; 
yet'no matter is perhaps so pressing in building 
work as the analysis of the factors involved in this 
condition. Studies of the fundamental processes 
at work and of allied problems of damp penetration 
have received fresh impetus by an approach from 
the physical-chemical side, whilst practical test 


work is now facilitated by the provision, at the 
station, of an exposure wall in which the effects on 
stonework of contamination by soluble salts can be 
periodically observed. Of the physical factors 
affecting weathering, porosity and pore structure 
have attracted most attention, and the design of 
apparatus for the direct measurement of hydrostatic 
pressure deficiency has greatly assisted the study 
of moisture content and moisture movement in 
building stones. The importance of atmospheric 
pollution as a factor in weathering is likewise fully 
recognised, and a method of estimating the average 
sulphur dioxide concentration over a large area 
has been developed at the Building Research Station. 
The procedure consists in exposing cylinders of 
100 sq. cm. area coated with a preparation of 
lead peroxide. This absorbent has the quality of 
reacting quantitatively, with the formation of 
insoluble lead sulphate, independently of the 
presence of moisture. It thus gives more reliable 
indications than alkaline absorbents or carbonates, 
and trials in a wind tunnel have shown that the 
rate of absorption does not appreciably diminish 
with the amount of sulphation likely to occur 
during a month’s exposure in a heavily-polluted 
atmosphere. 

The remainder of the Station’s activities are 
chiefly devoted to heating and day-lighting problems, 
with a view to the improved efficiency and comfort 
of buildings from the standpoint of the user. A 
specially interesting series of experiments, which 
has given rise to some controversy in the daily Press, 
was carried out in a Willesden school to compare the 
performance of various types of heating apparatus. 
The presence of the children was represented by 
four electric heaters emitting 8,000 B.Th.U. per hour. 
The results demonstrated the superiority of non- 
luminous electric radiators fixed to the walls at a 
height of about 7 ft. from the floor. Experiments 
on intermittent heating in a small room of a dwelling- 
house have indicated the marked reduction in the 
“warming-up ” period which follows from the pro- 
vision of interior wood panelling. By the aid of 
model rooms lined with sensitised paper, the distri- 
bution of ultra-violet radiation is also being investi- 
gated, whilst architectural sun-planning has been 
facilitated by the “‘ heliodon,” a simple apparatus 
which shows the direction in which sunshine falls 





on a model house at any hour of any day in the year. 

Acertain amount of the Building Research Station’s 
| work is carried out in collaboration with the National 
| Physical Laboratory. Among the more important 
of such items are full-scale investigations of wind 
pressure distribution over buildings and bridges, and 
considerations of the acoustic design of halls and 
rooms intended for public speaking. The increasing 
number of inquiries received by the Station relating 
to problems of sound transmission and absorption 
is eloquent testimony to the growing interest of the 
architectural profession in such matters. 

The foregoing examples, selected for the manner 
in which they illustrate the range of inquiry nowa- 
days included in building research, and with no 
intention of segregating them from other sections of 
'the work in progress at Garston, point somewhat 
forcibly to the need for a higher standard of scientific 
education in the building industry than exists gener- 
ally at the present time. As hitherto carried out, 
building construction has been largely a traditional 
art. Along with the modern influx of new materials 
and methods a considerable body of scientific know- 
ledge now exists, but it can, and will, be fully 
utilised for surmounting practical difficulties only 
by builders with some scientific training. Particularly 
is this true of those concerned with organisation, 
whether in matters of design or erection. In the 
opinion of the Director of Research, “ the national 
effort in building research must be stultified unless 
a science of building becomes the common know- 
ledge of the more responsible members of the in- 
dustry.” 











Drrecrion Inpicators on Motor VEHICLEs.—We 
have been informed that, in view of recent developments, 
the Minister of Transport, as a matter of urgency, has 
asked the Departmental Committee on Traffic Signs, 
which is at present sitting, to advise him as to whether 
or not the time has arrived when he should make Regula- 
tions on the subject of direction indicators on motor 








vehicles, and if so, as to the form which such Regulations 
should take. 





THE INSTITUTION OF GAS 


ENGINEERS. 


At the opening session of the autumn meeting of 
the Institution of Gas Engineers, which was held 
on Tuesday, November 1, in the lecture hall of the 
Institution of Mechanical Engineers, London, Mr. R. E. 
Gibson, the president occupied the chair. 

After formal business had been concluded, Sir 
Francis Goodenough presented the annual report 
on the education scheme. Preparation for the exami- 
nations held under the scheme, he said, were now 
definitely recognised as an essential part of the training 
of a gas engineer. The number of candidates at 
the examinations this year was 426, as compared 
with 310 in 1931. Similar rates of increase were 
found in the number of workmen taking the minor 
courses, organised in association with the City and 
Guilds of London Institute, and at these examinations 
a total of 1,682 candidates sat. The successful students 
for the diplomas in Gas Engineering and Gas Supply 
then received their awards from the President. Ten 
qualified in gas engineering and two in gas supply. 
The recently-instituted Charles Hunt Memorial Medals 
for premier success in these two subjects were then 
presented to Mr. J. H. Dyde and Mr. Lionel Poulter, 
respectively. The former submitted a thesis on “* The 
Generation, Distribution and Utilisation of Steam 
Power on a Gas Works,” and the latter, one on ‘* Some 
Aspects of Space Heating.” 

The report of the General Research Committee 
was then submitted for approval. This being the 
parent organisation for the sub-committees dealing 
with individual investigations, its report covered in 
general terms the many and varied types of work 
undertaken. The most important research work was, 
however, dealt with in detail in other reports which 
were presented later. 

The next business concerned the activities of a 
sub-committee entrusted with the consideration of 
the inspection and insurance of gasholders. In the 
1929 report of H.M. Chief Inspector of Factories, 
attention was drawn to the need for the proper inspec- 
tion of gasholders. While it was thought by the 
Council of the Institution that there was no reason 
to believe that gasholders were generally maintained 
any less efficiently than any other plant in the works, 
it was considered advisable that proper systematic 
records of all inspections, and the repairs effected, 
should be kept, in order to obviate any further sugges- 
tion of the establishment of Government regulations. 


Street LIGHTING. 


A paper on “The Planning of Gas Installations 
to Conform with the British Standard Specification 
for Street Lighting,’ was then presented by Mr. 
Frederick C. Smith. In this contribution, the data 
necessary to enable engineers to assess the relative 
merits and the economics of any schemes submitted 
to them, were given. This was achieved by, firstly, 
tabulating the essential data for a series of street 
lighting schemes designed to conform with the various 
standards in the specification, and, secondly, outlining 
a simple method for the development of street lighting 


schemes. In the present specification a very close 
relationship was assumed between visibility and 
horizontal illumination on the road surface. It 


advocated the avoidance of glare and the provision of 
fairly even illumination over the surface dealt with. 
There were, however, other factors relating to visi- 
bility, which were of undoubted importance, and 
thus it could not be assumed that schemes based 
entirely upon horizontal illumination were of necessity 
the best to promote the highest visibility. It was a 
debatable point which method of many was the most 
useful for expressing the efficiency of a light source 
for public lighting. There was no doubt that state- 
ments of efficiency in terms of total lumen output 
per unit of energy, without reference to the direction 
in which the light was projected and was to be utilised, 
were inadequate and might prove very misleading. 
When any lighting authority had decided upon the 
class of lighting to be provided in a given thorough- 
fare and the distribution curves for the lighting units 
under consideration were available, the subject of 
formation had to be dealt with. There were many such 
schemes of which those in most common use were :— 
Staggered setting with the lamps overhung above the 
road surface, staggered arrangement with the units 
mounted on columns on the kerb, and centrally sus- 
pended or mounted on columns in the middle of the 
carriage way. The staggered setting methods were 
very widely used in Continental cities and were fre- 
quently adopted in this country for new schemes. 
Such means were very useful for lighting fairly-wide 
roads, especially when there was a double traffic 
stream to each side. In the cases of roads giving marked 
specular reflection, there was the additional advantage 
that the resulting lanes of light were located directly 
in the course of the motorist, for whom visibility was 
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increased by virtue of the light background provided. 
When such a system was used with overhung lamps, 
gear should be provided to enable the units to be 
drawn-in and lowered for maintenance. 

The staggered formation with lamps mounted on 
columns on the kerb was commonly found in residential 
streets. It was questionable whether it would be 
adopted for main thoroughfares, when new layouts 
were under consideration. The use of centrally 
situated units, either suspended or mounted on columns, 
had very desirable features for all cases, except the 
widest of roads, and particularly where fast moving 
traffic had to be considered. They were that the shadows 
caused by vehicles on the road surface were shorter 
than was the case with some other formations; the 
lane of light from the lamps fell wholly on the road and 
the average brightness was therefore considerably 
augmented when compared with the staggered system ; 
and the method was the most economical for a given 
spacing: height ratio, because a greater proportion of 
the flux was utilised on the road surface than with any 
other system. There were other formations such as those 
with the units arranged in pairs and overhung above 
the road surface, and alternate pairs with centre light- 
ing or other similar schemes. To arrive at the most 
desirable arrangement, it was usually necessary to 
consider at least three different mounting heights. 
Those commonly taken were the minimum specified 
in the standard specification, that referred to in the 
same publication as “ lowest recommended’ and a 
further one say 3 ft. higher still. 

In the British Standard Specification it was stipu- 
lated that many particulars should be given with any 
tender, including such matters as light distribution 
curves of the fittings, the values of the maximum and 
average illumination on the carriageway, the luminous 
output of the light sources necessary to provide the 
illumination required, the type, rating and total number 
of gas burners, or electric lamps, to be used and, in the 
case of gas, the consumption for the complete instal- 
lation. The light distribution curves of the fittings 
were necessary to enable an estimate of the variations 
in illumination on the carriage way and footway to be 
made. Probably the best method of doing this was to 
construct an isolux diagram for a single unit of the 
formation employed. This was fairly simple when only 
two sources of light contributed to the illumination 
of the test point. It was somewhat complicated and 
tedious when the effects of more than two lighting 
points were combined, and was particularly so when the 
distribution about a vertical axis was not symmetrical. 

Up till the present time the great majority of direc- 
tional reflectors used, had been made of stainless steel or 
chromium-plated copper, but recently mirror glass 
with an electrically.deposited lead coating at the back, 
to preserve the mirror tfrom damage, had become 
available, and it was believed that this construction 
would effectively prevent the weather conditions from 
destroying the reflecting surface. 

(T'o be continued.) 


LETTERS TO THE EDITOR. 
NEW PATENTS AND DESIGNS ACT. 


To tHe Eprror or ENGINEERING. 

Str,—The Council of the Chartered Institute of 
Patent Agents has refrained from suggesting in the 
Press that those interested in or affected by the provi- 
sions of the above Act should consult their patent 
agents, because the rules which so largely control 
details of procedure under the Act have not hitherto 
been published. 

I am instructed by my Council to ask you to be good 
enough to publish this letter stating that the Rules, 
which were signed this week, were placed in the Patent 
Office Library this afternoon, where they can now be 
inspected by the public. Hence definite advice and 
information can now be obtained from any patent 
agent by those whose patents or applications are in 
any way affected. 

Your obedient servant, 
H. THompson, 
Secretary. 

The Chartered Institute of Patent Agents, 

Staple Inn Buildings, Loncon, W.C.1. 

October 26, 1932. 


CAVITATION IN LARGE HYDRAULIC 
TURBINES. 
To Tae Eprror or Enerneerine. 
Sir,—The various items of cost entering into the 
upkeep and efficient operation of hydraulic turbines, 
whilst indirectly interesting the hydraulic turbine 
designer, are of direct importance to the operating 
engineer-manager, who invariably has nothing to do 
with the design or the setting of the turbine, both of 





which may cause localised high-frequency pressures on 
the turbine blades, commonly known as cavitation. 

Whilst cavitation requires care in design of turbine 
blades and a particular draught head for types and sizes 
and working heads, the wear and tear of blades are 
aggravated by sand content in the rushing stream of 
water, and it would appear in the case of Fig. 1, shown 
by Mr. Sieveking on page 486 of your issue of October 21, 
that the irregular wear on the outer fringe of turbine 
blades is to a large measure due to sand and/or gravel 
in the water acting at this high-pressure point of the 
blades. 

It is interesting to note that “in the majority of 
cases no further trouble is experienced from *’ cavitation 
on re-welding the blades—which merely goes to show 
that, since no change in design or position, &c., has 
been made, greater localised strength has been given 
the blades, sufficient to overcome wear during the 
period so far under observation, or otherwise the blades 
must have required this additional strength in the first 
place. 

Yours faithfully, 
Wittiam T. Tayvor, M.Inst.C.E. 

London, N.2. 

October 28, 1932. 


BLASTING BY CARBON DIOXIDE. 


Tue charge of unprogressiveness often levelled at 
the British mining engineer by the uninformed has 
been again rebutted by the progress which is now being 
made in British mines with the Cardox system of 
blasting, in which, instead of explosives, steel shells 
or cartridges filled with compressed carbon-dioxide gas 
are employed. This method of blasting is in itself 
interesting, and, moreover, would seem to have impor- 
tant possibilities in other directions. For the actual 
results obtained reference may be made to the recent 
annual report of Mr. E. H. Frazer, of Doncaster, 
H.M. Divisional Inspector of Mines for Yorkshire. 
These results, which are of distinct promise, record the 
use of the Cardox system at the Brodsworth Main 
Colliery, Doncaster, and the Wharncliffe Woodmoor 
Colliery, near Barnsley. Further, very detailed figures 
have been published concerning the results at the 
Bestwood Colliery, Nottingham, which is now fitted 
throughout for this method of blasting. The system 
is controlled in the British Empire, with the exception 
of Canada, by Messrs. Cardox (Great Britain), Limited, 
20, Copthall-avenue, London, E.C.2. 

The method of operation consists of drilling a shot 
hole in the usual manner in the seam after under- 
cutting, inserting a Cardox cartridge, and tamping it 
with clay. A stalling prop is placed in front, and the 
cartridge discharged by means of an ordinary shot- 
firing cable and an approved type of battery. The 
result of switching on the current is to heat up the 
liquid carbon dioxide in the cartridge with the resultant 
conversion to gas having a volume of about 500 times 
the original charge. The gas is released into the seam 
by the fracture of a steel disc at the end of the cartridge, 
and pushes down the coal rather than blows it up. 
The appearance of the cartridge is seen in Fig. 1, 
page 538, in which one is being inserted into the shot 
hole in the seam. Essentially the principle employed 
is to introduce a large volume of harmless carbon- 
dioxide gas at a pressure which is only about one-eighth 
of that of ordinary permitted explosives and one- 
quarter of that of black powder. There is an entire 
absence of the shattering effect characteristic of explo- 
sives, with the result that the coal is of superior 
quality, the lumps being stronger because there are no 
shatter cracks and there being less slack. It is claimed 
also that the method enables high-speed mechanical 
coal-cutting and conveying from the face to be carried 
out without undue formation of slack, while there is no 
disturbance of the roof. The operation is quite safe 
and can be carried out at any time during a shift, 
with no possibility of igniting gas or coal-dust. The 
result of a shot is illustrated in Fig. 2, page 538, the 
photograph exhibiting very well the characteristics 
above alluded to. 

The cartridges are made of high-tensile steel tube 
sealed at one end by a steel disc which has a shearing 
stress of over 10,000 lb. per square inch. This is held 
in place by a perforated discharge cap. The other 
end of the cartridge is sealed by the firing cap. Inside 
is a small heater cage containing a rod-like heating 
element. The overall length of the cartridge varies 
from | ft. 8 in. to 3 ft. 6 in., while the diameter may be 
1} in., 2} in., or3in. The total weight of liquid carbon 
dioxide is either 12 oz., 1 Ib. 6 oz., 2 Ib. 12 oz. or 3 Ib., 
according to size. It may be noted here that the 
Parliamentary Secretary of the Mines Department has 
now made an order (Explosives in Coal Mines, Cardox 
No. 2, Order 1932; H.M. Stationery Office) approving 
the new Type B.20 cartridge, which is shorter than the 
existing Type B37 cartridge. The heating element 
is a paper tube containing free-burning chemicals 





which are ignited by the passage of the current through 
the fuse wire. 

The cartridges are charged at the colliery, the empty 
shells being recovered from the coal and filled again 
at a pressure of about 900 lb. per square inch. Views 
of a typical charging plant are shown in Figs. 3 and 4, 
page 538. The compressed carbon-dioxide gas is pur- 
chased in the usual standard bottles. These usually 
hold 40-lb. weight of gas at a pressure of about 600 Ib. 
per square inch. The gas is further compressed by the 
vertical motor-driven compressor shown in Fig. 3. 
The installation comprises, in addition to the com- 
presser, a water-cooled condenser, a liquid receiver 
and a pump, together with racks, valves, pipes, and 
other necessary accessories. A charging bench is 
shown in Fig. 4. Here the caps are taken off the empty 
cartridges, and a fresh heater element is placed in the 
heater cage. A new disc is inserted and the discharge 
cap screwed into position and connected to the pipe 
line from the compressor, which, of course, draws from 
the bottles. The final screwing down of the discharge 
cap, which seals the disc, completes the charging opera- 
tion. We understand that the total operating costs 
of the Cardox system are generally about the same as 
for explosives. In some cases they may be a little 
more, but it is claimed that there is a substantial net 
saving on account of the improved quality and increased 
quantity of saleable coal. 








THE NEWCOMEN SOCIETY. 


At a meeting of the Newcomen Society on October 19, 
at the Science Museum, South Kensington, Dr. T. E. 
Lones read a paper on “ The Site of Newcomen’s Engine 
of 1712,” in which he described how by the study of 
documents, prints, local histories, parish registers, 
rate books and other materials he had endeavoured to 
locate the spot on which the earliest known Newcomen 
atmospheric pumping engine was erected. The history 
of mining in South Staffordshire and Northern Wor- 
cestershire is mainly a history of the mining of the 
Dudley ten-yard or thick coal, the seam of which often 
yielded 24 ft. of good hard coal. After the thick coal, 
in favourable places at or near its outcrop, had been 
mined by means of shallow pits and open works, a 
demand arose for deeper pits and coal workings. This 
was especially true of the old mining districts of Tipton 
and Dudley. Some of these deeper pits were in fairly 
dry strata but in others underground water caused 
serious difficulties, and there was great need for im- 
proved pumping plant. With the aid of a sketch map 
of the geology of the district, Dr. Lones showed how 
the thick coal seam was inclined to the surface of the 
ground, and how it went to depths quite beyond the 
reach of miners two hundred years ago and too deep 
also for the water to be dealt with even by the newly- 
invented engine of Newcomen. The most important 
information about the engine itself we have to-day, is 
gleaned from the well-known print representing an 
atmospheric engine entitled ““ The Steam Engine near 
Dudley Castle invented by Captain Savery and Mr. 
Newcomen. Erected by ye latter 1712. Delin: and 
Sculp: by T. Barney 1719.” Barney was an artist of 
Wolverhampton, and the prints from his fine engraving 
were produced by the printer Henry Butler, of New- 
street, Birmingham and many copies were sold about 
the period 1724-30. Among copies now preserved are 
one at Birmingham Public Library, and another at the 
Salt Library, Stafford. There are many explanatory 
notes on the prints, but on the print at Birmingham 
is the manuscript note: “56. The beam vibrates 12 
Times in a minute and each stroke lifts 10 gallons of 
water 51 yards perpendicularly.” This information 
Dr. Lones considered eliminated much of the extensive 
area in which the rich coal exists. On the Barney print 
is also a small drawing of Dudley Castle as seen from the 
Tipton side, while in the parish register at Bilston 
Church is the entry “1725 Ap. 8. Thomas ye son of 
John Hilditch Managr of ye Fire-Engine at Tipton.” 
From this and other evidence, Dr. Lones considered 
there was little question but that the engine was at 
Tipton and by a further consideration of the matter it 
become possible to determine approximately the area in 
which it was situated. Unless, however, further 
documentary evidence came to light its exact location 
will probably remain unknown. At the conclusion 
of the meeting it was announced that the next meeting 
of the Society would be held in Caxton Hall on Novem- 
ber 16, when a newly-discovered diary of the eminent 
engineer Joshua Field (1787-1863) would be read, 
while the December meeting would be the Arkwright 
Bicentenary meeting. 








Nationa InstrruTe oF InpDusTRIAL PsycHOLoGy.— 
Lord Macmillan has agreed to succeed, as president of the 
National Institute of Industrial Psychology, _Lord 
D’Abernon, who has had to resign the position owing to 
pressure of other engagements. Lord D’Abernon 
succeeded Lord Balfour in 1930. 
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DIAGRAMS OF THREE MONTHS’ METAL PRICES. 
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Notsr.—In the diagrams, the figures plotted for tin and copper are the official closing cash quotations of the 
London Metal Exchange for “fine foreign” and ‘‘ standard” metal, respectively. The prices shown for 
lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted for 
steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given, in the case of steel 
plates, are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The pig-iron 
prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 
bottle, the contents of which vary from 70 lb. to 80 lb. The price of tin-plates is per standard box, but in 
other cases the prices are per ton. Each vertical line in the diagram represents a market-day, and the horizontal 
lines represent 11. each, except in the case of the diagram relating to tin-plates, in which they represent 1s. each. 
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MAGNIFYING SpEcTACLES.—Persons engaged in instru- | London, on Friday, October 21, Major C. E. Prince being 
ment making, fine machine work, engraving, watch |in the chair. Proposing the toast of “‘ Faraday House 
repairing and similar fine work, will probably be interested | and its Old Students,” Colonel K. Edgeumbe said that 
in the Speera magnifying spectacles which have just | the college had been extraordinarily successful in placing 
been placed upon the market by Messrs. W. Watson and |its students. During the past year more than 100 
Sons, Limited, 313, High Holborn, London, W.C.1. | had passed out, and all had obtained positions, a striking 
hese consist of skeleton frames with horizontal upper | commentary on the vitality of the industry in these 
bars on which the lenses are carried so that they can | times, and on the fact that those concerned knew where 
be adjusted laterally to suit the interpupillary distance | to look for a man to fill a job. In reply, Dr. Alexander 
of the wearer. The lenses consist of achromatic com-j| Russell remarked that the jubilee of the Hammond 
binations made to give magnifications of 3-5, 2-5, or| College, from which Faraday House was descended, 
1-75 diameters, respectively, and so arranged that the | would be celebrated this year. They had 380 students 
vision converges on the focal point. The wearer thus|in training and were extending the building. He gave 
sees a magnified image in stereoscopic relief of the work | an impressive list of old students who were occupying 
upon which he is engaged, but the skeleton form of | presidential chairs. In acknowledging the toast of 
frame adopted enables him to see round the lenses in | ‘* The Guests,”’ proposed by Mr. C. C. Paterson, Sir Hugo 
order to locate ordinary objects, such as tools on the | Hirst said that after fifty years of electrical work he felt 
bench, without removing the spectacles. An important | more optimistic than ever. Soon we should be selling 
advantage _of the latter in comparison with a hand, | light instead of lamps, but the problems of coal, iron, 
magnifier, is, of course, that both the user’s hands are | steel, shipbuilding, transport, agriculture, and medicine 





free, and in comparison with a watchmakers’ eye glass, 
that as both eyes are used, the magnified image is seen 
in stereoscopic relief, and no muscular effort is required 
to keep the spectacles in position. 

Farapay Hovse Oxp Srupents’ Assoctation.—The 
twenty-fourth annual dinner of the Faraday House 
Old Students’ Association was heid at the Savoy Hotel, 


must also be studied, either in co-operation with kindred 
associations or by electrical engineers themselves. The 
present-day student might do well to specialise in one or 
other of these fields. Sir Philip Dawson, who also 
replied, said that the electrification of portions of our 
main-line railways would undoubtedly be justified, as the 





railways would not be saved by economies alone. The 


‘health of the chairman was proposed by Mr. 8. B. Haslam. 


THE INTERNATIONAL ASSOCIATION 
FOR TESTING MATERIALS. 


Tue eighth meeting of the Permanent Committee 
of the International Association for Testing Materials 
was held on October 3 and 4 last, at Florence, under 
the chairmanship of Dr. Walter Rosenhain, F.R.S., 
President of the Association. The Committee reviewed 
the financial position of the International Association 
and decided to issue a letter, through the President, 
calling the attention of certain countries to their moral 
obligations to the Association. Some countries, not- 
ably Switzerland, have already contributed more than 
their quota, but it is hoped that the remaining countries 
will also make an adequate response to the financial 
appeal which the Committee have been obliged to 
make. The completion and issue of the Book of the 
Congress of Zurich in 1931 was reported, and the 
desirability of securing the further sale of this volume 
was emphasised. It is believed that the nature and 
value of this publication have not yet become fully 
known to many of those who might be interested in it, 
so that a much larger sale should be attained ; this is 
highly desirable if the future work of the International 
Association is to go forward vigorously. 

The main question dealt with by the Permanent 
Committee at this meeting was the plan of work to be 
undertaken at, and in preparation for, the Congress 
which is to be held in London in 1935. It was decided 
in general terms that the work of the Congress should 
again be organised on lines similar to those which had 
proved particularly successful at Zurich. The work of 
the Congress will, therefore, be carried out in four 
sections or groups, namely, A—Metals ; B—Inorganic 
Materials, including stone, cement, concrete, &c. ; 
C—Organic Materials; and D—Questions of General 
Importance. As presidents of these groups, the follow- 
ing gentlemen have now been appointed :—Group A, 
Professor C. Benedicks, of Sweden ; Group B, Professor 
Suenson, of Copenhagen; Group C, Dr. F. Barta, of 
Prague. For Group D (Questions of General Import- 
ance), the late Dr. Burgess, of Washington, U.S.A., 
had been appointed president. His untimely death 
unfortunately renders it necessary to appoint a new 
president for this group, but the appointment has not 
yet been made, as it was thought desirable to await 
suggestions from various countries. In each of these 
sections only a limited number of subjects will be dis- 
cussed, the whole of one session being devoted, as was 
done at Zurich, to the discussion of a single question 
or group of questions. The selection of subjects, with 
which it is proposed to deal, has been provisionally 
made as follows :— 

Group A— 

(1) Corrosion. 

(2) Light alloys. 

(3) Welding. 

(4) Progress of metallography. 

(5) Behaviour under machining and abrasion. 

Group B— 

(1) Concrete and ferro-concrete. 
(2) Testing methods for ceramic materials. 
(3) Weathering of natural and artificial stone. 

Group C—- 

(1) Textiles (artificial silks). 
(2) Wood cellulose. 

(3) India-rubber (caoutchouc). 
(4) Preservation of timber. 


Group D— 
(1) Progress in testing machines and measuring 
appliances. 
(2) Materials of construction in the laboratory and 
in service. 


(3) Methods and concepts of physics and chemistry 
in their application to problems of testing 
materials, 

(4) Sound and heat transmission through materials. 


While it has been thought desirable to lay down in these 
general terms the subjects to be discussed at the 
Congress in London, it is realised that in the inter- 
vening period, developments may occur which may 
make an alteration of this programme desirable. 

In view of the financial stringency which the Inter- 
national Association feels, in common with the indus- 
trial and technical world upon which it depends for 
support, it may not be possible to issue any inter- 
mediate publications, such as those issued some eighteen 
months before the Congress of Zurich. None the less, 
the work of the Association will be carried forward 
actively, mainly through the presidents of the four 
groups and also by a number of international com- 
mittees which have been appointed. The latter will 
carry on their work almost entirely by correspondence, 
but meetings in connection with them will take place 
at, or immediately prior to, the Congress in London 
in 1935. In spite of exceedingly difficult circumstance, 
it will be seen that the International Association is 
carrying on its work in an active and energetic manner, 
and an appeal is made for support in all countries, both 
from societies and institutions and industrial firms, 
and also from all those individuals who are in one way 
or another concerned with the problems of testing. 
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The Secretariat of the International Association is 
at Zurich (Leonhardstrasse 27), and Professor M. Ros, 
head of the Swiss Federal Testing Laboratory, has 
consented to retain the onerous office of general 
secretary until the Congress in London. The British 
headquarters of the Association are in the hands of 
Mr. G. C. Lloyd (hon. secretary and treasurer), at the 
offices of the Iron and Steel Institute, 28, Victoria- 
street, London, S.W.1. 


LABOUR NOTES. 


At the Newcastle Trades Union Congress, it will be 
recalled, the General Council agreed, after discussion, 
that its report on Public Control and Regulation of 
Industry and Trade should be regarded as a statement 
cireulated for information. The main criticism of the 


report offered in Congress was directed against the 
paragraphs dealing with Labour representation in | 
the control of public undertakings. The policy 


advocated in the report was (a) that in industry as a 
whole, a National Industrial Council, representative 
of the trade unions as well as of other interests, should 
constituted for the consideration of the general 
problems of industry; (6) that in individual industries 
which Boards of Management 
should consist of persons appointed by the Government 
on the ground of their fitness for the position, not 
excluding persons from any class but not selected as 
representing particular interests. Advisory Committees 
should be set up in each case to represent particular 
interests, including the trade unions; and (c) that in 
individual undertakings, the trade should 
become more and more responsible in all labour ques- 
tions, including recruitment, dismissal, discipline, 
working conditions, etc. In technical, commercial and 
financial matters responsibility should be in the hands 
of managements satisfying proper standards of fitness, 
including fitness to work successfully with large bodies 
of workers. Works’ Councils should up, the 


become socialised, the 


unions 


be set 





workers’ side to be organised by the trade unions. 


In a circular which they have issued, the General | 
Council ask for the views of trade union executives 
on the report, and desire, in particular, to be informed | 
whether they approve or disapprove of the paragraphs 





dealing with the administration of technical, com- 
mercial and financial affairs. At both the Newcastle 
Trades Union Congress and the Leicester Labour 


Party Conference, it was contended that representatives 
of the trade unions as such should be appointed to the 
management dealing with technical, commercial and 
financial The General Council has fixed 
December 31 as the date by which they expect to 
receive replies to their questions, or suggestions for 
amendments. The absence of any communication on 
the subject will be assumed, it is stated, to signify 
approval of the report, and on that basis the General 
Council will proceed in reaching a decision as to whether 
the report shall be adopted as T.U.C. policy. 


questions 





Cabling on Friday last, the New York correspondent 
of The Times stated that the number of unemployed 
persons in the United States was reduced by 560,000 
in September and probably by a like amount in October. 
These were, he said, the estimates of Mr. Green, 
president of the American Federation of Labour, but 
the gains were seasonal, and November would bring 
“ lay-offs,” as it always did. Mr. Green estimated 
that the total number of unemployed persons on 
October 1 was 10,900,000, 11,460,000 on 
August 31, the peak figure. 


as against 


In Mr. Green's opinion, most of the gains will probably 
be lost in November, and the Federation’s estimate 
that “at least 13,000,000 will be out of work by 
January, 1933,"’ remains unaltered. Even after the 
September gains, the early October figures from trade 
unions showed 65 per cent. still out of work in the 
building trade, 46 per cent. in metal trades, 42 per | 
cent. in manufacturing industries, 38 per cent. ma 
water transport, 31 per cent. in theatres, and 50 per 
cent. among musicians and other professionals who . 





members of unions. At the beginning of October, 24 
per cent. of trade union members had no jobs and 
22 per cent. were working only part time. 


Captain John P. Black, director and general manager | 


of the Standard Motor Company, Limited, announces 
that his company has inaugurated a group life insurance 
plan for the whole of its staff employees. The plan 
is on the modern, co-operative, contributory 
and under it members are insured for approximately | 
one year’s earnings. Every director and departmental | 
head has joined the plan, and so pleased, it is stated, 
are the directors with the manner in which it has been | 
received by the staff that it is hoped before long to! 





basis, | 
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extend it to the thousands of works’ employees at 
Coventry and elsewhere. The British Isles Head 
Office of the Metropolitan Life Insurance Company of 
New York, which administers the plan, points out in 
a communication on the subject that an important 
provision relates to total and permanent disability. 
In the event of a member becoming totally and per- 
manently disabled before 60, the insurance will be 
paid directly to him in monthly instalments. “ It is a 
remarkable fact,” the Insurance Company adds, “ that 
one claim in every six under group life insurance 
policies is for total and permanent disability. Only 
a very small fraction of disability claims results from 
accidents.” 


The organ of the Danish Employers’ Federation 
recently printed an interesting article dealing with the 
demand of the Danish Confederation of Trade Unions 
for the introduction of the 40-hour week as a means 
of reducing unemployment. The writer declares that 
Danish employers will not accept a 40-hour week as 
a compulsory measure imposed by legislation or by a 
general agreement such as that now in force for the 
48-hour week, whether or not it is combined with wage 
compensation. They will not even accept such a 
measure as a provisional arrangement, for when the 
expected revival of business takes place they wish to be 
prepared and not to be entangled in a system of work 
which, here and there, may prove useful in an unem- 
ployment crisis, but which is quite unsuitable when 
customers are demanding goods and will buy them from 
those who are the first to put them on the market. 
Mobility and power to expand are needed by com- 
petitive employers. In support of this attitude, the 
author gives a series of arguments leading to the con- 
clusion that a reduction of hours would merely create 
difficulties, often without leading to the engagement 
of a single additional worker. Craftsmen, merchants, 
manufacturers and farmers cannot, he says, accept the 
40-hour week, which would merely raise the cost of 
production. Danish workers have the highest wages 
in the world, and the Danish employers must resist to 
the utmost any increase in On the contrary, 
they will now, it is stated, demand a reduction of wages. 


costs. 


The way out of the present difficulties, the article 
goes on to say, must be that of wage regulation and 
rationalisation, and not a general reduction of hours. 
Only in quite exceptional cases, when workers and 
employers may be equally interested in a purely tem- 
porary reduction, are the employers ready to negotiate, 
and only on condition that any agreement concluded 
involves no direct or indirect increase in the cost of 
production apart from that resulting from the reduced 
utilisation of machinery. In the iron and textile in- 
dustries such purely local arrangements have made it 
possibie to keep some thousands of workers in employ- 
ment, and the Employers’ Federation has never placed 
any obstacle in the way of these emergency measures. 
It refuses, however, to agree to a general compulsory 
system. The article concludes by stating that the 
vagueness with which the demand for the 40-hour week 
is put forward, both internationally and in Denmark, 
may well indicate that it is in fact merely propaganda 
with the twofold object of producing political results 
and countering those demands for the cheapening of 
labour which employers are now putting forward. 


A resolution adopted in September by the Interna- 
tional Federation of Christian Railwaymen and Tram- 
waymen noted with concern that the international 
institutions had shown excessive slowness in dealing 
with the problem of automatic coupling, which had 
already been raised when the first Congress of Christian 
Railwaymen was held in Lucerne in 1921. It made an 
earnest appeal to the International Labour Office to 
accelerate as much as possible the work undertaken 
for the solution of this problem, and instructed its repre- 
sentatives on the Committee on Automatic Coupling 
of the International Labour Office to demand that this 
Committee should meet immediately, and defend the 
claims of railwaymen in it. Finally, the Congress 
declared that since it considered the introduction of 
automatic couplings to be in the general, social, and 
economic interest of the community, it expected the 
support of public opinion and the whole trade union 
movement in its efforts to bring about the fulfilment of 
this just claim. A draft agreement on the subject, it 
may be explained, was on the agenda of last week’s 
meeting at Madrid of the Governing Body of the Inter- 
national Labour Office. 


Explaining the new German economic policy at 
Disseldorf, Herr Schiffer, the Minister of Labour, 
said that if the plan were exploited to the fullest 
possible extent, the resulting increase in employment 
would be four times as great us that due to unemploy- 
ment relief works. The new plan would open the 
doors of the workshops to 1,750,000 unemployed ; 





and that meant help for a further 2,000,000 women 
and children. To transfer a man from the dole to 
wages was a sociaily useful action; and the wage 
bonus system was based on that principle. Any person 
giving occupation to an unemployed worker was enabl- 
ing the state to economise, and was therefore entitled 
to corresponding exemption from taxes. If, for 
instance, an undertaking increased its staff from 100 
to 120 during the last quarter of 1932, in the first 
quarter of 1933 the Treasury would hand over a 
voucher with a nominal value of 2,000 marks. Both 
the old and the new workers received the agreed wage- 
rate, but the employer found his wage account reduced 
by 6% per cent., and could reduce his charges for goods 
accordingly, while the unemployment insurance insti- 
tutions paid about 3,000 marks less in benefit and 
at the same time received more contributions because 
of the increase of staff. 


If, Herr Schaffer continued, an undertaking did not 
at once obtain increased orders, it might, by reducing 
hours of work, acquire the right to a wage bonus. 
But, in return for the right to reduce wages a real 
increase of staff was required. Mere reduction of 
hours of work did not bring with it the right to reduce 
wages. If, for instance, an undertaking reduced 
hours from 48 to 40 in the week and increased its 
staff from 100 to 120 to counteract the loss of labour 
power, it did not acquire such a right; it was only 
when an addition of more than 20 was made to 
the staff that wages might be proportionately reduced. 
This point was very clearly regulated, and the Govern- 
ment intended to give the matter full attention 
in order to prevent abuses. 


The provisional settlement of the wages dispute in 
the spinning section of the Lancashire cotton industry, 
which had been arrived at after joint discussions 
lasting nine days, was rejected by a delegate confer- 
ence of the Operative Spinners’ Amalgamation on 
Saturday last week. As a consequence, members of 
the Spinners’ Amalgamation and the Cardroom 
Amalgamation ceased work at the week-end, at mills 
in which the new terms operated. At a meeting of 
the negotiating committees on Monday, under the 
chairmanship of Mr. Leggett, of the Ministry of Labour, 
the Operative Spinners’ representatives formally com- 
municated the decision of their delegates, and intimated 
that their executive had decided to take a ballot of 
members on the question of continuing the stoppage 
or accepting the settlement terms. The Cardroom 
Operatives’ representatives stated that their executive 
had also decided to take a ballot. The ballot papers 
are returnable to-morrow, and, in a circular accom- 
panying them, the two executives strongly recommend 
that the settlement of October 22 be accepted as “ the 
best attainable after the most strenuous and prolonged 
negotiations.” 





In a statement issued after a meeting, on Monday, of 
the wages committee of the Federation of Master 
Cotton Spinners’ Associations, Mr. Fred Mills, the 
president of the Federation, said: ‘‘ During the 
recent negotiations the representatives of the operatives 
on many occasions asked for assurances from the 
employers that agreements entered into would be 
honoured, yet on Saturday last the operative spinners 
rejected the agreement entered into by their accredited 
representatives. This is a definite challenge to the 
principle of collective bargaining, and must be strenu- 
ously resisted. Reports were presented from the 
districts showing that with very few exceptions 
employers were loyally adhering to the agreement 
entered into and signed by both sides—namely, that 
mills would only resume work this morning at the 
reduced rates of payment. The Federation wages 
committee consider that the issue is of such a vital 
character, involving as it does future relationships 
between employers and operatives, that they wish to 
impress on all spinning firms the necessity of running 
any of their mills only on the terms of the signed 
agreement. The few firms who may have, owing to 
some misunderstanding of the issues involved, opened 
their mills at the old rates are strongly urged to 
reconsider their position and to close their mills at 
once, until the dispute is settled.” 

Until recently, the policy of the Swedish National 
Unemployment Commission was to authorise cash 
relief only in return for work. In view, however, of 
the approach of winter, it was decided that after 
October 15, cash relief need not be conditional on the 
performance of compensatory services, and local 
authorities were left free to determine their own policy 
in view of that decision. In Stockholm, where of 
1,500 unemployed workers in receipt of cash relief 
about 900 were required to perform compensatory 
services, the local unemployment committee decided 
to drop the regulation at once, and not wait until 
October 15. 
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ELECTRICALLY-DRIVEN BLAST-FURNACE HOIST. 


CONSTRUCTED BY MESSRS. GENERAL ELECTRIC COMPANY, LIMITED, ENGINEERS, LONDON. 











Fie. 1. Wrxpinc Gear AND ContTROL PANELS. Fie. 2. 40-H.P. Warp-Leonarp Ser. 


| this occurs, the Arca regulator closes the reducing valve, 
| which is, however, reopened by the governor if the 
| steam from the 150-lb. boilers is insufficient to maintain 
|the load. Both the 150-lb. and the 60-Ib. steam- 
|admission valves are connected to an emergency 
governor. 
We are informed that the flexibility of this turbine 

| has made it possible to use the steam supply from the 
two sets of boilers working at different pressures to 

| cover the whole works demand, both efficiently and 
automatically, and that, asa result of the electrification, 

| important economies in operation have been effected. 
| One of the most interesting sections of the plant 
|now operated electrically is the furnace-barrow 
| hoist, the lower end of which is illustrated in Fig. 3. 
|The unit by which this hoist is driven consists of 
|a 60-h.p. direct-current motor, which is controlled 
by a 40-kw. Ward-Leonard motor-generator set. A 

| view of the winding gear driven by this motor and the 
{control panels appears in Fig. 1, while the motor- 
| generator is illustrated in Fig. 2, its motor being 
| supplied from the 460-volt, three-wire, direct-current 
works system. This motor-generator is automatically 

| controlled by a master-controller and an accelerating 
| drum switch, which is driven from the winder shaft, 
| the master-controller itself being operated from the 
| handle visible at the bottom of the shaft, on the left of 
Fig. 3. This controller has two main operating posi- 
tions, viz., “ raise”’ and “ lower.” On moving it over 

|to the first position the exciter contactors on the 
| Ward-Leonard generator are closed and the generator 
|is excited by a weak field current, thus starting the 
| hoist motor. Immediately this occurs, an accelerating 
| drum switch is operated by the winder shaft and the 
| field current is increased to its full value, so that the hoist 
Fie. 3. CAGE AND OPERATING GEAR. is gradually accelerated to full speed. As the hoist 

| reaches the limit of its travel, the accelerating drum 

| switch automatically slows down the motor by reducing 

ELECTRICALLY-DRIVEN BLAST- |that at 150-Ib. pressure supplies a 250-kw. pass-out | the generator excitation, and finally a limit switch, 
|turbine, one stage of which exhausts at a pressure of | which opens the field circuits of the hoist motor and the 


FURNACE HOIST. | 60 Ib. per square inch, thus supplementing the steam | generator, is tripped and a solenoid brake applied. The 
| same sequence of operations takes place when the master 
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Wiratn the past few years the auxiliary equipment | directly generated at that pressure. . ] = “ 
of the furnaces of the Kettering Iron and CoalCompany,| This turbine is provided with two velocity stages, | Controller is thrown over to the “lower” position. 
Limited, Kettering, have been converted to electrical | each of which contains two rows of moving blades. In The hoist is used for raising ironstone, limestone 


operation, the machinery involved including a barrow | the first, steam is expanded from 150 lb. to 60 Ib. per | and coke, the barrows shown in Fig. 3 being each 
capable of carrying 15} ewt. of the first and 6 ewt. of 


hoist, which we describe in more detail below, slag | square inch, and in the second from 60 Ib. per square | 

breakers, tar-macadam plant and pumps, together with |inch to atmospheric pressure. All the steam from the | the third class of material. As each barrow weighs 
various workshop tools and lighting. Power for the | first stage passes out into the 60-lb. range, while that 7} cwt., the total load is 46 ewt. and 27 ewt. in the two 
works is obtained from two banks of boilers, which To deal with this relatively wide variation 
supply steam at pressures of 60 Ib. and 150 lb. per square 
inch, respectively, and are fired with rough-cleaned | matically when the steam raised in the 150-Ib. boilers | of decking. 
blast-furnace gas. Care has been taken to counteract |is insufficient for the load on the first stage of the | tors with load-discriminating relays were provided, 


the inevitable fluctuations in the gas supply by the | turbine, and also when a surplus of steam in the 60-Ib, | each of which short-circuits a resistance in the field of 
|the Ward-Leonard generator, thereby raising the 


emp'oyment of modern burning arrangements, careful | range causes the pressure in that range to rise. It is | 
regulation, and by making the fullest use of exhaust | controlled both by an Arca regulator, which tends to | voltage of the latter, and thus the output of the hoist 
steam for feed-water heating and treatment, the result maintain the pressure in the low-pressure range| motor. The generator voltage and motor output are 
being that it has been possible entirely to dispense with | constant, and by the speed governor on the turbine, | therefore increased when heavy loads are being handled, 
coal firing. The steam from the lower pressure boilers| the latter being necessary as the steam pressure in| and the hoist always travels at its maximum speed. 
is used for driving reciprocating blowing engines, while | both ranges occasionally falls below the normal. If! Satisfactory operation is also possible when the barrows 


| for the second stage is admitted from the 150-Ib. range | cases. . 
through a reducing valve. This valve is opened auto- | satisfactorily, attention had to be paid to the question 
For this purpose a set of three contac- 








are empty, and the hoist can be run at a creeping speed 
so that the rope can be inspected. 
The equipment we have described is protected by an 


overload relay in the motor circuit and by an emergency | 


switch, which can be seen in Fig. 3, just below the 
handle of the master controller. The operation of 
either of these devices trips the main and exciter 
contactors and automatically applies the solenoid 


brake. To prevent the creeping, which might occur 
owing to residual magnetism in the set, even though 
the circuit of the Ward-Leonard generator were broken, 
when the hoist motor stops, a small double-throw con- 
tactor is provided in the field circuit, so that the latter 
is connected across the generator armature, and thus 
prevents any voltage building up. The hoist stops | 
automatically if the voltage fails during any part of 
its travel. As in this case the accelerating drum switch 
would not be in the correct position for starting, a 
further resistance is provided in the generator-field 
system, which can be cut out gradually by operating 
the master controller. The motor can therefore be 

accelerated to a speed corresponding to the position of 
the accelerating drum switch, after which the latter 
takes over the control automatically. Normally this | 
resistance is short-circuited when the master controller 
is moved to either of the main running positions. A 
system of interlocking is arranged between the upper 
and lower stages of the hoist. 

The electrical equipment we have described was 
constructed at the Witton Works of Messrs. General 
Electric Company, Limited, Magnet House, Kingsway, 


London, W.C.2, and the pass-out turbine at the 
company’s Fraser and Chalmers Engineering Works, 
Erit We have to thank Mr. G. H. Johnson, managing 


director of the Kettering Iron and Coal Company, 
Limited, for permission to publish the information 
contained in this article. 


MAGNETIC NOISE IN DYNAMO- 
ELECTRIC MACHINES.* 
By F. W. Carrer, Se.D., F.R.S., M.Inst.C.E. 


1. Jntroduction.—Of the noise which 
the operation of electrical machinery, 
in its nature, and unavoidable, part inherent in its 
design, and presumably avoidable. Of the latter, 
the so-called “ magnetic noise,” persistent and 
penetrating sound, variously described as singing, 
howling, and whistling, which accompanies the working 
of certain rotating machines. It evident 
when the magnetic field excited, 
independent of whether or not the machine 
load. The untoward character of the noise irritates 
the operator and his neighbours, whilst its erratic 
incidence has long perplexed the designer ; for no sure 
means has hitherto been devised either for its avoidance 
or remedy. Designers are indeed often reduced to 
making tentative changes with the object of alleviating 
or curing the trouble, sometimes to the detriment of 
a machine in other respects. Since the machines 
involved are usually large, and the condition does not 
become evident until they are actually run, when vital 
changes are almost prohibitively expensive, designers 
have long felt the need for elucidation of the problem. 


a 


becomes 


is and is 


carries 


The explanation of the phenomenon has hardly gone | 


beyond recognition of the fact that it is the result 
of vibration caused by the magnetic traction of the 
field on the toothed structure of the armature. It has 
been surmised that the vibration is caused by variation 
in total traction between field-pole and armature as 
the rotor passes from tooth to tooth. When the pole- 
pitch is a multiple of the tooth-pitch, the variation in 
traction takes place synchronously at all poles, and 
tends to cause alternate dilatation and contraction 
of the whole armature s‘ructure, at tooth frequency. 
When, however, the pole-pitch is not a multiple of the 
tooth-pitch, one or several poles must be passed before 
the relative position of teeth and pole is repeated ; and 
in the interval, the traction of a pole passes through its 
maximum and minimum values, tending to distort 
the structure into waves of some length, which travel 
around the armature, and which, it is surmised, are the 
cause of the The reasoning is plausible, and, 
moreover, in some cases, leads to a correct estimate of 
frequency for the note, viz., twice the frequency of 
the machine multiplied by the nearest integer to the 
number of teeth per pole. In salient-pole machines, 
accordingly, the designer sometimes endeavours to 
make the effective width of the pole face approximate 
to a multiple of the tooth-pitch, for the purpose of 


nome, 


avoiding the variation in the total flux which is supposed | 


to be the cause of the noise. Experience, however, 
fails to justify the rule; machines which are substan- 
tially in accord with it are often noisy and others, which 
violate it, silent. 

The presence in the pole face of slots, for containing 


* Paper read before Section G of the British Association 
at York, on Friday, September 2, 1932. 
t Cf. machines A and B, Appendix I. 
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a squirrel-cage winding, has been adduced as a possible 
}eause of failure of the rule. Such slots probably 
constitute a prime cause of noise in certain induction 
motors, in which air gaps are small, but in salient-pole 
| machines the slot openings are usually small compared 

with the gap, and their presence has little effect on the 

magnetic traction of the teeth, although their cumula- 
| tive influence may, in some cases, 

It should be remarked that the vibration under notice 
| does not usually exhibit the characteristics of resonance. 
| It is a forced vibration, in which actual resonance is 
|a feature of only occasional importance. 

2. General Theory of the Magnetic Traction.—For the 
sake of economy of explanation, the theory will be 
developed in connection with alternators or synchronous 
motors in which the field structure (the rotor), is interior 
to the toothed armature (the stator), as shown in Fig. 1, 


affect the noise.* | 


tion of the stator ring, but the condition is usually 
avoided in machines of the type now under notice, 
although common enough in induction motors. 

The. component stress travels around the stator 
— times that of the rotor, 
mq 
and tends to give rise to a musical note of frequency 
at _— is the frequency f of the machine, 
2 7 * 
the frequency of the note may be written 2 f n. 

(3) Equations of the Vibration.—Referring to Fig. 2, 


with angular speed 
n 


Since 


| let T be the total tension, H the radial shearing force, 


and G the bending moment in the stator ring. Leta 
be the radius at the neutral axis, and 6 that at the 
surface at which magnetic traction is applied. Let 
l be the total length of laminations measured in the 
direction of the axis of the machine. Let M be the 


a type which not infrequently has the characteristics | mass of the stator ring per unit peripheral length, 


that constitute the subject of the present paper. 
the purpose in view, 
symmetrical about the centre line of any tooth or slot, 


and the rotor about the centre line of any pole or| inertia of this section about the neutral line. 


interpolar space. 

The force exerted on the stator by 
| traction of the rotor may be described in general terms | 
as being periodic in space with pole-frequency, and 
as rotating at the speed of the rotor, at the same time 
being modified by stationary ripples of tooth-frequency. 
Measuring angles from a line of symmetry of the stator 


when a line of symmetry of the rotor (e.g., 
line of a pole), coinc ides with this line (see Fig. 1), 








ei 
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of poles, and g the number of stator slots, 
tension on the inner face of the stator, with the machine 
unloaded, can be expressed in the form : 

P Pm 
== Pmna cos [(n p (1) 
| Similarly, the shear on the inner face of the stator 
can be expressed in the form : 


Q 


The radial and tangential stresses are, therefore, 
each expressible as a double infinity of rotating com- 
ponents. 
| symmetry is destroyed, but this circumstance, if it 
adds to the complication, does not affect the general 
conclusions. 

The coefficient 
(1) and (2), 


,So 


n cos mg @cosn p(d — wt) 
mq) 0 npwt) 


¥ 
| >) 


= = Qma sin [(n p npwt) (2) 


mq) 0 


of @, 


represents the 


np mq, in equations 
number of space periods 
into which the stator ring is divided. In general, as 
will be certain terms having small values for 
| this coefficient are of greatest importance in the present 
Interest is therefore entirely in the terms 
negative sign. The smallest 


viz., 


shown, 


connection 
in which mq carries the 


the radial | 


| These, 


(e.g., the centre line of a tooth), and time from an instant | 
the centre | 


if w is the angular velocity of the rotor, p the number ! 


| 


| 


| 


| ponent vibrations are independent. 


| Umn 


With the machine on load, the condition of | 


numerical value for the coefficient, apart from zero, is | 


the highest common factor of p and q, and if this can 
result when a condition making for noisy 
operation exists. Howling, indeed, often arises wholly 
from the term in which m 1, and n is the nearest 
integer to the number of slots per pole, even when 


m l, 


np — q is not the highest common factor of p and q. | 
|For instance, a 50-cycle machine in which p = 22, 
19 162, was found to give a note of frequency 700, | 
| corresponding with m lL n 7, np—mq 8, | 
but the note of frequency 2,200, corresponding with 
m 3, 7M 22, np mq 2, could not be 


unaided ear. Shrill notes such as this 
have not come under the author's notice, and it seems 
likely _ the corresponding terms in equations 
(1) and (2), are, in general, negligibly small. When 
iqisa multiple of p, there is possibility of vibration at 
| tooth frequency, due to alternate dilatation and contrac- 


detected by the 


For | measured at radius a, E the modulus of elasticity of 
the stator may be assumed to be} the material, A the area of the elastic section by a 


plane passing through the axis, and I the moment of 
Let u 
| be the radial displacement inwards, and w the tangen- 


the magnetic | | tial displacement of the stator ring. 


The three equations of motion are*— 


H ‘ Cu 
T+ gpg tolP=Ma7a (3) 
dT fw 
. + = 4 
a0 H b1Q Ma Te (4) 
° Ha (a bb1IQ= (5) 


Fig.2. 
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and there are two relations connecting stresses and 
strains, viz. 


aT dw : . 
AE~do “ 4 
G= I /@u ) b 
ea (so he (4) 


with equations (1) and (2), determine the 
motion, and since the equations are linear the com- 
It is not neces- 
sary to reproduce here the tedious process of eliminating 
T, H. G, w from equations (3) to (7), but, writing 
r=np—mqand l/k = r — M a? n? p* w/A E, the 
solution of these equations is— 


abl 
El” 
b 
{ Pmn r(ee t+ 1 “ead ne ta 








r2(r? — 1) (1 —&) IF 


(8) 

Values of m,n and w which make the denominator 
vanish indicate resonance points. Machines of fixed 
frequency are very unlikely to provide a suitable group 
of values for resonance, but machines which operate 
over a range of speed, such as those used for ship propul- 
sion, have greater chance of including such a point, 
although even here resonance with the chief harmonics 
more often than not occurs outside the operating 
range. 

If r is not zero, and for the smaller values of n, the 
first term in the denominator, which varies almost as 
the fourth power of r, generally dominates it, and the 
chief interest is accordingly centred in the smaller 
values of this quantity, as has already been mentioned. 

If r is zero, the solution reduces to 


in =. cosnpt 
Mantptatl+k ™” rte 


Resonance now ensues if k = — 1, and this condition 
should be avoided in machines in which the number 
of slots per pole is integral. This rule can be readily 
reduced to more practical form as follows :—Noting 


(9) 


Umn = 


| that A is the area of stator section involved in elastic 


reaction, whilst M is the total mass of the stator per 














* See Section 7 below. 


* Cf. Love’s Mathematical Theory of Elasticity, § 293. 
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unit periphery, including windings, teeth and other 
parts which do not contribute to the elastic reaction, 
z is a pseudo-density (p), greater than that of steel, 
which will not, in general, vary greatly from one 
machine to another of the same kind, and the equation, 


k = — 1, may be expressed in the form— 
‘ is E 
2fan=5— - (10) 


With length expressed in inches, the right-hand side 
of this equation has the value 2-5 x 10‘, approxi- 
mately, in machines of the type under consideration. 


Thus, for 50-cycle machines in which : is integral, 


the region in which of x 250, should be avoided.* 


The author, however, has not had brought to his notice 
an instance of a machine in which noisy operation could, 
with certainty, be attributed to this cause. 


(4) General Expression of Coefficients.—Let equation | 


(1) be multiplied by cos (r @ — n p wt) and integrated 
over the circumference at a particular instant ; thus— 


(2a 





1 P cos (r 8@— npwt)dd= Pmna 
_ |, + = Pm’‘n’ cos (n — n’) pwt, 
Fig. 3. F, 
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where m’ n’ are written for typical integers, positive or 
negative, which satisfy the equation 
n’'p—mq=r 


Thus Pym» is the mean value of 


| Pecos (r?@—npwt)d@ (11) 
70 
Similarly, Qm » is the mean value of— 
l 2m 
Qsin(rO9—npwi)dé. (12) 
7 Jo 


It remains, therefore, to determine the values of the 
integrals (11) and (12), and for this purpose the 
tractive forces imposed on the stator by the magnetic 
field must be studied. The tractive forces act on the 
crowns of the teeth, and on the flanks in the immediate 
vicinity of the crowns. Both crown and flank tractions 
tend towards infinity as a corner is approached, but the 


effect is local, and the integral traction, finite. The | 


resultant of the integral flank traction acts so near to 
the corner that it may, without appreciable error, be 
assumed as tangential traction on the crown. 

(5) Determination of Coefficients —For the purpose of 


determining the stresses which the tractive forces about | 


the crowns of the teeth impose on the stator, these 


forces should be replaced by equivalent systems acting | 


at the roots of the teeth, i.e., at the inner radius of 
the deformable elastic ring. The equivalent system 
for each tooth consists of (1) a radia] traction; (2) a 
bending moment ; (3) a shearing force. The first of 
these produces a stress equal to the radial traction on 
the crown per unit axial length, R, divided by 26a, 
where 2q is the angular width of the tooth at the 
radius, b, of the root. The second is composed princi- 
pally of the difference of flank tractions per unit axial 
length S, multiplied by the length, d, of the tooth. 
There acts on the tooth, however, a small opposing 
couple, due to the distribution of radial traction, which 
varies more or less pari passu with Sd. The bending 





aq_ 250 250 


* Also the regions rey re , &c. In some ma- 
chines q is an integer plus a half; the regions to be 
9 9 
avoided are then 72 — ie J ~~, &e. 


of the tooth is further reduced by the elastic reaction 
of the winding and slot wedges, which also varies 
generally as Sd. It is sufficient for present purposes 
to assume as bending moment A Sd, in which A is 
always less than unity. The corresponding stress at 
the root of the tooth is 

3 ASd ¢ 

2 Bat a’ 
where ¢, the angular distance from the centre of the 
tooth, has limits +a. The shearing stress at the 


. 8 . 
root may be written £ ba’ where ,» is somewhat less 


than unity and takes account of the elastic reaction of 
winding and slot wedges on the flanks of the tooth. 

The contribution to the integral (11) of the tooth, 
the centre of which is at 0’, on which the radial and 
tangential forces R and § act, is accordingly 
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In normal cases, ra is small, and the integral then 
reduces to 


= { R cos (r &’ — np wt) 
ab 


+ as rsin (r 0’ —npwt}. 


Now 6’ — wt is the co-ordinate of the centre line of the 
tooth under consideration, referred to the centre line 
of the pole selected to furnish the zero of time. Calling 
this ¥, and bearing in mind that @’ is a multiple of 


=*, it follows that 


Reos (r 0 — npwt) = Reos[np(& + Ga ect 


R cos n p 


Accordingly, if a curve be drawn between R, the 
total radial pull on a tooth per unit axial length, and 
%, the angular position of the centre of the tooth with 
respect to the poles, a half the modulus of the n pth 
harmonic of this curve, or, since it comprises p repeated 
elements, of the nth harmonic Ra, of a constituent 
element, is the mean value of R cos (r 0’ — np wt). 
Such a curve is shown in Fig. 10, page 550. Ina similar 
manner, if a curve be drawn between §, the total tangen- 
tial traction on a tooth per unit axial length, and the 
angular position of its centre, the mean value of 
S sin (r 0’ — np wt) is a half the modulus of the nth 
harmonic, S,, of an element of this curve. Such a 

| curve is shown in Fig. 11. The ordinates in Figs. 10 


and 11 are expressed in certain dimensionless units, 
the reasons for which will appear hereafter. In order 
to reduce to mechanical units, they should be multiplied 
by = s , where g is the air gap beneath the pole, and 
B the corresponding magnetic induction. It will be 
convenient to retain these units, and accordingly to 
write (equation 11), 


BP gq ss a 
Pmn = 16a2b (Re ta b Sn ) (13) 
In a similar manner it can be shown that (equation 12) 
B? 
Qnn = leet pt Sm (14) 


Thus the amplitude of the vibration, i.e., the modulus 
of umn (equation 8), may be written 
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(6) T'ractive Forces on Teeth.—The tractive forces 
which act on the teeth vary with their position in the 
field and according to other circumstances, but their 
general character is shown in Fig. 3. It is not prac- 
ticable to deduce general and useful expressions for the 
required components of tractive force, and the problem 
will accordingly be treated in the manner indicated 
below. 

The radia] force on the crown will be treated as 
composed of (1) a basic portion, defined as that on an 
equal area, similarly localised with respect to the 
poles, in the hypothetical case of an unslotted armature ; 
and (2)'an additional fringe portion at each corner. 
The fringe is very local in incidence and is accordingly 
not appreciably affected by the condition in regions 
remote from the corner. The sum of the two portions is 
substantially the required radial force. The forces 
on the flanks of the teeth are entirely of the nature of 
fringes at the corners, and these can be computed 
with substantial accuracy. 

The determination of the basic portion of the tractive 
force is not, in general, difficult. In the typical case of a 
uniform gap and rectangular pole piece, Fig. 4, the 
field is determined by the following conformal trans- 


formation, in which « is written for . . 
a 


z -— (ets) = ' 
7 x {2h tan-1 k (; +f)! 


Y+ )+V(1— eH) 
J(l+$)— 0 (Ch — #9) 
The corresponding field function is 
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The tractive force per unit area at the point on the 
armature face corresponding with £ is 
1— «*¢ 
1+¢ 

the tractive force under the gap being taken as unity. 
Eliminating { between (16) and (18) gives the curve of 
tractive force, viz. : 


. {2h tan-1 
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P (18) 
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b= JRL 
the origin being under the pole tip. Such a curve of 
tractive force is shown in full line in Fig. 5. The 
integral of the basic force over a tooth area is deduced 
from the equation 

x fg 2 
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If the gap is not uniform, but, as is not unusual, is 
made to increase gradually from pole centre to pole-tip, 
the difficulties of determining the form of the basic 
curve by an exact mathematical process are, in general, 
insurmountable; but there is, nevertheless, little real 
difficulty in estimating the curve of tractive force 
with sufficient accuracy for the purpose in view. In 
the region under the pole the force varies inversely 
as the square of the air-gap, and in the interpolar space 
the curve does not differ greatly from that determined 
as in Fig. 5, in which g should be taken as the gap near 
the pole-tip. The junction of the two portions must 
be subject for estimate, assisted possibly by graphical 
construction*. 

The introduction of slots in the armature face adds 
greatly to the complexity of the problem, and, for the 
purpose of determining the fr'nges, the simpler boundary 
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* Vide ‘“‘ Détermination Graphique des Champs 
Magnétiques Laplaciens et Tourbillonaires 4 Lignes de 





Flux Planes,” by Lehmann, Revue Générale de 
l’Electricité, vol. xiv, pages 347 and 395. 
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s Fig. 6 will be used. The appropriate tenusforsaation | The integral traction between a point zg on the 
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integral of the basic curve is given by either of the 
forms 
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Let a slot of width s be introduced in the armature 


face, as shown in Fig. 7. The transformation then oe 
becomes 
9 8 |: SF : 
z= s+ vf a) (§ WP os . 
r = * d (26) o-4 
"JayJ § f— , . 


where a, 8 and » are positive constants, assumed to be 
in ascending order of magnitude, which are connected 
by the relations 
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By means of equations (27) and (28) two of the quan- 
tities (e.g. a and y) can be found in terms of the third, 
which may be regarded as determining the position of 
the slot with reference to the pole face. 

The abscissa of the left-hand corner of the slot, 


obtained by integrati ~quat 26) between the | os a ws i 
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The abscissa of the right-hand corner of the slot is| ®4?> 80 90 100 0 120 130 140 150 160 170 , Ad 
obtained by adding s to this. The abscisse so obtained (3404) ; 
must be identified with abscissa given by equation (23) 
to determine corresponding values of P; and these Fig. 11 
values of P should be identified with those of the basic | 0:3} 0-6- aes — Perce 
curve of traction, such as is given, for a particular case, ; | ] | | au 
, : o4-—+_+—+— TT) OT 
in equation (19). | | 
The field function is given by equation (17) and the TTT Td 
tractive force at the armature face by | o2F S$ 0 
P em Or . (30) ie 
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; ot | | @ 
the positive sign pertaining to face forces, and the} ® 06 ee 
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negative sign to flank forces. (34041.) “ENGINEERING” 
Referring still to Fig. 7, the integral traction on the | | ri, . 
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reference to but in general the suffix ‘‘ 1 "’ is used | 


or right-hand flank of the tooth is given by 
; 1+ B/ . 
a ee lataaey 


to distinguish the corner of the tooth which bounds a | 
flank facing towards the centre of the associated pole, | 
and the suffix “ 2" has similar reference to a flank facing | 
away from the centre of the associated pole. | 


the same limits, given by equation (25), there remains | equations (35) and (36), treating g as a variable. 
Pig. 10. 
3-6 


a4 
3-2 


3-0 


The tractive fringe on the left-hand flank of the slot, | 


)* (sa) | 


Under the pole, and remote from the tip, a, 8, and + 


extreme left of Fig. 7 and the left-hand corner of the | are small, and equations (31), (32), (33) and (34) tend 


towards the limits 
14 


F, =F,= rr (35) 
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| Fig. 8 shows F, and F, plotted against P, in the par- 


S, = & (36) 


| ticular case of equal to 2-16; and Fig. 9 shows 


|S, and 8, in the same case. The curves apply particu- 
| larly to the interpolar space and the region of the pole. 
The effect of variation in the fringes due to gradual 
Subtracting the integral of the basic traction between | variation in the gap itself is preferably deduced from 
If 











associated with the position of the centre of the tooth. 
| The value of S is S, — S,, deduced in like manner from 

the values P, and P, at the corners of the tooth. Curves 
| Rand §, plotted against the position of the centre of the 

tooth as abscisse, are given in Figs. 10 and 11. These 
| apply to the machine* of which the basic curve is given 
in Fig. 5, and fringes in Figs. 8 and 9. From these 
curves the desired harmonics R, 8, are computed. 

(7) Effect of Slots in Pole Face.—For certain secondary 
objects pertaining to the operation of the machine, it is 
| usual to provide a squirrel-cage winding on the rotor, 
\the bars of which are embedded in slots in the pole 








* See example A, Appendix }. 
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faces. The slot-pitch is generally comparable with 
that of the stator. The slots, however, are of the semi- 
closed type, with an opening to the air-gap rarely 
greater than 0-4 of the gap, and often less; this is the 
effective slot-width of present concern. The slots 
only affect traction beneath the pole, and have no 
appreciable effect in the interpolar space, since it is not 
practicable to locate them actually on a pole-tip; 
those nearest to the tips are indeed often made entirely 
closed, for a certain practical reason, and these are of 
no account in the present connection. 

The effect of the rotor-slots on the basic curve of 
Fig. 5 is to introduce a small symmetrical depression 
at the position of each slot, the maximum variation of 


tractive stress being as unity to ; about 


RRS 
[1+ (95) ] 
4 per cent. when A is0-4. The effect of this depression 
is to cause a corresponding depression in the curve of 
radial traction, R, Fig. 10, the maximum amount of 
which can be deduced, by considering the reaction on 
the opposite member, from equation (35). The total 
traction on a space xz which extends well beyond the 
slot in both directions is 

2 


il —1 * 
- tan (39) 


& 
g mg 29 9 g 29 
The total radial traction on a tooth, when opposite 
to a rotor slot, is therefore the same as if its crown were 


8 
(v5) 
7g 
cent. of g when ~~ is equal to 0-4. 


reduced by the amount 2s tan—1 , about 5 per 


Assuming, as 


a minimum value in the circumstances, that the 
effective crown, including fringes, is 2-5 g, it is seen 
that the maximum variation in R will not normally 
exceed 2 per cent., the extent of the depression in the 
curve, Fig. 10, corresponding in a general way with the 
width of the tooth crown. 

The tangential stresses arising from the presence of 
rotor slots introduce in the curve of 8, Fig. 1l, a 
small skew-symmetrical disturbance about the position 
of each slot. This is more troublesome to estimate 
than the disturbance in the radial stress, but fortu- 
nately appears, in general, of even smaller importance. 
When the tooth-centre is opposite to the slot the 
tangential stress is zero, and the only other position for 
which a substantially accurate computation can be 
given is when the tooth is removed one-half its pitch, 
i.e., when the stator and rotor slot are opposed. The 
tangential force is then 

yy ia 0 498 

= (2 tan 29 4g — 8 + 8” 
in which s applies to the stator and s’ to the rotor slot. 
With normal values of the quantities, however, this 
is very small. 

Since the rotor slots have but small effect on the 
curves of R and §, it may be inferred that their effect 
on the vibration is small. Unless they are so spaced 
as to correspond approximately with a potentially 
troublesome harmonic they are probably not worth 
taking into account, but where they are so spaced 
they add their several effects, which may then become 
appreciable or even important. The adjustment of 
the pitch and position of the squirrel-cage winding may, 
accordingly, be found a means for improving a machine 
which operates noisily. 

8. Effect of Load.—The effect of load in the present 
connection is to destroy the symmetry of the magnetic 
field, thus adding constants to the arguments in 
equations (1) and (2). This does not affect the general 
analysis of the vibration given in Section 3, but in the 
final result the terms involving Pmn and Qmn are 
replaced by components of different vectors. The 
particular analysis of later sections, however, is ren- 
dered more complex, and no sufficient purpose is 
served by investigating the matter further in the case 
of synchronous machines. In practice, the howling of 
machines does not usually change much with load, 
indicating that the variation and displacement of the 
harmonics is not generally a ruling factor in the 
production of the noise. 


tan~1 
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9. The Induction Motor.—The induction or asyn- | 


chronous motor, although differing in many respects of 
present concern from the synchronous machine, is not 
infrequently a source of similar magnetic noise. It isa 
non-salient pole machine having equally spaced slots 
in both stator and rotor faces of the air-gap. Those in 
the stator face are usually open, and those in the 
rotor face semi-closed, but sometimes semi-closed slots 
are used in both elements. It has a small air-gap, 


the ratio -* ranging usually between 4 and 6 for 


open slots, and between 1 and 2 for semi-closed slots. 
The magnetic field is due to the combined effect of the 
current supplied to the stator and the current induced 
in the rotor, and accordingly has not the same rigidity 
as the field of the synchronous machine, but changes 








with the relative position of stator and rotor windings, 
and is essentially unsymmetrical. The rotor in some 
machines is definitely wound, and in others carries a 
squirrel-cage consisting of conducting bars connected 
by end-rings. The stator usually has an integral 
number of slots per pole—a multiple of three in three+ 
phase machines; sometimes, however, it has only an 
integral number per pair of poles. The rotor runs at 
somewhat lower speed than the field, the slip depending 
on the load carried by the machine. 

The general theory of magnetic vibrations in induc- 
tion motors is included in the preceding; but the 
particular application clearly differs in many respects 
from the case of synchronous machines, and calls for 
particular treatment. Further consideration of this 
application is reserved for the present. 

10. Potency of Source and Loudness of Sound.—The 
effect of the vibrating machine in producing sound 
depends not only on the amplitude and frequency of 
the vibration, but also on the size of the source which 
emits it. The power of the sound may be taken to 
vary as the square of the amplitude of vibration, as 
the square of the frequency, as the diameter of the 
stator, and as the axial length of the stator. The 
product of these, when multiplied by the density of the 
air and the velocity of sound, is of dimensions of a 
power, and may be taken to represent the potency 
of the source. The actual value of the figure rey 
little without reference to experience, and for the 
purpose of such reference, any constant multiplier 
may be introduced to provide a figure for comparison. 
Moreover, since no great degree of accuracy can be 
claimed for the figure, machine dimensions may be 
represented by others that are roughly proportional 
to them. Thus the diameter of the machine may be 
represented by a, the neutral radius, and the axial 
length by J, the length of laminations. The potency 
of the source may, accordingly, be measured by— 
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in which C is any convenient constant. 

The sound heard at a distant point depends, how- 
ever, on certain characteristics of the source, which 
influence penetration of the sound. The effect is 
associated with the possibility of interference between 
waves which emanate from different parts of the 
source. It is shown in Appendix 2 that, if the sound 
is to carry, the pulse which produces it must travel 
around the machine with a linear velocity greater than 
that of sound in air; otherwise it is self-suppressed. 

When the sound possesses the characteristic of 
penetration, its physical intensity at a distant point is 
proportional to the potency of the source divided by 
the square of the distance of the point therefrom. The 
physiological effect of loudness is, however, more 
correctly measured by the logarithm of the intensity. 
Employing units adopted from telephone practice, the 
noisiness of the machine at a distance may be expressed 
as 

N = 10 log y decibels . (42) 
0 
in which the logarithm is to base 10 and V, is a constant 
to be determined by experience, being the value of 
V corresponding with threshold noisiness under the 
conditions prevailing. 
(To be continued.) 








ELECTRIC SHIP PROPULSION. 


In a paper on “ Electric Ship Propulsion,”’ which was 
recently presented to the Institution of Engineers 
and Shipbuilders of Hong Kong, Professor M. H. 
Roffey said that all existing turbo-electric drives used 
alternating-current generators and motors, except 
those in which a direct-current geared generator could 
be employed. This was due to the difficulty of con- 
structing commutators for machines running at more 
than 1,000 r.p.m. The only three-phase motors, the 
induction and the synchronous, which were available 
for driving propellers were machines the speed of 
which was dependent on that of the generator. 
Though this limitation would be serious in the case 
of a ferry boat, it was not important on a ship which 
normally proceeded in one direction for long periods, 
as the speed of the prime mover had only to be altered 
when starting and reversing. Moreover, when the 
ship had two or more propellers, it gave great advan- 
tages in manoeuvring. As the relative speeds of the 
motor and generator varied inversely as the number of 
poles, the speed reduction possible depended on the 
number of poles on the motor, i.e., on its size. It would 
be difficult to have more than 72 poles, and usually 
60, giving a speed reduction of 30 to 1, were employed. 


The motor generally used was a modified form of 
the synchronous design, which combined the advan- 
tages of both the types mentioned without their 
disadvantages. At the low speed and high frequency 
necessary for ship propulsion, it was impossible to 
obtain a power factor much in excess of 0-7 with the 
induction motor, which meant that the generator had 
to carry an excess current of 40 per cent., thus increasing 
its weight and decreasing its efficiency. This disadvan- 
tage might be overcome by the use of a phase advancer. 
This compared favourably in first cost and operating 
power with the direct-current exciter used with the 
synchronous motor, but the small air gap necessary to 
secure a power factor of 0-7 had prevented its general 
adoption, even on land. In addition to the speed limi- 
tation imposed on direct-current generators by the com- 
mutators they also restricted the voltage to about 
600 volts, so that for large motors the use of alternating 
current was obligatory. 

It must be realised that the operating conditions 
on sea and shore were quite different. Ina land station, 
the frequency must be rigidly maintained and, as 
the alternators must operate in parallel, the angular 
variation per revolution must not exceed one-sixtieth 
of the pole pitch. This was too difficult to attain on 
board ship, and as alternators would not run in series 
independent operation had been adopted in all cases. 
This did not entail any marked sacrifice in cither 
efficiency or flexibility, and tests made on the U.S.S. 
Cuba showed that the propeller could be brought to 
rest from full speed in 3-5 seconds by means of braking 
with double excitation, in 27 seconds by braking with 
normal excitation, and in 13 seconds with the motor 
operating as an induction motor. The energy of the 
propellers was therefore most quickly absorbed by 
short-circuiting the armature of the synchronous motor 
when excited through the stator winding of the genera- 
tor and thus heating the latter. To ascertain the 
maximum torque requirements that must be met 
during reversal, some tests were made by Lieutenant 
8. M. Robinson on the U.S.S. Delaware. These 
showed that, when the driving torque was reduced to 
zero, the propeller dropped to no-slip speed, or 76 per 
cent. of full speed. To bring the propeller to rest 
against the action of the water required a constantly 
increasing torque, until at about half the no-slip speed 
the maximum braking torque of 95 per cent. full load 
torque was reached. Below this speed the torque 
decreased, and at zero propeller speed was about 
33 per cent. The full normal torque was required to 
drive the propeller astern at 38 per cent. full speed. 
These figures illustrated the requirements for rapid 
reversal, and demonstrated beyond question the superi- 
ority of the electric drive as compared with the gear 
drive, since only 40 to 60 per cent. of the full power 
in reverse was normally provided by the latter. 

When the Diesel engine was used as a prime mover, 
the electrical equipment was almost invariably direct- 
current, since with shunt motors the speed was almost 
directly proportional to the applied voltage, and the 
direction of rotation could be altered by reversing 
the polarity of the generator or the field of the 
motor. As the field current was only about 1 or 2 
per cent. of that in the armature, control could be 
effected from the bridge, which was an enormous 
advantage on ferries and tugs. It was unnecessary 
to reverse the main engines, and all the engines except 
the first could be started by using the generator as a 
motor. Any speed, either forward or reverse, could 
be obtained and full power was immediately available 
for reversing. Though in marine installations serics 
operation was usually adopted, there was no serious 
objection to parallel working. A further point in 
favour of electrical operation was the ease with which 
any defect could be detected. Indicating instruments 
placed on the control board gave instantaneous warning 
of increased power consumption, and recording instru- 
ments could be used to provide all possible information 
for the shore staff. 





Tue ReELaTIONs oF ENGINEERS AND ARCHITECTS.— 
Interesting recommendations were recently made in the 
State of Victoria, Australia, relating to the professional 
relations between engineers and architects. ‘The parties 
to the recommendations were the Royal Victorian 
Institute of Architects, and the committee of the Mel- 
bourne Division of the Institution of Engineers, Australia. 
The recommendations include one by which it is pro- 
posed that no firm of architects should refer to them- 
selves as engineers, unless at least one principal of the 
firm is a qualified engineer. A complementary proposal 
is that no firm of engineers should refer to themselves as 
architects unless one principal is a registered architect. 
The practices of giving “ free service ’’ and of employing 
unqualified persons on engineering work are condemned, 
and the recommendation made that preference should 
be given to firms not giving “free service,” this term 
embracing preparation of designs, &c., by firms supply- 
ing materials or otherwise interested in the contract. 
The term “ qualified engineer” implies the holding of a 
recognised degree, or corporate membership of a suitable 





professional body. 
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SMALL PORTABLE INSULATION 
TESTER. 


Tue use of an ohmmeter for the direct measurement | 


of low electrical resistances was first suggested by 
Ayrton in 1882, while seven years later, Mr. Sydney 
Evershed devised a portable instrument which facili- 
tated the testing of insulation. This instrument 
consisted of two separate parts: A magneto-generator 
for producing the necessary test pressure and the 
ohmmeter itself. The essential features of this ohm- 
meter were a permanent magnet moving system and two 
fixed coils. One of these coils was connected in series 
with a resistance across the generator, while the other 


was connected to one pole of the generator and the | 


line *’ terminal of the ohmmeter. The other pole of 
the generator was connected to the “ earth’ terminal | 
of the ohmmeter. If the external circuit of the 


ohmmeter was open and the generator was operated, 


a current would flow through the coil across the 
generator, and would deflect the permanent-magnet 
moving system, so that the pointer indicated “ in- 


finity.”’ If, however, a high resistance the value of which 
it was required to determine was connected between 
the line’ and “ earth "’ terminals of the ohmmeter 
and the generator was again set in motion, the current 
passing through the series coil would tend to move 
the pointer towards “ zero,” but would be restrained 
by the coil the generator. The resultant of 
these two torques would, therefore, cause the pointer 


acToss 


to take up a definite position on the scale, depending | 


on the value of the resistance under test. As the instru- 
ment was calibrated in ohms, the value of the insulation 
of a cable, motor or other equipment could be directly 
determined, the result being independent of the applied 
voltage. This ohmmeter ind generator immediately 
proved its practical utility, and for some fourteen years 
was widely used for a great variety of purposes. By 
1903, however, an improved ohmmeter, with a fixed 
permanent magnet and moving which was 
unaffected by strong magnetic fields, had been devised, 
and henee could be combined in with the 
generator. A guard system was also fitted to eliminate 
errors due to surface leakage when very high resistances 
were under test, and the generator was arranged to give 
a steady voltage when the handle’ was turned above 
the slipping speed of a constant-speed clutch. The 
outcome of these improvements was the well-known 
Megger testing set, whic h has since been developed, 
so that sets operating at a pressure of 2,500 volts and 
reading up to 10,000 megohms are now available. As 
an instr ument of precision, it is likely to continue to be 
manufactured and to be employed on high-voltage and 
high-capacity circuits 

As an instrument for everyday use, the Megger has, 
however, the disadvantage that it weighs 19 lb., and 
is not easily portable. It is also comparatively expen- 
Some ten vears ago, therefore, Messrs. Evershed 
Limited, Acton Lane Works, Chiswick. 


‘ oils, 


one case 


sive. 
snd Vignoles, 


London, W.4, the firm reeponsible for the production 





of ohmmeters from the first, placed on the market 
a lighter instrument, which is known as the “* Meg ” 
Insulation Tester. The underlying principles of this 
instrument are the same as those of its older counterpart, 
but the use of improved steel for the magnetic system 
and aluminium for the casing, combined with modern 
production methods, enabled the weight to be reduced 
to 64 lb., and the price to be cut down to 161. These 
reductions, of course, necessitated some limitation in 
the working pressure and resistance ranges. Neverthe- 
less, it is possible to manufacture the Meg for pressures 
between 100 volts and 1,000 volts to measure resistances 
up to 2,000 megohms. This has been done without 


sacrificing any accuracy in the various ranges, while | 


the light weight makes it particularly suitable for 
installation work or other uses where extreme portability 
is desirable. 

A further addition to this range has now been made, 
and forms an interesting departure in testing instru- 
ments. By careful attention to design and manu- 
facture, it has been possible to produce a still lighter 
instrument, which is known as the Wee-Megger-Tester, 
and weighs only 3 lb. Moreover, its price, including 
the carrying case, is as low as 8/. 10s. The Wee-Megger- 
Tester made in three patterns, with ranges from 
zero to 20 megohms, from zero to 10 megohms, and from 
zero to 5 megohms, and operating pressures of 500 volts, 
250 volts and 100 volts, respectively, when the generator 
handle is being turned at 160 r.p.m. It is therefore 
claimed that it will be economical to include it in the 
kits of tools of every maintenance man. 

As will be gathered from the accompanying illus- 
trations, the ohmmeter and the generator, which form 
the Wee-Megger-Tester, are both contained in a two- 
part case of mottled synthetic resin, a window being 
cut in the upper half through which the pointer and 
scale are visible. The size of this case is only 5} in. by 
4 in. by 2} in., so that it will fit into the ordinary 


is 


. - > | 
overcoat pocket and, as we have said, its weight is only | 


3 lb. Alternatively, the instrument can be carried 
in a metal or leather case and slung over the shoulder 
like the linesman’s detector. The manufacture of 
the Wee-Megger-Tester has only been rendered possible 


by careful attention to production methods and 
by the recent increase in our knowledge of the 
magnetic properties of cobalt steel. The weight 
of the magnetic systems, which form the greater 


part of the total weight, have been reduced to a few 
ounces, so that a great saving, even compared with the 
Meg, has been obtained, while the use of synthetic 
resin, instead of aluminium, has assisted in the same 
direction. The of jigs and special tools 
has enabled the 95 different parts contained in the 
instrument to be quickly and accurately produced in the 
firm's own shops, and routine testing, which is employed 
at every stage in the assembly, ensures that sub- 
sequent operation is satisfactory. 

The generator unit comprises a cobalt-steel casting 
and two end brackets of moulded material, which form 
the armature One of these bearings also 


free use 


bearings. 





Fig. 2. 
houses the brushes, while the other is extended to 


carry the gearing. The generator handle, which is 
a simple stamping with moulded knob, folds compactly 
into the instrument when not in use, and its rotation 
drives the generator through machine-cut double 
| step up gears which incorporate a free-wheel device 
}and a gear wheel made of synthetic resin fabric to 
| ensure silent running. The transmission ratio between 
the handle and the generator shaft is 25 to 1. The H 
armature, which is insulated with ebonite and wound 
with enamelled wire, runs in roller bearings. The 
commutator is in two parts and is assembled on 
|a separate spider from the armature. As already 
mentioned, the magnet is of cobalt steel, and after 
being ground to form the pole faces, is magnetised 
before assembly by being placed across the poles 
of a special machine. During the grinding operation 
a spigot is also formed on each side of the magnet 
casting to engage the moulded end pieces which form 
the frame. Each generator is tested for insulation at 
a pressure of 1,000 volts and is then run on load before 
being assembled in the case. 

The ohmmeter is of the true ratiometer type, the 
pressure and current coils being rigidly supported 
| together and carried on spring mounted pivots. The 
movement frame is an aluminium moulded casting. 
The connections to the moving coil are made by 
phosphor - bronze strip, which is produced from 
0-002 in. diameter wire by being passed between 
rollers. The terminals, by which connection to 
the resistance under test is made, are of the spring 
plunger type, so that rapid attachment and removal 
is possible, and they do not project from the case. 
To prevent the movement of the instrument on the 
bench when the generator handle is being turned four 
rubber plugs are inserted in the base. Each instrument 
is calibrated separately after assembly. 

In introducing this instrument, Messrs. Evershed 
and Vignoles have had in view the fact that in- 
stallations are becoming not only more numerous, 
| but smaller in size, and that the amount of apparatus 
installed, and has therefore to be maintained, is in- 
creasing. The contractor and maintenance engineer 
cannot therefore do his work efficiently with only one 
testing set and should consequently welcome a cheap 
instrument which wil! at least enable preliminary 
investigations to be made, and, in the case of small 
installations, will be sufficient for tracing the source 
of the trouble. Where the electrostatic capacity is 
excessive, however, or it necessary to test at a 
higher voltage than 500, the employment of the larger 
equipment will still be necessary. 
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CANADIAN INQquIRY FoR PortTaBLE Pumps.—A com- 
pany in Montreal is desirous of getting into touch with 
United Kingdom manufacturers of small centrifugal-type 
pumps which can be attached to the starter of a motor- 
car or lorry. Further details may be obtained from the 
Department of Overseas Trade, 35, Old Queen-street, 
London, 8.W.1, quoting reference No. G.X. 11,952. 
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THE ENCLOSURE OF THE ZUYDER 
ZEE. 

By Brysson CunnineHam, D.Sc., M.Inst.C.E. 

IN a series of three articles published in Ener- 
NEERING, in May and June, 1930 (vol. cxxix), 
a very detailed account was given by Professor 
J. W. Thierry of the remarkable undertaking 
which has been in hand for the past ten years 
with the object of reclaiming the Zuyder Zee, 
and adapting it for agricultural purposes. At 
that date, in addition to the independent enclo- 
sure of the first of the four polders proposed to 
be reclaimed and the linking up of the island of 
Wieringen with the mainland, the outer embank- 
ment from Den Oever to the Frisian coast was in 
course of construction and substantial progress had 
been made with the sluices and a navigation lock 
at the westernend. Work had also been commenced 
at the other extremity and carried to a point about 


jas 10 m. or more below N.A.P.* Advantage was 
| taken of the Breezand Shoal to construct, in 1929, 
a fresh base thereon, 2,000 m. in length, with 
harbourage for the floating plant engaged on the 
works, making by the end of that year a total 
length of 6,720 m. or a little over 4 miles. From 
Breezand, the work was extended in both easterly 
and westerly directions. 

In dealing with the guts, or channels, with their 
marked increase in depth, it was considered desir- 
able to make a preliminary deposit of material 
which would serve as a base or foundation, and so 
reduce the subsequent work on the dyke. Accord- 
ingly, steps were taken to form sill dams, con- 
sisting of masses of boulder clay deposited in posi- 
tion and protected from the action of strong tidal 
currents by means of mattresses of brushwood, each 
350 ft. long by 80 ft. wide, secured in place by wood 
stakes and weighted down by heavy stone and rip- 
rap. These protective coverings were extended for 





sections was reduced to 1,000 m. At this stage 
operations were suspended temporarily to avoid 
excessive current velocity through the Blinde Geul 
channel, but, as soon as this was closed, the work 
was vigorously resumed and the dyke across the 
Middelgronden was completed on November 22, 
1931. 

The sill dam across the Vlieter channel had not 
suffered to quite the same extent and the deposit 
of some additional clay enabled the formation of the 
body of the dyke to be deferred until the beginning 
of the present year, when it was taken in hand as 
the last remaining section of the work to be executed. 
By degrees, the gut was filled, until the final deposit 
of clay was made and the line of solid material was 
completed from coast to coast. Views of the gap 
given in Figs. 2, 3 and 4, taken just prior to closure, 
show the strong flow of tidal water which had to be 
contended with. They illustrate also the remarkable 
resistance of the clay to disturbance by the current. 








| Fig.t. 
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23 miles from the coastline, where, on a shoal area, | 
called the Kornwerderzand, operations were in pro- | tion against scour and undermining. 
gress for a second set of sluices and two additional | of the sill dams reached to from 3 m. to 4 m. below 
Since the appearance of Professor Thierry’s | N.A.P. 


locks. 
articles, the work has made rapid strides, culminat- 
ing on May 28 last in the completion of the actual 
process of enclosure by the cutting off of all free 
connection between the inner and outer waters. 
There now extends from the former island of Wier- 
ingen to the Frisian coast, a distance of 184 miles, a 
narrow bank of impermeable material carried above 
high water level, which constitutes an effective 
barrier to tidal fluctuations and marks the com- 
mencement of an entirely new regimen for the 
impounded area. 

The work was carried out in a series of stages 
which, with their successive periods, are shown on the 





plan in Fig. 1. It will be noted that the line of 
the embankment, as was to be expected, lies along 
a path of varying depths, including a shoal area of 
considerable extent, called the Breezand, and two 
guts or channels, the Vlieter on the west and the 
Middelgronden on the east. The general level of 
the ground in the Breezand is less than 5 m. below 
N.A.P., while in the guts it descends to as much 


| acceleration of the arrangements for the completion 


some distance on each side of the dyke as a precau- 
The crests 


The sill dam of the Middelgronden was con- 
structed first and was completed by the end of 1929. 
A year later, when an inspection was made by 
divers of the condition of the work, it was found 
that, while the brushwood had not been disturbed 
in position, yet it had suffered from the attacks of 
marine organisms and had deteriorated to some 
extent, though not sufficiently to diminish its 
effective resistance to scour. A more serious 
matter was the discovery of the corrosion by sea- 
water of the galvanised wire employed for securing 
the stakes and of the mesh wiring by which the 
stakes were attached to the top and bottom layers 
of the mattresses. This rendered advisable. an 


of the dyke across the Middelgronden. The work 
was put in hand forthwith and continued until the 
opening between the Breezand and the Kornwerder 
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Although enclosure has been definitely realised, 
a good deal more work still remains to be done 
before the dyke can be brought to the condition of a 
finished embankment. A general section of the 
work in its completed form is given in Fig. 66, 
Plate LXX, ENGINEERING, vol. cxxix (1930). It is 
hoped to achieve this stage before the close of the 
current year. Fig. 5is a recent photograph of the 
completed sluices at Den Ocever. 

In view of the drastic interference with the 
normal ebb and flow of tidal action in the affected 
area, it is of interest to note that, except during 
the period of closure, in 1924, of the channel 
Amsteldiep between Wieringen and the province of 
North Holland, very slight changes were observed 
in the tidal movement before 1930. With the con- 
struction of the sill dams, above referred to, in the 
Middelgronden and Vlieter channels, the effect 
became more marked, and during the winter of 
1930-31, the normal maximum velocity through the 
openings amounted to 3 to 3} ft. per second, the 
maximum occurring two hours later in the case of the 
Middelgronden channel. Simultaneously, an increase 





* N.A.P. Niew Amsterdamsch Peil is the Dutch 
Ordnance Datum, 3 inches above mean sea level. 


in the amplitude of the tide became noticeable, 
especially in the Texel Strait. In the Wadden Zee, 
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the increased range, though not yet accurately 
ascertained, appears to be of the order of 6 in. to | 
12 in. 

The writer visited the works during the summer 
of 1929. For this subsequent information and the 
photographic views accompanying this article, he | 
is indebted to Dr. Ir. J. A. Ringers, at that time in 
charge of the operations on behalf of the association | 
of Dutch contracting firms expressly tormed for the 
purpose of executing this gigantic project. Dr. 
Ringers has since been appointed Director-General | 
of the Netherlands Rijkswaterstaat. 


THE BRITISH ASSOCIATION 
MEETING AT YORK. 
(Continued from page 438.) 

HAVING completed our account of the proceedings 
of the Engineering Section of the British Association, 
we propose to deal briefly with a few items from 
the work of the remaining sections that may be | 
of interest to our readers. 

Tue Bririsu Association Resistance CoIm.s. 


| 

One such item was a paper entitled “ Material 
Standards of Resistance: The B.A. Coils, 1881- | 
1932,” by Sir R. T. Glazebrook and Dr. L. Hartshorn, 
presented to Section A (Mathematical and Physi- 
cal Sciences), on Thursday, September 1. This | 
paper stated that the original Electrical Stan- | 
dards Committee of the British Association was 
appointed at the Manchester Meeting in 1861, and 
their first report pointed out that they had first to 
determine “‘ what would be the most convenient | 
unit of resistance, and second, what would be the | 
best form and material for the standard representing | 
that unit.” The C.G.S. system of measurement | 
was the outcome of their deliberations on the first | 
question, and they determined to adopt as a practical | 
standard of resistance the ohm equal to 10° C.G.S. 
units of resistance. In an appendix to the 1865) 
report of this Committee, their final conclusions | 
were given with a description of the form of standard | 
coil recommended. As a material for the wire 
of which the coil was constructed, an alloy containing | 
66 per cent. of silver and 33 per cent. of platinum, 
was chosen. The Committee was dissolved in 1870. 
During 1879-81, a very careful comparison of the 
coils was made by Dr. Fleming, and it was clear 
that their relative values had changed appreciably | 
since 1867. He adopted as a definition of the B.A. 
unit the mean value of the resistance of all the coils 
at the temperatures at which they were originally 
said to be correct. The Electrical Standards 
Committee was re-appointed in 1880, and, in the 
following year, Dr. Glazebrook became connected 
with the work. From 1883 to 1919 the coils were 
in his charge and they are still at the National 
Physical Laboratory. ‘The Committee was dissolved | 
in 1912, and up till that date comparisons of the | 
coils among themselves were continually in progress. | 
The records show that most of the coils have | 
changed appreciably during their long life, but | 
that two platinum coils have remained unchanged. | 
Tables given in the paper enable the changes | 
which have taken place to be followed in detail. 
In the case of the two platinum coils, the differences 
between them has lain between 0-00059 and 
000063 B.A. unit for the whole 67 years of their 
life. Appreciable changes appear to have been | 
noted in two of the platinum-silver coils measured 
between 1880 and 1908, but these, it is thought, 
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ordination and continuity, called attention to the 


need for an organisation to deal with such records | 
| information regarding river flow if true economy 


and showed how his own work on the Ness Basin 


had resulted in an organisation which might, with | 
possible slight modifications, be applied to other | 
Such subsidiary areas, he suggested, should | 


areas. 


OF THE ZUYDER ZEE. 
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Capt. J. C. A. Roseveare’s contribution to the 
discussion called attention to the need for full 


were to be obtained. He thought the Catchment 
Boards set up by the Ministry of Agriculture and 
Fisheries, under the Land Drainage Act, 1930, 


may be due to the fact that during that period the | be brought under a central organisation such as, | were the proper authorities to undertake the survey. 
in the case of Scotland, the Fishery Board for! Catchment Boards, he pointed out, covered 67 per 


coils were on several occasions measured at 0 deg. C. 
Subjection to this temperature may have pro- 
duced strains in the soft-soldered joints between 
the resistance wire proper and the copper legs. In 
recent years, when the coils have been maintained 
at a temperature not far removed from 16 deg. C., 
the changes have been remarkably small. 


Recorpine Water Lever anp River Fiow. 

A discussion on “The Organisation Required 
for the Recording of Water Level and River Flow 
in the British Isles,’’ held in Section A, on Tuesday, 
September 6, was introduced by Capt. W. N. McClean. 
Capt. McClean, after pointing out that water records 
in the past have been less useful to this country 
than could have been hoped, owing to lack of co- 





Scotland. 


In England, he said, there seemed to | 


cent. of the area of England and Wales and were 


be too many departments and too many opposing | interested in water supply for every purpose ; they 


interests engaged in the collection of water data | 


on different lines, but all these interests would 
be better served by systematic water survey. 
The organisation, he suggested, should be in the 
hands of local associations, representing fairly 
large areas, for the collection of observations and 
maintenance of records, and the flow measurements 
should be carried out by the Ordnance Survey 
Department, on the principal river basins and by 
water authorities or specialist surveyors in the 
case of small areas, the whole being co-ordinated 
under a water survey department of a ministry 
with inspectors or area supervisors. 





could make by-laws for the prevention of pollution. 

Mr. E. G. Bilham made a contribution on the 
evaluation of general rainfall over drainage areas, 
first stating that the term “ general rainfall” was 
used by the British Rainfall Organisation to specify 
the space-average of the depth of rain over an 
extended area in a definite period, such as a month 
or a year, the terms “average,” “normal,” or 
“mean,” being reserved for time averages. It 
was the general rainfall of which a knowledge was 
required in such studies as that of Capt. McClean 
on river flow. The procedure adopted by the 
British Rainfall Organisation in estimating general 
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Fig. 4. 











Fie. 5. THe ComMPLEeTED 


rainfall consisted in measuring, on a rainfall map, 
by means of a planimeter, the areas included between 
successive isohyetal lines and the boundaries of the 
drainage area and then working out the space 
average of the fall per unit area. The accuracy 
of the result depended simply on the accuracy 
of the isohyetal lines, and this again depended 
on the number of rain gauges and their distribution. 
In regions where gauges were relatively numerous, 
monthly evaluations of general rainfall over drainage 
areas of moderate size could be made with fair 
precision. 

Mr. C. Clemesha Smith dealt with the subject of 
stream-flow measurement, and said that gauging 
must be carefully organised so as to cover the whole 
country if water problems relating to domestic 
and trade supplies, navigation, drainage, flooding, 
&c., were to be satisfactorily solved. It should be 
possible to develop an organisation dividing the 
British Isles into suitable areas, possibly water- 
sheds, and collecting, verifying and recording all 


———— —_—_—— 
ee 





Udiseitoh anoisod jlo Aten vem 
roe ald iaseqgicd ae vEE 


ba 


a jasig tok 








Sturces aT DEN OEVER. 


existing stream-flow measurements. Further 
stations should be provided as circumstances per- 
mitted or demanded, and the results should be 
published in brief. The organisation should be 
elastic and capable of expansion, and use should be 
made of existing records and observers. The ser- 
vices of rivers boards, drainage boards, navigation 
companies, corporations and private observers 
should be utilised to the fullest extent. Such an 
organisation, he concluded, would involve expen- 
diture, but wise expenditure was true economy. 
Mr. W. J. M. Menzies dealt with the question 
mainly from the point of view of salmon fishing and 
Captain J. G. Withycombe, in the course of a brief 
survey of the whole subject, suggested that univer- 
sity engineering and geography schools might 
co-operate in the work, especially by collecting data 
relating to low-fall rivers. Mr. D. Halton Thomson 
said the absence of a nationally organised water 
survey in this country was a remarkable omission 
in the development of its natural resources. The 





omission was probably partly due to the ingenuity 
of the civil engineer in deducing the data he required 
by indirect means, but he did this only in default 
of better information. It was not sufficient to leave 
the matter to private enterprise which usually had 
in view only particular purposes in particular areas. 
What was wanted was continuity and records under 
different topographical and geological conditions 
in all parts of the country where they were likely 
ultimately to serve some practical purpose. He 
suggested that the Geological Survey would be the 
most appropriate department to organise the work, 
being almost exclusively a fact-finding organisation, 
and independent of any direct interest to which the 
information would ultimately be put. The depart- 
ment had already issued many valuable water- 
supply memoirs. 

Vice-Admiral H. P. Douglas, C.B., C.M.G., refer- 
ring to the Hydrographic Department and the 
Surveying Service of the Navy, said a considerable 
amount of work had been done in the course of the 
survey of the Tees, and a discussion on the data 
obtained had been published by the Department 
of Scientific and Industrial Research. If other 
water-flow measurements were required it would be 
an easy matter for the surveyor to obtain them as 
needed, and, naturally, a record was kept in the 
Hydrographic Department. If such an organisation 
as that visualised by Captain McClean were set up, 
one of its first duties should be to collect all data 
available from the various departments which could 
provide them. It did not appear that there would 
be any difficulty for the hydrographic surveyor and 
the Ordnance Survey to carry out the measure- 
ments, but it would certainly mean an increase of 
staff. That, however, might possibly be a cheaper 
way of tackling the problem than the suggested 
organisation having its own surveyors would be. 
Moreover, local bodies could probably provide the 
data required from their own surveyors more cheaply 
than the organisation could obtain them, so that all 
that would be needed would be a comparatively 
small central organisation to collect, organise and 
supervise. 

Mr. W. T. Halcrow agreed with Captain McClean 
that it would be of great assistance to all waterworks 
and hydro-electric engineers if reliable records of 
stream flow were available throughout the country. 
A great deal of information existed, he said, with 
respect to rivers already utilised for water under- 
takings, but this was not usually available to all 
engineers. It was more important that a record 
should be kept of the flows of rivers which might be 
utilised in the future. As a hydro-electric engineer, 
Mr. Halcrow said, he had been impressed by the 
amount of data which had frequently been placed 
at his disposal in foreign countries, records of river 
discharge having been kept, in some cases, for many 
years, although no development had materialised. 
Referring to power developments carried out in the 
Scottish Highlands, he said it would have been of 
great assistance to him had statistics relating to the 
rivers been available when the works had been 
designed. Actually, he said, the schemes had been 
worked out on rainfall data only. He thought 
there should be a central authority under a Govern- 
ment department to collect the existing data and 
to institute, through such subsidiary organisations 
as might be necessary, the measurement of rivers 
not yet utilised. 


Tue PoLLuTION oF THE TEEs. 


The only part of the proceedings of Section B 
(Chemistry), to which we propose to refer is a discus- 
sion on Water Pollution (Survey of the River Tees) 
held on Monday, September 5. 

Dr. H. T. Calvert, in his opening remarks, pointed 
out that entirely satisfactory methods of dealing 
with many polluting effluents had not been devised, 
and for this reason, the Government, in 1927, had 
instituted the Water Pollution Research Board as 
a section of the Department of Scientific and 
Industrial Research. One of the first conclusions 
reached by the Board was that reliable information 
was urgently required as to the effects on rivers 
of various polluting discharges. It was known 
that rivers which had received polluting liquids 
were capable of self-purification under certain 
conditions, but there was a lack of exact knowledge 
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regarding those conditions and the quantities of 
various effluents which could be allowed to enter 
a river without unduly retarding the processes of 
self-purification. It was decided, therefore, to 
carry out a comprehensive hydrographical, chemical 
and biological investigation of a river, comparatively 
pure in some stretches and polluted in others, and 
the River Tees was finally chosen. In its upper| 


| 
| 
i 
| 
| 


reaches above Croft, the Tees received only 
unimportant sewage effluents from the small 
towns or villages situated on its banks. At Croft, | 


however, it received through its tributary, the 
Skerne, a large quantity of water much polluted 
with sewage. From this point downwards for 
about 15 miles in the Tees, the self-purification of 
the river from sewage pollution had been quanti- 
tatively studied. The tidal reaches were heavily 
polluted by sewage and industrial effluents of 
various kinds. Obviously, the conditions of the 
non-tidal and tidal sections of the river were widely 
different, and each section had required its special 
group of investigators, consisting of chemists, | 
biologists and a hydrographic surveyor working in 
close co-operation. The scientific results achieved 
had been well worth the work involved, and they 
constituted an important addition to knowledge 
of the effects of polluting discharges on a river 
and the extent to which a river can recover from | 
pollution. 

Mr. J. Longwell, in discussing the rate of decom- 
position of sewage in the non-tidal reach of the 
River Tees below Croft, said that chemical and 
bacteriological observations had been made through- 
out two complete years. By combining the results 
of examination of samples of the water with measure- 
ments of the flow of the river, the weights of various 
decomposition products of sewage passing different 
points in unit time had been determined. It had 
been shown that a greater decomposition of sewage 
and subsequent purification of the river was obtained 
in the hot summer months than during the colder 
winter months. Thus the breakdown of sewage 
carried into the Tees by the Skerne at Croft could 
be described as taking place in a band of decomposi- 
tion which expanded and contracted according to 
temperature, occupying only a few miles during 
very hot weather, but stretching to at least 15 miles 
in cold weather. In addition, it had been shown 
that bacterial activity preceded the decomposition 
of sewage in the river, thus indicating that the 
process of purification was biological, rather than 
chemical, in character. At no time during the 
course of the survey had the dissolved oxygen in 
the water of the Tees in the non-tidal section fallen 
to such a concentration as would be harmful to 
fish, but in the Skerne, owing to sewage pollution, 
the dissolved oxygen had on several occasions 
been entirely removed. 

In discussing the flora and fauna of the non-tidal | 
section of the River Tees, Dr. R. W. Butcher and | 
Mr. F. T. K. Pentelow said that there were com- | 
munities of plants and animals which were charac- 
teristic of foully-polluted, mildly-polluted and 
unpolluted waters. These communities naturally 
merged into each other, according to the degree of | 
pollution. It had been shown that the distribution 
of certain organisms, such as those classed as 
“sewage fungus,”’ was closely related to the con- 
centrations of organic matter and ammonium salt 
as found by chemical analysis of the water. The | 
direct effect on fish of such concentrations of sewage 
as occur in the Tees at Croft was probably un- 
important, and it could be stated definitely that | 
the pollution at this point had no injurious effects | 
on the food supply of the fish; in fact, trout had 
been caught in the Tees at Croft. In areas of | 
extreme pollution, such as in the Skerne below | 
Darlington sewage outfall, however, there were 
no fish of any kind. It had been concluded that | 





sewage, in the concentrations in which it occurred | from Austone, and was used fresh from the quarry | employ inferior timbers with satisfactory results. 


in the Tees above Yarm, had a greater effect on | 


the biology of the river by reason of its nutritional | building had not long been completed before marked | quite unsuitable for timber which was to be in 
influence than it had by any direct destructive | signs of deterioration became noticeable, and as| the ground, or in contact with the ground or with 
| early as 1854 steps were taken to arrest the decay. | long grass. 


action. 

Dr. B. A. Southgate described the observations | 
and experiments which had been made on the 
effects of sewage and industrial pollution in the | 





tidal section of the Tees. The estuary, he said, | however, that even now no certain method of pre-| processes. A number of pressure plants had been 


received large quantities of crude sewage and of | 


lof iron and steel. 
| effluents occurred in the estuary at the expense of 


| secondary 


industrial effluents, mainly in the section from 
Stockton to Cargo Fleet. The principal industrial 
effluents were coke-oven effluents containing tar 
acids, cyanides, &c., and spent pickle liquor, which 
was an acid solution of iron produced in the cleaning 
Oxidation of the sewage and 
Large numbers of fish were 


dissolved oxygen. 


| killed in the estuary, especially salmon and sea- 


trout smolts during their spring migration to the 
In 1930 and 1931, the death of migrating 


sea. 


‘smolts was not due to the deficiency of dissolved 


oxygen, but to cyanides frequently found in lethal 
concentrations. Other poisonous substances, in- 
cluding tar acids, were not found in toxic concentra- 
tions, and it had been concluded, from numerous 
chemical and physiological experiments and observa- 
tions, that, in the absence of cyanides, migrating 
smolts would not have been killed in 1930 and 
1931. This conclusion marked a distinct step 
forward, for it had never previously been suggested 
that cyanides were responsible for the death of fish 
in the River Tees. Laboratory and semi-technical 
scale experiments had demonstrated that cyanides 
in coke-oven effluents could readily be converted 


|into relatively non-toxic ferrocyanide by treatment 


of the effluents with spent pickle liquor and lime. 
With regard to the effects of pollution on the 
biology of the Tees estuary, Mr. W. B. Alexander 
said that there was a scarcity of living organisms 
in the middle portion of the estuary of the Tees 
between Stockton and Middlesbrough. That section 
was subject to the greatest variations in salinity 
resulting from tidal flow and to the greatest amount 
of pollution. In addition, organisms living on the 
banks must be able to withstand exposure to the 
air for certain periods at low tide, and those living 
on the bed of the estuary had to withstand the 
effects of movement of bottom deposits and of 
sedimentation. It was impossible to determine, 
therefore, from a biological survey of the estuary of 
the Tees only, to what extent the flora and fauna 
were affected by pollution. A survey of the 
relatively unpolluted estuary of the Tay had shown 
a distribution of organisms in the section subject 
to variations in salinity similar, in general, to the 
distribution in the corresponding section of the 
Tees, although there were some differences. It 
thus appeared that the scarcity of plant and animal 
life in the middle portion of the estuary of the 
Tees was not primarily due to the effects of pollution. 
Mr. R. Bassindale dealt with the differences in 
range of distribution of certain invertebrate animals 
in the estuary of the Tees, as compared with their 
range in the unpolluted estuary of the Tay. In 
water of suitable salinities, tar acids at the maximum 
concentration found in the Tees, were not toxic to 
the chameleon and common shrimps, or to the 
small amphipods Gammarus marinus and Corophium 
vwolutator, Cyanide at the maximum concentration 
found in the Tees was toxic, however, to the shrimps, 


| but not to the amphipods. Experiments on the dog 


crab which occurred in the most polluted part of 
the Tees, had shown this organism to be of relatively 
high resistance to cyanide. The lack of certain 
animals in the estuary as food for fish was of 
importance, as the fish were more 


| susceptible than invertebrates to poisons. 


BACTERIA AND THE Decay OF STONE. 


A paper read before Section K, Botany, on 


Friday, September 2, may now be referred to. This | 


was by Professor 8. G. Paine, and dealt with 
* Bacteria in Relation to the Decay of Stone.” In 
this the author stated that considerable interest 
had been focussed on the subject by the decay of 
the stone in the Houses of Parliament shortly after 
the completion of the buildings in 1847. The stone 
for a large part of the construction was a dolomite 
The 


without a preliminary weathering period. 


These steps were only temporarily successful, and, 
in 1861, a Commission sat to determine the best 
means of dealing with the matter. It appeared, 


venting the decay of stone was known. Research 


| into problems of this nature was particularly exacting 
|in time and patience, and little headway could be 
| made unless they were attacked by a number of 
| workers having facilities to make their investigations 
| as wide as possible. 

Fortunately, the question had been taken up by 
the Department of Scientific and Industrial Research, 
and the investigations made at the Building Re- 
search Station by a number of workers had led to 
the opinion that the phenomena shown in most 
forms of stone decay could be accounted for on a 
physico-chemical basis. Although much could be 
said in support of team work, the individual efforts 
of investigators were of the utmost interest and 
importance, and those of Drs. Stutzer and Hartleb, 
of Dr. R. M. Buchanan and of Mr. J. E. Marsh had 
indicated that micro-organic life was an important 
possible factor in the decay of stone. This possibility 
had not been overlooked by the Building Research 
Department, and the author had been entrusted with 
the investigation of the problem from its biological 
aspect. 

It seemed that decaying stones were populated 
by a mixed but energetic bacterial flora and that, 
as a result of their metabolism, acid substances 
were produced in quantities which must have a 
deleterious dissolving effect upon the stone. Three 
groups of bacteria had been distinguished. In the 
first group were included a number of common 
organisms of the air, soil and water, which were 
capable of living on a variety of food materials. It 
had been shown that, in their metabolism, acids were 
formed as waste products, and that these acids 
dislodged carbon dioxide from its combination with 
calcium in the stone. In the second group, Professor 
Paine said, a confirmation was to be found of the 
view of Mr. Marsh, a view supported by the earlier 
work of Stutzer and Hartleb, that nitrifying bacteria 
were responsible for stonedecay. Incertain instances, 
the presence of nitrates, as shown by Marsh, had been 
confirmed, and nitrifying bacteria, believed to be 
similar to those of the soil, had been isolated. These 
had been proved by cultural experiments to have a 
dissolving influence on limestone. This group, 
however, was probably of less importance than the 
third group, in which was included a different form 
of autotrophic organism which required some form 
of sulphur in its dietary and produced sulphuric 
acid. The organisms had been found closely asso- 
ciated with the white incrustations of sodium and 
calcium sulphate which formed so conspicuous a 
symptom of some types of stone decay. There 
seemed to be little or no doubt that these organisms 
had been responsible for some part, if not for the 
whole, of the formation of the sulphates. It was 
clear then, Professor Paine concluded, that the bac- 
terial inhabitants of stone were a factor to be 
considered in connection with its decay, but this 
fact did not necessarily alter the views held at the 
Building Research Station, since it might well be that 
the production of the salts which the physical 
explanation of the decay demanded might be the 
work of bacteria. It was for future experiments to 
decide to what extent the production of the salts 
in question was of chemical or biological origin. 











| 
| TIMBER PRESERVATION ON ESTATES. 


| 

On Thursday, September 1, Mr. R. C. B. Gardner, 
| Secretary of the British Wood Preserving Associa- 
| tion, read a paper entitled ‘‘ Timber Preservation on 
| Estates,” in the Sub-Section K (Forestry), of Section 
K. In this he said that in the British Isles the 
| three trees which provided timber of a remarkable 
natural durability under ordinary conditions of 
| service were European larch, oak and sweet chest- 
| nut. Supplies of these timbers had, however, become 
| scarce and estate owners and agents had difficulty 
lin obtaining fencing material. By preservation 
treatment with creosote, however, it was possible to 


|The brush application of creosote, he said, was 
Pressure treatment, of course, gave 
the best results with regard to penetration of the 
preservative, and also had the advantage of being 


| more rapid than either the open tank or cold-dipping 


linstalled on estates but their cost was generally 
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too great. 
next in efficiency. The posts were placed in the 
creosote which was then heated up to 180 deg. or 
200 deg. F., and maintained at this temperature for 
about an hour. It was then allowed to cool, the 
timber not being removed from the creosote until it 
was quite cold. The absorption, Mr. Gardner 
explained, took place during the cooling period. 
Posts weighed before and after this treatment 
were found to have absorbed nearly 7 Ib. of creosote 
per cubic foot, which was a very satisfactory figure 
when it was remembered that, for railway sleepers 
and other similar work impregnated under pressure, 
an absorption of about 10 Ib. per cubic foot was 
aimed at. 

With regard to preservatives other than creosote, 
Mr. Gardner said that, with the exception of zinc 
chloride and naphthalene, he had not heard of 
any such preservative being used in this country 
for estate work. Naphthalene was more expensive 


Treatment in a heated open tank came 
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| than creosote and although it was, perhaps, easier 
to handle, being supplied in sacks in crystalline 
form, and the timber treated with it was cleaner 
to handle, it had the disadvantage that timber 
must be removed from the naphthalene when the 
latter was hot and the good penetration obtained 
with creosote by alternate heating and cooling 
could not be obtained. Zinc chloride had the 
advantages that it rendered timber, to a certain 
extent, fireproof, made it very hard and durable, 
and kept it very clean and free from moulds and 
lichen. In damp soil, however, it was liable to 
be washed out of the timber, as the salts were soluble 
in water. It was used in many places in the United 
States in districts with a medium rainfall, but in a 
very hot dry climate was liable to become broken up. 
Another preservative was sodium fluoride. There 
was a proprietary brand of this to which di-nitro- 
| peenot and other materials were added. Various 
brands were being made, and with some of these 





distinct success had been achieved in fixing the 
salts in the timber and preventing them from being 
washed out. Copper sulphate had been extensively 
used in France for telegraph poles, but here again 
there was a tendency for the salts to wash out of . 
the timber. A proprietary brand of preservative 
recently put on the market employed copper chro- 
mate as its main ingredient. Tar, he concluded, 
fell very short of coal-tar creosote as a preservative, 
but charring the ends of posts was a useful method 
in the absence of facilities for proper treatment. 

With another paper in this Sub-Section, viz., 
that by Mr. P. Harris, on “ Research in Wood- 
working,” which was read on Tuesday, September 6, 
we hope to deal more fully in a subsequent issue 
of ENGINEERING, and we also intend to deal later 
with a discussion held in Section M (Agriculture), on 
Friday, September 2, on “ Crop Production, with 
Special Reference to the Increased Use of Mechanical 
Power.” 





THE MINERAL RESOURCES OF 
JAMMU AND KASHMIR. 


Durine the early years of the exploration of 
India’s mineral resources by the Geological Survey 
of India, it was asserted that she could produce from 
within her own borders nearly all the minerals that 
would be required by a completely civilised com- 
munity. Itis little exaggeration to say that the same 
statement applies to the dominions of His High- 
ness the Maharaja of Jammu and Kashmir. This 
State has an area of some 84,250 square miles, and is 
traversed by the Karakorum mountains and two 
branches of the Himalayas. The geological forma- 
tions are extremely diverse, and apart from giving 
rise to some of the most magnificent scenery in the 
world, present a very complete range of mineral pro- 
ducts. During the war, the view gained strength 
that a country such as India, and each State within 
that country, should do its best to develop its own 
natural resources. Such a view is undoubtedly 
sound, whether from the point of view of the native 
population, or from a much wider aspect, and it is 
interesting to note that in 1917, the State of Jammu 
and Kashmir organised a mineral survey, with a 
view to determining the mineral wealth of the State 
by scientific exploration, rather than by the some- 
what haphazard method previously in use. 

It was already known that the mineral resources 
of the State were considerable, but during the 
survey, which is still being carried on, it was 
established that some of the most useful minerals 
occurred in very large quantities, and, in some cases, 
in a state of great purity. Some of the deposits 
have already reached the development stage, but 
their exploitation has been seriously hindered by the 
lack of proper communications. The latter are so 
defective that even the precious and semi-precious 
stones are not now being worked, the situation 
having been further adversely affected by the absence 
of proper mining rules. The mining rules have 
been revised, and the Government are considering 
very seriously the question of working not only the 
deposits of precious stones, but of heavier ores and 
minerals such as bauxite, coal, and the base metals. 
The first step in this direction is undoubtedly the 
improvement of communications, a matter of very 
considerable difficulty in view of the nature of the 
country. 

Before discussing the transport question, how- 
ever, some indication may be given of the extent 
and location of the mineral deposits. A glance at 
the map of Kashmir, reproduced in Fig. 1, on this 
page, will show that the mountains roughly fall 
into three divisions. The first division is composed 
of the long ranges immediately to the north of the 
Punjab. These are called the outer ranges, and 
rise from the Plains of the Punjab to an altitude 
of 2,000 ft. to 4,000 ft., and occasionally to 6,000 ft. 
or 8,000 ft. above sea level. This region, with the 
intervening strike valleys, consists of rocks of the 
Tertiary age. The second division is the region of 
the middle mountains, which range, on’ an average, 
from 8,000 ft. to 10,000 ft. in height, though many 
of the peaks attain heights of 14,000 ft. to 15,000 ft. 
The ridges are cut into by deep ravines and precipi- 
tous defiles, and generally present a steep escarpment 
towards the plains and a long gentle slope towards 








Kashmir, the north and north-eastern slopes being 





ENGINEERING. 


[Nov. II, 1932. 














MINERAL 














Res eeee. 


WOE VG eg 
NPAD 


ITG he 
COPD A 





—A 





fos 
OSES 


eae 










g Pe ee 


< 





RESOURCES OF JAMMU 


<see er oo 
=! a eto 4 te Sods 






CTE ele a 


CLIFF EXPOSURE “B” 


CLIFF EXPOSURE “A” 


Suan CE MATERIAL 














ie reese ity 24 


OTL PRBS TA 





LOWER COAL SEAM 


CLIFF EXPOSURE “C” 





2 rors 2 







AND KASHMIR. 

















oC Sor, J 
LIL, 





CLIFF EXPOSURE “D” S. ay W. 


__ SURFACE os 




















(336280.) 


densely wooded. The deposits in the greater part 













a 
enann Gar 


SAN 
~~ 


INDEX TO MINERALS “se 


/ + COPPER BED OF GAINTA ETC. -- = 
t ° t 2 Miles YY > if 
—— oY LEAD(GALENA) OF NIGOTE —© 000 
ff ZINCBLENDE OF DARABI * 
Py nse 
4 


BARITE @e2e0 










vesy S- me UPPER COAL SEAM 
60 ut 
=> 
40 —“ronence ‘ 
SURFACE MATERIAL ‘a 
—_ Py 4 X SIDE NALA ee ——_ 
30° we, ms $$$ —__——____ 
4 “aun ‘ MIDDLE COAL SEAM | we _, SURFACE , 0. awry a 
‘ ; 
‘ : & Lom Gx > Be" 
a 4 4 “ @ 
0510 20 3040 50 (3569) %0FEET LOWER COAL SEAM LOWER COAL SEAM “ENGINEERING ” 
2.59 
“GG hone 
4 : 7 LOTR ‘ 
. rae ) Gus Bene “<i ti, 4, 
( CHIRALA KOT A ) Ry 


MURREES 


NUMMULITIC LIMESTONE 
AND COAL MEASURES 


GREAT LIMESTONE ———— 


“ENGINEERING ” 











|reasonable depth. 


Samples from the various fields | not yet received serious attention from the Mineral 





of this region are of the Cambro-Silurian to Trias | yield 60 per cent. to 82 per cent. of fixed carbon.|Survey Department. The latter has, however, 
period. Beyond this region are the high mountain | The only other area where coal is found in the north- located a 15-ft. bed of pure hematite at Khandli, 
ranges of the innermost zone of the Himalayas. The | | western part of India is the Salt Range, and in this | in Rajouri, forming lenticular masses of great 
peaks vary in height from 17,000 ft. to more than | case the measures are only 2 ft. to 3 ft. thick, and | extension in the Nummulitic series. The continua- 
22,000 ft. The region is broadly one of elevated | are of limited occurrence. In addition to the coal tion of these deposits, which contain 60 per cent. of 





plateaus, and high mountain ranges separated by | 
great depressions and cut into by deep river valleys. | 


| measures, there are considerable de ‘posits of lignite | iron, has been proved to the north-west and south- 


in Kashmir. These have been located in the Karewa | 


east. Other minor occurrences of clay iron stone, 


With the exception of a part of Ladakh, which | pliocene deposits, in the Nichahom, Handwara, and | spathic iron ore, hematite and magnetite have 


consists of Tertiary rocks, the greater part of the | 


inner mountains is composed of igneous and meta- 
morphic rocks. As regards the broad distribution 
of the minerals, the region of the outer hills contains 
coal, bauxite, kaolin, zinc, copper, lead, nickel, 
iron, steatite, and minerals of lesser importance, and 


there are also indications of petroleum deposits. | 
In the rezion of the middle mountains are found | 
marble, | 


copper, lead, nickel, graphite, 
slate, iron ore, &c., while lignite is found in the 
Karewa deposits of the Kashmir Valley. The 
remaining regions contain the precions metals and 
stones, together with nickel, copper, marble, and 
other deposits. 

The location of the more important deposits indi- 
cated in Fig. 1, may now beconsiaered in greaterdetail. 
‘oal of excellent quality, a semi-anthracite, occurs in 
the province of Jammu, forming a number of seams 
from 2 ft. to 20 ft. thick in the Subathu series. An 
outline map of the coal fields is given in Fig. 2, page 
557, and sections through the Metka deposits, in the 
Siro Valley, are given in Fig. 3, above. The con- | 
tinuity of the seams over a distance of 36 miles, as 
shown in Fig. 2, has been proved, although the coal is | 
concealed here and there under debris or under over- 
lying rock. The quantity has been estimated at 
over 100,000,000 tons readily available within a 


gypsum, 


in the Shaliganga areas, the quantity available being 
lestimated at 128,000,000 tons. Apart from these 
| deposits, others are known to exist in the Kashmir 
Valley. Distillation tests on the lignite have been 
found to yield 55-33 gallons of liquor, 10-36 lb. of 
sulphate of ammonia, 5-43 gallons of oil, and 1 gallonof 
spirit from the gas scrubber, perton. <A bituminous | 
horizon with thin veins of asphalt has been recently 
discovered at various places in the Jammu Province, 
and this discovery, taken in conjunction with the | 
development of the Khaur oil field near Rawalpindi, 
holds out hopes that petroleum in quantity may 
| occur in one or more of the many suitable geological 
|structures. Among the latter may be mentioned | 
|the Nar-Budhan dome and Ramnagar terrace, 

| where petroleum has already been located, and 
others in rocks of the same age and composition 
such as exist at Khaur. 

| Coming next in importance to the coal deposits 
are the iron ores. As in most parts of India, iron 
was once worked at several places in Jammu and 
Kashmir, and it is reputed that the iron for the | 
| suspe snsion bridge at Ramban, built about sixty 
years ago, was obtained from the neighbourhood of | 
|Chakar, Matah or Salai, in Jammu Province. | 
|Innumerable pits, honey-combing the country, are | 
| still to be seen in this area, but the deposits have 


| Lashtial, in Kashmir. 


| Kishtwar Tehsil. 


‘inches to 10 ft. 


been discovered at various places, but have not 
been surveyed in any great detail. 

As in the case of iron, the existence of copper 
in the State has been known from early times, and 
old workings are in evidence at Shumahal and 
The Mineral Survey Depart- 
ment has discovered the presence of copper ore in 
the neighbourhood of Gainta and Sukhwal Gali, 


|forming a horizon or bed in the Great Limestone, 


as shown in Fig. 4, above. Copper has also been 


| located in the Rad nala, Riasi Tehsil, at Kangan, 


in the Sindh Valley, as well as at various places in 
The deposits are not in the form 
of regular beds, and therefore demand careful 
|examination. Surface specimens from some of the 
localities yield from 3 per cent. to 5-5 per cent., 

or even more, of copper, and this can be easily 


|concentrated to 15 per cent. or 20 per cent. by 


hand picking. Some of the occurrences extend 
over great linear distances. Zinc blende has also 


| been found to occur in the Great Limestone, near 


Darabi, Riasi Tehsil, these deposits being also 
shown in Fig. 4. The ore lenticles vary in 
dimensions from a few cub. ft. to as much as 
576 cub. ft., and the veins vary in length from 
a few inches to 150 ft., and in width from a few 
A specimen of pure ore gave on 
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analysis 67-52 per cent. of zinc. 
found to be present in the same ore to the extent 
of 0-174 per cent. Zinc-bearing calcite veins also 
occur at various other places in the Great Limestone 
in the line of strike of Darabi occurrence. On 
account of its lenticular nature, only actual mining 
can establish the depth of the ore, but some thous- 
ands of tons could be collected from the surface. 

Deposits of lead, silver, nickel, and manganese 
ores have all been located, but have not yet been 
examined in detail. The galena veins at Buniar, in 
Uri Tehsil, which have been explored in a desultory 
way at various times, have been shown by the 
Mineral Survey to form a north-western continuation 
of recently-discovered Ramsu and Khaleni occur- 
rences, along the line of strike of the containing 
rocks. The galena has been found to contain 
0-1 per cent. of silver, which represents a workable 
percentage. The nickel ores have been recently 
discovered at Ramsu, Buniar and Khaleni, and also 
in the neighbourhood of the sapphire mines at 
Padar, Kishtwar, and in the copper-bearing horizon 
of Riasi Tehsil. The surface samples gave up to 
1-68 per cent. of nickel. Manganese ore has also 
only recently been located at Padar, where it was 
found impregnating a quartz vein 200 ft. long 
by 4 ft. thick. Traces have also been found else- 
where, but have not yet been followed up. As 
regards the remaining metals, native gold has been 
known for long periods in the alluvial deposits of 
the Dras, Suru, and other rivers in the high regions 
beyond the Zoji La, when it is still occasionally 
worked by the villagers under licence. Up to the 
present, efforts to locate the original source of this 
metal have failed. Pure olivine-chromite rock has 
been recognised in the higher hills near Dras, 
Bembat and Tashgam, where it is present in enor- 
mous quantities, forming large mountain masses. 
It is thought not improbable that platinum may 
ultimately be found in this region, as the rocks are 
of the type in which it generally occurs. The only 
remaining metalliferous mineral calling for mention 
bauxite. This forms a surface layer of great 
purity, averaging 4 ft. in thickness, at a large 
number of places in Jammu Province, as shown in 
Fig. 2. It passes down into bauxitic clay and 
kaolin, and analysis has shown it to be of the diaspore 
variety, having only one molecule of water. It con- 
tains between 70 percent. and 80 per cent. of 
alumina, and from 1 per cent. to 5 per cent. of 
silica. The quantity of the first-grade ore has 
been estimated to be about 1,810,250 tons, and of 
the second-grade ore, roughly 10,000,000 tons, 
easily available at the surface. 

Turning now to the non-metalliferous minerals, 
enormous quantities of ochres, graphite and gypsum 
occur grouped together, along a line of country 
extending for 15 miles, to the north of the Jhelum 
Valley cart road, near Braripura, in Uri Tehsil. 
About 160,000 tons of surface ochres are available, 
fairly rich in colouring matter, and requiring little 
preparation to make good oil paints. The graphite 
in this locality is of the amorphous variety, distri- 
buted through a 400-ft. thickness of phyllites, and 
contains only 25 per cent. to 30 per cent. of carbon. 
This variety of graphite is also found in great 
quantities near Khaleni and Padar, and flaky 
graphite occurs in Jammu and Kashmir, in the 
neighbourhood of Padar, Kishtwar, the bands vary- 
ing in thickness from 6 ft. to 40 ft., and having 
great extension along the strike. The gypsum is a 
pure, alabaster-like product of the alteration of a 
pyritiferous limestone, and almost unlimited quan- 
tities lie exposed for easy quarrying. 

There is a 7-ft. bed of fullers earth near Budil, 
Rajouri Tehsil, in Jammu Province, marble occurs 
at several places, slate has already been extensively 
quarried near Banihal, and other minerals known 
to exist in greater or lesser quantity are steatite, 
barytes, magnesite, and asbestos. The country is 
undoubtedly rich in precious stones, particularly 
sapphire and ruby, and the former have already 
yielded considerable revenue to the Government. 

Enough has been said to indicate that the State, 
as a whole, is enormously rich in mineral deposits, 
many of them of great importance. The essential 


is 


issue is whether it is practicable to so improve 
communications as to render their exploitation a 
At present, 


commercial proposition. the State 


Cadmium was | is practically without railways, two branches of the 





N.W. Railway terminating at Jammu and Abbot- 
tabad, the former only 23 miles within the State 
border, and the latter about 30 miles beyond the 
border. As shown in Fig. 1, besides the two main 
metalled roads extending from Rawalpindi and Jam- 
mu to Srinagar, and a few extensions of lorry roads, 
the roads in the interior of the country are generally 
of the most primitive type. The water ways afford 
the most practicable and cheap means of communica- 
tion in the Kashmir Valley. While in the region 
lying in between the innermost zone of the Hima- 
layas and the Middle mountains, the Indus runs 
through the heart of the country and is fed by many 
tributaries, all of these are too rapid to afford a 
practical transport system. It will be observed 
from Fig. 1, that many ot the more important 
deposits are located in the valleys intersecting the 
outer ranges or on the slopes of the latter, and that 
they are not far from the railway head, Jammu. 

The importance of the Jammu coal can be well 
realised when it is stated that the Bengal coal sells 
in the Punjab for 11. 6s. per ton, out of which 60 per 
cent. to 65 per cent. represents the railway freight. 
The Jangal Gali coalfield is situated six to eight miles 
away from Tikri, a station 29 miles from Jammu on 
the Srinagar road. The coal from Jangal Gali can 
be easily transported by aerial ropeways to Tikri, 

and by means of 7 to 10-ton lorries (tractors and 
trailers) to Jammu railway centre. The schemes 
regarding transport on the above lines are already 
afoot. As shown in Fig. 1, a branch road already 
exists extending to the neighbourhood of coal fields 
7 and 8 on the map, and it can be easily connected 
with Talwara, near Riasi, and the suggested lines 
of connection from Talwara, so that a proposed 
important railway centre to all the coalfields shown 
in the mapoffersno serious difficulties in construction, 

the steep and difficult areas being bridged by aerial 
ropeways, and the less difficult ones traversed by 
roads for the tractors. The coalfields No. 1, No. 2, 
and No. 3, can also be approached from Bhimber 
and then connected with Kharian, a railway station 
near Jhelum. 

It will thus be seen that the main coal deposits, 
the bauxite deposits, the earlier known and recently 
discovered deposits of iron, and many other deposits 
of important minerals offer encouraging prospects 
of economic operations. The vast lignite deposits 
of the Valley, where communication can be easily 
improved, hold out promise especially when petrol, 
kerosene oil, pitch, and other distillation products 
of lignite are sold at two to three times their prices 
in the plains. Motor tugs, in combination with light 
Diesel engined railways, or tractors, would probably 
form the most practicable system of transport. 

On the other hand, the deposits to the north of 
the Middle ranges are extremely difficult of access, 
the aquamarine mines of Dasu (Skardu), placer gold 
of Kargil, &c., and the serpentine of Dras, cannot be 
reached other than by bridle path, and there is also 
a pass of 11,300 ft., the Zoji La, to be negotiated, 
cutting off these deposits from the valley of Kashmir. 
It would not be out of place to mention that last 
year the Hardatt Expedition, equipped with Citroén 
cars fitted with caterpillar tracks, went as far as 
Gilgit and beyond, and although the country is 
difficult, tractors can go as far as Skardu, crossing 
Zoji La which is equal in elevation to Barzil crossed 
by the expedition. Similar transport would greatly 
help the development of the gold, serpentine, and 
aquamarine mines, by facilitating the carriage of 
modern equipment for the mines. 

In this connection, it may be pointed out that air 
transport is already playing an important role in 
the development of the world’s mineral resources, 
and it is hoped that it may be found of service in 
Kashmir. It would be a 30 minutes to 40 minutes 
journey by aeroplane or airship from railway head to 
any of the coalfields, and if air transport could be 
established, all the coal, the sapphire of Soomjam, 
gold of Dras, and aquamarine of Skardu, could be 
transported easily. Apart from the use of air 
transport, a great development has taken place 
since the war in cross-country vehicles, which can 
be operated successfully on the roughest roads, and 
these may also be expected to play their part in 
the successful exploration of the vast mineral 


HOLLOW-FORGED REACTION 
CHAMBER. 


Tue 72-in. reaction chamber illustrated in Figs. 1 
to 12 on page 560 and on Plate XXI is, we under- 
stand, the largest single-piece hollow forging so far 
made in Great Britain. Apart from its* purpose, 
which will be commented on later, the method of manu- 
facture of this chamber is of considerable interest and 
is here briefly described. It was made by Messrs. 
Thos. Firth and John Brown, Limited, Sheffield, to the 
order of Messrs. A. Moir and Company, Limited, |, 
London Wall-buildings, London, E.C.2, the purchasing 
agents for Messrs. Trinidad Leaseholds, Limited. The 
chamber is shown, ready for dispatch to the port. of 
shipment, in Fig. 1, and, as will be seen, consists of a 
cylindrical body with flanged bottle-neck end closed 
by hinged and bolted covers. The shipping length 
is 50 ft. 4 in. and the shipping weight 68 tons, 19 cwt., 
2qrs. For detailed dimensions Figs. 2, 3 and 4 should 
be referred to. The overall length of the chamber, 
apart from the covers, is 48 ft. 0} in. The parallel 
. is 40 ft. and has an internal diameter of 

1} in., with a thickness of 3} in., the external 
diameter being, therefore, 78} in. The working 
pressure of the chamber, which forms part of an oil 
cracking unit, is 400 Ib. per sq. in., and the flanges are 
thus of considerable thickness and are heavily Bolted. 
The working temperature is 1,000 deg. F. 

The octagonal ingot for the forging was cast at the 
Atlas Works of Messrs. Thos. Firth and John Brown, 
Limited, from three open-hearth acid furnaces, and 
weighed, including the head, approximately 170 tons. 
Whilst still hot the ingot was taken to a re-heating 
furnace at the 6,000-ton forging press, and a portion 
of the head was cut off, reducing the weight to 147 tons. 
After annealing it was taken to the heavy machine shops 
where the top and bottom discards were parted off in a 
special ingot lathe, the correct length for the sub- 
sequent operations being thus determined. The next 
process was the trepanning of a hole, 254 in. in diameter, 
right through the ingot, the weight being thus reduced 
to 126 tons 10 ewt. The state of the ingot at this 
stage is shown in Fig. 5, Plate XXI. The next photo- 
graph, Fig. 6, shows the trepanned ingot undergoing 
expansion in internal diameter in the 6,000-ton forging 
press. This enlargement, as will be seen, is effected by 
forging the ingot in successive rotations on a balanced 
mandrel. The final internal diameter at the con- 
clusion of this process was 75 in. The next stage was 
that of drawing, an operation also carried out in the 
press and involving the handling of both forging and 
mandrel which, with the balance weights for both parts, 
weighed a total of 326 tons. The appearance of the 
forging when it had been rough drawn to a length 
of 20 ft. 6 in. and an inside diameter of 72 in. is shown 
in Fig. 7. Drawing was continued on the mandrel 
until a forged length of 45 ft. 6 in. was reached. This 
state is shown in Fig. 8. The body is here 80} in. in 
diameter and the ends 96 in. in diameter. The internal 
diameter is 694 in. and the weight 108 tons 5 cwt. 

A machining operation then followed. The forging 
was put in an 82 in. centre lathe, as shown in Fig. 9, 
the bore was examined and roller paths were turned 
on the outside surface concentric with the forged bore. 
It was then transferred to a 48 in. centre lathe which 
has a bed 70 ft. in length, and in this it was bored for 
its entire length to an internal diameter of 71} in. It 
is a testimony to the accuracy of the forging that 
only { in. had to be taken off the inner surface to obtain 
a truly parallel bore, the forged diameter being, as 
stated above, 694 in. The swelled portions seen in 
Figs. 8 and 9, were now dealt with in a forging operation 
in the 6,000-ton press. The size of these portions was 
calculated so as to provide material for the drawing 
out of the tapered ends and neck pieces, the internal 
surface taking up the required finished angle and the 
outside being left with sufficient margin for machining 
to size. The length was also increased to the required 
final dimension. The forging at this stage is shown 
in Fig. 10. In this condition it was run into a special 
heat-treatment furnace, on a bogie 60 ft. in length, and 
was there annealed at a uniform temperature with the 
object of removing any internal stresses which might 
be present. 

Test pieces were then cut in a lathe from the ends, 
and the following results were obtained :— 


72-IN. 








q . | Bottom 





— | Top End. | End. 
Maximum tensile stress. Tons per sq. in. 30-6 30-1 
Elongation. Per cent. on 2 in. .. 30 31 
Reduction of area. Percent. . 48 48 
Yield point. Per cent. of Maximum 51-6 50-3 





The uniformity of material in the ingot is indicated 
by the closeness of the two sets of test results, the 
difference in the maximum tensile stress, for example, 
being only 0-5 ton per square inch. The chemical 








wealth of the country. 





analysis gave the following percentages : Carbon, 0-22 ; 
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silicon, 0-29; sulphur, 0-023; phosphorus, 0-026; and : welded on when the chamber is in place. The openings 
manganese, 0-72. The tests having proved satisfac- 3 Pro in the neck and body shown in Fig. 2 are seen tem- 
tory, the chamber was then set up in a 50-in. centre c porarily plugged in Fig. 1. 
lathe for the machining of the body, necks and flanges. 3 So far, only the manufacture of the chamber has 
This operation is shown in Fig. 11, from which it will - been dealt with, but a short account of the purpose 
be clear that the weight is taken by rollers on saddles $s j for which it has been made may be of interest. Messrs. 
on the lathe bed, the paths on the exterior, concentric n Trinidad Leaseholds, Limited, London Wall Buildings, 
with the bore, being used to ensure correct centreing. 35 | E.C.4, are producers and distributors of Regent and 
The necks were also finish machined internally in the Regent Super motor spirit, and their plant in Trinidad 
parallel portions, which machining extended far | includes a number of Dubbs cracking units. This plant 
enough up into the tapered portions to make a clean So sufficed for the production of petrol for the Canadian 
stream-lined interior. The completion of the turning ' and United States markets, but became inadequate for 
and boring operations is shown in Fig. 12, the body ty the increased sales of Regent spirit in Great Britain, as 
having been turned down to the level of the roller ss petrol for the British market requires a higher average 
paths. The weight of the chamber at this stage was fa = boiling off at 212 deg. F., than that for the first- 


66 tons 10 ewt. The bolt holes in the flanges were 
then drilled to enable a hydraulic test pressure to be 
applied internally. 


Pressure Longitudin. | Circumferential 


Lb. per sq. in Distortion Distortion 
In In 
1,165 0-046 0-031 
1,550 0-060 0-062 
1,900 0-Oo74 0-078 


The covers are secured to the flanges by means of 
20 bolts per cover, 2} in. in diameter, and made of 
chrome-molybdenum steel. They are hinged for 
convenience in handling, the necessary lugs for the 


hinges being welded to the neck and covers. The! 
method of making the joint is shown in Fig. 4, above. | position, and were 


The hydraulic test was carried out in three stages. 
Deflection readings were taken at three points, viz., 








one at the centre of the chamber for circumferential 
distortion, and the other two 6-ft. from each end for 
longitudinal distortion. The readings were as given in 
the Table in the previous column. The final pressure, 
of 1,960 lb. per square inch, was kept on for a period 


of two hours, and the chamber returned to its original | 


dimensions when the pressure was released. After 
calibration by representatives of the owners and by 
the consulting engineers, the chamber was closed and 
all openings made air tight. It was then subjected 
to an air test of 50 lb. per square inch, to ensure that 
no damage could occur to the internal surfaces from 
the infiltration of damp air during transportation to 
Trinidad. It will be noticed, on comparing Fig. 1 
with Figs. 2 and 3, that the lugs shown on the latter 
are not seen in the former. These lugs are for the 
purpose of supporting the chamber vertically when in 
shipped separately, so that the 
chamber could be rolled to its site if this was found 
necessary for erection purposes. The lugs are to be 





named markets, and this percentage could not be 
obtained by blending with Trinidad straight-run petrol. 
|The percentage could, however, be increased in the 
cracked portion of the petrol by changing over part of 
the plant to the improved full-flashing system, while 
the knock rating could be still further improved. The 
forged reaction chamber will be used on one of the 
Dubbs units, not as an item of replacement, but as a 
high-pressure vessel to convert the unit from the 
ordinary flashing operation to a high-pressure full- 
flashing operation for producing high yields of low- 
| boiling-point petrol fractions from gas oil and pressure 
distillate bottoms of other units, while cutting down 
the amount of distillate ordinarily to be treated and 
|re-run. The new reaction chamber and the present 
furnace will operate with a plant pressure of 400 Ib. 
| per square inch. The oil and vapours leave the reaction 
|chamber at a reduced pressure of 200 Ib. per square 
|inch, and are discharged into the remodelled present 
equipment, where they are fractionated to endpoint 
distillate, the pressure distillate bottoms being retained 
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TWIN-SCREW TUG *“ AWARUA’”’; BLUFF HARBOUR BOARD. 


CONSTRUCTED BY MESSRS. LOBNITZ 


AND COMPANY, LIMITED, RENFREW. 








Fie. 1. Vesser AFTER 


in the system. The endpoint distillate is divided into 
a light cut, which will not require heavy treating and 
re-running but may require sweetening, and a heavy 
cut for further treatment and re-running. The pressure 
distillate from other units may also be fractionated in 
the fractionating equipment of the re-modelled unit, 
the bottoms being automatically retained in the system 
for further cracking. 








TWIN-SCREW TUG “ AWARUA.” 


A tue of unusual power and possessing some interest- 
ing points in design has lately been delivered to the 
Bluff Harbour Board, New Zealand, for use in the 
Port of Bluff. The vessel, which is named the Awarua 
and is illustrated in Fig. 1 on this page and in Figs. 2 
to 7, page 568, was constructed by Messrs. Lobnitz and 
Company, Limited, Renfrew. The order was placed 
through the Harbour Board’s London agents, Messrs. 
W. Coward and Company, Limited, 22, Buckingham- 
gate, S.W.1, and the preliminary designs were prepared 
by Messrs. E. H. Mitchell and Company, St. Nicholas- 
square, Newcastle-on-Tyne, in conjunction with Mr. 
D. E. 8. Mason, A.M.Inst.C.E., engineer to the Harbour 
Board, both parties exercising joint supervision during 
construction. The conditions at the Port of Bluff are 
somewhat exceptional. Large ships, such as those of 
the Rangitiki class, of 18,000 tons, have to be handled 
in a restricted space in which strong tides and high 
wind velocities have to be contended with. This duty 
demanded special attention being paid to the manceuvr- 
ing qualities of the vessel and to the tow-rope pull. 
On the other hand, pilot duty and salvage work were 
also to be provided for. The first was met by special 
boat equipment, the second by the provision of a hold 
forward in which salvage pumps and gear can be 
carried when required, this hold being served by a 
heavy derrick on the mast. The conditions at Bluff 
also make the ability to raise steam at short notice of 
particular importance, so that water-tube boilers were 
installed. The bunker capacity had also to be made 
larger than is customary in this class of vessel, so as 
to increase the radius of action considerably. The tug 
is classed 100 Al at Lloyd’s for towing services. 

The principal dimensions of the Awarua are as 
follows :— 


Length between perpendiculars 130 ft. 
Moulded breadth 32 ft. 

” depth 15 ft. 
Mean draught 12 ft. 6 in. 
Deadweight 180 tons. 


The general appearance of the vessel is shown in 
Fig. 1, in which, apart from the high superstructure 
forward, the correspondingly tall ventilators, and the 
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COMPLETION OF TRIALS. 


boat equipment, the construction of the boat deck 
will be noticeable. This is supported by cantilevers 
from the main deckhouse, as shown in Fig. 5, with the 
result that the rail is clear from the mast shrouds to 
right aft for handling ropes, there being no interrup- 
tion from supporting stanchions. In this figure also it 
will be seen that the davits are of the swivelling type 
and nothing projects beyond the rubbing strip. The 
main deck is completely plated and is sheathed with 
teak. The boat deck above it and the navigating bridge 
are of teak. The latter carries an enclosed wheel- 
house and a separate chart-room. The captain’s accom- 
modation is situated on the boat deck, as shown in 
Fig. 7. Below it, on the main deck, are cabins for 
three other officers, whilst two more are accommodated 
in cabins, flanking the mess-room, on a flat below. The 
mess-room is of good size and is panelled in light oak. 
The crew is berthed aft on the lower deck. Various 
rooms are arranged on each side of the boiler casing on 
the main deck, as shown in Fig. 3, and at the after 
end of the engine-room skylight is the steering-gear 
house. The steering gear is of the combined steam and 
hand type. The hand gear is used in emergency, the 
gear being normally operated from the wheel on the 
navigating bridge by transmission shafting. The steer- 
ing engine has two cylinders 6 in. in diameter by 6 in. 
stroke, and was made by Messrs. Thomas Reid and 
Sons (Paisley), Limited, Paisley. At the rudder-head 
MacGregor’s rudder carrier and hydraulic brake is fitted. 

The other deck machinery consists of a windlass 
forward and a tow-rope winch aft, both made by Messrs. 
Clarke, Chapman and Company, Limited, Gateshead. 
The windlass will take a 1 #,-in. cable, and has a separate 
drum, with individual brake and clutch, on the main 
shaft for working the wire-rope falls from the mast 
derrick when lifting 5-ton loads. For lighter loads 
a hemp tackle is provided, led to the warping ends of 
the windlass. The tow-rope winch has cylinders 8 in. 
in diameter by 12-in. stroke, and is fitted with double- 
purchase and extended ends. The boat equipment 
comprises two 18-ft. lifeboats and two 19-ft. working 
boats for pilotage service. The davits are of the 
Columbus type. The working boats and the forward 
deck are illuminated at night by three 300-kw. swivel- 
ling floodlights, and a Morse signalling lamp is fitted 
at the mast-head. The current for this lighting, as 
well as for the usual lights, is supplied by a 5-kw. 
steam-driven generating set installed in the starboard 
wing of the engine-room by Mr. J. Charters, Glasgow. 
The navigating appliances include Hughes’ Deadbeat 
compasses and double-faced reply telegraphs at each 
side of the bridge. 

The propelling machinery consists of two sets of 
vertical reciprocating triple-expansion engines with 
cylinders 14 in., 23 in., and 38 in. in diameter, respec- 
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tively, by 27-in. stroke. Considerable attention has 
been paid to detail in the design of the engines. The 
high-pressure cylinder has a piston valve fitted with 
Moss-Philip rings, and the intermediate-presrure and 
low-pressure valves are of the Andrews and Cameron 
type. Lockwood and Carlisle rings are fitted to all 
the pistons and United States metallic packing to all 
piston and valve rods. Both engines exhaust into a 
common cylindrical condenser placed above the tunnel 
recess, as shown in Figs. 2 and 4. The air pump is 
of the vertical type, made by Messrs. A. G. Mumford, 
Limited, Colchester, while the centrifugal circulating 
pump is of Messrs. Drysdale’s manufacture. The in- 
dependent auxiliaries in the engine-room include two 
of Messrs. Weir’s vertical feed pumps, each of which is 
capable of dealing with the entire water supply to both 
boilers, a general-service pump, a bilge pump, and a 
fresh-water pump. These latter are all of the vertical 
duplex type, made by Messrs. Dawson and Downie, 
Limited, Glasgow. Other items of the engine-room 
equipment are a 22-ton evaporator and a feed heater, 
made by Messrs. Hocking and Company, Limited, 
Liverpool, and a gravity filter tank. The disposition 
of the auxiliaries is shown in Fig. 4. 

The steam-generating plant consists of two Babcock 
and Wilcox boilers arranged fore and aft with a common 
stokehold. They are constructed for a working pressure 
of 180 Ib. per square inch and have a total grate area 
of 132 sq. ft. The total heating surface is 4,700 sq. ft. 
and the combined evaporation, at an easy rate, is 
22,000 lb. per hour, but they are capable of carrying a 
considerable overload. Ordinary coal firing is adopted, 
and the draught can be regulated by means of an 
induced-draught fan, the position of which can be 
made out in Figs. 2 and 5. The boiler tubes are 4 in. 
and 1}} in. in diameter. Before dispatch the vessel 
underwent exhaustive trials. The mean speed of two 
runs on the Skelmorlie measured mile was 12-84 knots, 
which was attained with about 1,500 ih.p. and 
123-5 r.p.m. A four-hours’ trial with a considerable 
sea running showed that ample steam was available, 
and that the engines ran steadily and with a marked 
absence of vibration. The vessel answered her helm 
quickly, and the turning circle was estimated at about 
three and a half lengths. Steering on a course was very 
steady and the manceuvring qualities of the vessel were 
considered to be much above the average. A trial of 
the tow-rope pull with the vessel stationary was also 
carried out in the basin of the builders’ yard, a mean 
pull of 14-15 tons being obtained at about 84 r.p.m. 
of the engines, The Awarua sailed to New Zealand 
under her own steam, the Suez Canal route being taken. 








SHAFT SINKING BY THE FREEZING 
PROCESS. 


Tue sinking of shafts in water-logged ground by 
freezing the water in the area in which the shaft is 
to be sunk, is a convenient method of arresting the 
percolation of water from the surrounding strata 
until the permanent linings can be put in place. The 
process, however, involves the boring of holes for the 
insertion of the freezing tubes, which is a not incon- 
siderable piece of preliminary work. An account is 
here given of this initial step in connection with the 
sinking of two 14 ft. shafts for the new Tir John North 
Generating Station of the Swansea Corporation. One 
of these shafts is for the condensing water intake and is 
situated in the King’s Dock area, and the other, 
for its discharge, is in the Queen’s Dock area, the 
underground strata in both cases being waterlogged. 
The work began by the drilling of a pilot hole to a 
depth of 250 ft., by the shot rotary method, in order 
to obtain core samples of the various strata, to 
ascertain the approximate quantity of water to be 
met with below a depth of 170 ft., and to enable the 
engineers to determine the correct depth for the 
freezing holes. The pilot hole was also used for ascer- 
taining the temperature of the ground during the 
freezing process. 

The freezing tubes for one shaft are 24 in number, 
pitched 2 ft. 104 in. apart on a circle 22 ft. in diameter. 
The boreholes were drilled and lined, great care being 
taken to ensure their being vertical. Boulders were 
encountered in some cases, but the difficulties thus 
arising were successfully overcome, with the result that 
the holes were drilled to the full depth of 172 ft. with a 
deviation of only a few inches. The freezing tubes were 
then inserted and the lining tubes withdrawn. During 
the process of insertion the freezing tubes were tested 
hydraulically at frequent intervals, to a pressure of 
200 lb. per square inch, it being essential that no 
leakage of brine should take place when they were in 
use. 
The whole of the drilling operations were carried 
out by Messrs. Le Grand, Sutcliff and Gell, Limited, 
artesian well engineers, Southall, the work being carried 
out continuously day and night. Four special boring 
rigs designed by the firm were employed, each being 
driven electrically by a 30-h.p. motor. 





562 


THE INSTITUTION OF CIVIL 
ENGINEERS. 


Presidential Address by Sin Murnpocu Macpona.p,* 
K.C.M.G., C.B., M.P. 


Witt you please allow me to record the great loss 
you have suffered in not having Sir Dugald Clerk as 
your president. The decision to retire to which he 
came followed on a breakdown in health, and conse- 
quently he had to abandon for this year his very 
natural ambition to take the chair at your meetings. 
I can hardly tell you how highly I appreciate the great 
honour you have conferred on me by electing me as 
your president. 

The fact that engineering, particularly in these 
modern days, is more than ever divided up into special 
compartments, renders it natural that your president, 
in delivering an inaugural address, will deal with the 
subject with which his own life-work has been most 
closely associated. 

I began work and had some experience in railway 
and general engineering in the Highlands of Scotland. 
While there I designed and built the first dam with 
which I have been associated. It was not big. It 
was an earthen dam with a clay core, and had a 
maximum height of about 45 ft. I remember that it 
was so situated that the space for a spillway was 
restricted, and I wondered many a day afterwards if 
I had made it wide enough to take any flood which 
subsequently might flow over it ; and I was only made 
really happy in mind after I knew, some years later, 
that an exceptional flood had passed, and at the same 
time another small dam higher up on the same stream, 
but for which I was not responsible, had burst and 
my spillway had been just able to carry the water, 
I had then a lesson I hope I have never forgotten, 
and that is to make ample provision for contingencies 
in such water problems. 

Fate, in the shape of your former famous president, 
Sir Benjamin Baker, stepped in and removed me from 
the North of Scotland in 1898, when he asked me if I 
would go to Egypt to work on the big dam then being 
projected at Aswan. I accepted the post offered by 
Sir Benjamin. As a consequence, I have spent many 
years in Egypt, and I feel, therefore, that it may not 
be inappropriate if I ask you to listen to a short 
description of that country and its river, with a view 
to describing the purpose of some of the engineering 
works which have been constructed there, and referring 
to further works which are already projected or have 
been suggested for the further control of this great 
river for the benefit of Egypt, adding something on 
what has been done, and what may yet be done, for 
the Sudan by the aid of its waters. 

The political Egypt is a territory covering, roughly, 
360,000 square miles. Almost everywhere it is a 
desert devoid of water and vegetation, but there are 
two extremely valuable oases, if I may use that simile, 
in this vast desert. These are the two cultivated 
districts of Lower and Upper Egypt, whose combined 
areas are only equal to about 12,000 square miles. 
One, known as the Delta, is, roughly, an equilateral 
triangle with a distance from its base to its apex of 
about 110 miles, that being the distance from the sea 
to Cairo. The other area is a very small and narrow 
strip running for some 550 miles on either side of the 
Nile, from Cairo to Aswan, this strip having an average 
width of not more than about six miles. 

The desert of which Egypt forms a part was at one 
time under the sea. After the uplifting of the region 
above sea level the general slope was such that the 
drainage of a far distant interior region found an outlet 
into the Mediterranean, and gradually cut out for itself 
the channel in which the Nile now flows. It is within 
this eroded valley that the real or cultivable Egypt lies. 
The valley thus cut by the river in Egypt and as far 
into the Sudan as Khartoum, a distance from the sea 
of about 1,500 miles, is very narrow and in Egypt fairly 
deep, the escarpment on either side leading to a plateau 
300 ft. or 400 ft. above the present bed of the river. 

The Delta seems to lie in an ancient bay of the Medi- 
terranean now filled in by silt brought down by the 
river. On this supposition the river at one time would 
have fallen into the sea at Cairo, and the river surface 
level would be sea level, or 60 ft. to 70 ft. lower than it 
is to-day. The depth of silt and sand at Cairo is, how- 
ever, very much greater than 70 ft. It is probably 
some hundreds of feet deep. This indicates that the 
river ran at a much lower level than it does now. It 
could only do that if the sea was also at a lower level. 
Consequently there must have been a sinking of the 
whole country from the level at which it stood at one 
time, to account for the high level at which the river 
now stands in comparison with the level of the bed it 
formerly had. 

Owing to the sinking of the land the river would 
commence to flow at flatter slopes, and silting on either 
side in Upper Egypt and the formation of the Delta 
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been at Cairo would have been about 20,000 years 
ago—that is, of course, if no serious alteration in the 
general level of the larger Egypt in relation to the sea 
has occurred since then; and if a common assumption 
is agreed to, namely, that the filling in of the valley 
has been proceeding at a rate of 10 cm. per century, 
at this rate, continued over 20,000 years, the rise in 
level would equal 20 m., which is now about the height 
of the land at Cairo above the sea. An average silt 
deposit over the whole country of 10 cm. per century, 
i.c., 1 mm. a year, is deduced from the records of water- 
levels on the Roda gauge near Cairo, which have been 
taken for many hundreds of years. These indicate 
that the water-levels have risen, and the natural 
deduction is that the bed of the river and the general 
level of the cultivable land must have been raised also 
by that amount. It will be thus realised that what I 
call the real or cultivable Egypt is not geologically old. 
The level of the land must also be steadily but slowly 
rising. As a consequence works like the Barrages, 
founded on the silty bed of the river, will one day be 
found to be at too low a level. 

The three main requisites of the production of a crop 
are a suitable soil, an adequate water-supply, and good 
drainage. In our own country everywhere rain supplies 
all the water needed. Primitive man discovered the 
Nile valley. He saw that there Nature provided a soil, 
and that although no rain fell, yet a water-supply was 
provided almost miraculously, and that, as a con- 
sequence, he could garner in abundance from what 
Nature sowed to meet his wants. Competent autho- 
rities, such as Professor Elliott Smith, say there is 
evidence to confirm the suggestion that some unnamed 
genius, as the Professor rightly called him, caused wild 
barley, which grew naturally on the Nile Plain in 
Upper Egypt, to grow where he wished it to grow for 
his own convenience, by sowing seed at the appro- 
priate time on a strip of land watered by the annual 
rise of the Nile, and thus began what we call civilisation. 
Professor Elliott Smith fixes this most epoch-making 
event as likely to have happened somewhere about 
6,000 years ago. 

Great changes must have taken place in the levels 
and appearance of Egypt since that time, but whatever 
the level the Nile Plain stood at, early man saw that 
whilst the river overflowed its banks in its one annual 
flood season with marvellous regularity, both as to time 
of arrival of the crest of the flood and as to its height, 
there were minor irregularities in both these factors 
which caused him some little annoyance, the irregu- 
larities of height being much the more serious of the 
two. Once he had begun to cultivate he would soon 
have realised that, if he was even partially to ensure 
any particular plot of land near his home against the 
worst of the irregularities in height of each flood, he 
would have to put an embankment around it, take water 
in at the upstream side, and thus to some extent ensure 
the lower part at least of his area having an adequate 
supply in the event of a low flood. He thus virtually 
turned his particular area into a basin. When early 
man did this he did a great thing. He took his first 
step in irrigation engineering. 

As the population increased, ever greater areas would 
be protected in this manner, until at last the major 
portion of the country would be covered with these 
basins and their enclosing embankments, thus making 
the areas, except in the case of the more extreme varia- 
tions in the level of the Nile, capable of producing sus- 
tenance for man. 

Probably no other country in the world owes the 
possibility of carrying a human population more directly 
to engineering than Egypt, because, while the first 
requisite for cultivation, namely the soil, in the valley 
of the Nile, may be said to be everywhere suitable, 
yet water, the second requisite, almost everywhere has 
to be artificially provided. 

Ancient man could, and apparently did, dig canals 
leading to his basins from points well upstream of them, 
and thus got the benefit of an increase in the level of 
the water in his fields, as his canals would run at a 
flatter slope than the river. Nature itself made this 
later process easier for him, because the river, through 
depositing its silt in the slacker water where it overtops 
its banks, caused the country to have a fall away from 
the river at right angles to its direction. It was evi- 
dently vagaries in the level of the Nile flood such as 
those to which reference has been made that caused 
the seven years of plenty and the seven years of famine 
which Joseph encountered and dealt with so efficiently. 

The necessity for drainage, the third requisite, in 
Egypt depends to a large extent on the crops produced 
and the intensity of cultivation, and it is only within 
the last 50 or 60 years—and maybe even more particu- 
larly within the last 30 years—that the need for it has 
become strongly apparent. To early man there would 
be no question of drainage. All he would be interested 
in would be to make certain that a sufficient depth of 
water stood on his fields for a reasonable period and 
thoroughly soaked the soil. When this reasonable 
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surface water by making a cut in his embankment at 
the lowest point. 

The basin system of irrigation is still largely in use in 
Upper Egypt, and has quite evidently lasted not only 
for centuries but for millenniums. It is a wonderful 
system. Even the intentional destruction which might 
accompany the ravages of war could always be quickly 
repaired, and relatively little labour is required for the 
cultivation of the crops. Very different is the position 
of the modern system, known as perennial irrigation. 
In this case intentional damage in war time could 
conceivably take years to overcome and repair. 

The change which inaugurated the modern or peren- 
nial system was the introduction of cotton by Khedive 
Mohammed Ali. As cotton is a summer crop, and as 
the Nile is low within its banks at that season, water in 
summer time could only be obtained by making ex- 
tremely long canals, which would be of great depth near 
their heads, or lifting water up by shadoof, waterwheel, 
Archimedean screw, or pumps. 

The rise of the river in flood time above its summer 
level being in something like 30 ft., the difficulty of 
securing summer water for the higher reaches of the 
Delta will be apparent, especially when it is remembered 
that most of the canal heads must have had their begin- 
ning in the neighbourhood of Cairo or immediately 
north of it. The central portion of the Delta, for 
instance, could only be irrigated from a point below the 
bifurcation of the river about 16 miles north of Cairo. 
The heavy lift to be overcome before water could be 
got out of these canals near their heads gave rise to the 
conception of a regulator right across both branches and 
near where they take their separate paths to the sea. 
After years of consideration the series of works known 
as the Delta Barrage were constructed and completed 
in 1861. The Barrages were, however, unequal to 
the strain intended to be put upon them, for when 
the gates were lowered, and the water gradually rose 
upstream, they showed signs of failure. They remained 
practically unused until after the British occupation 
in 1880. 

In the reorganisation of the affairs of the country 
which took place soon afterwards, the problem of 
increasing the cotton area by providing a more adequate 
supply of water was again tackled. That brilliant 
writer and explorer, Sir Samuel Baker, wrote to The 
Times in 1866, however, many years before this, and 
suggested that if a dam were put across the head of the 
first Cataract of the Nile at Aswan, an enormous 
volume could be impounded and released when required 
for irrigation. 

I am glad to make this reference to Sir Samuel, as 
his daughter asked me years ago how it was that her 
father never received any credit for his brilliant con- 
ception. I could only say that until some time before 
the lady spoke to me I was unaware myself of the true 
facts, and I regretted if credit seemed to go elsewhere 
which rightly belonged to her father, as the originator 
of the idea; and I take this, the first opportunity I 
have had, of publicly dealing with the matter. 

This suggestion of Sir Samuel to build a dam at 
Aswan was adopted, but as the water stored was 
required for Lower and Middle Egypt, the simple idea 
of allowing the stored water to flow down the river 
with the ordinary summer supply and thus augment 
the latter, and to be diverted with it by the Asyut and 
Delta Barrages into the canals taking off the river 
near them, was the principle chosen. 

The head of the Public Works Administration in 
Egypt was Sir Colin Scott-Moncrieff, and he ordered 
all the various projects suggested by people interested 
in the country to be examined. He deputed Mr. 
(afterwards Sir) William Willcocks to make the investi- 
gation, and prepare all the designs and data for the 
various projects for submission to an International 
Commission. Mr. Willcocks pressed the Aswan proposal 
as being the best. The Government's original scheme 
envisaged the erection of a dam which would raise the 
water-level of the river to 114 m. above sea level. 
As the river below the dam in summer time drops to 
about 86 m. above sea level, this meant impounding 
about 28 m. of water above low summer level. The 
outery regarding Phile had some effect on the Govern- 
ment’s decision to restrict the level of the water to 
be impounded to 106 m. above sea level. The neces- 
sity for further summer supplies soon became urgent. 
A scheme was devised for raising the dam by 5 m., and 
this work was completed in 1912. 

Contemporaneously with the construction of the 
original Aswan Dam a barrage was built at Asyut, 
the idea being to allow summer water to flow into the 
Ibrahimia Canal, which takes off the river immediately 
upstream of the barrage, and permit in Middle Egypt 
of perennial, in contradistinction to basin, irrigation 
Immediately after the construction of this work a 
phenomenally low flood occurred, and it became evident 
that the Ibrahimia Canal would not receive a sufficient 
volume of water to irrigate all the land dependent upon 
it. Indeed, it appeared as if some 600,000 acres 
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might lie fallow in that year. The late Sir Arthur | first time to utilise the dam for hydro-electric purposes and for exactly the same purpose—that is, to supply 


Webb, then Under-Secretary of State for Public Works 
decided to use the barrage for a purpose for which it 
had not been designed—that was, to head up the flood 
water. By the efforts of Sir Arthur and Dr. Lowe- 
Brown, who was acting as resident engineer, the build- 
ing was so protected down-stream while this unintended 
head was being put upon it that it safely withstood the 
strain. 

Year by year in low floods afterwards the barrage 
was used in a similar manner, and it was decided to 
construct at Esna another barrage, which Sir Arthur 
designed, to protect the basin lands lying to the north 
of it. A barrage designed by Sir Hanbury Brown was 
also erected on the Damietta branch to enable both 
the summer and early flood supply to be better con- 
trolled in that region on either bank below it; and 
lastly, and very recently, a similar structure to that 
at Asyut and Esna, but capable of carrying a much 
greater head, was erected at Nag Hamadi, and opened 
in 1930. 

The cry for more and more water in summer time as 
cultivation extended northwards in the Delta made 
the Government a few years ago consider whether 
further water could be obtained, and the possibility of 
still further heightening the Aswan Dam was considered. 
At the request of Osman Pasha Moharrem, then 
Minister of Public Works, I prepared a scheme showing 
how this could be done. With other proposals, it was 
submitted to an International Commission composed of 
Mr. W. J. E. Binnie, Mr. Griiner, and Colonel H. L. 
Cooper. This scheme, somewhat modified, is in actual 
construction. 

Years ago the possibility of storage at Aswan was 
not the only one considered. In 1904, Sir William 
Garstin had written a monumental work in which he 
envisaged the control of Lake Albert and the avoidance 
of the huge waste of water which takes place through 
evaporation in the Sudd region. Sir William Willcocks 
also suggested a scheme to hold up the river just 
beyond Khartoum. Lord Kitchener ordered con- 
sideration of this scheme with a view to its construction, 
but by this time the probable site had been moved about 
20 miles south, and it fell to me to select the actual 
site, Gebel Aulia, where the work was to be eventually 
erected. After considering the proposal, the conclu- 
sion was come to that simple damming back of the 
water to the natural flood level would not be of sufficient 
advantage to warrant the construction of a dam, 
especially as those other methods of augmenting the 
summer supply considered by Sir William Garstin gave 
promise of better results. 

It can be seen that the building of a dam higher than 
one simply to hold up to the ordinary flood level of this 
reach of the river could have a use not previously con- 
sidered, and that is to control high floods in Egypt. 
Indeed there is no other place in the whole Nile Valley, 
either in Egypt or the Sudan, where this is possible. 

The White Nile Valley from Khartoum southwards 
is extremely flat and wide, and therefore there is the 
possibility of impounding a great volume of water 
under a small head. The Blue Nile rises fairly rapidly 
from its junction point with the White Nile and it is 
the Blue Nile which causes the annual flood in Egypt, 
the contribution to the total flood volume of the river 
by the White Nile beyond Khartoum being relatively 
negligible. The variation in the White Nile is from 
somewhere about 400 cub. m. per second in summer to 
1,500 cub. m., or maybe even 2,000 cub. m. in flood, 
whereas the Blue Nile varies from a minimum of about 
50 cub. m. to about 10,000 cub. m. in flood time, or 
even more. 

If the excess portion of a great flood in the Blue Nile 
could be diverted into a reservoir on the White Nile, 
then would such a dam, coupled with a suitable spillway 
from the Blue Nile, ensure Egypt against excessive 
floods and consequent possible loss of life. The extra 
height required is not great, 2 m. or 3 m. at the most, 
but the extra flooding of land owing to the flat nature 
of the White Nile on its left bank would be considerable. 
The first idea for a spillway from the Blue Nile to the 
White was to take a canal from the Sennar Dam, but 
this was given up as the slope from the Blue to the White 
Nile was so steep that expensive falls would have to be 
inserted in it. The suggestion was then made that a 
spillway leading direct off the Blue Nile much lower 
down the river would be suitable. The latter proposal 
was also considered by Mr. Craig, the well-known Anglo- 
Egyptian mathematician. As far as is known, no 
progress has been made with this idea. 

The Aswan Dam has fully justified its construction 
as forming a reservoir for irrigation water, and probably 
few public works in the world have given so enormous a 
return for the expenditure. This applied to the original 
dam, but it also applies to the thickened and heightened 
dam. No doubt it will apply to the re-heightened dam 
now being constructed. ‘There is, however, another 
justification for the re-heightening, and that is that 


in an economical manner. 

Twenty-five years ago the utilisation of the dam as 
a source of power for fertiliser production for Egypt 
was considered, and it is now possible, seeing that the 
two stages of extra heightening have been carried out, 
to envisage the transmission of electricity throughout 
the whole country from Aswan to the sea, thus giving 
Egypt both light and power. Whether at present such 
light and power would be cheaper than she can at 
present obtain by any other means is debatable ; but 
Egypt could say to herself, at any rate in the event of 
another Great War, “ We shall be safe because we 
control the means of producing light and power within 
our own borders.” The scheme at present being con- 
sidered, appears to be suitable for the fertiliser part of 
the whole project only. 

A glance at the figures of storage will probably illus- 
trate, better than anything else that could be said, the 
benefit to Egypt of the Aswan Dam. The original 
reservoir stored about 1,000,000,000 cub. m. of water, 
which augmented the normal summer flow by very 
roughly 124 per cent.; the heightened or present dam 
impounds 2,400,000,000 cub. m., the normal river flow 
now being increased by some 33 per cent. The dam 
now being constructed will impound at least 
4,800,000,000 cub. m., and will increase the normal 
summer supply, by, say, 66 per cent. 

The Gebel Aulia Reservoir as at present contem- 
plated will contain about 3,000,000,000 cub. m., and will 
possibly be able to pass 2,500,000,000 into the river 
to augment its supply, the remainder being lost in 
evaporation over the large surface area. On the other 
hand, a Lake Albert Dam only 8 m. in height would 
impound about 40,000,000,000 cub. m. Quite obvi- 
ously greater control for the advantage of Egypt 
can be obtained by damming Lake Albert than 
can be secured at any other point to the north, but such 
control must be coupled with works which will conserve 
the waters as they pass down the river and prevent 
them from being wasted as at present in the Sudd 
Region. 

Vast quantities of water, compared with which even 
the large volume of the new Aswan Reservoir is incon- 
siderable, are available in the upper reaches of the 
White Nile, but the losses in the Sudd region, great as 
they have already been calculated to be, are perhaps 
still greater than the figures hitherto considered show. 

An unexpected development in Upper Egypt is the 
combination of basin with perennial irrigation, the 
water for the latter being found by pumping water 
from the sub-soil. There are advantages attached to 
this system which may make the Public Works Ministry 
decide to go slowly with the conversion of these basins 
to purely perennial irrigation. 

In Lower Egypt there is now due a reconsideration 
of the Delta Barrage, structures, which, although 
strengthened and improved with weirs, might be made 
still more effective. Below the Delta Barrages, while 
there is a barrage on the Damietta Branch of the river, 
there is none on the Rosetta or Western Branch. 
Many years ago Sir Arthur Webb decided to select 
a site for a barrage for this reach of the river, near its 
mouth. Since then the alternative solutions of widening 
the main canals from the Delta Barrage or constructing 
a barrage have been investigated from time to time. 
If large areas of land are to be reclaimed in the north 
of the Delta when additional supplies of stored water 
are available, one or other of these schemes must be 
definitely adopted. 

In Lower Egypt about 3,500,000 acres are cultivated 
out of a possible 5,000,000 acres, the difference between 
these two figures lying in the areas of waste land 
bordering the great lakes of the Northern Delta, 
and the lakes themselves. To recover the land and 
pump the lakes dry, a great extension of the present 
drainage schemes in Lower Egypt will be necessary. 
When the day comes when these drainage schemes are 
completed, and water is available for every cultivable 
acre, engineers will have completed their main task, 
and Lower Egypt, like Upper Egypt, will be made 
wholly fertile. 

Whatever changes may happen after that in this 
wonderful country, we can say to-day that the view 
envisaged by Sir William Garstin in 1904 was a fairly 
complete one, although some further items have been 
added since then. 

I have hitherto dealt entirely with the works in and 
necessary for Egypt, although some of the latter are 
situated in the Sudan. With your permission I will 
now deal with the Sudan itself. 

The Gezira region of the Sudan lies between the 
Blue and the White Nile, just south of Khartoum. 
When the first heightening of the Aswan Dam was 
being completed the supply of water to the Gezira 
was being thought of anew. The first person to propose 
such a scheme was a German who travelled through 
the Sudan in the ’thirties or ‘forties of the last century, 


water to the region now being cultivated in the Gezira. 
Lord Lovat later thought of utilising the Gezira Plain 
for cotton growing ; but it was soon seen that cotton 
would not grow effectively in the Sudan, and in this 
| region in particular, at the same season of the year 
as it does in Egypt, the climate being too hot during 
February to October, the Egyptian period of culti- 
vation. It was then suggested by Mr. Donald Mac- 
Gillivray, of the Sudan Plantations Syndicate, that 
the autumn and winter climate was suitable, and that 
cotton might be sown in July and picked in February 
or March. This was done with instant success on two 
experimental areas supplied by pumps from the Blue 
vile. 

Had the season for cotton-growing proved to be the 
same in the Sudan as Egypt, then the demand for 
summer water would have prevented all but the smallest 
of developments in the Gezira until the problem of 
Lake Tsana had been dealt with. A scheme for 
supplying water to a commercially sized area by the 
aid of a dam at Sennar was pressed forward. In 1914, 
Lord Kitchener asked me to design a suitable work, 
with its concomitant canals and irrigation system, 
which, I am happy to say, has been carried out. No 
water is used in the Gezira except that which otherwise 
would be wasted in the Mediterranean. The cotton- 
planting takes place after the middle of July, and the 
greater period of its growth is during the flood and late 
autumn seasons, when there is ample water for Egypt. 
After the middle of January, when the supply for 
Egypt commences to become inadequate, the only 
water used for the Gezira is that which has been 
stored in the Sennar Reservoir during the preceding 
flood. 

When the scheme was being considered it was 
estimated that the water available in the reservoir 
would suffice for a gross area of 300,000 acres, of which 
100,000 would be under cotton. Actually it has been 
found possible to irrigate a gross area of about 460,000 
acres without taking any of the natural supply of the 
river during the period when Egypt requires all that 
passes. 

It may be said the maximum cultivable area in the 
Gezira is 3,000,000 acres. When further land has to 
be cultivated in the Gezira, additional water must be 
obtained from new storage reservoirs. Fortunately, 
there is a possibility of utilising Lake Tsana, only 
there happens to be a political difficulty in using it, 
in that it lies in the heart of Abyssinia, The Abys- 
sinians are, it is understood, willing to allow it to be 
utilised as a reservoir on certain terms. 

It may be that the terms asked by the Abyssinians 
may prove somewhat onerous. If so, the Sudan could 
conceivably erect another barrage at Roseires, where 
the dam, at any rate, would be wholly within her own 
territory. In this case the storage capacity would be 
somewhat comparable with that at Sennar, which is 
600 million cub. m. The storage capacity of Lake 
Tsana would be about 3,000 million cub. m. If 
there should be difficulties politically about the 
Lake Tsana Dam, a Roseires Dam would allow about 
another 500,000 acres to be cultivated in the Gezira, 
an area which should be sufficient for a good many 
years to come. In the long region below Khartoum 
I do not anticipate any important change, although 
there may be future developments in the areas lying 
- either side of the Atbara, the first tributary of the 
vile. 

Summing up the position between Egypt and the 
Anglo-Egyptian Sudan as regards the possibilities of 
development from the waters of the Nile, Egypt has 
had from the very dawn of history a claim on the 
waters of the Nile. The large volumes passing in 
flood, however, of which Egypt can only use a 
small part, make it possible for the Sudan to use 
a quantity of flood water without detriment to 
Egypt, except in so far as the height of the flood 
is concerned. In future the flood volume may 
be diminished by such structures as the Lake Tsana 
Dam, for the use of the Sudan, and the White Nile, 
Lake Albert, and Nimule Dams for Egypt. All the 
conceivable diminution by these reservoirs will not, 
however, be sufficient to reduce the flood volume below 
all known requirements of Egypt for the fertilisation 
of her flood crop. 
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Tae British Scrence Guitp.—-The eighth annual 
Norman Lockyer lecture of the British Science Guild 
will be delivered by Sir Frank Smith, K.C.B., C.B;E., 
secretary of the Royal Society and of the Department of 
Scientific and Industrial Research, in the Goldsmiths’ 
Hall, Foster-lane, Cheapside, London, on November 22, 
at 4.30 p.m. The lecture will be entitled ‘* Indus- 


trial Research and the Nation’s Balance Sheet,” and 
the chair will be taken by Sir Samuel Hoare, Bart., 
President of the Guild. Admission tickets, for which 
there is no charge, may be obtained on application to the 
secretary of the Guild, 6, John-street, Adelphi, London, 
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DEVELOPMENTS IN MERCURY- 
ARC RECTIFIERS. 


Dvurine the week ending November 5, Messrs. English 
Electric Company, Limited, Queen's House, Kingsway, 
London, W.C.2, held an exhibition at their Stafford 
Works, which was specially promoted to illustrate the 
progress they are making in the manufacture of mercury- 
are rectifiers, switchgear, transformers, motors and 
high-speed Diesel engines. The switchgear units on 
view included a number of types of equipment with 
which readers of Encrxgertne will already be familiar, 
but an interesting development, which we hope to 
describe in more detail later, is the application of the 
Deion contact system to large oil circuit-breakers 
with rupturing capacities up to 1,500,000 kv.-a. and 
working pressures of 132 kv. Reference may also be 
made to the Branchu system of current limitation, 
which has been designed to protect feeders and sub- 
station plant on direct-current traction systems 
against severe short-circuits. This consists essentially of 
a magnetic system, the exciting winding of which is con- 
nected in the load circuit ; a main contact of the roller 
type, which is series with this winding; and a sliding 
contact bar, which forms part of a short-circuited turn 
surrounding the core of the main magnetic circuit. 
The roller contact and the sliding bar are coupled 
mechanically, the former being held in the closed 
position by a light spring. When a short-circuit 
occurs, the sudden increase of current in the exciting 
winding causes a current to be induced in the short- 
circuited loop, so that the contact bar is forced upwards. 
The roller contact therefore also moves upwards and 
opens the main circuit. The current through the 
contact bar and the short-circuited loop maintain the 
former in its raised position, until the current has 
fallen to a predetermined value or an associated slow- 
speed breaker has been opened. 

The motors on exhibition included a unit with a 
peak output of 18,000 h.p. at a speed of 80 r.p.m., 
which is being built for the South African Lron and 
Steel Industrial Corporation. This motor, with which 
we also propose to deal in more detail later, is intended 
for driving a three-stand reversing blooming mill with 
cogging, roughing and finishing housings. This mill 
is capable of dealing with two-ton ingots, and will 
turn out billets, merchant bars and rails. The asso- 
ciated equipment includes five motors with outputs 
ranging from 2,200 h.p. to 250 h.p. for driving a bar 
mill, as well as the necessary motor-generator set, 
transformers and switchgear. The transformers shown 
comprised a 20,000 kv.-a., 66-kv. unit, fitted with 
on-load tap-changing equipment, for the new station 
of the Newcastle-on-Tyne Electric Supply Company at 
Dunston, while, as an example of what is being done 
with high-speed Diesel engines, a set developing 
200 h.p., when running at 1,500 r.p.m., and intended 
for traction purposes, may be mentioned. This machine 
is of the four-stroke airless-injection type, and has a 
fuel consumption of 0-38 Ib. per b.h.p. hour, at full 
load. The corresponding series of high-speed Diesel 
engines for industrial purposes is based on a cylinder 
giving an output of 50 h.p. at 600 r.p.m. These 
engines can be supplied in units having from three to 
eight cranks. A further interesting exhibit was a high- 
tension direct-current electrostatic precipitation plant, 
which is being developed in conjunction with the 
Whessoe Foundry and Engineering Company, Limited. 

The outstanding feature of the exhibition was, 
however, the display of mercury-are rectifiers, a type 
of converter which the English Electric Company has 
recently started to manufacture. This display included 
a unit with a normal direct-current output of 4,000 
amperes at 550 volts, which is said to be the largest 
yet made in this country. It is capable of supplying 
overloads of 5,000 amperes for 15 min. and of 10,000 
amperes momentarily. As shown in Fig. 1, it consists 
essentially of a welded steel vacuum chamber, which is 
surrounded by a cylindrical tank of boiler plate to form 
a water jacket. At the base of this chamber is the | 
cathode, which consists of a steel vessel containing 
mercury with a space on its under side for the circula- 
tion of the cooling water. This cathode is insulated 
from the body of the vacuum chamber to prevent the 
arc wandering, stability being further assisted by sur- 
rounding it with a quartz cylinder. This cylinder also 
serves to prevent the cathode spot being detiected from 
the main pool of mercury, stability in this respect being 
assisted by a baffle the position of which will be clear 
from the figure. The anodes consist of an iron shank, 
to the lower end of which is screwed a graphite head. 
This shank is welded to a steel tube, which passes 
through an insulator in the cover of the vacuum 
chamber and terminates in a flange, to which the anode 
radiator and cable terminal are bolted. It is protected 
by insulation. To prevent the mercury vapour con- 
densing on the anode, the latter is surrounded by a 
cylindrical sheath of special iron, above which a deflect- 
ing bafile is fitted. The diagram also shows the anode 
grid, the purpose of which is dealt with later, though 
this is not actually fitted to the unit we are describ- 
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ing. Ignition is effected by an auxiliary anode, which 
is supplied with direct current at a low voltage from 
a small glass-bulb rectifier. This anode is suspended 
from a tubular iron float, which is normally buoyant 
in a small annular cup of mercury, forming part of 
its circuit. The upper portion of the anode is sur- 
rounded by a solenoid which, when excited, draws it 
down against the buoyancy of the float. Immediately 
the tip of the anode touches the mercury cathode, 
however, the solenoid is short-circuited and the anode 
returns to its normal position, thus drawing out an 
auxiliary are and causing the main arcs to strike in 
turn. 

The joints in the main cover, anode inlets and cathode 
opening are sealed by wide rings of high quality specially 
treated rubber, which are reinforced on the vacuum side 
by a flexible iron V-ring. It is claimed that not only is 
the seal thus provided effective and permanent under 
the somewhat difficult conditions present, but that it 
is robust and can easily be 

Fig. 1. 


erected or dismantled. The ines 
mercury vaporised by the 
arc is re-condensed by a 
system of concentric cylin- 
drical coolers, which are 
supported from the cover 
of the vacuum chamber 
and protrude into the space 
between the ring of anodes. 
The cover and walls of the 
chamber, as well as the 
cathode, are also cooled. 
About 140 gallons of water 
per hour at an inlet tem- 
perature of 60 deg. F. are 
required to cool a 1,000- 
ampere unit on full load, 
the actual amount being 
regulated by a thermostat 
and Samson _ regulator. 
Overheating is prevented 
by a relay on the inner side 
of the cooling tank, and a 
contact manometer comes 
into operation if the water 
supply fails. The necessary 
vacuum in the chamber is 
generated and maintained 
by a three-stage mercury- 
vapour condensation pump, 
which is separately cooled, 
and an oil-sealed rotary 
exhauster. The former gives 
a high pumping capacity at 
low pressure, while the 
latter generates the prelimi- 
nary vacuum required for 
operating the pump. A 
barometric seal between the 
two pumps protects the 
vacuum chamber from an 
influx of air and gases when 
the rotary vacuum pump is 
shut down. This seal is 
combined with an oil trap, 
which prevents the ingress 
of oil or oil vapour when 
the rotary pump is not 
working. The vacuum is in- 
dicated by a direct-reading 
Pirani gauge,which operates 
on the principle that at low 
pressures the thermal con- 
ductivity of a gas increases with the pressure. The 
temperature, and thus the resistance, of an electrically 
heated metal filament in a partially exhausted gas 
tube will therefore vary with the gas pressure. This 
tube is connected in one arm of a Wheatstone bridge, 
which is supplied with direct current through a 
barretter to render it insensitive to voltage vari- 
ations. The tube and the other resistances forming 
the bridge are connected in the pipe between the 
mercury-vapour pump and the rectifier, while the 
indicating instrument is mounted on the switchboard. 
Interference with telephone circuits, due to direct- 
current ripple, is prevented by connecting a direct- 
current reactor in series with the load and several 
resonant shunts, tuned to the predominating alternating 
current harmonics, across the outgoing direct-current 
leads, while low-voltage lightning arresters are placed 
between the rectifier and the main and interphase 
transformers on the alternating-current side to protect 
the latter from the surges generated by back firing. 
Messrs. English Electric Company are also investigat- 
ing the possibilities of placing a grid below each anode, 
as shown in Fig. 1, and thus enabling the rectifier to 
be used as a control device in the heavy current field 
in a similar way to that in which the thermionic valve 
is applied in radio telegraphy and telephony. It is 
ho thereby to obtain voltage regulation without 
the use of such devices as on-load tap changers or 
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induction regulators. Further applications of the 
grid rectifier are speed control of motors, frequency 
changing, and perhaps inverted operation ina sufficiently 
practical form to render possible the transmission of 
direct current at very high pressures. It also provides 
a means of rupturing heavy power circuits and thus 
eliminating circuit-breakers. 

Briefly, the principal effect of adding a grid in the 
way described is that it enables the point in the anode 
voltage cycle at which the arc discharge commences 
to be controlled. This is obtained at the expense of a 
negligible additional loss, since the grid current is very 
small, and only flows while the arc is being established. 
In a 1,000-kw. rectifier, for instance, it is not more 
than a few hundred watts, including the power neces- 
sary to drive the distributor mechanism described 
below. 

An illustration of the apparatus which was used 








during the exhibition to demonstrate the properties of 
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the grid rectifier is given in Fig. 2. It consists of two 
small six-phase rectifiers, which are visible below the 
| switchboard, and the position of which in the circuit 
| is indicated by the white discs seen on each side. The 
| Tectifiers can be connected to banks of lamps in the 
centre of the board, or alternatively, to the motor 
| which is mounted on the stand in the foreground. 
Each anode is provided with a grid, which is connected 
through distributor contacts and a high-speed relay to 
the negative pole of a battery, the positive pole of the 
latter being connected to the cathode, as shown in 
Fig. 3. The distributor contacts are mounted on a shaft 
|and are driven by a synchronous motor. The grids are 
normally maintained at a negative potential by the 
battery current, and thus prevent the establishment of 
the arc. By applying a positive potential to a grid, an 
| arc will, however, be struck between the corresponding 
anode and the cathode. During the demonstration 
this was effected by controlling the distributor by hand, 
but, in practice, it would be effected by a high-speed 
relay which, since it would only have to deal with 
amounts of energy as low as 40 watts, can be made 
light and rapid in action. This enables the main 
circuit to be interrupted in less than 0-02 sec., 
as shown in the accompanying oscillogram, Fig. 4, 
and thus allows a circuit-breaker to be dispensed with. 
| Similarly, the direct-current voltage supplied by the 
rectifier can be regulated by altering the phase relation- 
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ship between the positive potential applied to the grid 
and the corresponding anode voltage. This causes the 
ignition to be retarded or advanced and the voltage on 
the direct-current side to be correspondingly increased 
or reduced. Smooth regulation between zero and 
the full value can thus be obtained with an electrical 
displacement of less than 120 deg., and without 
additional loss. The same arrangement also allows 
the rectifier to be compounded by the load current or 
any desired voltage characteristic to be secured. 

The application of the grid rectifier to speed control 
and regeneration was shown by using the separately 
excited motor visible in the foreground of Fig. 2, the 
armature connections of this machine being reversible 
relative to the rectifier terminals by means of a change- 
over switch. During the demonstration, the direct- 
current voltage was first reduced to zero by advancing 
the ignition in the way already described, and the 
motor circuit was then closed. The voltage of the 
rectifier was next increased by gradually retarding the 
ignition until the motor had run up to full speed. 
The armature connections were then reversed so that 
the motor ran as a dynamo, energy being thus returned 
to the supply system by the rectifier. When the machine 
had come to rest, the rectifier again began to supply 
current, so that the motor ran in the opposite direction. 
While the motor is accelerating and on load, the rectifier 
therefore acts as a converter, and during regeneration 
it functions asaninverter. Similarly, the two rectifiers 
were utilised to simulate the Ward-Leonard system of 
control by connecting their direct-current sides in 
parallel, but in opposition. This enabled the voltage 
supplied to be regulated between a maximum positive 
and a maximum negative value, the motor taking its 
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current from one rectifier when running in one direction 
and from the other when running in the opposite sense. 
The two rectifiers were also used to show how two 
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alternating systems with a different number of phases, 
or operating at different frequencies, can be inter- 
connected for the interchange of power. To do this, 
the ignition of the anodes of the rectifier supplying 

wer was advanced, while that of the other was 
retarded, the actual amount of energy transferred being 
regulated by altering the instant of ignition in one of 
the rectifiers to a small extent, and thus varying the 
value of the direct-current flowing between the two. 
Frequency changing can be effected by connecting 
the output circuits of the rectifiers in opposition, so 
that they alternately supply one half-wave of the lower 
frequency voltage. These half-waves are then com- 
bined by connecting one-half of the secondary winding 
of a single-phase transformer in the output circuit to 
the lower frequency system, as shown in Fig. 5. The 
grid potential is controlled so that a portion only of 
each successive half-wave of anode voltage is extracted, 
and so that the average value of these successive 
portions provides the required half-wave of lower- 
frequency single-phase voltage. Current therefore 
flows alternately in the opposite direction from each 
rectifier through the corresponding half of the secondary 
winding, and induces the required low-frequency 
alternating voltage in the primary winding of the 
transformer. 

The most interesting application of the grid rectifier 
is, however, presented by the fact that it can be used 
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to convert direct into alternating current, if the current 
from the direct-current side is allowed to pass through 
the anodes at those instants when their voltages are 
negative. The operation of the rectifier in this case is 
shown in Fig. 6, from which it will be seen that the 
positive pole of the direct-current supply is connected 
to the neutral point of the transformer instead of to 
the cathode, as it is when it is being used as a converter. 
It will also be seen that the current I decreases as the 
value of the anode voltage E, becomes more negative, 
and increases as E, becomes less negative, which is the 
reverse of what occurs when alternating current is being 
converted to direct current. When transmitting 
power in either direction, stable operation is only 
possible if the arc changes from one anode to the next 
at the instant when the first anode is at a lower.potential 
than the second. 

During the conversion of alternating to direct-current, 
this condition occurs as a consequence of the anode 
voltage sequence. When the rectifier is operating in 
the opposite sense, however, the negatively increasing 
electromotive force of the circuit is used to cause the 
decrease in current which precedes commutation. 
For example, the arc is extinguished at the first anode 
as soon as its voltage attains the same value as the 
reversed voltage of the direct-current circuit less the 
drop e across the arc. At this instant, the voltage of the 
second anode is at a relatively higher potential than the 
first, so that commutation can be effected by applying 
a positive potential to its grid, which is normally 
negative. As the current in the second anode similarly 
decreases, a transfer to the third takes place, any 
tendency to ignite back to the first being prevented 
by the fact that the grid of the latter is negative. 
Grids are therefore essential to this type of operation, 
since they first determine the point of ignition and then, 
by their negative bias, prevent the anode from picking 
up current at unsuitable parts of its voltage wave. 

In an address which he recently delivered to the 
North-Western Centre of the Institution of Electrical 
Engineers, Mr. G. F. Sills stated that rectifiers of this 
kind were now being made for direct-current pressures 
up to 30,000 volts and that investigations showed that 
this figure could be increased to 50,000. Their employ- 
ment therefore opens up a new field of electrical appli- 
cation developments, which will be watched with great 





m 





566 


ENGINEERING. 





[Nov. ITI, 1932. 








CONTRACTS. 


Messrs. HARLAND AND Wotrr, Luaren, have received 
an order for a twin-screw nger and cargo steamer 
for Messrs. The Bombay Steam Navigation Company, 
Limited. The vessel will be 200 ft. in length, and the 
hull will be constructed at the Company's Govan ship- 
yard. The triple-expansion propelling machinery will 
be built at their Belfast works. 

Messrs. J. Samuen Waite aNp Company Limrrep, 
East Cowes, 1.W., have secured the contract for the 
main — turbine machinery for the British sloops 
Grimsby and Leith, now under construction at H.M. 
Dockyard, Devonport. 

Messrs. “ R.N.” Diese, Enorne Company, 24, Harri- 
son-street, London, W.C.1, have received an order for a 
three-cylinder, high-speed “ R.N.”’ marine Diesel engine 
for a Portuguese-owned yacht. Other orders have been 
received from Spain and New Zealand. 

Messrs. STANDARD TELEPHONES AND CABLES, 
Limttep, Columbia House, Aldwych, London, W.C.2, 
are to supply street fire-alarm equipment to the Wood 
Green Urban District Council. This will comprise 30 
Gamewell succession-type street boxes, arranged in two 
circuits, each of which terminates on the switchboard at 
the Central Fire Station, Bounds Green-road. With the 
switchboard is incorporated an illuminated indicator. 


PERSONAL. 


Messrs. J. Samvet Ware anp Company, LimireD, 
Cowes and Southampton, inform us that since the death 
of their late managing director, Mr. P. D. Ewing, Eng. 
Vice-Adm. Sir George G. Goodwin has taken an active 
= in the control and management of the firm. He 

as now been appointed chairman of the Company. 
Mr. A. T. Wall has been appointed managing director, 
and will take up his duties at Cowes early in the new 
year. 

Messrs. James Pottock, 
Limrrep, have disposed of their 
tives of Messrs. J. and C. G. Bolinders Company, Limited, 
Stockholm. This will be continued by the Swedish 
firm, which is forming a new company for the purpose. 
The new concern will commence operations on January | 
next. All communications in connection with Bolinder 
engines, woodworking machinery and cutters, should, 
however, be addressed to Messrs. Pollock, 3, Lloyd’s- 
avenue, London, E.C.3, until December 31 next. Messrs. 
Pollock will continue actively to develop their ship- 
building, consulting and export departments at Lloyd’s- 
avenue, and at their shipyard and works at Favenian. 
Kent. Their technical and commercial staff is 
under the direction of Mr. Walter Pollock, M.I.N.A., 
M.1.Mech.E. 


Sons AND COMPANY, 
— as representa- 


Unrrep Kixepom Propvction or Prc-IRon Anp 
Stee...-The monthly memorandum of the National 
Federation of Iron and Steel Manufacturers, Caxton 
House, Tothill-street, London, 8.W.1, contains the 
welcome news that there were two more blast-furnaces in 
operation at the end of September than at the beginning. 
Even now, however, the furnaces in blast in this 
country total only 59. The production of pig-iron in 
September amounted to 260,400 tons, compared with 
259,400 tons in August, and 248,200 tons in September, 
1931. The September output of steel ingots and castings 
totalled 430 300 tons, against 361,500 tons in August, 
when production was affected by holidays, and 400,500 
tons in September, 1931. 


Derartment or Screntivic anp Inpustriat Re- 
SEARCH.-—-The secretary of the Department of Scientific 
and Industrial Research informs us that the Lord 
President of the Council has appointed Professor Alfred 
Fowler, F.R.S., and Sir Clement D. M. Hindley to be 
members of the Advisory Council to the Committee of 
the Privy Council for Scientific and Industrial Research, 
in place of Sir J. Alfred Ewing, F.R.S., and Sir David 
Milne-Watson, who have retired on completion of their 
terms of office. Brigadier-General Sir Harold B. Hartley, 
F.R.S., has been appointed Chairman of the Fuel 
Research Board, and Dr. N. V. Sidgwick, F.R.S., Chair- 
man of the Chemistry Research Board of the Depart- 
ment, in place of the late Sir Richard Threlfall, ERS. 


Exorverrs’ German Cracie.—The third lecture of 
the present session of the Engineers’ German Circle 
will be held on Monday, November 14, in the main hall 
at the Institution of Mechanical Engineers, Storey’s- 
gate, Londor, §8.W.1. Members will meet for tea and 
social intercourse from 5.15 p.m., as usual. The lecturer 
will be Dr. R. K. Fischer, of Mesers. Foster Wheeler, 
Limited, and his subject, “ New eitliche Erdél-Aufar- 
beitung " (Modern Oil Refinery). The paper will be 
followed by a small informal dinner. On Monday, 
December 5, an informal dinner for members, ladies 
and friends, will be held at the Anglo-German Club, 6, 
Ceriton-gardens, Pall Mall, 8.W.1, at 6.30 for 7 p.m. 
The cost will be about 5s., payable at table. The fourth 
lecture of the session will take place at the Institution 
of Mechanical Engineers on Monday, December 19, at 
6 pm. Dr. W. Sichardt will deliver a lecture on 
“ Grundwasserabsenkung und Chemiache Bodenver- 
festigung als Hilfsmittel im Grundbau " (Ground-Water 
Lowering and Chemica! Consolidation of the Underground 
to Facilitate Foundation Work). The lecture will be 
followed by a small informal dinner. Although desirous 
of keeping the annual subscription as low as possible, the 


Conumittee feels that it will be necessary to raise this to 
7s. 6d. next year in order to provide for at least eight 
per annum. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Iron and Steel.—-Output statistics are generally consi- 
dered to reflect the state of trade. Figures relating 
to steel production in the Sheffield area show how 
fluctuating conditions have been throughout the year, 
and how, at the beginning of the year, more active 
times were being experienced. At present, however, 
improvement appears to be developing. The latest 
output statistics available relate to September, during 
which month this area was responsible for a production 
of 64,300 tons of steel ingots and castings, as compared 
with 45,000 tons in August, an increase of 19,300 tons, 
and 61,600 tons in September last year, an increase of 
2,700 tons. September's figure shows a rise as com- 
pared with January and July, but a contraction as 
against February, April, May and June. Throughout the 
year the market has been unstable, and it is not surprising 
that users——-despite the attractive nature of quotations 
—refuse to commit themselves to forward business. Buy 
sufficient to cover immediate needs, is the order of the 
day which is being so rigorously carried out that specu- 
lative dealing is a thing of the past. Business in raw 
and semi-finished materials is limited. Basic steel is a 
better selling line than acid descriptions. The gross 
output of the latter is surprisingly low. Quotations : 
Hard basic billets, 7/. 15s. ; soft basic billets, 51. 17s. 6d. ; 
West Coast hematites, 84s. ; East Coast hematites, 79s. ; 
Lincolnshire and Derbyshire No. 3 foundry iron, each 


63s. 6d.; Lincolnshire and Derbyshire forge iron, each 
59s. 6d., bars 101.; and sheets, 11/. High-speed steel 
is in demand. Valuable orders from Russia are in 


course of completion. After a lapse of a considerable 
time, Saturday-morning working has been resumed 
at one or two works. This, however, is not the general 
rule. At the majority of works great difficulty is 
experienced in maintaining production at its present 
level. In the heavy machinery and engineering trades, 
the position shows little alteration. Railway rolling 
stock requirements expand slowly. Contracts have been 
received from abroad, and are under execution, for steel- 
works’ machinery, including rolling-mill plant, &c. 
In the medium branches the position is more encouraging. 
Makers of magnet steel are particularly active. Elec- 
trical apparatus is also in strong demand. Special steels, 
including stainless, acid- and heat-resisting materials, 
are developing along more progressive lines. The tool 
trades are commanding more attention, not only from 
users in this country, but also from overseas. More in- 
quiries are circulating, and contracts are coming forward 
in increased volume. 

South Yorkshire Coal Trade—-Movement in most 
classes of fuel is limited, but taken on the whole, the 
demand is more encouraging. Shipments abroad tend 
to increase, but the inland call is capable of great a 
ment. The market in industrial fuel shows little change. 
The recent better demand for small coal by electricity 
undertakings has been fully maintained. An expected 
recovery in house-coal requirements is maturing, and 
further headway is anticipated in the near future. Present 
supplies are ample to meet needs. Foundry and furnace 
pm are steady both on home and export account. Gas 
coke is firm at 22s. to 258. per ton. Quotations: Best 
branch hand-picked, 27s. to 28s. ; Derbyshire best house, 
228. to 23s. 6d.; Derbyshire best brights, 18s. to 20s. ; 
best screened nuts, 17s. to 18s. 6d.; Yorkshire hards, 
17s. to 18%.; Derbyshire hards, 17s. to 188.; rough 
slacks, 8s. 6d. to 9s. 6d.; nutty slacks, 7s. to 8s. 6d. ; 
smalls, 4s. 6d. to 5s. 6d. 








NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

Continental Competition—There is now ample and 
welcome evidence in the North-Western area that, at 
last, several classes of Continental iron and steel products 
have ceased to be seriously competitive with home 
manufactures. This is particularly the case in semi- 
finished products, now that sufficient time has elapsed 
for the tariffs to have made their effect apparent, but as 
relatively heavy stocks of imported materials are still 
available, the anticipated improved demand for home 
manufactured goods has not yet materialised. Quota- 
tions for British products, however, remain firm, with a 
slight rising tendency in some instances, and materially 
inc demand is expected in the course of the next 
few weeks. Meanwhile, conditions remain dull in the 
foundry-iron section, all forward buying being restricted 
to short-period terms. Deliveries last month, it is 
stated, were slightly better than those for the two 
preceding months. The renewed unrest last week in 
the spinning section of the cotton trade has further 
militated against ae in the textile-machinery 
manufacturing branch, and many engineering shops, too, 
have suffered from the prevailing uncertainty, which 
would, it was hoped, be relieved by the settlement of the 
latest dispute last week-end. 

Electrical and other Contracts.—Although electrical 
equipment manufacturers report some diminution of 
work as portions of the “ grid ” scheme near completion, 
there is still a steady flow of orders both from home and 
abroad. At Trafford-park, Manchester, Messrs. Metro- 

litan-Vickers Electrical Company, Limited, have on 

and several contracts running into six figures, for plant 
and machinery for Russia and elsewhere overseas, 
together with extensive orders from home electricity 
supply undertakings. Messrs. Macintosh Cable Company, 
Limited, of Derby, have considerably strengthened their 
order book with a contract from the Central Elec- 
tricity Board for the supply of power cables for the South 
West England “ grid ” scheme, at a cost of approximately 
100,0001.; and at Hollinwood, Manchester, Messrs. 
Ferranti, Limited, have recently put in hand factory 
extensions and taken on additional workers to cope with 
increased demand for various manufactures, including 


wireless equipment, electric clocks and electric meters. 
In the io departments, 1,200 additional employees 


have been engaged in the lasi four months. Messrs. 
English Electric Company, Limited, of Thornbury, near 
Bradford, are experiencing encouraging demand for 
domestic cooking and heating apparatus, for the manu- 
facture of which they opened new departments about 
nine months ago. In that period the output has com- 
prised 8,000 electric fires, and a weekly manufacture of 
50 electric cookers. Messrs. Thomas Blackburn and 
Sons, Limited, structural engineers, of Preston, have 
supplied the railings, gates and balustrades required for the 
new Ulverston Grammar School; and at Leeds, Messrs. 
The Yorkshire Hennebique Contracting Company, 
Limited, of Viaduct Works, Kirkstall-road, have secured 
a five-figure contract for the construction of new rein- 
forced concrete grain silos at Birkenhead, for Messrs. 
Ranks, Limited, millers. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Production of Cleveland 
pig iron is small, and is absorbed by current moderate 
needs. Accumulations at makers’ yards are light, and 
as they have ceased to increase, the statistical position is 
a strong one. Merchants possess little iron, and under 
terms of contract with producers are still prohibited 
from supplying principal home consumers, so that their 
dealings are practically confined to transactions with cus- 
tomers abroad, demands from whom are still on a very 
limited scale. In their efforts to compete with sellers 
of Midland and Indian iron, makers of Cleveland pig 
continue to offer parcels of that commodity at specially 
low rates to Scotland, and it is understood that for 
overseas business they are prepared to shade the following 
fixed home-trade figures: No. 1 Cleveland, 6ls.; No. 3 
g.m.b., 58%. 6d; No. 4 foundry, 57s. 6d.; and No. 4 
forge, 57s. 

Hematite.—The already unsatisfactory statistical state 
of the East Coast hematite branch of trade is becoming 
worse. Makers are hampered with heavy and steadily 
increasing stocks, but they cling to the belief that values 
have touched bottom, expressing the opinion that 
demand will continue to expand. Orders are unobtain- 
able, however, except on terms that entail substantial 
loss to producers, Second-hands have command of a 
good deal of iron, and are free to dispose of it as they 
please. They do not hesitate to unload at a little 
below rates named by makers. The latter keep market 
quotations at the equivalent of ordinary qualities at 
59s., but are stated to have sold at less than that low 
level. A few inquiries from the Continent are circu- 
lating, but the bulk of the business passing is with local 
and other home users. 

Foreign Ore.—A firmer feeling in foreign ore is due to 
stiffer freights. Movement in the direction of negotia- 
tion for new contracts cannot be reported. Merchants 
will not enter into contracts over a period at rates ruling, 
and consumers are not obliged to buy. Nominally, 
market rates are based on best rubio at 14s. 9d. c.i-f. 
Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
as plentiful as ever, and is slow of sale, local users still 
having large supplies of their own makes. Good average 
qualities are 14s. 6d. delivered to Tees-side works. 

Manufactured Iron and Steel.—There is rather more 
activity in semi-finished and finished iron and steel, but in 
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nearly all branches orders are still much needed. Pro- 
ducers of railway material have contracts to complete, 
and may secure a good deal of new work in the near 
future, but demand for shipbuilding requisites is as quiet 
as ever. Some increase of output in sheet departments 
is reported. Principal market quotations stand :— 
Common iron bars, 91. 15s.; best bars, 101. 5s.; double 
best bars, 101. 15s.; treble best bars, 11/. 5s.; packing 
(parallel), 8/.; packing (tapered), 10/.; steel billets 
(soft), 5l. 7s. 6d.; steel billets (medium), 6/. 12s. 6d. ; 
steel billets (hard), 7/. 2s. 6d.; iron and steel rivets, 
111. 5s. ; steel ship plates, 8/. 15s. ; steel angles, 8/. 7s. 6d. ; 
steel joists, 81. 15s.; heavy sections of steel rails, 8. 10s. 
for parcels of 500 tons and over, and 9/. for smaller lots ; 
fish plates, 12/7. 10s. ; black sheets (No. 24 gauge), 81. 5s. ; 
and galvanised corrugated sheets (No. 24 gauge), 101. 

Scrap.—Quite a good demand has sprung up for several 
kinds of scrap, and prices are rising but are still on a 
very low level. Substantial sales of heavy steel are 
reported at 35s., which is now more a buyer's than a 
seller’s price, and machinery metal is realising 37s. 6d. 
Borings are 22s., and turnings are in demand at 28s. 
Light cast-iron is steady at 32s. 6d., and heavy cast-iron 
firm at 35s. 

Imports of Iron and Steel.—October imports of iron 
and steel to the Tees last month from foreign ports and 
coastwise totalled 7,484 tons, comprising 272 tons of 
pig-iron, 6,648 tons of crude sheet bars, billets, blooms 
and slabs, and 564 tons of plates, bars, angles, rails, 
sheets, and joists. Aggregate September unloadings 
amounted to 6,485 tons, comprising 10 tons of pig-iron, 
5,937 tons of crude sheet bars, &c., and 538 tons of 
plates, bars, angles, &c. In the war-October of 1914 
only 1 ton of material was imported. For the twelve 
months ending October, 126,522 tons of iron and steel 
were unloaded, comprising 9,622 tons of pig-iron, 
109,012 tons of crude sheet bars, &c., and 7,888 tons of 
plates, bars, angles, &e.; whilst for the previous twelve 
months the imports amounted to 172,437 tons, comprising 
25,781 tons of pig-iron, 125,913 tons of crude sheet 
bars, &c., and 20,743 tons of plates, bars, angles, &c., 
and in the twelve months ending October, 1914, unload- 
ings totalled 54,564 tons, comprising 1,427 tons of 
pig-iron, 33,655 tons of crude sheet bars, &c., and 19,482 
tons of plates, bars, angles, &c. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Coal Trade.—There has been no change of note in 
the condition of the Welsh steam coal trade. Certain 
brands are scarce, not so much because of any appre- 
ciable demand, but by reason of a shortage of output 
caused by intermittent working at the pits, due to the 
slackness of the demand for Admiralty and Monmouth- 
shire large coals, which represents two-thirds of the out- 
put of the coalfield. These brands are in excessive supply 
and readily obtainable at schedule prices, but dry nuts 
and cobbles are exceedingly scarce with prices more or 
less nominal at 30s., or 10s. per ton over the schedule. 
Bituminous nuts, beans and peas also command 16s. 6d. 
to 18s. 6d., or ls. over the schsdule, while washed smalls 
range from 13s. 6d. to 14s., which is 1s. to ls. 6d. over the 
minima. Dry large, which is extensively used as a sub- 
stitute for anthracite, also commands a premium of 
14d. to 9d. per ton over the schedule, but smalls, though 
sometimes difficult to obtain for quick delivery, are avail- 
able at the schedule prices, especially when bought in 
conjunction with large. 

House Coal Prices.—Minimum pithead prices of the 
secondary and lower grade house coals have been 
advanced by ls. per ton from yesterday, but the price 
for the best brands are unchanged. Minimum pithead 
prices now range from 18s. 6d. to 25s. Though the lower 
grades have been advanced it does not follow that the 
increased figures will be immediately passed on to house- 
holders as most coal merchants hold contracts with 
collieries for their requirements over the present winter. 

Reduced Tipping and Weighing Charges.—The Great 
Western Railway Company has granted colliery owners 
a rebate of 4d. per ton on all coal and coke shipped at 
the docks of Cardiff, Penarth, Barry, Newport, Swansea 
and Port Talbot for the next two years from October 1 
last. The rebate, which is based on the present rate 
of shipments, amounts to 50,000/. a year, and was 
arranged by the Monmouthshire and South Wales Coal- 
owners’ Association and the Great Western Railway 
Company, and places Welsh coal in a slightly stronger 
competitive position. The new charge for coal shipped in 
ordinary wagons is 4}d. per ton net and in 20-ton wagons 
23d. For coke in ordinary wagons the net charge is 
63d., and in 20-ton wagons 5}d., while an additional 
allowance of jd. per ton is made on coal and coke shipped 
to Ireland. 

Coal Trimming Charges.—Cardiff, Penarth and Barry 
coal trimmers have given their representatives power to 
continue negotiations with the shipowners for a reduction 
in the coal trimming tariff. The present rates are 40 per 
cent. below the base rates of 1920, which were fixed at 
116 per cent. above the pre-war level. The shipowners 
propose that the rates should be reduced to 50 per cent. 
below the base rates, but it is expected that a settlement 
will be reached on the basis of 45 per cent. less than the 
base rates, equal to a reduction of 5 points. 








INSTITUTION OF Navat Arcuirects.—The forth- 
coming annual meeting of the Institution of Naval 
Architects will commence on April 5, 1933. We have 
been asked to state that the Council will be pleased to 
consider papers on subjects relating to naval architecture 
or marine engineering ; such offers, or suggestions for 
papers on matters of interest to the Institution, should, 
if possible, be sent in by the close of the year. 





NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—Graduates 
Section, London: To-night, 6.15 p.m., Savoy-place, 
Victoria Embankment, W.C.2. Joint Meeting with 
Students’ Section, Institution of Electrical Engineers. 
“Some of the Less Well-Known Methods of Electric 
Propulsion,” by Mr. R. J. Eldred. To-night, 7 p.m., 
Storey’s-gate, S.W.1. Informal Meeting. “‘ Accountancy 
in Engineering,” by Major F. L. Watson. Midland 
Branch: Thursday, November 17, 6.30 p.m., Midland 
Hotel, Birmingham. ‘‘ Modern Hydraulic Operation 
of Machine Tools,” by Mr. H. C. Town. North-Western 
Branch: Thursday, November 17, 7.15 p.m., Engineers’ 
Club, Albert-square, Manchester. Thomas Hawksley 
Lecture. ‘‘ Atomic Projectiles and their Applications,” 
by Lord Rutherford. London: Friday, November 18, 
6 p.m., Storey’s-gate, S.W.1. ‘Modern Hydraulic 
Operation of Machine Tools,” by Mr. H. C. Town. 

JuntoR INSTITUTION OF ENGINEERS.—To-night, 7.30 
p.m., 39, Victoria-street, S.W.1, Annual General Meeting. 
Friday, November 18, 7.30 p.m. “The Anderson 
Rotary Piston Steam Engine,” by Mr. H. P. H. Anderson. 

InstTITUTE OF British FounDRYMEN.—Wales and 
Monmouth Branch: Saturday, November 12, 6.30 p.m., 
Merchant Venturers’ Technical College, Bristol. ‘‘ Some 
Methods of Production in a Modern Malleable-Iron 
Foundry,” by Mr. H. J. Beck. Sheffield and District 
Branch: Friday, November 18, 7.45 p.m., Grand Hotel, 
Sheffield. ‘“‘ Mammoth Castings for the Cunarder Building 
on the Clyde,” by Mr. F. Swift. 

INsT!ITUTE OF TRANSPORT.—-Monday, November 14, 
5.30 p.m., Institution of Electrical Engineers, Victoria 
Embankment, W.C.2. Annual General Meeting. ‘‘ The 
Licensing System under the Road Traffic Act, 1930—A 
Review,” by Mr. E. 8. Herbert. Tuesday, November 15, 
6 p.m. Informal Meeting. “Can Railway Methods be 
Improved ?” by Mr. D. R. Lamb. 

InstiruTION OF ELEcTRICAL ENGINEERS.—North- 
Eastern Centre: Monday, November 14, 7 p.m., Arm- 
strong College, Newcastle-on-Tyne. “The Electric 
Lighting of Buildings,” by Mr. A. B. Read and Dr. 
J. W. T. Walsh. North-Western Centre: Tuesday, 
November 15, 7 p.m., Engineers’ Club, Albert-square, 
Manchester. ‘“‘ Luminous Tube Lighting,”’ by Mr. C. C. 
Paterson. London: Thursday, November 17, 6 p.m., 
Victoria Embankment, W.C.2. ‘The Inland Telegraph 
Service—The Introduction of Modern Machinery and 
Methods,” by Mr. R. P. Smith. 

BRADFORD ENGINEERING SocreTy.—Monday, Novem- 
ber 14, 7.30 p.m., Technical College, Bradford. ‘“* Rope 
and Chain Drives,“ by Dr. H. W. Swift. 

INSTITUTION OF THE RUBBER INDUSTRY.—Monday, 
November 14, 7.30 p.m., First Avenue Hotel, High 
Holborn, W.C.1. Annual General Meeting. ‘“ The Use 
of Rubber in the Printing Industry,”’ by Dr. G. L. Riddell. 

InsTITUTION OF PrRopUcTION EnorngERs—Man- 
chester Section—Monday, November 14, 7.30 p.m., 
College of Technology, Manchester. ‘‘ Management in 
Manufacturing,” by Mr. C. T. Skipper. Birmingham 
Centre : Wednesday, November 16, 7.0.m., Chamber of 
Commerce, Birmingham. Discussion on “ What are 
the Functions of a Planning Department?” Glasgow 
Centre : Thursday, November 17, 7.45 p.m., Institution 
of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow. ‘‘ Optical Measurement in Engineer- 
ing Production,” by Mr. A. A. Gigli. 

InstITUTE oF MeEtats.—<Scottish Local Section: 
Monday, November 14, 7.30 p.m., Institution of Engin- 
eers and Shipbuilders in Scotland, 39, Elmbank-erescent, 
Glasgow. “The Production of Hot Brass Pressings,” 
by Mr. J. W. N. Beard. Birmingham Local Section : 
Thursday, November 17, 7 p.m., The University, 
Birmingham. Open Discussion on “ Heat Treatment 
without a Detrimental Finish.” 

Royat InstrruTion.—Tuesday, November 15, 5.15 
p.m. Albemarle Street, W.1. “ Rays and Radiations,” 
(Lecture III), by Dr. E. N. da C. Andrade. 

INSTITUTION OF Crv1L ENGinEERS.—Tuesday, Novem- 
8.W.1. “The 





ber 15, 6 p.m., Great George-street, 
Willingdon Bridge, Calcutta,”’ by Mr. R. Mair. Wednes- 
day, November 16, 6.30 p.m., Students’ Meeting. 


Address by Mr. J. Barratt. Manchester and District 
Association: Wednesday, November 16, 6.45 p.m., 
36, George-street, Manchester. ‘‘ New Wharf at Irlam, 
Manchester Ship Canal,” by Mr. H. K. Russell. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, November 15, 7.15 p.m., Junior Institution 
of Engineers, 39, Victoria-street, S.W.1. ‘‘ Electrical Equip- 
ment of a Large Modern Store,” by Mr. D. W. Thorpe. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
November 15, 7.30 p.m., 198, West-street, Sheffield. 
“ Controlled Furnace Atmosphere,” by Dr. E. W. Fell. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Wolver- 
hampton Centre: Tuesday, November 15, 7.30 p.m., 
Victoria -Hotel. ‘‘ Hydraulic Brakes,” by Mr. F. G. 
Parnell. 

Socrety or Guass TEcHNOLOGY.—-Wednesday, Novem- 
ber 16, 10 a.m., Alfred Herbert-street, Coventry. ‘‘ The 
Application of Modern Machinery to Mould Making for 
the Glass Industry,” by Mr. 8. F. Harmer. “ Moulds: 
Materials and Design,” by Mr. T. Wardley. ‘‘ The 
Design of Moulds for Domestic Glassware,” by Mr. 
H. W. Howes. 

Royat MereoroLocicaL Socrety.—Wednesday, No- 
vember 16, 5 p.m., 49, Cromwell-road, South Kensington, 
S.W.7. Special General Meeting. Proposed Altera- 
tions and Additions to By-Laws. “Report on the 
Phenological Observations in the British Isles, December, 
1930, to November, 1931,” by Mr. J. E. Clark, Mr. I. D. 
Margary, Mr. R. Marshall, and Mr.C.J.P.Cave. “ Kata- 
batic Winds in a Valley,” by Mr. G. 8. P. Heywood. 
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NEWCOMEN Socrery.—Wednesday, 
5,30 p.m., Caxton Hall, Westminster, S.W.1. 
General Meeting. “Joshua Field’s Diary of 1821,’ 
Capt. E. C. Smith. 

Nortu-East Coast InstiITUuTION OF ENGINEERS AND 
SHIPBUILDERS.—Graduates Section : Wednesday, Novem- 
ber 16, 7.15 p.m., Bolbec Hall, Newcastle-on-Tyne. 
“Design of Electrical Machinery,” by Mr. N. H. Den- 
holm. Tees-Side Branch: Thursday, November 17, 
7.30 p.m., Cleveland Scientific and Technical Institution, 
Corporation-road, Middlesbrough. “ Fires on Ships,’’ by 
Mr. E. L. Champness. 

INSTITUTION OF WELDING ENGINEERS.—Wednesday, 
November 16, 7.45 p.m., Institution of Mechanical 
Engineers, Storey’s-gate, S.W.1. ‘Cutting Steel with 
Oxygen Machines,” by Mr. C. G. Bainbridge. 

Roya Society or Arts.—Wednesday, November 16, 
8 p.m., John-street, Adelphi, W.C.2. ‘The Economic 
Possibilities of Rice Grass,”” by Mr. J. Bryce. 

CHELMSFORD ENGINEERING Socrety.—Thursday, 
November 17, 7 p.m., School of Art and Technology, 
Chelmsford. ‘‘ The Construction of the Sydney Harbour 
Bridge,” by Mr. L. Ennis. 





NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—While conditions have shown 
no material change over the week, a good tone con- 
tinues to be felt in the Scottish steel trade, and the 
receipt of one or two new specifications, although not 
of very large tonnage, has given some encouragement. 
The most important work on hand at the moment is the 
Soviet Government order referred to last week, which is 
now being executed. In the black steel sheet trade the 
demand for the lighter gauges still holds, and quite a large 
tonnage is being turned out. The heavier gauges are 
somewhat better, and there is some business in galvanised 
sorts. A fairly good undertone exists just now because 
of the higher prices required by the Continental makers, 
and local producers are having a slight monopoly at the 
moment, despite the recent advances. Quotations show 
no change this week. 

Malleable-Iron Trade-—In the West of Scotland 
malleable-iron trade there has been practically no 
alteration in the state of trade, but makers are very 
hopeful of a turn for the better before long. The 
re-rollers of steel bars are a little better off for work 
this week, and the outlook seems brighter. The 
increase in the cost of raw material has necessitated an 
advance of 15s. per ton for Glasgow delivery. This was 
arranged at a meeting of the members of the Scottish 
Steel Bar Re-Rollers Association, held last week. The 
basis price of mild steel bars is now 7/. 5s. per ton, as 
against 6/. 10s. per ton, delivered in the Glasgow area. 
The export price is still 61. 10s. per ton. Crown bars 
are 91. 15s. per ton for home delivery and 91. 58. per 
ton for export. 

Scottish Pig-Iron Trade.—A very limited demand 
prevails in the Scottish pig-iron trade, and ample stocks 
are still held by producers. The imports from India and 
the north of England continue. The following are the 
current market quotations :—Hematite, 67s. 6d. per 
ton, delivered at the steel works; foundry iron, No. 1, 
70s. per ton, and No. 3, 67s. 6d. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments——The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, November 5, only amounted to 
70 tons. Of that total 20 tons went overseas and 50 tons 
coastwise. During the corresponding week of last year 
the figures were 215 tons overseas and 52 tons coastwise, 
making a total shipment of 267 tons. 

British Steelwork Association.—At the annual meeting 
of the British Steelwork Association, office-bearers for the 
year 1932-1933 were elected. Among those appointed 
to the Council of the Association were the following 
Scottish representatives :—Mr. E. Boynton (Sir William 
Arrol and Company, Limited), Mr. A. Gray, M.B.E. 
(Lanarkshire Steel Company, Limited), Mr. W. G. Gray 
(Steel Company of Scotland, Limited), and Mr. J. D. 
Stitt (Redpath, Brown and Company, Limited). The 
President elected for the year is Mr. Ben Walmsley, 
C.B.E. (Dorman, Long & Company, Limited). 

Clyde Shipbuilding.—During the past week, Clyde 
shipbuilders have been fortunate in securing orders for 
three steamers. Messrs. Wm. Denny and Bros., Limited, 
Dumbarton, have contracted to build a first-class turbine 
steamer for the Clyde passenger service of Messrs. 
Williamson-Buchanan Steamers, Limited. She will bo 
propelled by triple screws driven by high-pressure 
turbines, and as she is to be ready for service next 
summer, work will be commenced at once. Messrs. 
Denny have also booked an order to build a steamer for 
the Southern Railway, and these contracts will ensure 
steady employment for several hundred men for a few 
months. The third order was secured by Messrs. 
Harland and Wolff, Limited, Govan, and is for a passen- 
ger and cargo steamer ‘or the Bombay Steam Navigation 
Company. 


InsTITUTION OF ELECTRICAL ENGINEERS.—The annual 
dinner of the Meter and Instrument Section of the 
Institution of Electrical Engineers will be held at the 
Florence Restaurant, 56, Rupert-street, London, W.1, 
on Saturday, December 3, at 6.45 for 7 p.m. The dinner 
will be followed by a reunion at about 9.30 p.m. Appli- 
cations for tickets, price 7s. 6d. each, should be made 
to the Secretary of the Institution, Savoy-place, Victoria- 
embankment, London, W.C.2. 
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SECONDARY RAIL TRACTION. 


At the recent meeting of the British Association 
at York, there was an interesting discussion on 
the question of rail traction, opened by prepared 
contributions dealing, respectively, with steam, 
internal-combustion and electric power. This was 
reported in our issue of September 16 (page 318, 
ante), while another bearing upon the same subject 
was dealt with in our issue of July 22 (page 101 ante). 
The latter was a discussion at the recent Inter- 
national Electrical Congress in Paris, at which there 
appeared to be some confusion regarding what was 
being done with the internal-combustion engine, 
the position of which was explained so well by 
Sir Henry Fowler at York. The York discussion 
concerned itself largely with principles and did not 
enter greatly into experience. There is, however, 
much of the latter on record, especially as concerns 
rail cars. Rail cars are not new, and in the time 
that has elapsed since, about 30 years ago, they 
were on the crest of a wave of popularity in this 
country, much has been written about them. The 
revival of recent years has led to the recrudescence 
of such reports, &c. For some years records have 
been made by the American Railway Association 
Mechanical Division, of developments of this kind, 
and the subject forms one under consideration by 
the International Railway Congress. Two long 
reports to be taken at the next Congress have already 
been published in the latter Association’s Bulletin, 
one by Mr. A. D. J. Forster, covering Great Britain, 
the Dominions, United States, Japan, &c., and the 
other by M. F. Level, covering European countries 
except Italy. While these two reports are obviously 
incomplete, they both contain a mass of information 
pointing to fairly well- defined tendencies. 

It is known, of course, that the modern representa- 





tive of the steam rail-car is making a very gallant 
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fight for this form of power. It is nevertheless 


very striking how the internal-combustion unit 
has made headway in many countries. Whatever 
the future may have in store, there is no doubt 
that there is more doing, at present, with these 
small type internal-combustion units, suitable for 
branch or secondary services, than with main-line 
tractors operating on this form of power. The 
development of the small unit has been striking 
and rapid, and it is interesting to speculate on its 
probable outcome. The rail-car was originally 
introduced to reduce the expenses attendant upon 
train operation on branch lines, and to provide 
something more of the omnibus type of service 
than was possible, at small cost, with the ordinary 
locomotive and rake of coaching stock. At first 
steam driven, with the admirable flexibility charac- 
teristic of that form of power, when the internal- 
combustion engine came in, it was still thought that 
relatively small units would suffice. In fact, such 
units still persist in Europe and elsewhere, though 
generally speaking, the growth in size and power 
has been remarkable. Especially is this the case in 
North America, but even in more conservative 
countries the modern cars are much in advance 
of what was formerly considered requisite. 

One of the difficulties of the traffic on secondary 
lines, as Sir Henry Fowler pointed out at York, 
arises from the fact that for most days of the week 
a car or combination of a certain type will suffice, 
but that at intervals, market days or other events 
make greater provision essential. General practice 
seems to be to supplement or replace the rail-car 
service at such times by ordinary trains. Under 
many conditions this has obvious disadvantages, 
since the necessary stock has to be found and, maybe, 
brought from some distance. While a matter of 
no great difficulty in a highly developed country, 
this might not be so easy to arrange in others, 
The alternative is to provide cars rather larger 
than necessary for normal working and to make 
the best of them at times of heavy traflic, with or 
without trailers, the slightly higher working costs 
on normal days being calculated to be offset by 
the increased patronage on others. There must be, 
of course, some limit to this line of argument, 
but it no doubt accounts for the departure in many 
instances from the small omnibus type of vehicle 
and the gradual resort to the more powerful type. 
This change of necessity brings with it, as Mr. 
Forster points out, the need, for the sake of the 
comfort of the passengers, of arranging the more 
powerful power plant as far away as possible from 
their accommodation. The logical ultimate out- 
come of this, in the case of steam, would be nothing 
less than a reversion, with increasing power, to the 
ordinary locomotive and trailer coach combination. 
In the case of internal-combustion engine propulsion, 
however, this line of development has not been 
followed. In Europe, such cars have remained 
of relatively small capacity—60 h.p. or less, to 
100 h.p. In North America, the 100-h.p. , cars 
of a few years ago have given place to 400 h.p. 
and 600 h.p., these being now quite common. 
The latest development of all is an articulated unit 
on the Atchison Topeka and Santa Fe line, fitted 
with a single engine of 900 h.p. In many ways 
this is a notable departure from recent practice 
in which duplicate power units have been more 
common than single, for large powers. Again, 
this combination provides no passenger accommoda- 
tion, and trailers (up to four in number) have to be 
hauled. The articulated combination comprises 
two units, one of which houses the power plant 
and the other baggage and mail accommodation 
and the steam boiler for trailer-car heating. Power 
is transmitted to motors on the leading and articu- 
lated bogies. With light loads, speeds of 80 m.p.h. 
are said to be possible. 

It is obvious that this type of equipment takes us 
a long way from the elemental idea of the rail coach 
for omnibus service, and it approaches clearly to the 
conventional arrangement of locomotive and train. 
It is in fact difficult to see its advantages over the 
latter, or why, if it is successful, the internal com- 
bustion locomotive does not make more headway. 
There are, as Sir Henry Fowler pointed out at York, 
many such locomotives in use up to 400 and 600 
h.p., but these are practically confined to shunting 
work. If high powers are really sound policy in 
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rail cars, this would surely seem to point to the 
possibility of adding to passenger comfort and 
traffic convenience by making the power units self 
contained and independent of the passenger accom- 
modation. It is to be noted that in North America 
many of these cars are employed on services for 
which there is no parallel in Europe. The distances 
often extend to between 200 miles and 300 miles. 
Indeed on one system one run of over 370 miles is 
operated daily by a car and trailer, and the average 
distance between stops is 7} miles. These are known 
as “local” services, but they are very different 
from our omnibus type of service, and are really 
long distance stopping trains reduced to the require- 
ments of sparsely populated tracts. They are thus 
not at all equivalent to our branch services and the 
tendency to increased size and power is the more 
comprehensible. 

The Santa Fe production, may be considered in 
a sense a cross between a railcar and a locomotive. | 
It may almost equally be regarded as a cross between | 
the railcar and the so-called “‘ mobile power house.” 
The latter to-day is represented by the Armstrong- 
Whitworth stock being supplied to the Buenos Aires | 
Great Southern, also referred to by Sir Henry | 
Fowler at York, while the idea was speculatively 
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and decoration, and indicate the ways in which 
new forms of electric lighting and new methods of 
applying them are affecting practice in these two 
fields. Researches into such physical concepts as 
visual factor, glare, contrast, and colour must 
precede, as they actually have, the production of 
diffusing materials, which shall allow their influence, 
beneficial and inimical, to be given proper weight. 
While the manufacture of such material must, 
in turn, be possible before such installations as 
those of the Titania Palast in Berlin and of the 
Saville Theatre in London, in which architecture, 
decoration and lighting are treated as parts of one 
whole, could be designed. It would therefore seem 
to have been more logical to have transposed the two 
parts, and thus to have left no doubt in the reader’s 
mind that it is the results of scientific research in 
an important branch of electrical engineering which 
have brought about a profound change in the 
outlook of modern architects on the subject of 
lighting. As a matter of fact, this transposition 
actually occurred at the meeting, the discussion of 
the physical problems preceding that on the archi- 
tectural results. We shall therefore follow the same 
procedure. 


It may be taken as axiomatic that the use of 


developed in the discussion there by Wing Com- | artificial light as an architectural feature, and not 
mander Cave-Brown-Cave. The principle involved | merely as a means of making darkness less notice- 
is not of recent date, by any means. If not brought | able, has only been rendered possible by improve- 
forward before, it was certainly advanced as long | ments in the gas-filled lamp. The filament of this 
ago as 1902, by Mr. (now Sir) Ernest Moir, in the|lamp is placed with considerable accuracy in a 
discussion on Messrs. Mordey and Jenkin’s paper, | definite position in the bulb, thus enabling a 
read in that year before the Institution of Civil; maximum use to be made of devices for re-directing 
Engineers. Sir Ernest's suggestion, most natural | the light it emits. The chief disadvantage of the 
at that date, related merely to steam, but the/|lamp is the brightness of its filament, though this 
scheme is adaptable to other forms of power, the| has been overcome by using bulbs of opal glass or 
basic idea being that one vehicle carries a power | other obscuring material, and thus reducing the 
plant delivering electric power to train axles. The | average brightness to 13 candle-power per square 
power plant unit may obviously also have motored inch, without greatly affecting the efficiency of the 


axles, but it is assumed that the plant is of such | 
capacity as to be capable of supplying train axles 
in addition. This the Santa Fe machine does not 
do, though it does supply motored axles in the | 
atticulated bogie carrying the baggage car. 

The mobile power house certainly seems to offer | 
possibilities. It would appear to be a possible 
development for variable main line operation, 
though its popularity might suffer from the wear | 
and tear which motor traction involves. It is| 
clearly not economically adaptable to too wide a 
range of service, for no railway would dream of, say, 
employing a 1,000 h.p. unit to operate a single 
motor car. The idea therefore of Wing-Commander 
Cave-Brown-Cave that the power plant of a 2,000} 
h.p. unit might consist of 10 or 12 engines, so that 
power might be definitely adjusted to demand over | 
a wide range, seems going to extremes, and if the | 
scheme develops, while multiple engines may be | 
reasonable, there would seem to be little object in | 
having a very large number of small units. The 
limits of accommodation would have to be con- 
sidered, and this would tend to the use of high speed 
engines, but even with these multiplication on any 
scale might be expected to lead to difficulties in a 
vehicle of convenient size. The system seems to be 
most suitable on the whole for the operation of heavy | 
suburban traflic, possibly where branches extend 
some distance out. For the lighter work, more of 
the omnibus class, it is scarcely suitable, while for 
heavy main line service there has to be faced, apart 
from costs, the established preference for the riding 
qualities and wear and tear characteristics of the 
locomotive-hauled train, over the motor-coach type 
of propulsion. 


| 
| 
| 











THE ELECTRIC LIGHTING OF 
BUILDINGS. 


THe paper on “ The Electric Lighting of Buildings,” 
read before the Institution of Electrical Engineers 
on Thursday, November 3, by Mr. A. B. Read and 
Dr. J. W. T. Walsh, is divided into two sections, 
the second of which deals with the characteristics 
of modern electric light sources and of the materials, 
especially the glass, used to obtain the necessary 
diffusion. The problems of glare, contrast, and 
colour are also discussed. In the first the authors 
emphasise the relationship between modern lighting 
design and contemporary practice in architecture 





lamp as a light emitter. This procedure has the 
advantage that the effective light source is increased, 
and such a lamp can therefore be used behind a 
lightly diffusing material without causing “ spotti- 
ness.” The gas-filled lamp is not, however, the 
only source of light that is now being used, since 
excellent effects are being obtained by the employ- 
ment of tubular lamps and, more recently, by 
utilising gaseous discharge tubes both for signs and 
for interior lighting. The colour of the latter has, 
of course, mitigated to some extent against their 
general introduction, but already a fair approxima- 
tion to white light is obtainable by a combination 
of a red neon and a mercury-vapour tube. 

Although, as we have said, the brightness of the 
tungsten filament has been reduced by the use of 
obscured bulbs, it is still sufficiently high to render 
it necessary that no portion of the bulb shall be 
permitted to come into the field of view. This 
condition has been met by the general use of fittings 
of opal glass, a material which the authors describe 
as being both tantalising and uncontrollable, since 
reproducibility is extremely difficult to achieve. 
Its performance, however, is determined by three 
factors: the size and nature of the small particles 
of calcium fluoride which are embedded in the 
ordinary glass, the number of particles per unit 
volume, and the absorption of the glass matrix. 
The latter is especially important, since the light is 
reflected many times between the particles, so that 
its path within the glass is increased and, unless 
care is taken, the presence of iron may affect the 
colour of the light. The effect of the variation in 
the size and concentration of the particles is to 
alter the degree of diffusion which, speaking 
generally, is better, for a given value of transmission 
factor, the larger the particles. Other materials used 
for the same purpose are frosted, acid-etched, sand- 
blasted and prismatic glass, while reflection from 
a matt surface, such as a ceiling or shades, produces 
“ soft ’ effects, though such surfaces require careful 
maintenance and, even when in the best condition, 
do not give reflection factors higher than 80 per 
cent., or even 60 per cent. 

So much for what may be termed the engineering 
side of illumination. As regards the physics of the 
subject, no lighting system can be deemed satis- 
factory unless the eyes of those who are exposed to 
it can do their work satisfactorily and with the 
smallest possible fatigue. Unfortunately, that 
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fatigue cannot yet be measured, either by the 
physicist, the physiologist or the psychologist, 
owing to the adaptability of the visual organ, and 
though attempts are being made to overcome this 
obstacle, success has not yet been achieved. One 
of the chief factors in determining the excellence or 
otherwise of a lighting system is glare, and if the 
power of perceiving contrast be taken as a measure 
of the efficiency of the eye under a given lighting 
system, it is comparatively easy to express the 
deleterious effects of glare in terms of the equivalent 
reduction in the general level of illumination. For 
example, if the illumination on a piece of white 
material is 0-4 foot-candle, a thread or patch which 
is 1 per cent. darker can be detected. If, however, 
the illumination be reduced to 0-04 foot-candle, 
a contrast of 2 per cent. is necessary before any 
difference can be observed. If, on the other hand, 
the source of light is also visible, the sensitivity of 
the eye is reduced and the least degree of contrast 
which can just be seen is larger than before. This 
result may be regarded from two points of view. 
In the first place, with glare present it may be said 
that contrasts must be increased so many times 
before they become as noticeable as when there is 
no glare. Alternatively, it may be said that the 
least contrast perceptible when glare is present is the 
same as that just perceptible when the brightness 
of the field is some fraction of the same value, but 
with no glaring source visible. In other words, the 
presence of the glaring source reduces the efficiency 
of the lighting system at the point under con- 
sideration, and this reduction is greater the less the 
reflection factor of the surface. Excessive contrast is 
also a source of fatigue, though at the same time 
complete uniformity is equally tiring. A definite 
amount of shadow is therefore a necessity, and this 
should be arranged in collaboration with an archi- 
tect, either to simulate that produced in daylight 
or, where the interior is mainly used by artificial 
light, on some definite scheme. 

The result of these developments, as pointed out 
in the first part of the paper, is that artificial lighting 
is now not only being regarded as a necessary and 
decorative feature in the design of buildings, but 
is becoming the raison d’étre of a new architec- 
tural form. In fact, after the functions of the 
building and the limitations imposed by the site 
and other restrictions have been considered, the 
lighting is to a great extent responsible for both its 
interior and exterior form. This, as was amply 
illustrated by lantern slides at the meeting, applies 
both to the home and more especially to public 
buildings, though it is still rare to find a structure 
that has been designed with all the essentials of 
light effect adequately considered. Lighting, it is 
pointed out, will, in fact, play a growing part in the 
exterior design of many buildings, and will lead 
to a disappearance of those straggling signs and 
notices which could be incorporated in the original 
design. Even as it is there are many hotels, 
theatres and shops, especially on the Continent, 
where lighting has been made “the very life of 
architectural form” with excellent effect, while, 
similarly, in many homes it has been employed 
to increase the «esthetic satisfaction engendered by 
the decorations. 

While paying tribute to the work of the engineers 
and architects, which has rendered this progress 
possible, one point must be kept in mind. The 
increase in the number and size of lighting points 
necessary to achieve the results described in the 
paper must add considerably both to the first and 
thie running costs of the installation. This applies 
particularly to smaller houses, but is a factor which 
cannot be neglected even in the case of larger 
buildings. This was made clear in the discussion, 
during which more than one speaker mentioned 
a tendency on the part of users of such installations 
to reduce both the number and the candle-power 
of the lamps, with harmful results to the architec- 
tural scheme. While, therefore, as engineers, we 
welcome anything which will increase the load on 
our generating stations and lead to a greater demand 
for plant, as individuals it may be as well to utter 
a word of warning against advancing too quickly. 
Many developments have suffered a serious check 
from too great an enthusiasm at the outset. Although 
this is outside the scope of the paper, it seems that 
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there might be more profit in persuading the owners 
of out-of-date installations to improve them to a 
somewhat higher level, as is now being done by the 
British Electrical Development Association, than to 
attempt to equip new buildings on a standard which 
the economic situation may render it impossible 
to maintain. 


NOTES. 
Lonpon’s WaTeR Suppty. 
ALTHOUGH, as regards both adequacy and con- 
tinuity, the distribution of water in London is now 
safeguarded by the large reservoirs, the efficient 
pumping stations, and the network of intercommuni- 
cating mains of the Metropolitan Water Board, it 
would appear that the sources of supply will, sooner 
or later, demand close attention. Such, at least, 
was the tenour of some of the speeches made at 
the luncheon following the opening of the new 
Surbiton pumping station by the Minister of Health, 
Sir Hilton Young, on Tuesday, November 1. An 
account of this important plant was given in 
ENGINEERING, page 465, ante. Following the open- 
ing ceremony, it was set in operation on the starting 
of the engines by Lieutenant-Colonel Sir George 
Handover and Lady Handover. After reviewing 
the work of the Metropolitan Water Board, which 
controls an area of 560 square miles, and has 7,300 
miles of mains, Sir Hilton Young stated that it was 
its aim to establish for the supply of water something 
analagous to the grid scheme for electricity. This 
involved co-operation between outlying supply 
authorities, and he hoped some organisation, such 
as a Regional Advisory Committee for Greater 
London, could be formed which would do something 
to bring about such co-operation. Sir William 
Prescott, Chairman of the Metropolitan Water 
Board, referring to this proposal, said that many 
members of the Board considered that a water area 
should be set up to protect the supplies from the 
River Lea watershed. He, himself, favoured also 
the setting up of a regional water area to deal with 
the Thames Valley watershed, right from the Cots- 
wolds to the river mouth. Regional areas of this 
nature seemed imperative in order, by the pooling 
of supplies, to prevent a shortage of water, which 
might otherwise be very great, in some of the more 
densely-populated districts. Lord Desborough, 
chairman of the Thames Conservancy Board, in 
pointing out that 67 per cent. of the water used in 
London was derived from the River Thames, said 
that the work of land drainage would need to be 
carried out with great care and under close super- 
vision. Unless this were done, there was a danger, 
under the new Land Drainage Act, of fields being 
drained into tributaries which might, in winter, run 
off too much water, with a resultant serious shortage 
of water in a dry summer. A number of other 
speakers followed, including the Chief Engineer, 
Mr. Henry E. Stilgoe ; the chairmen of the Middlesex 
and Surrey County Councils; and representatives 

of the machinery and building contractors. 


Tue Nortu ATLANTIC PASSENGER SERVICE. 


The British companies running passenger liners 
on the North Atlantic service have operated under 
exceptional disadvantages this year. The state of 
world trade has affected the ships of every country 
alike, but our companies have had the additional 
handicap of having to carry on their services with 
relatively old ships. Apart from the vessels which 
the enterprise of Canadian Pacific Steamships has 
placed in the North Atlantic trade, we have had 
nothing of comparable age to the Bremen and Europa 
of the Norddeutscher Lloyd and the Ile de France 
of the Compagnie Générale Transatlantique. A 
consequence of this state of affairs is that the 
British lines have not had their fair share, par- 
ticularly of the first-class traffic. With room avail- 
able in every ship, passengers, who are by no 
means predominantly British, have not unnaturally 
usually chosen to travel in the newer ships. The 
enterprise of the Norddeutscher Lloyd in con- 
structing the 26-knot Bremen and Europa has had 
some reward in this connection. It cannot be said 
that the outlook for next year promises much 
improvement. A possible recovery in world affairs 


tion of this country in relation to modern vessels 
will be worse than before, owing to the completion 
of the Italian liners Rex and Conte di Savoia. The 
following year, 1934, will see our position still 
further worsened, as by then the Compagnie Générale 
Transatlantique will be able to place the new liner 
Normandie in service. As this vessel is of 75,000 
tons and is expected to have a speed of 30 knots, 
she will easily outdistance all competitors in that 
year. As we pointed out in our description of the 
Normandie in our issue of last week, her dimensions 
and speed have been determined by the idea that 
she and a sister vessel should be able to maintain 
the type of weekly service between Europe and 
America which now requires three ships. The 
same intention dictated the design of the two new 
liners of the Cunard programme. The launch of 
the Normandie has naturally re-directed attention to 
the suspended Cunarder now on the stocks and is 
perhaps responsible for the rumours about a resump- 
tion of work which have been so prevalent this week. 
If these rumours are not baseless, they certainly 
represent a decision of the greatest importance to 
the shipbuilding industry and the present period 
of cheap money makes them appear more reason- 
able than they have done in the past. It does not 
appear, however, that in any event anything is 
likely to be done to improve our position in 1934. 
The Cunarder at Clydebank can be launched only 
in March or September, and it is not likely that 
she could be ready to take her place in the summer 
service in 1934. Properly to take advantage of 
the new Cunarder a sister ship should also be built, 
since unless the intention of operating a weekly 
service with two liners can be carried out, it will 
not be possible to cover the huge cost of vessels of 
this class. The fact that the same condition applies 
to the Normandie would not improve the position of 
the Cunarder. 


Tue Law or Srminirupe ror SHort Conpvits. 


In a note published in a recent issue of Le Genie 
Civil, MM. Camichel, Beau and Escande describe a 
test of the law of similitude for short conduits 
made by comparing the flow through the conduits 
of the large graving dock at Havre, with the results 
obtained with a model made to a scale of 45. 
They define short conduits as those in which the 
loss of head becomes proportional to the square of 
the water velocity once a certain value of Reynolds’ 
number is exceeded. Under these conditions, hydro- 
dynamic similitude exists between forms geometric- 
ally similar, though the Reynolds’ number is not 
the same for the model and its prototype. A diffi- 
culty often arises, however, in that the roughness 
of the walls differs in cases otherwise comparable, 
and discrepancies may thus arise. In the case of the 
Havre graving dock, however, the conditions were 
singularly favourable for comparative tests. The 
Reynolds’ number reached the value of 7,000,000, 
which is thought to be the highest yet recorded in 
an experimental study. The dock is, moreover, of 
very large dimensions, measuring 313 m. long by 
38 m. wide, the depth being 16 m. It was of very 
regular form, and hence the discharge could be 
determined with great accuracy, and the speed 
through the conduits deduced with a corresponding 
precision. The walls of the conduits were smooth 
and regular, and included changes of section, con- 
strictions and elbows which helped to ensure turbu- 
lent conditions and rendered negligible the compara- 
tive roughness of the walls. As a result, a very 
close accord was found between the model experi- 
ments and the actual rates of discharge at the dock 
for all values of Reynolds’ number in excess of 
60,000. Values as low as this limit correspond only 
to conditions near the end of the filling. 


WaTeER Supply ON THE Ranp, SoutH AFrRIca. 


The Rand Water Board supplies water in bulk 
to its constituent authorities, comprising the 
municipalities of Johannesburg, Benoni, Germiston, 
Boksburg, Krugersdorp, and other towns on the 
Witwatersrand, the mines on the Rand, and the 
South African Railway Administration within the 
limits of supply. The population served totals 
726,214, rather more than half of which are non- 
Europeans, and the aggregate area of the municipali- 


square miles. About 60 per cent. of the water 
consumed is raised by pumping from the Vaal 
River, some 35 miles distant from Johannesburg, 
while the remainder is drawn from boreholes and 
wells at Zwartkopjes and Zuurbekom in the Klip 
River valley. The 27th annual report of the 
Board shows that 6,714 million gallons of water 
were raised during the year ending March 31, 1932, 
compared with 6,447 million gallons during the 
previous year. The municipalities accounted for 
46-89 per cent. of the water consumed, the mines 
took 42-0 per cent., the railways 8-28 per cent., 
and the remaining 2-83 per cent. were sold to other 
consumers. Under the Vaal River Scheme, autho- 
rised in June, 1914, the Board was empowered to 
construct an impounding reservoir on the Vaal 
River and to abstract a daily supply of 20 million 
gallons at Vereeniging. With the completion of the 
first unit of the scheme, a daily supply of five million 
gallons was made available in July, 1923. A further 
daily supply of five million gallons was brought into 
use when the second unit of the scheme was put into 
service in March, 1929. Owing to the increasing 
demands for water, the Board has decided to extend 
the capacity of the existing 10 million gallons per 
day supply to a total capacity of 15 million gallons, 
thus making a daily quantity of 5 million gallons 
still available for future developments. The exten- 
sions involved in the third unit of the scheme include 
the installation of an electric motor-driven, vertical- 
spindle centrifugal pump, which, doubtless with an 
eye to the future has a capacity of 10 million gallons 
a day, at the Vaal River intake station, and addi- 
tional sedimentation tanks and filters, capable of 
treating five million gallons of water a day, at the 
Vereeniging pumping station close by. A water-tube 
boiler having a steaming capacity of 16,000 Ib. per 
hour and a steam turbine-driven centrifugal pump, 
also having a capacity of 10 million gallons a day, 
are also being installed at Vereeniging. In addition, 
extensions are being carried out to the filter-pump 
house to enable it to cope with the full 20-million 
gallons a day scheme. While the alterations and 
extensions have not been completed, it is pointed 
out that, nevertheless, the works have advanced 
sufficiently to enable the Board to derive a partial 
benefit from the scheme during the period of high 
demand in the summer of 1932-1933. 


ATOMIC PROJECTILES. 


Iw selecting the Thomas Hawksley lecturer for last 
Friday’s meeting of the Institution of Mechanical 
Engineers, the Council made a particularly appro- 
priate choice, in that Lord Rutherford’s great dis- 
coveries have been made by picturing processes, 
much as the engineer has to do, whilst in some 
branches of science the modern physicist has been 
compelled to abandon the attempt to render nature 
intelligible and to content himself with merely 
calculating results. On the conclusion of the lecture, 
one speaker, with justice, referred to Lord Ruther- 
ford as a prince of experimentalists, but the term 
is really inadequate. It was rightly applied to 
Regnault, who established a new standard of preci- 
sion in difficult experimental researches and professed 
himself as having only slight regard for theories 
but a passionate care for facts. Facts, however, 
when correlated by no unifying hypothesis, consti- 
tute but very indigestible svientific fare. Modern 
science may, indeed, be fairly regarded as hypothesis 
checked by experiment and observation, and it is 
to Lord Rutherford that we are indebted for two 
of the most fertile hypotheses that have been 
advanced during the past thirty years. Becquerel’s 
discovery of radioactivity and the more pronounced 
effects obtained after the discovery of polonium and 
radium, introduced us to phenomena unexpected, 
complicated, and mystifying. The clue which 
unified in an extraordinarily satisfactory fashion 
the facts of observation was found by Rutherford 
and Soddy, who, in defiance of contemporary 
chemistry, boldly challenged the inviolability of the 
atom and claimed that radioactivity was due to a 
spontaneous disintegration of those atoms described 
by Clerk Maxwell as the unchanged and unchanging 
foundation-stones of the universe. The new hypo- 
thesis was put forward on the basis of a really 
remarkable series of experiments in which many of 
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the properties of the thorium group were deter. 
mined, although the quantities available were often 
too small even for detection by the spectroscope. 

Lord Rutherford’s second great unifying hypo- 
thesis has been the nuclear structure of the atom, 
a discovery which has been described as being 
in its outcome even more revolutionary than the 
relativity of Einstein. As developed by Bohr, the 
properties of the nuclear atom call for quantum 
considerations irreconcilable with the physics of the 
nineteenth century. 

It was by using «-particles as projectiles that 
Rutherford demonstrated the empty character of 
the atom and the concentration of its positive 
charge into an extraordinarily minute nucleus. 
The swittest a-particles have a speed of about 
10,000 miles per second, whereas, as the lecturer 
pointed out, the engineer can hardly hope in his 
work to reach speeds of more than two miles per 
second, which is about the limiting speed of a 
rotating disc made of steel. The muzzle velocity 
of Big Bertha, the gun with which Paris was bom- 
barded from a range of some 80 miles, did not exceed 
one mile per second. The great Siberian meteorite, 
which fell in 1908 and caused widespread devasta- 
tion, is estimated to have weighed about 100 tons 
and to have had a striking velocity of 40 to 50 
miles per second. 

The speeds met with in the case of electrons in 
a discharge tube are, Lord Rutherford pointed out, 
of an altogether different order. An electron falling 
through a potential difference of one volt, acquires 
a speed of 590 km. per second, and in recent work at 
Cambridge potential differences of 600,000 volts 
have been successfully applied, and probably 
1,000,000 volts or more may be reached. In falling 
through 1,000,000 volts an electron would acquire 
a speed only some 6 per cent. less than that of light, 
and since the theory of relativity shows that mass 
varies with the speed, the mass of the electron would 
then be nearly three times as much as when moving 
slowly. Particles having an energy equivalent to 1,000 
million electron volts are, Lord Rutherford stated, 
produced by the cosmic rays. The corresponding 
speed of an electron would be 0-99999987 that of 
light, and its mass at this speed would exceed that of 
the hydrogen atom, whilst normally it is only ,.\s5 
of this unit. Moving with the same energy the 
speed of the hydrogen atom would be seven-eighths 
that of light, and its mass would be more than 
doubled as compared with its value at low speeds. 

As already noted, discharge tubes have been 
operated at Cambridge under a potential difference 
of 600,000 volts, but Lord Rutherford expressed the 
view that not much further progress was possible 
in this direction owing to the size and cost of the 
apparatus required. 

In experiments at the University of California, 
Lawrence and Livingston had, however, Lord 
Rutherford stated, got protons moving with an 
energy of 1,200,000 electron volts, though the applied 
field was only 4,000 volts. The method used is based 
on the fact that if an electron is shot through a uni- 
form magnetic field its path is bent into a circle, 
the diameter of which depends on the speed of the 
particle, but whatever the diameter and speed, the 
time of revolution is constant. Hence, by supple- 
menting the magnetic field with an alternating 
electrostatic field, properly applied and synchro- 
nised, the electron is speeded up by timed impulses, 
just as a swinging pendulum may be. It is hoped 
ultimately to reach in this way speeds corresponding 
to 10,000,000 or 20,000,000 electron-volts. 


It was in 1919 that Rutherford first obtained 
evidence of the transmutation of some of the 
elemen.. by bombarding tiem with «-particles. 


In some cases, moreover, it appeared that the 
projectile, on entering the nuclear citadel, had 
exploded a magazine there, since the energy of the 
particles ejected appeared to be greater than the 
striking energy of the original projectile. The 
intensity of the forces which are developed in these 
encounters was strikingly illustrated by the state- 
ment that, when an «-particle makes a head-on 
collision with a heavy nucleus the maximum force 
of repulsion corresponds to a weight of several 
pounds. The weight of the «-particle, it may 
be noted, is about 3 x 10-*? Jb. It is of great 
interest to note that, in the case of all the heavier 
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elements, the classical laws of collision apply, in 
spite of the extraordinary intensity of the forces 
developed. In the case of many of the elements 
lighter than copper, abnormalities are observed 
which clearly indicate that the projectile has 
succeeded in entering the nucleus and is retained 
there as a prisoner. A proton seems to be simulta- 
neously ejected, so that the net result is the forma- 
tion of a new element with an atomic weight 
increased by 3 and the nuclear charge raised by 
one unit. 

In view of its novelty and high potential impor- 
tance, it was, perhaps, the discussion of the neutron 
which formed the most interesting section of Lord 
Rutherford’s lecture. The neutron is believed to 
consist of an exceedingly close combination of 
a proton and an electron. The association is so 
close that the particle has practically no external 
field, and its effective diameter is consequently so 
minute that it passes with perfect freedom through 
matter of all kinds. In its passage it may, however, 
by chance, make a head-on collision with an atomic 
nucleus, with very remarkable results. That the 
neutron ought to exist was suggested by Lord 
Rutherford in 1920, but all the earlier attempts to 
detect it failed. This has now been achieved by Dr. 
Chadwick in the Cavendish Laboratory, following up 
some previous work of M. and Mme. Curie-Joliot, 
in which beryllium was bombarded by «-particles. 
When the «-particle is captured by the beryllium 
nucleus, the result appears to be expressed by the 
equation Be’ + He* = C" + neutron’. In this 
equation the indices represent the atomic weights 
of the atoms concerned. An isotope of carbon 
is, it will be seen, produced at the same time 
as the neutron. Its mass is found to be less 
than that of the ordinary hydrogen atom in the 
ratio of 1-0065 to 1-0077. The “ packing effect ” 
thus evident is consistent with the view that in 
the neutron the electron and the proton are more 
closely associated. 

The neutron is a new high-speed particle, and, as 
Feather has shown, both oxygen and nitrogen may 
suffer transformation when bombarded by neutrons. 
The effects are represented by the following 
equations : 

Nis + BU +. He* 
oO + C8 + Hef. 


Lord Rutherford said that special interest attached 
to this last transformation, since oxygen appeared to 
be immune when bombarded with «-particles. In 
all these collisions, whether by «-particles or by 
neutrons, the laws of conservation of energy and 
momentum remained valid. 

In concluding his lecture, Lord Rutherford 
described the work of Cockcroft and Walton, in 
which various elements are bombarded with fast 
protons instead of with «-particles. The protons 
had speeds corresponding to as much as 600,000 
electron volts, and though with much less striking 
energy than swift a-particles, had the advantage 
that they were very much more numerous. 

Amongst the most remarkable results so far 
obtained is the transformation of lithium atoms by 
the bombardment. The lithium nucleus of charge 3 
and mass 7 captured the proton of mass | and 
then broke up into two helium atoms, both of 
which were shot out with an extremely high 
velocity, corresponding to an energy of 8-6 million 
electron volts, which is nearly as great as that of 
the swift «-particles obtained from thorium C. 
The total energy released on the transformation 
thus appeared to be 17,000,000 electron volts, and 
the transformation was occasionally produced by 
an electron having an energy of not more than 
100,000 electron-volts. Hence, in such an encounter 
the energy liberated was about 170 times as much 
as that of the projectile used to effect the disin- 
tegration. On the other hand, it is only about 
one proton in 100,000,000 which is effective. It 
is curious to learn that iron is much more resistant 
to proton bombardment than its neighbours, 
cobalt and nickel. The fact that even heavy 


neutron! 
neutron! 


elements like lead and uranium emit fast particles 
under the proton bombardment is as yet unex- 
plained. 

In general, bombardment by «-particles leads to 
the building up of a nucleus of heavier mass, whilst 
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bombardment by the neutron and proton seems, in 
general, to result in disintegrations which lower 
the mass of the nucleus. 








THE LATE MR. J. R. FREEMAN. 


WE very much regret to note, in the November 
issue of Mechanical Engineering, just to hand, the 
death recorded of Mr. J. R. Freeman, one of the 
outstanding figures among the engineers of the 
United States and an old personal friend of Ener- 
EERING. So recently as the latter end of June we 
reviewed one of Mr. Freeman’s latest contributions 
to the profession, in the form of a large volume 
dealing with earthquake damage and earthquake 
insurance. As pointed out at the time, this subject 
had attracted his attention as a result of his engineer- 
ing experiences in connection with fire protection, 
one of the earliest subjects he took up and in which 
he maintained a strong interest throughout his life. 

Born in 1855, after education at the public schools 
at Portland, Me., and Lawrence, Mass., Freeman 
studied engineering subjects at the Massachusetts 
Institute of Technology, graduating in 1876. During 
his time at the Institute he spent his summer vaca- 
tions in gaining practical experience in water-supply 
engineering, which afterwards he was to make one 
of the special lines of his life’s work. For some years 
after graduation, his work lay more, however, with 
factory planning and engineering, and his attention 
gradually turned to inspection and designing in 
connection with fire prevention. From acting as 
special inspector to an association of insurance 
companies, he ultimately became president and 
treasurer of the Manufacturers’ Mutual Fire Insur- 
ance Company, of Boston, Mass. 

While carrying on his inspection and supervisory 
work in the earlier years of this connection, he made 
several contributions to the proceedings of engineer- 
ing societies, both in 1889 and again in 1891 being 
awarded gold medals by the American Society of 
Civil Engineers for papers on hydraulic subjects. 
During this time also he put to use his knowledge 
of, and developed a large practice in, water-supply 
engineering, coming to be regarded, in course of 
time, as one of the leading authorities on this subject. 
In this way he was connected with the City of New 
York, being called in on several occasions to report 
and advise, individually and on commissions, with 
regard to the expansion of supplies, finally holding 
the position of consulting engineer to the Board 
responsible. New York State also called upon his 
services in connection with conservation; he was 
one of a Commission to which the subject of the 
240-mile Los Angeles aqueduct was referred ; was 
responsible for a water supply scheme for Balti- 
more; and, as is known to our readers, was con- 
nected with the Hetch-Hetchy project of San 
Francisco, which has been carried out mainly on 
lines of his suggestion. 

These are only a few of the major schemes with 
which Mr. Freeman was connected. His activities in 
connection with water-power developments were 
equally conspicuous and widespread, being con- 
cerned with many important projects all over the 
United States and in Canada, Mexico, &c. His 
work on drainage and flood control took him to 
China, where, as consultant to the Government, he 
advised on the improvement of the Grand Canal 
and the control of the Yangtze and other rivers. His 
services were also called upon in connection with 
several problems arising in the planning of the 
Panama Canal, and with many other undertakings 
too numerous for us to detail. In fact, we cannot 
but feel that the immense activity with which 
Mr. Freeman carried on his work, of itself makes it 
impossible for us to give any adequate review of 
it in a short space. 

He was a man of forceful views and spared no 
trouble to put them before the profession. This he 
did in the form of papers, contributed to societies, 
or in books which he published in a style and format 
quite his own, but calculated to focus attention on 
what he considered the more salient points. One 
such volume dealt with the regulation of the Great 
Lakes, and consisted of a report of studies made 
in connection with the diversion of water by Chicago. 
with remedial measures at Niagara, and with the 
larger question of earth tilt. His recent volume on 
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earthquakes has been too lately reviewed for it to 
be necessary to repeat anything connected there- 
with. Another contribution, published under the 
auspices of the American Society of Mechanical 
Engineers, was a handsome volume dealing with 
‘“* Hydraulic Laboratory Practice.’’ This was largely 
a translation from the German, with much additional 
matter, and dealt with the equipment and research 
work carried out in hydraulic laboratories in Europe 
and America. It was issued as a contribution by 
Mr. Freeman to the campaign in favour of a National 
hydraulic laboratory at Washington. It was very 
largely due to Mr. Freeman’s efforts and the energy 
that he put into it, that this was brought to a 
successful conclusion by the opening of the labora- 
tory last spring, though, as finally decided upon, the 
design did not meet altogether with his approval. 

Mr. Freeman was the recipient of academic 
honours too numerous to recount. He was President 
of the American Society of Civil Engineers in 1922, 
and of the American Society of Mechanical Engineers 
in 1905; quite recently he was elected an honorary 
life member of the latter institution. He was inde- 
fatigable in connection with many other bodies, 
many of them of a national character, and the list 
of his activities would be remarkable if compiled in 
anything like complete form. 

We may close our notice with reference to a per- 
sonal letter received from Mr. Freeman not long 
since, in which the writer said that he thought that 
when a man had followed successfully a profession 
for many years, it was his duty to endeavour to 
make some contribution to it in return. Mr. Freeman 
certainly attempted to act up to this principle. His 
services and his means were constantly given to the 
furtherance of questions of public importance. As 
typical of his generosity, he gave, in 1923, to each 
of the three institutions, the American Society of 
Civil Engineers, the American Society of Mechanical 
Engineers, and the Boston Society of Civil Engineers, 
the sum of 25,000 dol., to found travelling student- 
ships in hydraulic engineering. These enable engi- 
neers and professors between the ages of 25 and 35 
years to study for a year in Europe. 

With his death, a very notable figure drops out of 
engineering circles in the United States, to, we feel 
sure, the very deep regret of large numbers of his 
professional friends and colleagues, and of his 
business associates. 








AUSTRALIAN PapEeR-Propucinc ComPpANy.—A com- 
pany styled Messrs. Imperial Pulp and Paper Producers, 
Limited, has recently been registered at Canberra, 
Australia. We understand that the company has been 
formed to acquire, and conduct on a commercial scale, 
a process, discovered by Mr. G. L. Adams, for the manu- 
facture of paper pulp, newsprint and other types of paper 
from bagasse, Australian native grasses, and other fibrous 
substances. The office of the company is at Canberra. 


ELECTRICITY AND THE BuILDING CenTRE.—On Thurs- 
day, October 27, the British Electrical Development 
Association invited a number of visitors to a private 
view of the Architects’ Building Centre, which, as already 
announced in ENGINEERING, has been established at 
158, New Bond-street, London, W., to provide a per- 
manent exhibition of building materials, and thus to 
facilitate the inspection by both architects and laymen 
of the latest industrial products. In any event, elec- 
tricity would play an important part in the lighting of 
such a display, but, in addition, the electrical industry 
has been given a complete section to itself, and has 
utilised the opportunity to work out what is described 
in @ handsome descriptive booklet that has been issued 
as the Architecture of Electricity. On the lower ground 
floor is a substation, which is open to inspection, while 
at the New Bond Street entrance the street windows 
are lighted by concealed electric lamps, and their con- 
tents are to be changed at frequent intervals. On this 
floor are also to be seen examples of a large number of 
fittings of different designs, while the provision of a series 
of handsome bathrooms has afforded an opportunity of 
showing how this part of the house can be effectively 
and safely illuminated on modern lines. Three electric 
kitchens will also enable those interested to ascertain 
for themselves what electricity is doing to promote the 
culinary art. On the first floor is the special electrical 
section of the exhibits, in which are included displays of 
cables, wiring systems, switches and fittings, which it 
is hoped will prove of special interest to architects and 
builders. A number of lamps are on view, while colour 
mixing, such as is used in the lighting of cinemas and 
theatre stages, is also demonstrated. Other equipment 
includes an assortment of fires and heaters, as well as 
appliances for medical treatment, the latter being grouped 
m a solarium. An exhibit by the Post Oftice Tele- 
phone Department will serve to remind the architect 


EDUCATION AS A FACTOR IN 
ELECTRICAL DEVELOPMENT. 


To THE Eprror or ENGINEERING. 


Str,—In your editorial in the current issue you 
suggest that psychologists should assist in determining 
the suitability of a candidate for admission to corporate 
membership of the engineering institutions. At the 
present time an examination helps to determine this, 
but how, might I inquire, is the suitability of the 
psychologist for his position on the Board determined ? 
I notice, however, you say they would exercise their 
talents. 

Past and present members of the institutions 
admitted to membership, I believe, without calling 
in the psychologist, have contributed to the world’s 
progress in all directions. I need only mention 
bridge building, railways, marine and electrical engi- 
neering in all branches. Can your psychologist point 
to any similar achievement in psychology ? I doubt it! 

If you really think a Board of Engineers is unable to 
settle the suitability of candidates without calling in a 
psychologist, why not go a step farther and include a 
phrenologist ? They exercise talents, I am told. 

Yours faithfully, 
** A.M. Inst.C.E.” 

October 31, 1932. 

[The suggestion that the Institution of Electrical 
Engineers should open its doors to “one or two 
psychologists” was made by the President, Dr. 
Marchant, not by us. Our remark, that if a system 
of personal interviews of candidates was instituted 
it would enable such psychologists to exercise their 
talents, was not intended to be taken too seriously.— 
Ep. F.] 








LUBRICATION. 
To THE Epitor oF ENGINEERING. 


Str,—May I make a few comments on both your 
editorial, of August 5, 1932, and on Mr. L. Cammen’s 
letter on page 415, of the October 7, 1932, issue ? 

I believe that you are both trying to say the same 
thing, only in two types of wordings. What you 
contend is partly true. What Mr. Cammen says is also 
partly true. The truth may or may not lie between. 

The surface of the rotor which Mr. Wm. F. Parish 
and Mr. Cammen have thus far used in their tests is 
highly polished, and it has been definitely proven 
that to obtain a high polish on a metallic surface the 
portion of the metallic grains lying on the surface or 
protruding above the normal surface of the metal 
must be displaced and caused to be drawn over the 
interstices between the crystals, so that the light is 
reflected from the surface of the displaced metal. The 
more of the crystalline metal that is displaced and laid 
across the interstices between the crystals the finer 
will the polish appear, but in no case will the displaced 
metal be welded to the adjacent crystalline metal; 
that is, a portion of the metallic structure or metallic 
crystal will be drawn or forced from its position in 
the crystal over, and in some cases across, the inter- 
stices between that individual crystal and the adjacent 
crystal, lying over the interstice and on to the adjacent 
crystal somewhat as a fish scale will lie upon another 
fish scale, forming minute cavities beneath the displaced 
metal. Indications of this action or form may be seen 
with a high-power metallurgical microscope. 

When a lubricant is placed upon such a surface, 
it will be sucked or drawn or “ pumped” into the 
minute cavities, formed by the displacement of parts 
of the metallic crystal, by the powerful force of the 
adhesion between the lubricant and the metal. What 
this force is, in pounds, I do not know, nor do I care : 
simply let it suffice that it is so powerful that a layer 
of the lubricant, of more or less depth, will be main- 
tained on the surface of the metal, in spite of the 
tendency of the operating forces of what we are pleased 
to term “ centrifugal force’ to cause it to be thrown 
off the surface of the metal. 

If, however, we wipe off a portion or all of the 
lubricant on the external surface of the metallic 
“scales ” with a cloth or paper or what-not, it will be 
but a very short period of time before the wonderful 
force of adhesion between the lubricant and the metal 
will have succeeded in drawing away from the minute 
pools of lubricant beneath the “scales” enough of 
the lubricant to again cover the exterior surface of 
the individual “‘ scale” with a, perhaps, mono- 
molecular film of the lubricant, in this case oil. I say 
perhaps, because it is my belief that in some cases the 
film is much more than of a monomolecular thickness. 
Referring to Mr. Conradson’s discovery of over thirty 
years’ standing, as mentioned by Mr. Cammen, that 
quantities of lubricant could be caused to ooze from 
the pores of the metal of a bearing—in this case a 
section of a locomotive axle—I believe that there 





that provision should be made for this service when the 
building is planned. 


| would be still another reason, at least, for the presence 
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of the oil or lubricant to be found in the pores of the 
metal of the axle bearing, in that I believe that the 
metal composing the axle was wrought iron and not 
steel, and that some of the lubricant was collected 
in the seams or slag fissures that are to be found in 
such metal, as well as under the “scales” of metal 
that had been displaced and drawn across the inter- 
stices between the opposing metallic surfaces of the 
bearing. 

It may also be that the heat developed by the friction 
of the axle on the brass would be sufficient to cause 
minute cracks to be formed in the surface of the metal, 
and that these minute surface cracks would also become 
filled with the lubricant which would be caused to 
exude when a sufficient pressure were applied to the 
metal. It has been definitely proved that with 
modern locomotives, as lubricated, temperatures of 
900 deg. F. are reached on the main axles. 

C. G. WILLiaMs. 

2104, Melrose-street, Rockford, IIl., 

October 22, 1932. 

[We are indebted to our correspondent for the 
further information he gives on Conradson’s tests. 
No doubt, if the axle was iron there might be slag 
fissures. He denies, however, that the particles dis- 
placed in polishing are welded to the surface. Here he 
seems to be wholly mistaken, since, to quote again 
the definite statement of Hamburger, “a part of the 
originally detached particles, however, fills up existing 
pits in the surface and recombines with it.”” What 
ean this recombination be but a process of welding ? 

In another part of his letter he seems to agree with 
Mr. Cammen that action and reaction are not equal 
and opposite. If we understand him correctly, the 
molecular forces first draw oil into cavities, and later 
on exactly the same forces extrude it. It is possible 
that our correspondent has been to some extent misled 
by a common misconception as to the mechanism by 
which a drop of oil spreads over a surface. The process 
is often described as if the drop were pulled out by 
surface tension, the force being thus tangential to the 
surface. Actually it is squeezed out, since, as Leslie 
proved in 1802, the effective forces are perpendicular 
to the surfaces involved. See Maxwell’s article on 
“Capillary Action,” as revised by the late Lord Rayleigh 
for the eleventh edition of the Encyclopedia Britannica. 
—Ep. E.] 





CAVITATION IN LARGE HYDRAULIC 
TURBINES. 
To tHe Eprror or ENGINEERING. 


Str,—May I be permitted to correct a remark in 
Mr. Taylor’s letter in your issue of to-day’s date ? 
The runner shown in Fig. 1 of my letter is damaged 
by cavitation only, due to excessive draught head, 
and is not eroded by sand or gravel—the water being 
relatively pure and clean. 
Yours faithfully, 
H. A. Stevexrna. 
23b, Belsize Park-gardens, N.W.3, 
November 4, 1932. 








THE BRITISH INDUSTRIES FAIR. 
To THE Epiror oF ENGINEERING. 
Sir,—Since my first appearance at the British 
Industries Fair in 1925, I have never looked back. 
I commenced the manufacture of cheap mechanical 
toys, to compete with German monopoly, in a small 
back-room some twelve years ago, as I was convinced 
that these toys could be made in England. Each year 
I showed at the Fair, my returns increased, and all I 
wanted was that little bit of help from the Goyernment, 
so that I, along with other British makers, should have 
the same advantage as my foreign competitors. 
Last year at the Fair, I had a record time both for 
the home trade and export. Since then, with the help 
the Government has given to British industries, I can 
safely say I can turn out better lines than German 
houses, and without having advanced my price at all. 
In addition this has made an increase in employment, 
and we are at present running three large factories. I 
would like to take this opportunity of thanking the 
British Industries Fair, to which I owe a great debt of 
gratitude for the way it has promoted British Indus- 
tries. 
Yours faithfully, 
For A. WeLts anp Company, Limirep. 
A. W. J. WELLS, 
Director. 
90, Somers-road, Walthamstow, E.17. 
October, 1932. 








Tue Royat AgronavuticaL Sociery.—The Council of 
the Royal Aeronautical Society has recently awarded the 
Taylor Gold Medal to Dr. G. V. Lachmann for his paper, 
“Control Beyond the Stall,” and the Busk Memorial 
Prize to Mr. H. Constant for his paper, ‘ Aircraft 
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THE INSTITUTION OF GAS 


ENGINEERS. 
(Continued from page 544.) 
Carspurettep Water Gas. 


Tue next business on Tuesday afternoon was the 
consideration of a report on “ The Back-Run Process 
for the Manufacture of Carburetted Water Gas.” This 
was introduced by Mr. Thomas Hardie, chairman of 
the Joint Research Committee of the Institution and 
Leeds University, and by Professor J. W. Cobb. 

Dr. F. J. Dent, who prepared the report, presented a 
summary of it, in which he said that investigations 
relating to the performance of a carburetted water- 
gas plant were conducted by the Institution in associa- 
tion with Leeds University in 1921 and 1930, and reports 
were then presented upon the results. The second 
series of trials were made with the object of ascertaining 
the magnitude of the improvement in performance of a 
water-gas plant, resulting from several modifications, 
which had been introduced since the earlier tests. 
The later work was done with plant, which was auto- 
matically operated on a shorter cycle, was equipped 
with a generator boiler and self-clinkering grate, and 
utilised a higher blast pressure. In addition, part 
of the steam used for gas-making, namely that which 
passed downwards through the fuel bed, was highly 
superheated before it entered the generator, by flowing 
through the superheater and carburettor. The results 
of the modifications on the plant were found greatly to 
increase efficiency. The output per day was greater, 
and the coke consumed in the generator per 1,000 cub. 
ft. of gas produced was less, in spite of the heat absorbed 
by the annular boiler. The saving in coke was found 
to be due to a smaller proportion of it being used during 
the blow and also to a reduction in the loss of the avail 
able heat in the ashes and clinker. It was not, however, 
found possible to assess the particular influence on the 
results of any one of the various modifications. Tests 
were therefore made this year to determine the influence 
of superheating the steam. These were carried out on 
a carburetted water-yvas set at-the Nine Elm Works 
of the Gas Light and Coke Company, London. The 
plant was made by Humphreys and Glasgow, Limited, 
and was designed to produce 1,750,000 cub. ft. of gas 
per day, of a standard calorific value of 500 B.Th.U. 
per cubic feet, when using a blast pressure of 20 in. 
water gauge at the base of the generator. It was 
hand-operated, equipped with a self-clinkering grate 
and generator and waste heat boilers. The generator 
was water sealed. 

The plant was charged with coke every twenty-six 
minutes, comprising five gas-making cycles, each of 
five minutes duration and an extra minute for coking. 
All the cycles were of similar nature and consisted in 
succession of (1) a blow period, during which air 
was blown upwards through the fuel bed and the 
gas produced entered the carburettor to be burnt to 
heat the chequer bricks; (2) an up-run period when 
steam was supplied to the base of the fuel bed, the 
blue gas produced, leaving the top of the generator, 
being enriched by injecting oil into the carburettor ; 
(3) a back-run, or a down-run period, according to the 
method of steaming used, when the gas formed left at 
the bottom of the generator and (4) a purge of ten 
seconds’ duration, for which steam was supplied to the 
base of the generator, with the purpose of sweeping 
all combustible blue-gas from beneath the grate, and 
the main leading to it, to prepare for the blow period 
of the next cyele. 

In the first series of tests, the steam, which passed 
downwards through the fuel bed, was superheated to 
approximately 700 deg. C., before entering the top 
of the generator. It wes supplied to the top of the 
superheater, and flowed down through it, up the car- 
burettor, and into the generator. The blue gas pro- 
duced during this portion of the cycle was led directly 
from the base of the generator to the wash box. This 
method of steaming was known as back-run working. 
In the second series of tests the steam, which passed 
downwards through the fuel bed, was supplied saturated 
to the top of the generator. The gas produced left 
at the base of the generator and was taken to the top 
of the carburettor, passing cown through the latter 
and up through the superheater on its way to the 
wash box. This method of working was known as 
down-run steaming. The efficiency obtained in gas 
production with a long back-run was found to be 
higher than in any other test. It appeared, however, 
that this was not necessarily accounted for by the 
direct economy which resulted from the return of heat 
in the back-run steam, for another test using back- 
run gave an efliciency lower than those carried out 
with no heat returned in this way. It was found that 
the relative efficiencies of the tests were also dependent 
on the rate of raising the temperature of the fuel bed 
during the blow periods. The total coke supplied per 


1,000 cub. ft. of blue gas, and hence the ethciency 
of gas production, was mainly governed by the amount 
of coke actually 


used in raising the sensible heat 





of the fuel bed during the blow. Using back-run 
steaming, the net amount of heat absorbed from the 
generator was smaller, as a result of the heat returned 
to it as superheat in the back-run steam and as heat in 
the gases formed in the carburettors and superheater. 
The influence of the heat returned in these two ways was 
very considerable, the tests showing that in the back- 
run the amount of heat absorbed was less than the 
average in the others. The amount of coke used in the 
down-run tests was 10-4 per cent. greater than in the 
corresponding back-run tests. When making gas of a 
higher calorific value, the advantages of back-run 
steaming in reducing the coke consumption was 
decreased, if the injection of the necessary quantity of 
oil prevented the use of the gas-making cycle most 
suited to the generator. The tests showed the import- 
ance of the proper distribution of temperature through 
the fuel bed, and particularly the avoidance of low 
temperatures near the grate, both being more easily 
attained in the back-run process. 

Mr. A. Hollings, in opening the discussion, said 
that the Gas Light and Coke Company had tested and 
drawn up heat balance sheets for their various types 
of carburetted water-gas plants. When the results 
obtained were corrected, to the uniform basis of working 
with coke with 15 per cent. ash and moisture, the 
efficiency of a good brick-lined generator was found to 
be as high as for those with modern improvements. 
Mr. C. A. Cunnold regarded the saving in coke as the 
most important advantage of back-run working. 
Experience showed that the back-run process was of 
greatest benefit with gas of about 400 B.Th.U. per 
cubic foot. When the calorific value was 500 B.Th.U. 
per cubic foot down-run working was to be preferred. 

Dr. J. G. King, in a contribution, suggested that by 
keeping the fuel bed conditions uniform it was possible 
to increase the water-gas production efficiency by 
10 per cent. and the overall efficiency of the plant by 
7 per cent. 

Dr. A. Parker said that the blow conditions in any 
water-gas plant were altered at the periods of recharging 
and also by the presence of clinkers. For the most 
uniform working the air flow must be properly controlled 
by the use of a positive blower, and coke of absolutely 
uniform character must be used throughout. There 
were many difficulties in test work on such plant and 
perhaps the most necessary information to be obtained 
was the efficiency attainable under the best conditions 
for the operation of the plant under any stipulated 
system of working. 

Dr. Pexton taking the test figures given in the paper 
deduced that for the optimum cycle in both cases, and 
when making carburetted water-gas with a calorific 
value of 400 B.Th.U. per cubic foot, the saving in fuel 
resulting from the back-run process appeared to be 
2} Ib. to 3 Ih. per 1,000 cub. ft. of blue water gas. 

The reply to the discussion was deferred as many 
who desired to take part were asked to submit their 
contributions in writing. 


UNDERGROUND GasSEs. 

At the afternoon session on Tuesday, November 1, 
when Mr. R. E. Gibson again presided, the first contri- 
bution was submitted by Professor J. 8. Haldane 
and dealt with gases met with underground. The 
gases found in the pores of any underground strata, 
he said, were usually not pure air but differed from it 
considerably. In the first place, there were substances 
in the soil and rock which combined with the oxygen 
in any air that penetrated downwards and commonly 
formed carbon dioxide. Choke-damp, black-damp or 
stythe, was an example, which was encountered in 
mines, wells and vaults. This gas was nitrogen, with 
an admixture of from 4 per cent. to 20 per cent. of car- 
bon dioxide. Though accidents caused through it were 
often referred to as carbon dioxide poisoning they were 
as a matter of fact, caused through lack of oxygen, and 
such carbon dioxide as was present greatly diminished 
the risk of their occurrence. The reason for this was 
that the partial pressure of the carbon dioxide in the 
air entering the lungs regulated the amount breathed. 
When air and carbon dioxide was breathed the operation 
was increased to an extent as would tend to keep the 
percentage of carbon dioxide in the lung air as nearly 
normal as possible. When about 6 per cent. of carbon 
dioxide was present, extreme panting resulted. This 
gave good warning of danger, kept the oxygen per- 
centage on the lung air higher than it would other- 
wise be and stimulated the circulation. Other things 
being equal, choke-damp or other gas containing a low 
percentage of oxygen was much more dangerous if it 
contained less carbon dioxide than ordinary choke- 
damp. Much of the black-damp found in metalliferous 
mines seemed to be due to the oxidation of pyrites. 
Another common source of black-damp was the oxida- 
tion of timber by micro-organisms. 

The combustible gas found in coal mines was pure 
methane, though a small additional proportion of 
ethane was present in the last of the gas given off by 
coal. Only little carbon dioxide was ever found in 
association with methane in the United Kingdom, but 





in some collieries in Australia a goodly proportion was 
found, and the mixture was known as “ bottom gas,” 
because it was heavier than air, though inflammable. 
Either methane or hydrogen might be formed by 
anaerobic fermentation, according tc the species of 
organism which predominated. 

Professor Haldane then reviewed the circumstances 
of the Holborn explosion and emphasised his belief 
that the combustible gas that caused the trouble could 
have been due to anaerobic fermentation. The analysis 
of the gas entering a caisson from the earth, during 
excavations for the Ford works at Dagenham, which 
caused the death of five workmen, showed that com- 
bustible gas could be present in the subsoil in large 
amounts under anaerobic conditions. 

Closely related to underground escapes of coal gas 
were those of the gas resulting from short-circuits with 
old-fashioned electric mains. Experience had shown 
that cables laid in bitumen, after a number of years, 
were liable to develop short circuits, which when they 
melted the bitumen caused a great and rapid evolution 
of a very dangerous gas. Safer methods of insulation 
were now in use and ultimately the frequent accidents 
due to this cause would disappear. 

Mr. E. V. Evans opened the discussion by referring 
to the bacteriological action that caused the production 
of sulphuretted hydrogen from water containing 
sulphates. The effect was particularly objectionable 
in connection with the water used for gas holders. 
The microbes concerned did not multiply at so rapid 
a rate when naphthalene was present. 

Mr. Stephen Lacey called attention to the fact that 
gas in the soil, whether it was inflammable or not, was 
drawn into any underground chambers by changes of 
barometric pressure. Ventilation was, therefore, essen- 
tial for all such ducts or cavities, whether gas mains 
were present or not. Recognising that there was a 
need for a very sensitive means of testing for leakages 
of coal gas, the Gas Light and Coke Company officials 
had devised a palladium chloride indicator, which was 
particularly useful in verifying the absence of carbon 
monoxide. Since the Holborn explosion his company 
had been confronted with a gas accumulation in a 
cable box, the analysis of which showed that it was due 
to anaerobic fermentation. 

Mr. H. Hollings, referring to the gas trouble men- 
tioned by Mr. Lacey, gave the results of tests of its 
composition. These showed :—Unsaturated hydro- 
carbons, 1-6 per cent. to 4-9 per cent.; carbon 
monoxide, nil to 1-5 per cent. ; methane, 30 per cent. 
to 48-6 per cent.; hydrogen, nil to 8-5 per cent. ; 
carbon dioxide, 1-2 per cent. to 2-9 per cent.; and 
nitrogen, 44-6 per cent. to 55-5 per cent. The low 
proportion of carbon monoxide made it appear highly 
improbable that the gas contained anything escaping 
from the gas mains. The low proportion of hydrogen, 
and the entire absence of sulphuretted hydrogen, made 
it unlikely that bitumen-covered cables were the cause 
of the production of gas. Excavation of the earth in 
the vicinity showed the presence of fermenting veget- 
ables, which appeared to have been deposited in the 
bed of an old covered ditch. This was an undoubted 
case of the occurrence of gas produced by fermentation 
underground in considerable volume. The samples, 
with suitable proportions of air, would be definitely 
explosive. Experiments with earth taken from the 
neighbourhood of the Post Office Tube in Holborn, 
showed that by fermentation, gas could be produced 
containing hydrogen, rather than methane, as the 
distinctive constituent. Mr. C. 8. Shapley, in a com- 
munication, referred to the fact that in Leeds, venti- 
lators were installed in the roadway over the joints in 
the gas mains. 

Professor Haldane, in reply, said that the presence 
of carbon monoxide was not solely characteristic of a 
coal-gas escape. Only was it so when in considerable 
proportion. He cited cases such as unventilated ships 
compartments, grain silos, and many other examples 
where carbon monoxide was commonly found. The 
fact that the soil under London had an acid charac- 
teristic might account for the production of hydrogen, 
rather than methane on fermentation. 

(To be continued:) 








Tue InstrruTion oF ExectricaL ENGrneers.—The 
council of the Institution of Electrical Engineers has 
cordially accepted an invitation from the committee of 
the Western Local Centre to hold the 1933 summer 
meeting in that district. 





Starr Benerit Socrery.—The annual dinner of the 
London branch of the Staff Benefit Society was held on 
November 2 at the Holborn Restaurant, under the 
presidency of Sir John E. Thornycroft, K.B.E. The 
society, we are informed, is supported by most of the 
British shipbuilding and engineering companies. It was 
formed in 1925 to provide pensions, insurances, and other 
benefits for its members on a@ co-operative basis, the 
contributions being shared between the contributory 
firms and their employees. The headquarters of the 
society are in Glasgow, and it has branches in London, 
Barrow, Newcastle, Sheffield, Birmingham, and Oldham. 
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NOTES ON NEW BOOKS. 


Rinfluss der Oberflachenbeschaffenheit auf den Span- 
nungsverlauf und die Schwingungsfestigkeit, by Dr. 
Ing. Eugen Armbruster (Berlin, 1931, V.D.I. Publica- 
tion, price 7 marks) deals with the distribution of 
stress in the neighbourhood of surface scratches or 
notches. The research originated from the con- 
clusion of the author that failure by fatigue is purely 
local since if a bar which has been broken by fatigue be 
again broken in the ordinary way it will break like a 
bar which has not been subjected to fatigue. The 
author deals mathematically and by means of polarised 
light with the distribution of stress in the region of 
notches subjected to strain within the elastic range. 
He finds that in the region of a small scratch or notch 
the stress may be much greater than at some distance 
from it, and concludes that failure by fatigue may be 
caused by concentration of stress in the region of a 
scratch or series of scratches. Since the stress in the 
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knowledge to the reader to enable him to proceed with 
| ease to the more difficult study of flat plates, tubes 
|and shells. The printing and diagrams are excellent, 
| the paper good and the book is well bound. A biblio- 
| graphy of the most important works on elasticity is 
| given at the end. The volume is priced 29 marks. 





| 
| Dr.-Ing. Georg Fischer has treated the subject of 


| the influence of notches on bending tests in a very 
able manner, in a book of some 64 pages, entitled 
Kerbwirkung an Biegestében. The attention to detail 
which is a feature of his work, accounts for the close 
agreement of his experimental results with those 
obtained by calculation. His measurement of small 
displacements, by the “Martins mirror apparatus,” 
is certainly not new in principle, but its adaptation 
to the problem is noteworthy. Four types of notch 
were tested : (a) Notches with parallel sides, variable 
depth and radial bottom of constant curvature. 





vicinity of certain shapes of scratches is much greater | (b) Notches with constant depth and radial bottom 
than in others, the place of failure is determined by the | Of variable curvature. (c) Half-cylindrical notches 
shapes of the scratches in the region. The investigation | With different radii. (d) Angular notches of variable 
points to the possibility of failure by fatigue being in | angle from 60 deg. to 140 deg. A characteristic number 
some way bound up with the phenomenon of surface | is evaluated for each notch and plotted against depth 
tension. The paper is an excellent and interesting one | Of notch for each of the four types, thus giving four 
and should be carefully studied by everyone who is| curves of hyperbolic type. The complete series of 
investigating fatigue or notch action. A list of titles experimental results are collectively plotted on a 
of publications touching on the subject of the paper is | three dimensional figure the ordinates of which are, 
given at the end. notch depth, notch number, and notch radius. The 

method is by no means new, but is commendable. 
The modern treatment of any subject in which geo- 





In 1929, Edison devised a competition, the object | 


of which was stated in his own words, as being the 
promotion of the interest of the young American in 
his own intellectual development, to lead him to the 


metrical configuration is concerned, cannot be complete 
| without reference to the principle of geometrical 
| similarity and this subject has been dealt with. The 
work is well illustrated with diagrams and tables, 








sciences, but above all, to the ideals which characterise 


the best type of American manliness. Unofficially and the book is a valuable adjunct to this branch of 


it was hailed as an attempt on the part of the promoter | experimental research and can be commended to the 
to discover his successor, and actually the winner | ®ttention of the ore It is published by 
became the possessor of a scholarship at the Massachu- | the V.D.I.-Verlag, G.m.b.H., Berlin N.W.7, at the 
setts Institute of Technology. Forty-nine schoolboys, | P™°° of 6.35 marks. 

one from each State of the Union, and one from the 
District of Columbia, were selected to compete and, 
in addition to journalistic interviews, sight seeing 
and feasting, lasting three days, were subjected to a 
written and oral examination in physics, chemistry, 
mathematics and, what may be called, general know- 
ledge, the last being by far the longest and the most 
searching. Great interest was aroused in this display 
and there was a general criticism that, as a means 
of determining the candidates capabilities, many of 
the questions were useless. A further, though probably 
unmentioned result as far as Edison was concerned, 
was to stimulate two Germans, Messrs. A. Horschitz 
and P. Oestreich, to a philosophical dissertation on 
the examination, and this has now been published 
in an English translation under the title Edison and 
his Competition, by Messrs. W. and G. Foyle, Limited, 
119, Charing Cross-road, London, W.C.2, at the price 
of 3s. net. The essence of the book is that Edison 
and others like him, are representatives of a world 


The Italian Navy has recently built in Rome an 
experimental tank for the testing of ship models, and 
to mark the occasion has issued a book describing the 
new installation and the first experiments made. 
The book is entitled Annali della Vasca Nazionale 
per le Esperienze di Architettura Navale in Roma, 
and is published by the Istituto Poligrafico dello Stato. 
It gives the names of the officers in charge of the 
plant, particulars of the tank and attached workshops, 
&c., and the results of the first tests made. The 
tank is 275 m. (902 ft.) in length, 12-50 m. (41 ft.) 
wide at top, 10-60 m. (34 ft. 9 in.) wide at bottom, 
the depth being 6-30 m. (20 ft. 8 in.) at the middle 
and gradually decreasing towards the ends. The body 
of the tank is built of reinforced concrete and is carried 
on a foundation which comprises a close system of ver- 
tical piles of concrete driven to depths varying between 
8 and 12 m. (26 to 39 ft.). The tank has a capacity 
of 18,000 cub. m. (635,700 cub. ft.). The foundations 
that is fading, that by regarding technical progress of the tank are completely independent of those of 
as the be-all and end-all of human existence, man has | the building covering it. The description is illustrated 
sacrificed his soul, and that examinations like this|>y ® large number of drawings and views. A table 
prove nothing and do positive harm. The authors | ves the general dimensions of eighteen tanks in use 
poke a good deal of rather heavy fun at the questions | throughout the world, and of three in course of 
themselves, but are right in their contention that, | Construction at Moscow, Madrid and Wageninen 
though those in the first three subjects should have | (Holland) ; it also makes a passing reference to the 
been answerable by a first-class pupil of, say, matricula- | tank at Boston (U.S.), and to those being planned in 
tion standard, those in the fourth were, in the main, | Paris and Newport News (U.S.). The Italian Navy 
too opinionative for the replies to have any value | #lready owned a tank at La Spezia, built in 1889-1890 ; 
or to be “ markable.” They also print a good deal | the whole of the apparatus used therewith was recon- 
of biographical matter about Edison, with, it may be | ditioned in 1930. The La Spezia tank is 150 m. 





presumed, some particular object, though what this | (490 ft.) long, 6 m. (19 ft. 8 in.) wide and 3 m. 
may be, is not quite clear. The style is turgid and | (9 ft. 10in.) deep. The tests already made on the 
ill-balanced, a fault for which perhaps both the authors | Rome tank cover ship forms, propellers, &c. The 


book is the first volume of a series; the Italian 
Navy intends to issue from time to time, succeeding 
| volumes recording the results of further experiments. 


and the translator may be responsible. 


A book on the elasticity of isotropic solids, mainly 
in the form of rods, has recently been published by | 
Messrs. Julius Springer, Vienna. It is_ entitled Two volumes entitled Winden und Krane, Aufbau 
Einfithrung in die Mechanik fester elastischer Korper | Berechnung und Konstruction, by Dipl-Ing R. Hanchen, 
und das zugehirige Versuchswesen, and is by Dr. Rudolf | deal with the design of the mechanism used in almost 
Girtler. It is divided into two parts. The first is | all kinds of lifting and hauling machines. The work is 
mainly concerned with the usual general equations | published in parts by Julius Springer, Berlin, at the price 
of elasticity but also includes some experimental data. | for Part I of 6-60 marks, and Part II, 7-20 marks. The 
Methods of finding the elastic constants are given and | treatise is well illustrated, and amongst the numerous 
also curves showing the relation between load and | details treated, are capstans, crane hooks, roller and 
deformation beyond the elastic limit, as well as photo- | ball bearings, shackles, pulley blocks, brakes, clutches, 
graphs of fractures, &c. The whole of the theory is | ratchets, pins, &c. Everything is dealt with on the 
based on Hooke’s law, no mention being made of the | thorough-going lines which is characteristic of many 
mathematics of plasticity. The second part deals| German technical works. In addition to theory and 
with rods loaded in various ways. It includes St. | calculation, much information of a practical nature 
Venant’s theory of torsion and analogies, bending / is given and numerous references. On examining the 
and lateral buckling of beams, struts, &c. A good volumes one is struck by the fact that there is no 
account is given of the theorems of Castigliano which | recent work on cranes in the English language. Even 
are used to advantage in the solution of a number of | to those whose knowledge of German is deficient, 





into English they would form a valuable addition to 
the present scanty information in our language. 
Other parts are in course of publication. 


A third edition has recently been published of the 
textbook entitled Mechanism, by Prof. R. MacA. 
Keown and revised by V. M. Faires. This is an ele- 
mentary book on mechanism. A few alterations and 
additions are found to have been made, when compared 
with the previous edition. An explanation of the dis- 
placement diagram has been added to the chapter 
on cams, and alternative graphical methods for the 
solution of problems on relative linear and angular 
velocities are given. The chapters dealing with 
toothed gearing have been re-written and brought 
up-to-date and methods of manufacture are included 
in a separate chapter. Apart from these changes 
the book has been modernised throughout, but we 
think it is a mistake to have omitted all reference to 
the determination of the acceleration of a point in 
a mechanism. The question of acceleration is all- 
important in cam design, and it would have served the 
purpose to have explained the method of finding the 
acceleration by the graphical differentiation of the 
velocity-time curve. The book is published by Messrs. 
McGraw Hill Publishing Company, Limited, London, 
at the price of 12s. 6d. net. 








THAMES TUG WITH HEAVY-OIL 
ENGINE. 


THE two outstanding requirements for a tug engine 
are reliability and ease of manceuvring, and while the 
former is now regarded as a sine qua non by all reput- 
able makers, ease and rapidity of control are not always 
given the same attention. No such criticism can, how- 
ever, be levelled against the heavy-oil engine recently 
manufactured by Messrs. Mirrlees, Bickerton and Day, 
Limited, of Stockport, for the Thames tug Crowstone. 
This tug has been built by Messrs. James Pollock, Sons 
and Company, Limited, 3, Lloyds-avenue, E.C.3, for 
the General Wharfage and Supply Company, and on 
a recent trial run, at which we were present, the engine 
was repeatedly reversed in well under 10 seconds. The 
engine is a six-cylinder model with a cylinder bore of 
124 in. and a piston stroke of 19 in., and develops 
275 brake horse-power at 225 r.p.m., giving the tug 
a speed of 10} knots. The cylinders are cast in one 
piece with the upper half of the crank-case, the joint 
being on the level of the crankshaft, and the lower 
portion of the case constituting the bed plate. Separate 
cylinder liners and heads are fitted, and uncooled cast- 
iron pistons areemployed. The engine is direct coupled 
to the propeller shaft, reversing being effected on the 
engine itself, and a Michell thrust block is fitted. 

The four-stroke cycle is employed, the inlet and 
exhaust valves being mounted vertically in the cylinder 
heads, and being operated by rocker arms from an 
overhead camshaft. The fuel is injected by a Bosch 
pump, and Bosch atomisers are also employed. The 
reversing system is somewhat unusual for this country. 
The opening and closing of both the exhaust and inlet 
valves are symmetrical with respect to the top and 
bottom dead centres, and when the engine is reversed, 
the valves interchange their functions. It is, there- 
fore, unnecessary to move the camshaft longitudinally 
for reversing, but simply to admit the starting air in 
a different manner. Actually, the engine is provided 
with two sets of starting cams, and according to which 
set is brought under the valves, the engine starts in 
either the forward or reverse direction. 

Forced lubrication is employed, the pump being 
driven from the vertical shaft, at the after end of the 
engine, employed for driving the camshaft. The main 
air compressor for charging the starting cylinders is 
located at the forward end of the engine, together 
with bilge and water-circulating pumps, the latter 
being coupled to the compressor connecting-rod. A 
stand-by compressor, manufactured by Messrs. L. 
Gardner and Sons, Limited, Manchester, is included 
in the equipment. The fuel consumption at, normal 
rating is stated to be 0-36 lb. per brake horse-power- 
hour, rising to 0-363 lb. per brake horse-power-hour on 
a 10 per cent. overload. On the trial run to which we 
have referred, the exhaust was clear throughout, and 
reference should also be made to the freedom from 
perceptible vibration at all speeds. 





Tue [RONBRIDGE GENERATING STATION OF THE WEST 
MrIpLanpbs Jornt Evecrriciry AUTHORITY : ADDENDUM. 
—We are asked to state that all the railway material 
required for the construction of the sidings at the Lron- 
bridge generating station of the West Midlands Joint 
Electricity Authority, a description of which appeared 
on page 429 of our issue of October 7, was supplied by 
Messrs. R. White and Sons, Widnes. This included 
about 3,000 yards of standard-gauge track, built from 





problems, notably portal frames. The book forms a|this work will be of value because of the numerous 
sound course of study in the theory of elasticity. It is and excellent diagrams the volumes contain, showing 
thorough as far as it goes, and will give sufficient ' the design of the various parts. If they were translated 


80 lb. per yard bull head rails, and about 700 yards of 
80-lb. flange rail track, together with check rails, points 
and crossings and stop blocks. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that at October 24, 
1932, there were approximately 9,397,000 insured 
persons aged 16 to 64 in employment in Great Britain. 
This was 246,000 more than the revised figure for a 
month before, but 51,000 less than a year before. Of 
the increase since September 26 in the numbers of 
insured persons in employment, approximately half is 
due to the resumption of work upon the termination 
of the dispute in the manufacturing section of the 
cotton industry. The improvement during the past 
month was most general in the northern and midland 
counties of England, and to a smaller degree in Scot- 
land. It was mainly in coal mining, the cotton, 
woollen ani worsted, jute, and hosiery industries, 
textile bleaching and finishing, general engineering 
and the motor-vehicle, metal goods, tailoring, boot and 
shoe, and pottery industries. On the other hand, the 
seasonal decline which is usual at this time of the year 
continued in the building trade, public works con- 
tracting, the distributive trades, and in the hotel, 
boarding-house, shipping, and road transport services. 


At October 24, 1932, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britam were 2,139,448 wholly unemployed, 
508,923 temporarily stopped, and 98,635 normally in 
casual employment, making a total of 2,747,006. This 
was 111,005 less than the number on the registers at 
September 26, 1932, and 20,914 more than a year before. 
The total on October 24, 1932, comprised 2,246,247 
men, 70,837 boys, 381,064 women, and 48,858 girls. 
Comparison with the figures for a year ago is affected 
as a result of legislative and administrative changes. 
The figures, however, include all persons registered as 
unemployed, whether in receipt of benefit or transi- 
tional payments or not, including those who continued 
to register, as they were entitled to do, after disallow- 
ance of benefit or transitional payments. 


Of the persons on the registers at October 24, 1932, 
about 48 per cent. were applying for insurance benefit 
and about 41 per cent. for transitional payments, while 
about 11 per cent. were uninsured or were, for other 
reasons, not entitled to benefit or transitional payments. 
In the case of about 56 per cent. of the total of 2,431,810 
persons on the registers who were applying for benefit 
or transitional payments, the last spell of registered 
unemployment had lasted less than three months, and 
in the case of about 69 per cent. it had lasted less than 
six months; about 18 per cent. of the total had been 
on the register for twelve months or more. 


Between September 26 and October 24 the numbers 
on the registers decreased by 1,589 in the London area, 
by 45,365 in the Midlands, by 27,418 in the North- 
Eastern area, by 47,281 in the North-Western area, and 
by 6,406 in Scotland. They increased by 1,812 in the 
South-Eastern area, by 9,736 in the South-Western 
area, and by 5,506 in Wales. 


In the ballot of Lancashire cotton spinners and card- 
room operatives on the recently negotiated wages 
settlement terms, an insufficient majority voted in 
favour of continuing the strike. The spinners’ vote 
was 20,252 for continuing the stoppage and 13,553 
against, and the card-room workers 28,148 for the 
settlement and 14,850 against. In the case of the 
spinners, an 80 per cent. majority was required by rule 
to continue the strike. The mills, accordingly, reopened 
for work on Monday last, and the agreement, which 
provides for a reduction of 14 per cent. from standard 
piece price-list rates, was formally ratified on Tuesday. 


In the House of Commons last week, Mr. R. S. 
Hudson, Parliamentary Secretary to the Ministry of 
Labour, stated, in reply to a question, that the total 


amount paid out of the Unemployment Fund by way | 


of unemployment benefit, transitional benefit, and 
transitional payments for the fourteen years from 
November, 1918, to October, 1932, was approximately 
686,000,0001, Further sums paid included 61,500,000/. 
for administration and 17,600, )00/. for interest on 
debt. In addition, about 62,500,000/. was paid in 
out-of-work donations. Out-of-work donations are 
presumably trade-union payments. 


The weekly organ of the International Labour Office 
at Geneva states that, according to a recent study 
made by Dr. A. W. McMillen, of the Graduate School 
of Social Service Administration, of the University of 
Chicago, and others, for the Children’s Bureau of the 
Department of Labour, the resources of social agencies 
throughout the country have been heavily taxed in 
handling the hundreds of thousands of transient 
workers who are wandering aimlessly from city to 


city under the most impoverished and insanitary 
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conditions to seek employment or subsistence. A 
large proportion, from one-fifth to one-quarter, of 
these transients are stated to be boys who ordinarily 
would be at work or in school, but who by reason of 
poverty at home, inability to find employment, and 
inadequacy of local family relief, have set out to 
wander from one place to another in search of relief. 
Railways in Kansas City in May stated that at least 
1,500 men and boys passed through on freight trains 
daily. Other railways counted from 75 per day to 
200 per day on their trains, while in eight months 
officials of the Southern Pacific Railway ejected nearly 
417,000 trespassers. Special studies in various cities 
disclosed thousands with high-school education and 
hundreds with college training. Railways have 
reported large numbers diseased and suffering from 
exposure. The inability of communities to provide 
relief for these people has resulted in what the in- 
vestigators term the vicious practice of passing on the 
transients from one area to another. 


The report recommends that preventive action 
should be undertaken wherever possible to induce 
boys to remain in their home towus and to dissuade 
them from increasing the present army of wanderers. 
It should be the object of publicity on the subject to 
rob “ the open road ” of the glamour which it naturally 
holds for venturesome youths and to picture con- 
ditions as they actually exist, with the hazards and 
monotonous deprivations involved. It is thought, 
however, that despite all efforts of a preventive char- 
acter many boys will continue to take the road. For 
such boys who find themselves stranded in an alien 
town, protection from as many of the physical and 
moral hazards of the road as possible should be afforded. 
In general, within a local community protective action 
should take the form of provision for (a) shelter and 
food of acceptable standards, (6) registration and 
interviewing, and (c) a training programme to provide 
for those who cannot be sent home and who should not 
be passed on. + 

A resolution passed by the tenth annual Congress 
of the International Confederation of Professional 
Workers took “ note ’’ of the report on the protection 
of the title “‘ engineer”; retained for consideration 
the proposal to include the question among those to be 
studied by the International Confederation of Pro- 
fessional Workers ; established the order of priority of 
these inquiries; and instructed the secretary to see 
that they were undertaken. 


At the sixth Congress of the International Con- 
federation of Consulting Engineers reports were sub- 
mitted on the following subjects: Protection of the 
title “engineer,” the legal responsibilities of con- 
sulting engineers, the rights and duties of consulting 
engineers, the relations between consulting engineers 
and architects, and the competition of public servants 
with consulting engineers. On the question of the 
protection of the title “engineer,” the Congress 
expressed the opinion that the governing bodies of 
technical colleges should make it their business to 
accord such protection to their graduates; but that 
exceptional cases should be taken into account. The 
settlement of the question was in the interest of con- 
sulting engineers only if it did not entail encroachment 
on their title and if the legal regulation, in so far as it 
had not already occurred, took place at once. Engineers 
who had not passed through a technical college but had 
earned the title by exceptional work should be given 
the opportunity to obtain it, if possible by means of a 
suitable examination. So far as concerned the pro- 
tection of the copyright of technical plans not com- 
missioned by another party, the Congress considered 
it desirable, (1) to define the protection desired ; 
(2) to codify the appropriate legislative provisions of all 
countries; (3) to draft a standard Bill to be put 
forward by the affiliated associations in each country. 


An Act passed recently by the Parliament of ‘Iraq 
makes it an offence punishable by imprisonment or 
fine for any person during a strike to prevent or restrain 
another person from carrying on business or a third 
person from dealing with him. Possession without 
lawful excuse of written or printed matter and the 
dissemination of false reports for the same purpose are 
also made offences. Any person who instigates or 
takes part in a strike for reasons having no concern 
with his craft or trade or profession is liable to imprison- 
ment or fine. If a strike takes place in conditions such 
that there is a danger that it will lead to disturbance 
of the public peace or hindrance of means of transport 
or cessation of supplies in general “or any circum- 
stance of this nature,” the Government may by public 
notice declare that the condition of affairs has become 
one of “ extraordinary strike,” and during the con- 
tinuance of such a state of affairs the Government 
may detain and open suspected postal or telegraphic 
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communications, and may order any dangerous person 
to reside in a specified place or prevent him from 
residing in a specified place or places. Such orders 
as to residence may be prolonged for a period not 
exceeding three months after the ‘ extraordinary 
strike ” condition of affairs has been declared to be 
terminated. bn 

The American Bureau of Labour Statistics carried 
out an inquiry in 1931 into the earnings and hours of 
commercial air transport employees in the United 
States. It was limited to pilots and co-pilots operating 
heavier than air machines on specified mail and pas- 
senger routes and to the ground staff employed in the 
operation and repair of such machines. The inquiry 
covered approximately 95 per cent. of these workers, 
3,909 men, and 88 women employed by 26 transport 
companies, serving 138 cities in 40 States and in the 
District of Columbia. Full-time flight hours of 
pilots are regulated by the United States Department 
of Commerce. A pilot employed in _ inter-State 
passenger air transport service must not be on flight 
duty more than 110 hours in any one month, or 
30 hours in any 7-day period, or 8 hours in any 24-hour 
period. He must also be granted a rest period of at 
least 24 consecutive hours within each 7-day period. 
A certain latitude, however, is allowed when necessary 
in order to maintain reasonable schedules. Although 
the maximum flight hours are 110 per month, the 
hours actually flown during the month under survey 
averaged only 80-4, the average in the various dis- 
tricts ranging from 76-2 in the Western to 86-7 in the 
South Central District. In a limited number of 
services pilots are paid a monthly salary regardless of 
the number of hours flown during the month; but in 
the majority of the services they receive a monthly 
salary plus a specified rate for each mile flown. The 
mileage rate for night flying is generally higher than 
that for day flying (in some cases twice as high); rates 
also vary according to the nature of the route. The 
average actual earnings in one month ranged from 
482-45 dols. in the South Central to 617-84 dols. in 
the South Atlantic District. For all districts com- 
bined the average was 569-49 dols. 


Co-pilots usually hold the United States Department 
of Commerce transport licence, and are qualified to 
operate the controls of the plane when called on to 
relieve the pilot. On planes equipped with wireless 
they must also have a wireless operator's licence per- 
mitting them to maintain communication with ground 
stations. On long flights they often act as stewards, 
serving meals and providing for the comfort of the 
passengers. Except for the regular rest day every 
7 days, co-pilots report for duty every day or every 
other day, in accordance with the schedule arranged. 
In October, 1931, the average full-time days ranged 
from 19-8 for the North Atlantic to 22-8 for the 
Western District, the average for all districts com- 
bined being 21-2. According to the schedule, the 
full-time hours of co-pilots are either 120 or 216 per 
month. Of the 138 covered by the enquiry, 47 per 
cent. worked 120 per month, and 53 per cent. 216 per 
month. With few exceptions, co-pilots are paid a 
fixed monthly salary, regardless of the mileage flown, 
their only additional earnings being for work as acting 
pilot. For work as co-pilot only, the average full- 
time earnings in one month ranged from 198-16 dols. 
for the West North Central to 238-21 dols. for the 
Western District, the average for all districts being 
218-26 dols. be 

A feature of the final majority report of the Royal 
Commission on Unemployment Insurance is a recom- 
mendation to set up an independent statutory Com- 
mission to act as an advisory body to the Minister of 
Labour. This body would keep the scheme constantly 
under review, recommend changes, make suggestions 
for keeping the fund solvent, and be consulted by the 
Minister before decisive action was taken. In addi- 
tion to the insurance section, an unemployment assist- 
ance scheme is proposed to take the place of the present 
means test and also cover the able-bodied unemployed 
who now come under the Poor Law. 





ALL-WELDED Factory Buritpinc.—The steelwork 
of the extension of the Ferry Lane Works of Messrs 
Murex Welding Processes, Limited, at Forest-road, 
Walthamstow, London, E.17, has been built up entirely 
by welding. The new building has a length of 231 ft., 
a width of 160 ft., and covers an area of 37,000 sq. ft. 
The structure embodies 22 ordinary and 110 cantilever- 
type trusses, spaced at 13 ft. 2 in. centres. These are 
suspended from six girders, which, in turn, are supported 
on 12 braced columns, each 25 ft. 4} in. in height. The 
total weight of the steelwork is about 132 tons. With 
the exception of the butt joints on the girder booms, 
practically the whole of the welds are }-in. fillets, the 
minimum length of which is 1} in. on any joint. Through- 


out the building fully-fluxed machine-made Medex 
electrodes, manufactured by Messrs. Murex, were 
employed. 
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ROTATING-PISTON FLUID METER. 


THE accompanying illustration shows a very simple 
device for measuring fluids, which has been designed 
and introduced by Captain E. O. Rippingille, Grosvenor 
House, ‘Hagley-road, Birmingham. It is called the 
Revolvo meter, and is stated to work very satisfac- 
torily with such diverse fluids as gas or air, water, or 
thick liquids like fuel oil and treacle. The illustration 
shows the interior of the meter, the cover, which 
embodies a counter, having been removed. The body 
is formed with an annular channel divided at one point 
by a flap valve and communicating on the respective 
sides of the valve with inlet and outlet openings. 
Across the annular channel is a somewhat peculiarly- 
shaped piston or rotor, which is free to move round it. 
It will be understood that the cover fits closely on 
the body and the rotor. There is a recess at one side 
of it, however, to form part of the valve seating. The 
rotor is grooved on its flat faces to prevent leakage 
past it, and is a good fit in the channel, though the 
fit is sufficiently frictionless to enable the rotor to be 
blown round by an ordinary effort of the lungs. The 
valve is shown partly open in the figure to make clear 
the nature of its seating and its connection with the 
spindle, on which it is free to move, to allow the valve 
to seat itself. 





The inlet opening is that at the lower left hand 
of the figure, and the entering fluid naturally keeps 
the valve closed, while pushing the rotor before it. 
The rotor, in completing its revolution, passes the 
outlet opening and, pushing open the valve, falls to 
the position shown in the figure, the valve closing 


immediately after it has passed. The cycle is then 
repeated. The meter is installed in the vertical 
position shown in the figure, 7.e., with the outlet above 
the inlet. The valve spindle is formed with a square, 
and though the corresponding hole in the valve is large 
enough to allow for the seating movement, the valve 
can move the spindle through an angle sufficient to 
actuate the counter mechanism on the cover. Each 
revolution of the rotor therefore registers a definite 
amount of fluid passed through the meter, the 
units being converted into weights or volumes, as 
required, by an arithmetical constant, varying with 
the nature of the fluid passed, or being determined 
by initial calibration. The meter has been tested 
under varying conditions, ¢.g., intermittent or con- 
tinuous flow, pressure or gravity heads, or vacuum 
suction on the outlet, and at widely-differing rates 
of flow. In all cases, the degree of accuracy is stated 
to be high. The meter may be seen functioning at 
the Industrial Research Laboratory, Council House, 
Birmingham. 


New Inpustry ror BrruincHam.—The City of Bir- 
mingham Information Bureau informs us that Messrs. 
The Birmingham Crown Cork Works, Limited, a newly- 
formed company, have recently taken a factory at King’s 
Norton, where they will manufacture Crown corks, an 
article not at present manufactured in Birmingham. 





New Rattway Terminus at SHANGHAI.—A site near 
Chenju has been chosen for the new Shanghai North 
railway station, to replace that which suffered extensive 
damage at the hands of Japanese aeroplanes, during the 
Sino-Japanese hostilities. As the construction of the 
new station will take some time, it is stated in a recent 
issue of the Chinese Economic Bulletin that a temporary 


THE GENERATION OF STEAM 
FROM BLAST-FURNACE GAS.* 


By A. F. Wasser, B.Sc., A.C.G.I., A.M.I.E.E. 


Tue work of the Iron and Steel Industrial Research 
Council during recent years has included a number of 
investigations into problems of heat and power produc- 
tion and utilisation in British iron and steel works. 
In the course of this work it has become apparent that 
the question of boiler efficiency is of the first import- 
ance, owing to the heavy demands made by the steam- 
raising plant upon the sources of fuel available, and in 
consequence a study has been made of boiler practice 
in the iron and steel and other industries, especially 
that of electric power generation. This paper deals 
with one aspect only of the main question, that of the 
generation of steam from blast-furnace gas, and this 
will exclude discussion of the relative merits of gas 
engines or steam turbines for power generation or blast 
production, or of steam or electric drive for rolling- 
mills. The problems associated with the investigation 
of the most profitable form of heat recovery from the 
waste gases of open-hearth furnaces and the installa- 
tion of waste-heat boilers lie also beyond the scope of 
this paper. 

The difference between the boiler efficiency prevail- 
ing: in steelworks plant and that normal to modern 
power-station practice is usually ascribed to the 
enforced conditions of operation, such as the fluctuating 
nature of the steam load and the deficiencies of blast- 
furnace gas as a fuel, or to the obsolete nature of the 
boiler plant installed. In the course of this paper, 
the procedure adopted will be to discuss the difficulties 
met with in the steam demand and fuel supply, to 
consider how best these difficulties may be overcome, 
and finally to indicate how existing boiler installations 
may be most economically remodelled to attain 
improved efficiency. 

The question of the dust content of blast-furnace 
gas for boiler firing is one which has been discussed 
for many years, opinions varying between the extreme 
view that anything is good enough for a boiler, and the 
equally extreme view that it is useless to attempt to 
improve boiler efficiency unless the gas available has 
been cleaned to gas-engine fineness. In this respect 
a comparison with pulverised-fuel firing may be 
valuable. A blast-furnace gas carrying two grains of 
dust per cubic foot (a normal figure for furnaces using 
average ores and equipped with reasonably efficient 
dust-catchers), would carry 0-025 lb. of dust into the 
boiler furnace per therm liberated, whilst a pulverised 
boiler coal having a calorific value of 11,000 B.Th.U. 
per lb. and an ash content of 5 per cent. would carry 
0-45 lb. of ash into the boiler. This ash is of a more 
troublesome nature than blast-furnace dust, being in 
many cases liable to slag and “ bird’s-nest’’ on the 
boiler tubes, and it will be clear that the gas-fired 
boiler is under no disadvantage so far as the cleaning 
of the boiler and maintenance of thermal efficiency is 
concerned, as the steam-jet soot blowers in common 
use will be at least equally efficacious in dislodging 
this dust. 

It is in the details of burner design that the effect 
of dirty gas on thermal efficiency becomes apparent. 
A highly efficient burner, designed to effect rapid and 
intimate contact between air and gas, is liable to 
choke and clog if uncleaned gas is used. As a result, 
a somewhat less efficient burner must be used, in 
which, to ensure that the combustible constituents of 
the gas do not escape unburnt, the amount of excess 
air above that theoretically necessary for combustion 
must be increased. This will reduce the flame tempera- 
ture and increase the leaving losses in the chimney 
gases, but in neither case will a really serious loss of 
efficiency result. Reference to the paper by V. 
Harbordt on the cleaning of blast-furnace gas will 
show that the overall cost of gas cleaning, including 
capital charges, will be of the order of 0-1l5d. per 
1,000 cub. ft. of gas (or per therm of heat value) for 
any system giving fine-cleaned gas. This represents 
approximately a 25 per cent. increase in the cost of 
the gas (assuming a basis price of 0-56d. per therm), 
and it will be obvious that increased thermal efficiency 
alone cannot hope to balance this extra cost. 

Other factors are of greater importance in this 
respect. There are direct thermal economies to be 
gained by the use of clean gas in hot-blast stoves, 
since more efficient types of filling can be employed 
and the stove ratings considerably increased; this 
will reduce the number of stoves required, and the 
cost of stove-cleaning will be rendered negligible, while 





the life of the refractory filling will be very greatly 
prolonged. For gas engines, of course, adequate gas- 
cleaning is an absolute necessity, and advantages are 
also obtained from the cleaning of gas for use in soak- 
ing pits, reheating furnaces, &c. In addition, the 
cost, trouble and danger of cleaning gas mains is 








* Paper read before the Iron and Steel Institute, on 


eliminated, and all these factors will combine to favour 
the installation of gas-cleaning plants. In such cases, 
since the gas for so many purposes is to be cleaned, 
there are obvious advantages (especially in connection 
with the installation of automatic apparatus for the 
controlled distribution of gas throughout the whole of 
the works gas system, as is done in some works) in 
having only one gas service of uniform cleanliness, 
and the boiler gas will also be supplied fine-cleaned. 
If, however, for any reason, the gas for the other 
services is not to be cleaned, it will be difficult to justify 
the process solely on account of improved boiler 
efficiency. 

The irregularity of supply of blast-furnace gas is 
due partly to the complete cessation of gas supply 
from a furnace when casting with the blast shut off, 
partly to the escape of gas from the furnace top when 
the bell is lowered for charging (this is greatly mini- 
mised where double bells are used, as on all furnaces 
of modern design) and partly to the fluctuation from 
time to time in the quantity of gas actually produced 
in the furnace. The result is that the volume of gas 
available, as well as the gas pressure at the boiler 
burner, is constantly varying. Systems of gas control 
which are installed to maintain constant gas pressure 
at hot-blast stoves, soaking pits and reheating ianees 
will naturally tend to increase the fluctuations in the 
residual gas supply to the boilers. This is a serious 
disadvantage attaching to the use of the gas as a boiler 
fuel, and is one of the major causes of loss of efficiency. 

The direct loss of efficiency from this cause will not 
be serious if the air supply to the boiler furnace can be 
accurately proportioned to the fuel supply by hand or 
automatic regulation, but the real operating loss is 
usually incurred when coal has to be burnt during 
periods of gas deficiency in order to maintain the 
steam output of the boiler battery. The arrangement 
common to the Lancashire boiler, in which the burner 
discharges a mixture of gas and air over a hand-fired 
grate of the normal type carrying a fire bed of coal, 
the air for which is supplied partly through the grate 
and partly through the fire door, will render the 
attainment of correct fuel-air proportioning very 
difficult, if not impossible. The arrangements usually 
provided for hand-firing water-tube boilers are almost 
equally unsatisfactory, neither the gas nor the coal 
being efficiently burnt. * 

Preheating of Air and Gas.—The solution of the 
problem, whereby the flame temperature may be 
maintained while at the same time rapid heat trans- 
mission to the boiler heating surface is effected, is 
undoubtedly the preheating of the air for combustion. 
The installation of an air-heater will, of course, involve 
the use of fans for moving both the combustion air 
and the waste gases through the air-heater, but the 
power required is inconsiderable, being equivalent to 
about 2 per cent. of the boiler output, especially in 
view of the advantages arising from having the air 
supplied under easily controllable pressure, thus 
facilitating the use of air-gas regulating apparatus to 
proportion the air supply to a fluctuating gas supply, 
and from being no longer dependent on chimney draught 
for removing the waste gases. Some form of mech- 
anically-induced draught is a necessity for any 
efficient boiler plant, since the low temperature of the 
waste gases would not provide adequate chimney 
draught. 

Although with pulverised-fuel or gas firing the 
practicable air temperature is not limited as for stoker- 
fired boilers, and a pulverised-fuel boiler has been 
operated with air at 700 deg. F., there are difficulties, 
especially in blast-furnace gas-fired installations, in 
heating the air above about 400 deg. F., owing to the 
fact that the weight of waste gases is about double 
the weight of the air supplied for combustion. This 
means that a quantity of heat sufficient to raise the 
air temperature by 100 deg. F. will be provided by 
a fall in temperature of the waste gases of approxi- 
mately 50 deg. F. If it is desired to heat the air from 
60 deg. F. to 500 deg. F., a rise of 440 deg. F., it will 
be necessary to cool the waste gases by about 
220 deg. F., and if the plant is to be designed for a 
final gas temperature leaving the air-heater of 350 deg. 
F., the gas temperature entering the air-heater will be 
570 deg. F., or only 70 deg. F. more than the air at 
that point. It will be obvious that although the heat 
transference will be good at the cold end of the heater 
(air 60 deg. F., gas 350 deg. F.—290 deg. F. tempera- 
ture difference) it will be very poor at the hotter end, 
and a disproportionate increase in the heating surface 
would be necessary. A similar approximate calcula- 
tion will show that a leaving air temperature of 
400 deg. F. can be attained with an entering gas 
temperature of 520 deg. F., which is a more practical 
proposition. 

If the temperature of the gas entering such a heater 
is greatly in excess of 520 deg. F., while a certain 
increase in air temperature would result, the chief 
effect would be a rise in the gas temperature at the 








station will be built on railway property near the Sung 
Chiao-jen Gardens, Chapei, to meet immediate needs. 





Wednesday, September 14, 1932. Abridged. 
t+ See ENGINEERING, vol. cxxvi, page 147 (1928). 





chimney, with increased heat losses. It would, there- 
fore, be necessary to ensure that sufficient heat is 
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abstracted from the gas to bring down the temperature 
to approximately 520 deg. F. 
As a general rule, it may be stated that it is un- 


economical to provide boiler heating surface in excess enter the air-heater at an average temperature of about 


of that necessary to cool the gases to about 600 deg. F. 
to 650 deg. F. 
remembered that the water on the other side of the 
boiler tubes or plates is at a temperature of 370 deg. F. 
to 400 deg. F., 
of heating surface would be required when the tempera- 
ture difference between gas and water is less than 
200 deg. F. to 250 deg. F. 


temperature usually ranging from 150 deg. F. to 200 
deg. F., is heated through some 70 deg. F. to 80 deg. F. 
before entering the boiler. If it were not for the 


difficulties mentioned, it would be preferable to utilise | air is very much cheaper and simpler to maintain. 
all the heat left in the gases after the boiler to preheat | There are also considerable direct savings, since there 


the air (since economiser heating surface costs about 
10s. per square foot, as compared with 2s. per square 
foot of air-heating surface), while relying on the use 
of exhaust steam to heat the feed to the highest 
temperature practicable at atmospheric pressure, about 
200 deg. F., and possibly using steam bled from the 
turbines to heat the feed to a higher temperature under 
pressure. 

There would seem to be considerable scope in this 
direction for a boiler layout in which both the gas 
and air are preheated. It is common practice to 
preheat both gas and air for open-hearth furnaces, 
soaking pits and reheating furnaces, and there seems 
to be no reason why this principle should not be 
applied to blast-furnace gas-fired boilers. There is a 
record of the preheating of blast-furnace gas for boiler 
purposes in America, where the gas was passed through 
a tubular type of heater, composed of 4-in. boiler tubes, 
and heated by the waste gases from the hot-blast 
stoves. In this case, however, the degree of preheat 
was comparatively slight, the gas temperature being 
raised from 69 deg. F. to 104 deg. F., and the chief 
object in the procedure was to evaporate the liquid 
moisture entrained by the gas during the wet-washing 
process. If the hot-blast stoves are efficiently operated 
there should not be sufficient heat left in the waste 
gases to make it profitable to introduce the unavoidable 
complication of this type gf preheating. 

The maintenance of correct air-gas proportioning is 
greatly facilitated if the air is supplied under an easily- 
controlled pressure, and this would be still further 
enhanced if the gas were similarly controlled. The 
result of the combustion of pressure-controlled air and 
gas in correct proportions in a suitable burner would 
be an intense flame of small dimensions which would 
not depend for ignition on heat radiated from incan- 
descent refractories, and could be almost entirely 
surrounded by water walls in the manner of modern 
pulverised-fuel-fired boilers, giving a high rate of 
evaporation per square foot of boiler heating surface 
with the result of a compact and comparatively 
inexpensive boiler for a given duty. Suitable safety 
devices would have to be provided lest a deficiency in 





This will be understood when it is| heated to 180 deg. F. to 200 deg. F. by the exhaust 


and again a disproportionate amount that of the storage of blast-furnace gas, and allied to 


The intermediary apparatus | a deficiency of blast-furnace gas. 
for bridging this gap is the feed-water economiser, in| that in many cases considerable operating economies 
which the feed, entering under boiler pressure at a| accrue from the provision of a gasholder of adequate 





| 
| 





gas supply should cause the fans forcing the blast- 
furnace gas through the preheater to the burners to 
produce a considerable suction in the gas main. This 
might cause sufficient air leakage into the main to 
form an explosive mixture. A control to slow down 
or stop the fan motor when the pressure in the gas | 
main fell below atmospheric pressure by more than 
a predetermined amount could easily be incorporated. 

The abstraction of heat from the products of com- 
bustion in the “ convection” part of the boiler heating 
surface necessitates adequate “scrubbing” of the 
tubes or plates. There is little to choose between the 
“horizontal tube" type of water-tube boiler, as 
exemplified by the Babcock ind Wilcox design, or the 

vertical tube * type as made by the Stirling, Thomp- 
son, and other siinaiiion firms, but it is in this 
respect that the familiar Lancashire boiler is extremely | 
deficient. The low gas speeds in the brick flues, 
coupled with the inevitable “ short circuiting’ of gas | 
from the down-take to the back of the side flues, due | 





to displacement of the brickwork by the longitudinal | t 


boiler expansion, result in very poor heat transmission | 


| plicated systems in which one or more mills serve 


stance at a low temperature. This will 
indicate a further reason for giving preference to air 
heating rather than feed-water heating, since air will 
100 deg. F., whereas the feed-water may be already 
steam which is nearly always available in steelworks. 

A problem which invites considerable discussion is 


it is the problem of arranging supplementary methods 
of firing in order to maintain steam where there is 
There is no doubt 


capacity. A constant pressure and volume of gas 
supply is assured to all gas-consuming services, and 
the correct proportioning and mixing of the necessary 


is no need to keep alternative sources of heat supply | 


available to supplement gas deficiency at a minute’s 
notice, while surplus gas is stored to meet such con- 
tingencies instead of being blown to atmosphere. 
Nevertheless, the development of modern air-gas 
regulation is such that, as in the case of gas cleaning, 
the boiler efficiency is so well maintained in the 
absence of a gasholder that its installation, necessarily 
costly in view of the low calorific value of blast-furnace 
gas, must be a matter of general works policy and 
cannot be justified solely as an aid to improved boiler 
performance. 

If it be assumed, therefore, that coal-firing must be 
provided as a stand-by to the gas supply, consideration 
must be given to the most efficient method to be 
applied. Reference has already been made to the 
unsatisfactory way in which this is usually done, and 
in the case of the Lancashire boiler battery consisting 
of a comparatively large number of boilers, some 
improvement would be effected if some of the boilers 
could be retained as coal-fired boilers, normally main- 
tained on the steam line with banked fires, while 
others were equipped solely for gas-firing, the grates 
being removed, with a gain in efficiency and output 
when burning gas. Some of the boilers would be left 
with both grates and burners fitted to afford flexibility 
of operation to the battery as a whole. With this 
arrangement, when a gas shortage occurred, some of 


| 
serve to 


| 





the gas-fired boilers would be cut off from the gas} 
main, except for a pilot jet, in order to maintain, as 
far as possible, uniform gas pressure (and hence con- 
stant combustion conditions) on the remaining gas- 
fired boilers. The deficiency thus caused would be | 


upon the installation in question, but the following 
calculations may serve as examples. The steam 
demand is assumed to be 200,000 Ib. per hour for 
134 hour per week, and 45,000 Ib. per hour for the 
34 hours at the week-end (a total evaporation for the 
week of 28,330,000 Ib., the steam conditions being 
160 Ib. per square inch gauge pressure and 500 deg. F. 
temperature, while the feed-water is taken as being 
heated to 170 deg. F. by exhaust steam. The cost 
of blast-furnace gas is taken as 0-56d. per therm, 
which is the heat cost of boiler coal having a calorific 
value of 11,000 B.Th.U. per Ib., and costing Ils. 
per ton. The actual value of the gas will depend 
upon the service for which it is used, as it may serve 
to replace producer-gas made from coal of 13,000 
B.Th.U. per Ib., costing 15s. or more per ton, or 
0-62d. per therm, but some uniform standard is 
necessary for purposes of comparison, and as boiler 
coal is always available as an alternative fuel for 
steam raising, the standard has been taken as 0-56d. 
per therm. 

Four types of boiler installation will be considered 
for comparison, each plant being capable of a maximum 
evaporation of 225,000 Ib. per hour, namely : (1) Lan- 
cashire boiler plant of the simplest type, without any 
heat-recovery installation, and with plain gas burners. 
(2) Water-tube boilers, with economisers, but no air- 
heaters or air-gas control. (3) Lancashire boiler plant, 
fitted with efficient air and feed-water heaters, and 
accurate air-gas control. (4) Water-tube boilers of 
the latest type, with air and feed-water heaters, and 
accurate air-gas control. 

The total estimated costs of steam generation for 
these four installations are given in Table I, the plant 
load factor for the weekly steam demand as scheduled 
above being 75 per cent. 








Taste I. 
| Estimated Cost of Steam 
Plant No. | Capital Cost. per 1,000 Ib. 
| 
£ d. 

1 62,650 19-12 

2 95,400 15-14 

3 83,200 14-36 

4 | 105,500 12-56 





| The capital costs in Table I are estimated to include all 


foundations, boiler-houses, chimneys, fans, pumps, &c., 
as necessary for each installation. The total weekly 
cost of steam generation, obtained from the table, 


met by breaking up the banked fires on the coal-fired | should be reduced by an amount equal to the total 


boilers, putting the full available air draught on them. 


The quick raising of steam from these boilers would be 
facilitated if preheated air were available for bringing 





the banked fires up to full combustion rates, although | all other boiler costs are unaffected. 


arrangements would have to be made for by-passing 
a certain amount of cold air direct from the forced- | 
draught fan on the boiler battery to mix with the | 
preheated air under the coal grates, as the firebars | 
would not stand an air preheat of 400 deg. F. 

In the case of water-tube boilers, usually fewer in 
number, and of larger individual capacity, this sub- 
division of the boiler units is not practicable, and | 
there are strong reasons for installing pulverised fuel 
as the supplementary firing agent. This merely requires 
additional burners without any grates or stokers, and | 
the air supply to the pulverised fuel can be controlled | 
with nearly as much accuracy as for the gas fuel itself. | 
The result is that the boiler can be operated on gas 
only, on pulverised fuel only, or on a combination of | 
both, with little variation in thermal economy. Since | 
the operating hours per annum of the pulverised-fuel | 
plant will be comparatively few, low capital cost will | 








| . . 
|take precedence of low running costs or very high | 
| burner efficiency, but reliability is, of course, essential | 


in a stand-by plant, and a direct “‘ unit’ system of 
pulverising will be preferred to any of the more com- 


several boilers through pulverised-fuel mains. 
At one works in England, where pulverised fuel is 
hus employed in combination with blast-furnace gas 


under water-tube boilers, the author has seen the 


fuel cost for the week-end steam load. During the 
week-end, blast-furnace gas will be blown to waste, 
and cannot be said to have any economic value, while 
(Table IT.) 


Taste II. 





Gross Cost | Fuel Cost Net Cost 
Plant No. of Steam for Week-end of Steam 
| per Week. | Steam. per Week. 
pon’ far ¢ 

1 2,259 81 2,178 

2 1,787 | 74 1,713 

3 1,695 52 1,643 

4 1,483 49 1,434 

Table III indicates the overall financial benefit 


accruing from the provision of the most modern plant, 





through the shell plates, and the temperature of the | pulveriser started up and the entire load on the 
gas leaving the side flues is frequently little less than | boiler carried on this fuel (the gas being shut off) 
the down-take temperature, unless air infiltration has | within a minute, the figures obtained for CO, in the 
cooled the gases. waste gases indicating an efficiency quite equal to that 
For this reason, the economical working of the | realised with gas-firing. 
Lancashire boiler is much more dependent on efficient The disadvantage inseparable from the use of 
apparatus for heat recovery from the boiler gases | stokers, even of the travelling-grate type, as an 
than is the water-tube boiler, with its more efficient | auxiliary to gas-firing is that to protect the grate 
“ convection” heating surface. At the same time the | surface when gas-firing is employed, the grate must 
completely water-cooled combustion chamber of the be covered with ash, so that full output on coal-firing 
Lancashire boiler is admirably adapted for absorbing cannot be attained until the grate has moved sufficiently 
radiant heat from the gas flame, if the latter can be | to clear off this ash and cover the full area with coal 
consistently maintained at a sufficiently high tempera- | in the normal way. 
ture. Economic Results of Efficient Boiler Operation.—The 
In any boiler installation, the desideratum of low | economic results attainable by efficient steam raising 
final gas temperature can only be attained economically | from blast-furnace gas can be determined only from 
by transmitting heat in the last stages to some sub-'a complete knowledge of all the conditions bearing 











as compared with less efficient boiler installations. 
Taste III. 
' ini, —— semube 
} | Reduction 
| | Increase | Annual | in Annual 
Plant | Capital | in Capital Steam ven E Cost ses 
No. Cost. | Cost over Cost* pag FE ~ emn-nchg 
| No. 1 (50 Weeks) No. 1. Percentage 
| + eee ‘| | of Extra 
Capital Cost. 
| £ £ | £ Per cent. 
1 | 62,650 Spades _ 
2 95,400 | 71-0 
3 83,200 | 130-2 
4 | 105,500 42,850 | 86-8 
| 
* Including capital charges at 15 per cent. for interest and 


| depreciation 
] 


| It will be seen that while the overall costs are least 
with the most modern plant, yet excellent results can 
| be obtained from the Lancashire boiler if equipped 
| with equally efficient heat-recovery apparatus. The 
weekly steam demand on which these calculations have 
been based is approximately that required by a works 
producing 3,600 tons of finished steel products per 
| week, and, in Table V, the total steam cost is worked 
| out per ton of steel rolled. 
Improvement of Existing Boiler Plants.—It will 
doubtless be remarked at this stage that the problems 
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of efficient steam production in the steel trade would 
not be unduly difficult if it were merely a question of 
selecting the right type of plant when planning a new 
installation. The real problem is how to assist the 
competitive power of a given works by providing it 
with cheap steam, and, if possible, with an additional 
supply of gas for other uses, without incurring prohibi- 
tive capital expenditure. Whether this is practicable 
or not depends partly on the type of plant at present 
installed. If the plant installed consists of either 
water-tube or Lancashire boilers of comparatively 
recent date, with a reasonable prospective life at a 
pressure of 150 lb. per square inch or 160 lb. per square 
inch, and with adequate space for accessories, it may 
be possible to effect remarkable economies with the 
minimum of capital expenditure. 











TaBLe V. 
Weekly Cost | Steam Cost per 
Plant No. of Steam. | Ton of Steel. 
| 
£ ea « 
1 2,178 12 1-2 
2 1,713 9 6-3 
3 1,643 9 1:5 
4 1,434 7 11-6 





A hypothetical example, carefully estimated on the 
basis of experience in such investigations, is set out 
below. This is based on the assumption, previously 
put forward, that the value of blast-furnace gas saved 
can be credited at 0-56d. per therm. The existing 
installation is assumed to consist of 12 Lancashire 
boilers, evaporating an average load (during 134 hours 
per week) of 72,000 lb. of steam per hour (6,000 Ib. 
per hour per boiler). Steam conditions are taken 
as: 160 lb. per square inch pressure, 500 deg. F. 
temperature, 170 deg. F. feed-water temperature. 
The gas is burnt in plain burners, without automatic 
air-gas control, and no economiser is installed. The 
“ plant load factor,”’ per cent : 

Total steam generated per week (Ib.) 


Capacity of plant (lb. per hour) x 168 oe 
and the thermal efficiency, will both be about 50 per 
cent. The proposed modification will take the form 
of installing a combined air and feed-water preheater 
of a type similar to that described by Leek* in con- 
junction with the existing boilers, together with 
efficient gas burners and an automatic regulator to 
proportion the air supply to the gas pressure. The 
combined heater suggested has advantages for incor- 
poration in an existing boiler layout, particularly where 
neither economisers nor air-heaters are at present in 
operation, being compact, and avoiding the necessity 
for additional brick flues or extensive foundations, 
while enabling a high thermal efficiency to be main- 
tained. 

The estimated operating conditions, after modifica- 
tion, include the raising of the boiler evaporation from 
6,000 lb. per hour to 9,000 lb. per hour, enabling eight 
boilers to carry the same load, thus raising the plant 
load factor to 75 per cent. The improved combustion 
conditions, aided by the reduced radiation losses from 
the smaller number of boilers, will raise the thermal 
efficiency to 78 per cent. 


CapiTat Costs. 


£ 

Combined air and feed-water preheater, includ- 

ing fans, motors and starters, and all gas and 
air ducting ‘ bes ute 8,700 
Foundations, brickwork and wiring 400 
Feed-water piping om ne _ eee 200 

Automatic air regulator, and automatic emer- 
gency cold-air and chimney valves ... 320 
Gas burners and boiler gas valves _ 540 
Contingencies, add 10 per cent. say 1,020 
Total -.. £11,180 

Annual capital charges (allowing 15 per cent. 
for interest and depreciation) £1,677 


The fuel cost per 1,000 lb. of steam will be reduced 
from 12-74d. to 8-16d. by the improvement in thermal 


for economies during the week-end load, since the fuel 
saving is then of no ascertainable value. Deducting 
the capital charges of 1,677/. from the operating saving, 
a net economy of 9,123/. is shown. If this figure should 
appear unreasonably high for the capital expenditure 
involved, it must be remembered that the plant was 
originally operating at a very low efficiency, and that 
the saving shown depends chiefly on the possibility of 
using the gas thus saved in a service where it will be 
at least equivalent to the heat cost of boiler coal 
(0-56d. per therm). 


THE ECLIPSE 4.8 HAND-TOOL. 


THE accompanying figure illustrates a useful and 
convenient hand-tool which is manufactured by 
Messrs. James Neill and Company (Sheffield), Limited, 
Composite Steel Works, Napier-street, Sheffield. It 
is known as the Eclipse 4.8 Tool. The appliance 
should be particularly useful in electrical and garage 
work, but is likely to prove of convenience and service 
in any form of general engineering and maintenance 
work, while it should particularly appeal to the ever- 
growing number of those who make a hobby of model- 
making and similar mechanical work. The tool con- 
sists of a holder arranged for the reception of 16 inde- 
pendent tools. These comprise sawing blades made 
of 23-gauge material, three with 22 teeth, and three with 
32 teeth per inch; two slotting blades of 23-gauge 
material, one with 22 teeth, and one with 32 teeth per 
inch; two similar blades of 2l-gauge material; two 
further slotting blades of 18-gauge material and 
22 teeth per inch, one having the blade ground on 

















both edges for mica cutting; two scrapers, one flat 
and one half round; one slitting knife for leather belts 
or lead ; and one second-cut flat file. 

The various tools fit into slots in the ends of the holder 
and are quickly and securely fixed by a single milled- 
head screw, which can be seen at the upper end of the 
tool in the figure. The screw is reduced in diameter 
at the end so that a shoulder is formed which clamps 
the tool against the side of the holder. The small- 
diameter pin on the end of the clamping screw enters 
the hole in the tool and locates and retains it in position. 
The screw may be inserted in either side of the holder 
as may be convenient. The slots in the holder are so 
formed that when tools are inserted in one end the 
cutting edge lies in line with the handle as shown in 
the figure. This arrangement is convenient for sawing 
or scraping. When placed at the other end of the 
holder, the tool lies at an angle to the handle, which is 
a convenience for slotting or slitting, as it allows 





efficiency and plant load factor. The other operating 
costs, totalling 6-03d. for the old plant, will not be 
reduced to the equivalent 4-27d. for a completely new 
plant, but may reasonably be taken at 5-25d. in view 
of the reduced number of boilers operating. The 
total operating cost will, therefore, amount to 13-41d. 
per 1,000 Ib. of steam, as compared with 18-77d., a 
saving of 5-36d. The capital charges on the existing 
plant will not be reduced in any way, so that the total 
operating saving will be 5-36d. per 1,000 lb. of steam, 
amounting to 2161. per week, or 10,8001. per year of 
50 weeks. In this calculation, the saving has been 
allowed only for the weekly evaporation of 72,000 x 
134 = 9,648,000 Ib. of steam, no allowance being made 


clearance for the operator’s fingers. The slotting 
blades, one of which is shown among the loose tools 
in the figure, are provided with teeth on both edges. 
These are cut so that one edge may be used on the push 
and the other on the draw stroke. The illustration 
also shows the half-round scraper and slitting knife. 
The slotting blade with thinned edges should be par- 
ticularly useful for undercutting the mica of commu- 
tators. The width of the mica is frequently less than 
23 gauge, which is the thickness of the lightest blade 
included in the outfit, but a thinner blade would be too 
light and flexible to be of real service. The thinned- 
edge blade, which is of 18 gauge material is, however, 
amply stiff and enables undercutting to be carried 
out accurately and neatly. The sawing and slitting 
blades are made from the same material as the makers’ 


MAGNETIC NOISE IN DYNAMO- 
ELECTRIC MACHINES.* 
By F. W. Carrer, Se.D., F.R.S., M.Inst.C.E. 
(Concluded from page 551.) 
APPENDIX 1. 


Numerical Example.—The foregoing analysis will 
now be applied to two synchronous motors, designated 
A and B, respectively, for the purpose of making com- 
parison between them as regards magnetic noise. The 
machines do not differ greatly in size, and are generally 
similar in design and construction, both having been 
designed for ship propulsion. The chief construc- 
tional difference between them is that A has a fabricated 
frame and B a cast-iron frame, the former being the 
stiffer, as is indicated by the greater value of I. Of 
these machines, A emits an audible note of frequency 
700, at normal speed ; B, on the other hand, is silent, 
or at least emits no note that can be detected above 
the general noise of operation. The normal full speed 
of the machines corresponds with a supply frequency 
of 50 cycles, but actually they operate over a large 
range, by variation in speed of the turbo-generator. 

The following table gives particulars of the machines, 
length being expressed in inches and mass in pounds :— 


Machine ... A B 
Gap diameter... oe 132 156 
Number of stator slots (q) 360 432 
Width of slots (s) one 0-54 0-54 
Depth of slot (d) ose 3°5 3°5 

b = 4 Gap diameter + d 69-5 81-5 
Air Gap (9) dia ey 0-25 0-3 
Axial length of core (1)... 37-125 32-875 


12. 
4 Pig 





o ’ 2 3 4 5 6 7 8 9 0 
Linear Dimensions of Source (x) 
(34044) “ENGINEERING” 
Number of poles (p) 50 56 
Width of pole... oe 5-875 6-25 
Width of pole/tooth pitch 5-10 5-51 
Stator slots per pole... 7-1/5 7-5/7 
Radius at neutral line (a) .. 82-65 92-65 
Moment of inertia of section (I) 21220 11590 
Mass of stator per unit periphery 
(M) we a. jae ..- 113-0 101-3 
Nearest integer to stator slots 
per pole (m) ... . 8 


Normal frequency of machine (f) 50 50 


In machine A, the most important term corresponds 
with n=7, r=np—q=-—10. The component 
rotates at 35 times the speed of the rotor, in the opposite 
direction, and tends to cause a vibration of frequency 
700 at the normal speed of the machine. Take 


E = 1-1 x 10", p = 0-45, B= 50 kilolines per 
square inch, then 
Mat 
= 2-26 x 105 k= 0-0106 
EI 6 x 10 0-010 


and the denominator of the fraction in brackets in 
equation (41), page 551, ante, has the value of 9360. The 
curves of R and § for this motor are shown in Figs. 10 
and 11, respectively, page 550, ante, and from these 
curves the seventh harmonics have been computed, viz., 
R, — 0-0184, S, = 0-0112. Assuming A = 0-8, 
p = 0-9, the numerator of the fraction in equation (41) 
has the value — 0-0398; and the value of the fraction 
is accordingly — 4-25 x 10-*. Hence the measure of 
the potency of the source is (equation 41), 


V = 1-34 x 10%C 














* Proc. Cleveland Inst. Eng., 1928-29, No. 1, page 12. 


well-known Eclipse hack-saw blades. 


* Paper read before Section G of the British Association 
at York, on Friday, September 2, 1932. 








580 


ENGINEERING. 


[Nov. II, 1932. 














In machine B, the most important term corresponds 
with n=8 r=n» q=16. This component 
rotates at 28 times the speed of the rotor, in the same 
direction, and tends to cause a vibration of frequency 
800 at the normal speed of the machine. Take, as 





before, E = 1-1 x 10”, p = 0-45, B = 50 kilolines per 
square inch, then 
‘ 
Ma* 5-86 x 10-5 & = 0-0040 
El | 


and the denominator of the fraction in brackets in | 
equation (41) has the value 63540. The curves of 
R and §, in this case, give for the eighth harmonic, 
R, = — 0-0078, S, = 0-0068. Assuming \ = 0-8, 
u = 0-9 the numerator of the fraction in equation (41) | 
has the value 0-0080, and the value of the fraction is| 
accordingly 1-26 x 10-’. Hence the measure of the 
potency of the source is (equation 41) 


V = 1-65 x 10°C 










Thus V is greater in machine A than in machine B 
in the ratio of 134 to 1-65, or approximately 80 to 1. | 
Since machine B is silent, the measure of the noisiness | 
of A is certainly not greater than (see equation 42) | 
N = 10 log 80 = 19. 
A potentially important term for machine B corre- | 
sponds with m = 3, n= 23, r=np—mq - 8, | 
a component which rotates in the opposite direction | 
to the rotor, and 161 times as fast, tending to give | 
rise to a vibration of frequency 2,300. For this com- 
ponent, k — 0: 1149, and the denominator of the frac- 
tion in brackets in equation (41) takes the value — 6230, 
numerically about a tenth of its previous value. No | 
noise corresponding with this component was noticed, 
however. It may be remarked, moreover, that a 
resonance point is indicated for the harmonic when 
speed is reduced to about 56 per cent. of normal, the 


frequency then being approximately 1,300. The 
machine had been shipped long before the present | 
investigation was made, and the matter was not 


put to the test, but no mention has been made of such | 
noise having been noticed in service. The speed in| 
question, however, occurs only in manceuvring the} 
vessel, and noise, in the circumstances, if noticed, 
would probably be deemed of small account. 

The author is indebted to Messrs. British Thomson- 
Houston Company, Limited, for permission to publish 
particulars of the machines A and B in illustration of 
the theory advanced. 


AprEenpix 2. 


On the Sound Produced by Travelling Wave-Sources. 
Two considerations suggest themselves with regard 
to the sound produced by rotating waves of distortion | 
in a ring; firstly that, since the source is moving, the 
pitch of the note heard may be ill-defined, or vary with | 
the observer's location; secondly, that successive | 
waves may interfere in their effects, and the sound 
accordingly be rapidly damped. Experience does not | 
support either surmise ; the pitch is definite, and there 
is no lack of penetration in the note. The following 
analysis is intended to elucidate the matter :— 

Consider, firstly, the two-dimensional problem of a 
plane boundary distorted by waves travelling in direc- 
tion x with velocity v. Take the displacement of the 


boundary proportional to exp. [iae(z —vt)]. The} 
velocity potential satisfies the equation 

oe Fo 1 & 

dx d y* edt’ 
where c is the velocity of sound in air. The solution 


is of form exp. [ry + io (2 — vt)] where + is given by 
2 2/ Les 
tT a l 
Vial 
As long as v is less than c, r is real and negative, 


which indicates that the sound becomes attenuated 
progressively as the distance from the boundary plane 
is increased. When, however, v is greater than c, 
imaginary, and the sound waves now travel without 


ris 


¢ \ 
attenuation, in direction making an angle sin~! ( } 
' 


with the axis of y. The frequency in either case is 
that of pulsation of the source 

Consider next a problem which more nearly resembles 
that presented by the machin», viz., that of a spherical 
shell about which pulses of distortion travel, principally 
in the equatorial zone. The equation satisfied by the 
velocity potential is now, in polar co-ordinates, 


ld a > es b 
r2 a; ("5-) wun a0 (2 <0) 
l i 1 #&¢ 


sin? 0d ¢* a d#* 


The required solution may be assumed to vary as | 


em (6-0), Writing? X.Y.eim(¢—et), where 

X is a function of r only, and Y a function of | 

@ only; and putting 2 =m w = y = cos @, the| 
- 


equation for # yields, in the usual manner, | 


51,750-KW. STEAM TURBINE. 


CONSTRUCTED BY MESSRS. 


SIEMENS-SCHUCKERTWERKE, 


ENGINEERS, MULHEIM. 


(For Description, see Opposite Page.) 





2 7X) = 
i.) p[ tn +] x 


d Ca a ys) 4 YY), aii + 1)— m? :| y <0. 
dy “dy l y 


= 0 


|\d® dX > , 
7 -_- = 4 < K sin‘ @ { (Fe 2 — X,) cos [z 4(¢ — wt)] 
dX , : 

| _ (72 X, ) sin[e + 4(¢ — w)}. 


In these equations m is integral, and n may, for present | This is assumed to be given at the surface of the sphere ; 


purposes, 





m. Solutions of the equations are 
l d e'*\ 
x mn ( 
. zdzx x ) 
, ” as 2” Pr (y) 
Y P (y=(-y) ay" 
q 1 Sy 2 Sy 3 Sy 439 
1 1 3 15 
2 3 | 15 105 
3 6 | 45 420 
4 10 105 1,260 
5 15 210 3,150 
6 21 378 6,930 
7 28 630 
8 36 


X may be expanded in the form, 


in eit “ae ; 
X -- { l = pSn+1—p ( 


z) } 


in which 


152” 1 3 (reo 
pq (2p 1) p—151 2 pp—1582 
(2p + 1) p—15s (2 p q — 2) p—18¢ 


The table on this page gives a few values of pSq. 

We consider the case in which m = 4,n = 4. The 
vibration of the surface then varies as sin‘ @ and is 
accordingly confined, in large meas WY to the equatorial 


zone. We assume the frequency | ) to be given, 


and seek the intensity of the nat at any particular 
point in the air outside the sphere, due to a given 
amplitude of surface movement. 

The velocity potential may be written— 


> K sin‘ @ {X, cos [x + 4(¢@ w t)) 
— X, sin [x 4(¢ — wt))' 
in which K is a constant and 

. l 45 105 

X, = -—=; - 
zx az = 
10 §=:105 

xX, . 

2 ve Pa 


The radial velocity of the air is* 

* It may be remarked that, at a distance from the sphere 

the sound wave progresses radially, 
@d l 

, and those in 


varies as or 


t d a 
‘Tm in 
. : dr rdé@ 


d® 
rdé 


vary as 





assumed integral also, and not less than} and accordingly, 


- 1 

d Re se 2 " 2 
=x) «G54 5) 

“( dz ' 

in which X, X, now have values corresponding with 

the surface of the sphere. K? measures the intensity 


dX, 
dz 


10,395 
135,135 
945,945 


2,027,025 





of the sound at a particular point. The intensity 
may, however, be regarded as composed of two factors, 


| viz., (1) the mere size of the source in relation to the 


} 


since the governing 
| 


and | 


| 
| 


wave length of the sound, (2) the peculiar nature of 
the source. The effect of mere size may be studied 
by considering an equal sphere which is simply pulsating 
radially with the given frequency and with the same 
amplitude. The velocity potential, in this case, varies 


sin (x 4 wt) . . 
as e and the intensity of sound, deduced 
=" 


exactly as in the foregoing analysis, is measured by 


r 


Thus the intensity of the sound, in so far as it depends 
on the nature of the source and not on its size, may be 


deemed to be given by 


pet 
2 
dX : 2 ixX 27 
© [ (Ge - X, ) Cz j ) 

1 : 

2 
65 525 ,\2 ll 240 525 \* 
u-Z xz} (ae >} a) 


This quantity is shown in Fig. 12, plotted against x 
as abscisse. The point at which the velocity of the 
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IMPINGEMENT-CORROSION APPARATUS. 








Fig. 2.- Section or Test Prece. 


pulse about the sphere is equal to the velocity of sound | 
in air is indicated by a cross. Whilst this point no 
longer divides sharply a condition of damped from a 
condition of undamped waves, it is nevertheless on a! 
rapidly varying part of the curve, which divides sounds 
that carry from sounds that are suppressed. 

It may be inferred that pulses which travel around | 
a machine with a velocity lower than that of sound in| 
air are self-suppressing as regards broadcast sound ; 


| 
| 
| 





but that the noise produced by pulses which travel | 
faster than sound in air may be even louder than would | 


result from the simultaneous dilatation and contraction 
of the whole frame with the amplitude of the pulse.* | 


ia il | 


51,750-KW. BASE-LOAD TURBINE. 


Tu illustration on the opposite page shows a 51,750- 
kw. turbine constructed by Messrs. Siemens-Schuckert- 
werke, on the turbine test bed in the firm’s Mulheim 
works. The machine, which has been built for a 
base-load station, has been designed to operate under 
steam conditions of 25 atmospheres and 385 deg. C. 
(362 lb. per square inch and 725 deg. F.). Its arrange- 
ment is in general accordance with the principles 
adopted by Messrs. Siemens in the manufacture of 
base-load units. The steam conditions for units of 
this class are usually chosen so that the wetness in the 
final stages is kept within such limits that intermediate | 
superheating is unnecessary. At the same time, it is 
the common practice to extract steam at one or more | 
stages for feed-heating purposes. The cooling water | 
temperature is 15 deg. C. The set illustrated is a/| 
two-cylinder machine, steam being supplied to the high- | 
pressure cylinder through one or more groups of 
nozzles, according to the load. Regulation effected | 
in this way results in a flat efficiency curve. The} 
nozzles are of high-grade steel, milled from the solid. | 
The high-pressure cylinder contains one impulse stage, 
while the rest of its blading, as well as the whole of that | 
in the low-pressure cylinder, is of the reaction type. | 
The set contains 30,000 blades in all, in 64 double 
rows of guide and running blades. The latter are 
milled out of the solid. The blade-tip velocity of the 
machine is 282 m. (925 ft.) per second. The rotors 
ire run at high speed in an overspeed chamber after 
issembly of the blades. 

The machine visible in the background of the 
llustration is said to be the largest machine designed | 
for a speed of 3,000 r.p.m. that has yet been built. 
It is intended for operation at a steam pressure and | 
temperature of 35 atmospheres (508 Ib. per square inch) | 
and 425 deg. to 470 deg. C. (797 deg. to 878 deg. F.). | 
lt will drive a single alternator with an output of | 
80,000 kv.-a., which will generate three-phase current | 
it _a pressure of 10,500 volts and a power factor of | 
The alternator is carried in two bearings only. | 





0-75. 





* It is clear that similar analysis applies to a bell, which 
hould therefore have at least a certain size, the greater | 
the lower the pitch, if its fundamental note is to carry. | 
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A MODIFIED IMPINGEMENT- 
CORROSION APPARATUS.* 


By H. W. Brownspon, M.Sc., Pu.D., and 
L. C. Bannister, M.Sc., Px.D. 


Ir is frequently necessary to be able to predict, 
within fairly wide limits, the probable corrosion- 
resistance of any material to service conditions in order 
to gauge approximately its life, the safety margin 
in constructional dimensions, and any precautions to 
be taken during use. Clearly, any progress in the 
manufacture and application of new alloys is bound to 
be very slow if development is dictated solely by 
practical experience or by the results of prolonged tests 
under working conditions. In many instances the 
desired information concerning a material has been 
sought by reproducing the conditions of practice as 
closely as possible and making very careful observa- 
tions and measurements during the early stages of 
corrosion. In some cases this procedure has yielded 
very trustworthy indications. Nevertheless, it is in 
general exceedingly difficult to imitate, on a laboratory 
scale, actual working conditions, and even if this can 
be done, the later stages of corrosive attack frequently 
take on a form quite different from that shown during 
the early stages. 

Many attempts have been made from time to time 
to devise tests for reflecting the probable service be- 
haviour of a given metal by accelerating the corrosion 
above its natural rate so that visible or easily measur- 
able changes occur within a comparatively short period. 
Even if such tests do not accurately reproduce working 
conditions, they help very considerably in elucidating 
some of the phenomena associated with corrosion. 

Some two years ago it was decided to study the 
behaviour of a large number of alloys when subjected 
to impingement corrosion. This special type of attack, 
which may be caused when a liquid carrying entangled 
air passes rapidly over the surface of a metal, has been 
studied by G. D. Bengough, R. May, and R. Pirret. 
Whilst the method of testing they worked out has been 
applied mainly to the study of condenser-tube corrosion, 
the present authors considered that the test might be 
helpful in throwing light on other types of corrosion 
problems and in advancing a knowledge of the part 
played by protective surface films. 

Apparatus of the type developed by R. MayT was 
installed, but after considerable experience the con- 
clusion was reached that it was not suitable for the 
wider applications involved, mainly owing to the 
difficulties encountered with the running of such 
comparatively complicated apparatus, the lack of 
agreement between duplicates, the use of a common 
corroding solution for metals of different composition, 
and the relatively small number of specimens that 
could be dealt with on one apparatus. The results 
were obtained very slowly, and not infrequently, were 





* Paper read before the Institute of Metals, on Wednes- 
day, September 14, 1932. Abridged. 
+ ENGINEERING, vol. cxxvi, page 309 (1928). 
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contradictory. It was realized that some radical 
modifications were desirable in order to be able to use 
the jet impingement test with the degree of control 
necessary for obtaining consistent results in a limited 
time. 

A much simpler form of jet impingement test was 
therefore devised of which a full description is given 
below. The underlying idea consists in immersing 
a metal specimen in a corroding liquid and blowing 
air on to it by means of a jet made of drawn-out glass 
tubing. The main virtue of the method lies in the 
accurate control obtainable over the various factors 
which influence the special type of corrosion produced. 
The principle involved is not new and had previously 
been employed in experiments on the corrosion of 
resistant alloys by acids, but the value of the method 
for studying the phenomena associated with more 
general types of corrosion seems to have been over- 
looked. A few preliminary experiments with the 
apparatus showed that with several different alloys the 
types of attack produced were similar to those given 
with the May apparatus, and that a 500-hour period 
of impingement sufficed for obtaining the necessary 
evidence regarding relative resistance to corrosion. 

The apparatus lends itself to the study of the various 
factors influencing corrosion, such as the composition 
of the metal, the solution, or the gaseous phase, any 
one of which may be varied while the other two are 
maintained constant. Most of the experimental work 
done up to the present has been with sea water as the 
liquid medium and air as the gas, the composition of 
the metal having been the variable factor studied. 
Other experiments have been carried out, however, 
on the same metal in varying solutions containing air 
as the gas, and experiments are in hand in which the 
air is being replaced by other gases. The temperature 
of the solution is another factor which can easily be 
controlled in this apparatus. 

The form of corrosion produced by this test in two 
different alloys is illustrated in Figs. 1 and 2, and Figs. 
5 and 6, on this page. Figs. 1 and 2 refer to 70:30 
copper-zine alloy, and Figs. 5 and 6 to 76:22:2 
copper-zinc-aluminium alloy. In these alloys the corro- 
sion was most severe at the position of air impingement, 
and quite distinct types of attack, both as regards area, 
depth, and form, were produced with different alloys. 
When viewed under the microscope the characteristic 
difference, between the pits formed on different alloys, 
is clearly defined, and micro-examination is therefore 
a most valuable method for studying the different types 
of corrosion which are produced. Another interesting 
point to be noticed is the area of the alloy which is 
attacked during the test. It will be seen that, in the 
case of aluminium-brass, this is very restricted and less 
restricted in the case of 70:30 brass. It is still leas 
restricted in Admiralty mixture (70 : 29 : 1, copper-ziae- 
tin) or 70: 30 cupro-nickel. In the case of the latter 
it is sometimes difficult to say where the attacked 
portions begin, whereas this is more readily seen with 
Admiralty mixture, and quite sharply defined in the 
cases of 70:30 brass and aluminium—brass. From 
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these observations it will be appreciated that weight j}and the two halves are stored away for some weeks | results are obtained by this arrangement than when 


loss determinations alone might give unreliable informa- 


| prior to conversion into standard jets. The time 


| the bubbles rise up intermittently at different positions 


tion as to the serviceability of a material, as a knowledge | interval between drawing-out and standardisation is | round the jet, such as occurs when impingement is 


of the degree to which the attack is localized is of 
greater importance than the actual weight loss. | 
Further information may be obtained by measuring 
the depth of the pit formed. Roughly speaking, 
this is found to be a linear function of the duration of 
the test and some of the figures obtained are plotted 
in Fig. 9. 

The reasons for these characteristic differences of | 
pit form, area, and depth, are probably associated | 
with the breakdown of protective films. The results 
illustrated were all obtained with an air pressure | 
equivalent to 20 inches of mercury, which should be | 
kept in mind when attempting to translate into | 
practice the results obtained by this test. The/| 
evidence given indicates that of these four typical 
alloys, namely, 70:30 brass, Admiralty brass, | 
aluminium brass, and copper nickel, the aluminium | 
brass produced the most protective film, and that 
this alloy resisted corrosion except in the limited area 
just under the jet, where the intensity of impingement 
was greatest. Whilst the breakdown of the protective 
film on aluminium-brass occurred at 20 in. of mercury 
pressure, it was found that at the pressure of 4 in. of 
mercury, or less, no such film breakdown was apparent. 
Reviewed in this manner, this test can be used for 
determining the velocity of impingement necessary 
to break down any protective films that may have 
formed. 

The influence of the nature of the solution on the | 
depth of pitting produced is shown in Fig. 10 for 
aluminium brass in Brighton sea-water, in the same | 
diluted to 24 per cent. of its natural strength, and in| 
a synthetic sea-water. The depths of pits produced | 
in the two latter solutions are given for three different 
experiments in each case, and serve to illustrate the 
degree of reproducibility obtained with 
the apparatus. The open circles and 
triangles show the depths of pits produced 
in two specimens immersed together in 
one beaker, whilst the filled-in circles 
and triangles represent the figures ob- 
tained on another specimen in another 
beaker. By taking mean figures from 
such closely agreeing experiment a single 
smoothed curve, such as is shown for 
Brighton sea-water, may be accepted with 
some degree of assurance. 

Other effects of the composition of the 
solution can naturally be experimented 
with in a similar manner. For example, 
by carrying out a series of comparative 
tests it was found that bichromates pre- 
sent to the extent of 1 per cent. inhibit 
the corrosive effect of sea-water on 70 : 30 
brass, the meta] surface remaining quite 
bright. Therefore, quite apart from its 
value for comparing the resistance to 
corrosion of different alloys in various 
solutions, the impingement apparatus 
described in this paper is a useful labora- 
tory instrument for studying the be- 
haviour of surface films and the factors, 
such as composition of alloy, heat treat- ° 
ment, &c., which influence their resistance Fie. 1 
to this special type of corrosion. 

Description of A pparatus,—Com pressed 





essential, since glass shrinkage is often high during 
this period and may lead to variability of results if the 
jets are finished and used immediately after hot- 


| working. The final operation for converting the 


capillary tube to a finished jet is made with the aid of 
the apparatus sketched in Fig. 13, which consists 
essentially of a reservoir under air pressure, the pressure 
being regulated by means of a weighted regulating 
valve and measured by a gauge F. This gauge is 
followed by a capillary tube B of such dimensions as 
to pass 3,930 c.c. of air per minute at 20 in. of mercury 
pressure. Standardisation of a jet is effected by 
connecting it to the indiarubber tube A, and observing 
the height of the mercury in the manometer E. If 
the bore at the tip of the jet is too small, the rate of 
flow of air through it will be slow compared with the 


Fig.9. SOME ALLOYS IN BRIGHTON 
SEA- WATER 





Depth of Pit. Inch 


(ed eTe of lmpingement. Hows... 





1. Two Views oF APPARATUS, SHOWING SPECIMEN 
tN PostrIon. 


normal to the specimen. 

The standard procedure was therefore to subject a 
flat or slightly concave surface, of area 1-3 x 3-3 cm., 
to impingement attack for 500 hours at an angle of 
60 deg. and with a clearance of 1-8 mm. between the 
sample and the glass jet. During this period the 
solution, contained in a 250 c.c. beaker, was completely 
changed every 24 hours and the air impingement 
was stop every week-end for a period of 42 hours. 
By suitably arranging the various units of the apparatus, 
it is easily possibly to test more than one hundred 
specimens at the same time all in duplicate, and under 
the same conditions of temperature, pressure, &c. 

The surface of the metal being tested was either 
mechanically abraded with emery paper (Hubert 0), 
polished, or left in the cold-rolled or drawn condition 





Fig. 10, ALUMINIUM BRASS IN SOME SOLUTIONS 
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air, filtered through wood straw and cotton-wool packing, | rate of flow through the fixed comparison tube B, and|and merely degreased with carbon tetrachloride. 
then bubbled through water toclean it further and partly | the pressure in C will rise until the mercury reaches | Several methods were investigated for measuring 
saturate it with moisture, is forced at a pressure of | somewhere above the mark D, which represents 20 in. | quantitatively the extent of attack. In some experi- 


20 in. of mercury through a capillary tube, 7 mm. in 


external diameter and of 1 mm. bore drawn out to a| jet to the passage of air is progressively reduced by | 


final internal diameter of approxinately 0-35 mm.., so 
that a stream of air bubbles impinges vertically down- 


of mercury. To correct this, the “ resistance” of the 


cutting off very short lengths until the pressure falls 


to the 20 in. mark. If the bore is already too large, | 


wards through the solution on to the surface of the | the pressure in C will not rise to 20 in. and the tube 


specimen under test. Fig. 11, on this page, illustrates 
two views of a unit of the apparatus. The specimen is 
fixed with respect to the jet by means of a glass bracket 
clamped to the capillary tube by stout bands cut 
from indiarubber tubing. The metal being tested 
is fixed to the lower portion of the glass bracket also 
by rubber bands, as seen in the illustration. 

Experience showed that it is most important to 
have jets of identical shepe and size. The jets used 
in this work are such as to allow 2,220 o.c. of air to| 
escape per minute under a constant pressure difference 
of 20 in. of mercury. Variations in the internal | 
diameter of the drawn-out portion of the jet—even 
if much too small to be detected by the naked eye— 
give rise to very large variations in the amount of air 
passing through and so greatly influence the rate of | 
corrosion. It is therefore necessary to adopt some | 
special precautions in order to produce standard jets | 
and a short account of how they are made follows. 

A 50 om. length of the capillary tubing is heated at 
its mid point in a large Bunsen flame and drawn out | 
until its new length becomes 61 cm. When cold the 
tube is severed in the middle of its constricted portion | 


|must be rejected. Only jets showing a divergence of 
| less than + 0-1 in. of mercury are used. 


The type of attack occurring during impingement 
was found to depend to a certain extent on the distance 
of the speciment from the jet. When the tip of the 
jet made contact with the specimen, a brown mark 
alone was produced with a piece of 70:30 brass in 
sea-water after continuous bubbling for 150 hours, 
but with a clearance of 1-7 mm. between the end of 
the jet and the specimen a definite corrosion ‘pit was 
produced. At the same time it was noticed that at 
clearance of 1-7 mm. and above, a certain rather 
characteristic type of bubbling was produced, which 
was much finer and more broken up than when the jet 
was touching the metal. The effect of increasing the 
clearance much beyond 1-7 mm. produced merely a 
spreading out of this stream of fine bubbles, with the 
result that the attack was no longer concentrated, 
but dissipated over a larger area. 

The reason for having the air stream impinging at 
an angle of 60 deg. to the surface plane of the specimen 
is to induce all the bubbles to rise up on one side of 
the glass jet. It has been found that more consistent 


ments the specimen was weighed before the test and 
again at the end after removing the adherent corrosion 
products, the net loss giving the amount of metal 
removed or dissolved. This, however, was considered 
|an unfair procedure with samples that are not freely 
| suspended during the attack, and further, the specimens 
which suffered the greatest losses of weight were not 
infrequently those which showed least signs of pitting. 
The most satisfactory way of expressing quantitatively 
the severity of attack seems to lie in a combination 
of the weight loss of a freely suspended specimen, 
and the depth of pit produced on a similar specimen 
when normally fixed under the jet. The depth of 
pit at any time during the 500-hour run can be measured 
by means of a micrometer or a microscope with cali- 
brated fine adjustment. 


Sreet-Prre MANUFACTURE IN AvusTRALIA.—The 
delivery was commenced some time ago of the first lot 
of steel water-pipes, constructed by Messrs. Hume Steel, 
Limited, wholly in Australia, including the rolled 
material employed. The work was carried out at the 
company’s factory at Footscray, Victoria, the material 
being for the State Rivers and Water Supply Commission 
for the Bellarine scheme. The contract included about 
10 miles of 16 in. and 14-in. pipe. The plates were rolled 
by the Broken Hill Proprietary Company, the pipes. 
which are concrete lined, being electrically welded with 
Hume machines. 
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ELECTRIC WELDING AT THE 
SELBY SWING BRIDGE. 

Very few fixed and probably no other swing | 
bridges in this country are subjected to a greater | 
strain than the bridge which carries two of the | 
main lines of the London and North-Eastern Rail- | 
way over the River Ouse at Selby, the main line to 
the North and the main line from Hull to the West | 
of England intersecting on this bridge. A plan of | 
these lines is reproduced in Fig. 1, annexed. In | 
addition to the dynamic action of the ceaseless 
goods and passenger traffic, the bridge opens and 
closes on an average 12 times in the 24 hours. 

This hydraulically operated unequal-armed plate- | 
girder iron bridge was opened for traffic in 1891, | 
since when, except for the strengthening of the two | 
ends with steel apron plates, the bridge has worked 
without any delays due to failing strength, and no | 
repairs have been required which necessitated laying | 
off the bridge. Fractures, however, began to develop | 
in the end cross girders under the running-on points 
and when fucther fractures developed in the webs | 
of the longer (South) arm of the swing span, it was 
decided to replace the fractured girders and repair | 
the main girders. Some of these fractures can be | 


|5 and 6, Plate XXII. 
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two hours. Various stages of the work are repre- 
sented in the photographs reproduced in Figs. 3, 4, 
Of these, Fig. 3 is a general 
view of the bridge in its closed position just before 
operations were started, whilst Fig. 4 shows it 
swung round into the open position and blocked up 
ready for work to commence. In Fig. 5 the old 
floor members have been removed and the main 
flanges are being built up by electric welding. The 
final stage is represented in Fig. 6, with repairs com- 


Fig. 1. SITE PLAN. 
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seen in Fig. 2, which shows the end of one of the 
main girders blocked up and made ready for the 
repairs. 

To carry out this work meant the complete dis- 
mantling of the hydraulic machinery for lifting the 
bridge ends and actuating the rest blocks, before the 
fractured girders could be removed and replaced 
with new steelwork. This work could not be done 
without complete severance of the railway traffic 
while the work was in progress, and the period be- 
tween New Year and Easter was fixed as that most 
suitable from a traffic point of view. As, further- 
more, the river, which is tidal, at certain tides over- 
flowed the jetty on which the repair work was to be 
done, the choice of the actual date was limited to 
one out of three possible week-ends. A careful 
review, by all the various departments and con- 
tractors concerned, of the time required to effect the 
work involved, according to the prepared drawing, 
resulted in a programme covering 74 hours for the 
main work, which was to commence on Saturday, 
February 20, at 6 p.m., and traffic was to be resumed 
on Tuesday, 23, at 8 p.m. The programme on 
the whole was fairly well worked to, but the break- 
down of a compressor at the crucial period, with 
consequent loss of air for the power tools, slowed | 
up the fitting and riveting work, with the result that 
the actual time exceeded the estimated time by | 
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pleted, the apron plate in place and the span ready 
to be swung back into the closed position. In all, 
some 11 tons of old girder work were removed, the 
weight of new material added being 15 tons. The 
difference between these two figures made necessary 
some addition to the kentledge. The repairs to the 
northern and shorter land span were far less than 
those to the end of the southern and longer span 
over the river. 

The bridge, as already mentioned, is hydraulically 
operated ; the turning machinery is situated in the 
central bridge cabin, while the toggle machinery 
for lifting the main girder ends is located in the 
two trough-shaped end cross girders. 





Hydraulic | 
cylinders actuating the movable rest blocks are | 
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angle under the outer rail of the down track. 
The trough rail bearers under this track had also 
fractured, and the loosened connections had resulted 
in considerable wastage of the bottom flanges at 
the point where they were connected with the end 
cross girder. The web of the up-stream main 
girder close to the end trough girder (see Fig. 13) 
was fractured from the rivet line of the main angle 
for about 12 in. and 8 in. slanting upwards (as 
shown in Fig. 2), while the point of seating of 
the end cross girder on the main girder bottom 
flange had been worn down about 4 in. The 
opposite main girder had _ suffered similar 
damage and the main angle was fractured in 
addition. The nature of the damage required 
complete renewal of the rail bearers, end trough 
girder with apron plate, the complete removal of 
the main angles of the bottom flanges of the main 
girders, repairs of the fractured web plates and 
additional reinforcing of the latter. In addition 
to this work it was found that it would be necessary 
to renew the outer strake of flange plates of the 
main girders, as the sliding rest blocks in course of 
time had worn grooves in the flange plates which 
caused slackness of the rest blocks. Templates 
were made wherever new steel work abutted on 
the old, and also for all the bolt connections of 
the hydraulic gear. Where old rivet holes were 
used the diameter was increased to 1 in., but in the 
new work j in. rivets were used. All this work 
was carried out by the Cleveland Bridge and Engi- 
neering Company, Limited, of Darlington. 

At the north end the outer top flange plate of 
the end cross girder was partially fractured under 
the outer rail of the up road, otherwise this end 
of the bridge was quite sound. The fractured 
plate was replaced by the District Engineer with 
a new plate partly riveted and partly welded into 
position on the end trough. All track work and 
fitting of the bridge latch bolt was also done by the 
District Engineer. The removal and replacement of 
the hydraulic machinery was carried out by the 
Chief Mechanical Engineer. 

The sequence of the work was as follows: 
The bridge was swung open for river traffic and 
the bridge ends packed up. The track, signal 
rods, telephone, water and gas connections were 
then removed, the hydraulic machinery lifted out 
or taken down and the old ironwork burnt through 
and removed. This exposed the fractured main 
girder webs and wasted flange plates, which parts 
were then repaired by electric welding. The new 
end cross girder, which was in two parts and so 
designed that the two pieces would close together 
along a central slanting web joint (see Figs. 7 and 8) 
was then placed in position and bolted up ; the new 
apron plate, rail bearers and main girder flange 
plates were likewise fitted and bolted up, after which 
drilling not done in the shops was completed and 
then the riveting commenced. On completion of 
the latter work the hydraulic machinery was refixed, 
the bridge temporarily balanced, and the track and 
signal and other connections replaced. The final 
balancing was carried out on the following Sunday, 
when the work was completed. 

The repairs of the bridge included also the replace- 
ment of one small approach span by a new welded 
structure as well as the repairs to the main swing 
span. The new welded bridge span consists, as will 
be seen from the view reproduced in Fig. 27, page 
584, of four troughs built up of steel angles in the 
form of a “U,” the troughs being connected by 
means of suitable diaphragms and deck plates to 
each other and the parapet beams which carry the 
hand rails. Details of its construction are shown 
in Fig. 21 to 26, on Plate XXII. The bottom 


fixed to the underside of the main girder bottom | angles forming the troughs are 12 in. by 12 in. 
flanges. The arrangement is clearly shown in Figs.7| by | in., surplus silicon angles from the Sydney 


to 20, on Plate XXII. 


| Harbour Bridge. 


They are welded together at 


The construction of the replaced parts at the|their toes, and the longitudinal weld is covered 


south end of the swing span was substantially the 
same as the new parts, only that the latter are all 
stronger. The depth of the old girder was only 
1 ft. 10} in. as against 2 ft. 6 in. for the new. The 
incessant hammering of the wheels as they passed 
over the gap between the fixed span and the swing 
span had loosened the rivet connections and 
fractured the flange angle and plate of the inner 
top flange of the trough and also the bottom flange 





by a 4 in. by 2 in. steel plate welded to the under- 
side of the angles. The top angles of the troughs 
are 8 in. by 8 in. by { in. angles, which, besides 
being welded to the bottom angles, are also riveted 
to these as the junction of the top and bottom parts 
of the troughs ; being the most vital of all the con- 
nections it was considered prudent to provide suffi- 
cient rivet area to take up the shear stresses in this 
joint. The flat-bottomed rails are, asshown in Figs, 22 
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and 23, clipped directly to the short transverse bearers 
built up of plates and welded together so as to form a 
“T” section, the web of the “ T ”’ being strength- 
ened by small gussets, one under each of the two 
rails of the interlaced tracks. The “'T”’ webs are 
further pierced by square holes to permit of drainage 
to either end of the bridge. The bridge arrived at 
site as two finished track units completely 
asphalted. The operation of removing the old 
girders and placing the new ones was merely a matter 
of minutes, and after aligning, the two track units 
were connected together by the diaphragms and 
deck plate in the six foot. These parts being spot 
welded the bridge was ready for receiving the rails 
carrying traffic. 

This intricate work was designed and completed 
by Mr. John Miller, B.E., LL.D., M.Inst.C.E., 
Engineer of the North Eastern Area, of the London 
and North Eastern Railway. The drawings were 
prepared by Mr. Harold Bruff, Bridge Engineer to 
Mr. Miller, and the work was carried out by Mr. 
A. Cameron, District Engineer, York, apart from 
that done by contract and the work in connection 
with the hydraulic machinery. 


CHAPTERS IN NAVAL AND MARINE 
ENGINEERING HISTORY—XIX. 


By Ena.-Caprain Epoar C, Smrra, 0.B.E., R.N. 


To students of naval affairs as well as to those 
of naval construction and marine engineering, 
the history of the last quarter of the Nineteenth 
Ceatury is of especial interest, on account of the 


ENGINEERING. 


| ELECTRIC WELDING AT 





| 


| 
| 
| 
| 


| Fig. 27. NEw 


and the 


| was 9,250, the engine speed 400 r.p.m., 
| piston speed 1,400 ft. per minute. 


evolution during that period of the three types of | The early history of torpedo craft is inseparably 
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1877. He wrote many technical papers, at Havre 
he instituted investigations into new materials, 
and he was a pioneer in the practice of feed-heating, 





torpedo craft: torpedo boats, torpedo gunboats, 
and torpedo-boat destroyers, introduced into all 
navies as the result of the adoption of the Whitehead 
automobile torpedo. For young naval officers, the 
command of these craft opened up a new and promis- 
ing field of activity; and just as when the steam 
warship made its appearance, Commander Robinson, 
in his book on Steam Navigation, emphasised the 
importance of steam and urged his brother officers 
to study engineering, remarking that the high road 
to distinction and fame would be found on the 
paddle-box of a steamer, so half a century later, 
Lieutenant G. E, Armstrong, in his book Torpedoes 
and Torpedo Vessels, 1896, in speaking of the import- 
ance of a knowledge of the subject, said, “ the next 
great naval war will bestow upon the torpedo 
and its users a halo of romance which will eclipse 
entirely that surrounding the gun and the ram. 
Perhaps its greatest claim to recognition on our 
part is the fact that it is a weapon which will 
nearly always be wielded by the younger officers 
of the Service. None know better than they that 
the torpedo service in war time will be the shortest 
ladder by which they can mount the pinnacle 
 ¢ P 

For the successful attack of large vessels with 
torpedoes it was essential that torpedo craft should 
possess the highest possible speed, and to attain this 
with vessels of small displacement necessitated 
many departures from ordinary practice. In 
design, construction and equipment, these vessels 
were thus distinct from any other type of steamship, 


and in some respect they came to represent the | 


highest achievements of the shipbuilder and marine 
engineer. The weights of the hulls, the fittings and 
the machinery had to be reduced to the lowest 
possible limits, and the boilers and engines had to 
be capable of being worked at their maximum 
capacity. A comparison of the weight of marine 
machinery at various times shows that the total 
weight per indicated horse-power in early screw 
ships was about 600 Ib., in early compound-engined 
ships about 400 Ib., and in ships with triple-expan- 
sion engines, 200 Ib. to 300 Ib. In torpedo craft 
with reciprocating engines the weight was often 
as low as 50 Ib. per indicated horse-power. This | 
great reduction in weight was obtained in many | 
ways, among whic’; were the use of water-tube boilers | 
of the so-called “ express” type, and an increase | 
in the speed of revolution of the engines resulting | 
in piston speeds of as much as 1,300 ft. per minute, | 
or more. In one of the fastest destroyers, the | 
Express, built by Laird’s, at Birkenhead, a vessel | 


| connected with the work of three constructors, two|the use of feed water grease filters, and in the 
Englishmen, Sir John Isaac Thornycroft (1843-| balancing of engines, and in 1893 he patented the 
1928), and Sir Alfred Fernandez Yarrow, Bart. | well-known Normand boiler fitted in many vessels 
(1842-1932), and one Frenchman, Jacques-Augustin | of the French, the British and other navies. Be- 
|Normand (1839-1906). The publication by Lady | tween Normand, Thornycroft and Yarrow there 
Yarrow a few years ago of a Life of Sir Alfred Yarrow, | existed a friendly rivalry. Normand’s greatness as 
and the many accounts of his work and of that of | a constructor was marked by the erection in 1911 
his contemporary at the times of their deaths, | at Havre of a striking monument to his memory, at 
render unnecessary more than a brief reference to | the unveiling of which Great Britain was represented 
their careers here. Born within a year of each other,| by Sir William White, 8. W. Barnaby, and J. 
Thornycroft was the son of a sculptor, and Yarrow | Gravell. 

the son of a_ clerk. Thornycroft’s preparation| While it was at Chiswick, Poplar and Havre that 
for his life’s work was obtained in the north in the | most of the pioneering work in connection with the 
shops at Jarrow and Fairfield and by contact with | construction of torpedo craft was done, other men 
Rankine and Kelvin, while Yarrow served an achieved success in the same direction, and after- 
apprenticeship with the well-known Thames firm | wards many firms were engaged in the construction 
of Miller, Ravenhill and Salkeld. When in 1866) of torpedo vessels. Among the most prominent of 
Thornycroft at the age of 23 was able to start build-| these were White of Cowes, Ferdinand Schichau 
ing steam boats at Chiswick, Yarrow and his partner | (1814-1896) and his colleague Carl H. Ziese (1848- 
had secured sufficient capital to open a small shop at | 1917) of Elbing, and the brothers James Brown 
Poplar and it was from the yards they established | Herreshoff (1834-1930) and John Brown Herreshoff 
that later on came many of the finest torpedo | (1841-1915) of the United States, who together 











vessels. Both introduced improvements in the 
construction of small craft and their machinery, 
both built vessels which at one time or another 
held the world’s record for speed, and both added 
immensely to the reputation established for the 
Thames district as a centre of marine engineering by 
the work of the Maudslays, the Penns, Humphrys 
and others. Early in the present century economic 
forces led to the Yarrow works being removed to 
| the Clyde and those of Thornycroft to Woolston, 
but the work which will be considered here was all 
done on the Thames. 
Unlike Yarrow and Thornycroft, Normand came 
| of a family of shipbuilders with traditions extending 
back to the Seventeenth Century. One of his ances- 
tors had been a shipbuilder at Honfleur in 1684, while 
| the firm known to-day as Sté. Ame. Chantiers et 
Ateliers Augustin-Normand, of Havre, was founded 
}at Honfleur in 1728. It was his father, Augustin- 
| Normand who transferred the works from Honfleur 
to Havre, and on his death in 1871, Jacques-Augus- | 
| tin Normand became the head of the firm, a position 
|he held for 35 years. All his training had been 
obtained under his father, and from an early age he 
devoted himself to the study of the theory underlying 
the construction of ships. Of the many vessels con- 
structed, an account is given in an historical booklet 
issued by the firm, while a review of the work of 
Normand himself was published by M. C. Ferrand 
in the Bulletin de l Association Technique Maritime, 
of which society Normand was a leading member. 





(known as the pioneer of high-speed vessels. 


devised the Herreshoff coil boiler and the Herreshoff 
torpedo boat. Needless to say all these con- 
structors had colleagues to whom they owed some of 
their success, and among these may be mentioned 
John Donaldson (1841-1899) and Sidney Walker 
Barnaby (1855-1925), both of whom were long 
associated with Thornycroft. 

The evolution of the torpedo boat can be traced 
back to the use of the spar torpedo, but the history 
of the torpedo boat fitted for firing the much more 
effective Whitehead torpedo begins with the 
Lightning, constructed for the British Navy, in 
1876-77, by Thornycroft. Just previously he had 
built the fast yachts Miranda and Gitana, and it 
was his work with these which caused him to be 
Much 
information about these and of the Lightning is 
contained in his paper entitled ‘“‘ On Torpedo-Boats 
and Light Yachts for High-Speed Navigation,” 
read before the Institution of Civil Engineers, on 
May 10, 1881. The Lightning was a single screw 
boat, 81 ft. long by 10 ft. 10 in. in beam, and 5 ft. 
draught, with a displacement of 28-7 tons. She 
had one locomotive boiler with 525 sq. ft. of heating 
surface, working at 120 lb. pressure, and a com- 
pound engine with cylinders 12} in. and 21 in. in 
diameter, and 12 in. stroke, which, at 350 r.p.m., 
developed 400 i.h.p., giving the boat a speed of 
18-55 knots. The weight of the machinery with the 
water in the boilers was 10-8 tons. So satisfied 
were the Admiralty with the performances of the 


of only 465 tons displacement, the horse-power | His work as a constructor of torpedo boats began in! Lightning that they forthwith ordered twelve 
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similar boats from various firms, and it was with 
one of these built by Yarrow that a speed of 21-9 
knots was obtained. 

Yarrow, like Thornycroft, had become well 
known for his small steam launches, of which 
between 1868 and 1875 he had built more than 300, 
but it was the construction of this torpedo boat 
which formed the starting point of his world-wide 
reputation. In 1878, two of his boats were re- 
garded as the wonder of the review held by Queen 
Victoria at Spithead, and the following year he 
constructed the first sea-going torpedo beat. the 
Batoom, 100 ft. long by 12} ft. beam, and of 5v0 h.p., 
which attained a speea of 22 knots. With these 
boats the record for speed in naval vessels passed 
definitely to torpedo craft, by which it has ever since 
been held. 

At first, torpedo boats in the Royal Navy were 
divided into two classes, first and second, the former 
being for harbour and coast defence, and the latter 
for carrying on board large men of war. Year by 
year the first-class boats of all powers showed a 
progressive increase in size and power. In 1885, 
54 first-class boats were laid down for the Navy, 
27 by Thornycroft, 22 by Yarrow, and 5 by White, 
the largest being 127} ft. long and of 700 h.p. That 
year Yarrow also constructed the Kotaka for 
Japan, 166 ft. long and of 1,400 h.p., while in 1886 
Thornycroft laid down the Ariete for Spain, 147} ft. 
long. This vessel, fitted with a Thornycroft water 
tube boiler, attained the then extraordinary speed of 
26 knots for a short time and a speed of 24-9 knots on 
a two hours’ run. By that time all navies possessed 
considerable numbers of torpedo boats, France 
having 210, England 206, Germany 180, Italy 152, 
and Russia 143. 

Up till 1885, the machinery of practically all 
torpedo boats included a locomotive boiler and a 
two or three cylinder compound engine, the steam 
pressure being from 120 lb. to 140 Ib. per square inch. 
In 1879, the Herreshoffs had fitted a boat with a 
coil boiler, and in 1886, Thornycroft installed a 
water tube boiler in one of his boats as mentioned 
above. The speeds quoted were not attained without 
considerable difficulties, and there were few boats 
which at some time did not experience trouble. As 
a practical test of their efficiency in 1887, 24 boats— 
16 Thornycroft, 4 Yarrow and 4 White—were sent 
on an 80-mile race from Portland around the Ore 
Stone and back. A Yarrow boat came in first 
having done the passage in 5 hours 10 minutes 
15 seconds. Several of them broke down through 
boiler or engine trouble. Next year out of 24 
boats engaged in the manceuvres no fewer than 
16 suffered from some casualty. Locomotive 
boilers as fitted in steam vessels were peculiarly 
liable to fail. By some the trouble was attributed 
to the shallow fire boxes, by others to the tube 
plates not being protected by a bridge, while it 
may be that the absence of the vibration to which 
a boiler of a railway locomotive is subjected when 
being pressed, had some effect on their steaming. 
No complete remedy was ever found and the loco- 
motive boiler was eventually superseded by various 
types of water-tube boilers. The first of these to be 
fitted in torpedo craft was the coil boiler designed 
by the Herreshoffs in 1874, but the boilers subse- 
quently adopted were nearly all of the three-drum 
type. The Thornycroft boiler was patented in 1885, 
the Yarrow in 1889, and the Normand in 1890. 
The Du Temple boiler used about 1890, had been 
originally invented in 1876 by the French naval 
officer, Commandant Felix du Temple (1823-1890), 
for aerial navigation. The other boilers found in 
torpedo craft a little later were the Reed, 1893 ; the 
Blechynden, 1893 ; the Guyot, 1893, and the White- 
Forster, patented in 1897, the latter being a develop- 
ment of the White boiler. 

The existence of large torpedo-boat flotillas in 
all navies, with ever-increasing offensive powers 
naturally called for the construction of vessels 
capable of countering their activities, but, though 
at different times a few vessels were built for this 
purpose, no decisive action was taken until 1886, 


when the Admiralty designed the first of the torpedo ; 


gunboats, or as they were often called, torpedo-boat 
catchers. The first of these were the Rattlesnake, 
Grasshopper, Sandfly and Spider, of about 525 tons 
and 2,700 h.p. These were followed during the next 


ENGINEERING. 








six years by 13 vessels of the Sharpshooter class, of 
735 tons and 4,500 h.p., 11 of the Alarm class, of 
810 tons and 3,700 h.p., and 5 of the Dryad class, 
of 1,070 tons and 3,500 h.p. As a whole they 
proved very disappointing, failing to attain sufficient 
speed to effect their object, and by their numerous 
breakdowns giving their commanding officers and 
engine-room staffs continual anxiety. Only one of 
them, the Speedy, constructed by Thornycroft, 
was originally fitted with a water-tube boiler, but 
later on, when the question of water-tube boilers 
for large vessels was under discussion, the Sharp- 
shooter was fitted with Belleville boilers, the Shel- 
drake with Babcock and Wilcox boilers and the 
Seagull with Niclausse boilers. Though fitted for 
experimental purposes, in each case the value of 
the respective vessels was increased by the altera- 
tion. But after 1893 no more gunboats or catchers 
were laid down. 

It was while these torpedo gunboats were being 
constructed that the French produced some of their 
finest torpedo boats, with speeds up to 24 knots, 
the inspection of which by Yarrow led to his historic 
conversation in 1892 with Admiral Sir John (after- 
wards Lord) Fisher at the Admiralty, resulting in 
the construction of our first torpedo-boat destroyers, 
a class of vessel which successfully accomplished 
what the gun-boats had failed to do, and eventually 
usurped most of the functions of the torpedo boats 
themselves. The term destroyer was by no means 
new, for Sir William White had used it in a letter 
to The Times in 1884, and a writer in T'he Engineer 
for November 17, 1885, had again used it in referring 
to the Destructor, then being built by J. and G. 
Thomson at Clydebank for the Spanish Navy. 
This vessel had been projected by Admiral Pezuela, 
the Spanish Minister of Marine. She was 192 ft. 
long, 25 ft. broad, and of about 385 tons’ displace- 
ment. She had four locomotive boilers and twin- 
screw triple-expansion engines, and on trial, on 
December 13, 1886, attained a speed of 22-6 knots 
when developing 3,800 ih.p. She had a large 
radius of action, and in January, 1887, created a 
record by steaming from Falmouth to Ferrol in 
24 hours. By some she is regarded as thé precursor 
of the torpedo-boat destroyer. 

After Yarrow’s report to Admiral Fisher, the 
Admiralty prepared a sketch design for the new 
type of vessel, fixing the chief features of the type, 
but in placing their contracts, left the responsibility 
for determining dimensions and guaranteeing speeds 
to the various firms, to which therefore the credit 
for the success of the boats belonged. The first 
four torpedo-boat destroyers launched were the 
Havock and Hornet, constructed by Yarrow, and 
the Daring and Decoy, built by Thornycroft, the 
Havock being launched in October, 1893, and the 
others a few months later. The Havock, Hornet 
and Daring, each in turn, created a record for speed, 
the Havock with 26-1 knots, the Hornet with 27-6 
knots, and the Daring with 28-2 knots. In general 
appearance they resembled large torpedo boats. 
The Yarrow boats were 180 ft. long and 18} ft. 
broad, with a displacement of about 220 tons, and 
the Daring, 185 ft. long and 19 ft. broad, with a 
displacement of about 240 tons. They were all 
driven by twin screws, but while the engines of the 
Havock and Hornet were the ordinary three- 
cylinder triple-expansion type, each of the engines 
of the Daring had one H.P., one I.P. and two L.P. 
cylinders, arranged in pairs inclined to each other, 
in order to reduce vibration. But the main differ- 
ences in the boats were found in the stokeholds, 
the Havock having two locomotive boilers with 
copper fireboxes and copper tubes, the Hornet eight 
Yarrow three-drum water-tube boilers working at 
180-lb. pressure, and the Daring three Thornycroft 
boilers, each having three water drums and one 
steam drum, working at 200-lb. pressure. This 
form of Thornycroft boiler became known as the 
“* Daring ”’ type, to distinguish it from the “‘ Speedy” 
three-drum type. The boilers of the Hornet 
differed from those previously used by Yarrow in 
having no down-comers, these being omitted as a 
result of some interesting experiments made at 
| Poplar on the circulation of water and steam in 
tubes. There was a considerable saving in weight 
through fitting water-tube boilers, while to demon- 
strate the capacity of a Yarrow boiler to withstand 
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hard treatment, a trial had been carried out with 
one of the Hornet’s boilers, in which steam was 
raised to 180 lb. in 22 minutes, and the boiler 
worked hard for 38 minutes, after which the fires 
were suddenly drawn, the fire and ash-pit doors 
being at the same time thrown open to the cold air. 
Such a test would have had serious results with most 
locomotive boilers, but the Hornet’s boiler showed 
no signs of injury. Owing to the results obtained, 
all three vessels created a great deal of interest, 
and the following particulars of the machinery of 
the Daring are worth recording for comparison with 
those of later vessels :— 


Engines. 
H.P. cylinder 19 in. 
ad = ae 27 in. 
L.P. cylinders (two) ... 27 in. 
Stroke eas 16 in. 
Revolutions ... 387-8. 
I.H.P. eee ose 4,409. 
Boilers. 
Pressure 200 Ib. per 
square inch, 
Grate surface... 189 sq. ft. 
Heating surface eee 7,890 sq. ft. 
Condensers. 
Cooling surface eee eee -» 2,370 sq. ft. 
Total weight of machinery with water 113-4 tons. 


The Havock, Hornet, Daring and Decoy, were the 
first four of 42 destroyers, which, as a class, became 
known as the “27 knotters,” The contracts for 
these vessels were divided between 14 firms in all. 
The displacement of the boats ranged from about 
250 tons to 300 tons, and the horse-power from 
about 3,500 to 4,800. Six of them had locomotive 
boilers, ten Yarrow boilers, eight Thornycroft 
boilers, three Blechynden boilers, four White 
boilers, eight Normand boilers, two Reed boilers, 
and one Du Temple boilers. One of the boats, the 
Boxer, for a time held the record with a speed of 
29-17 knots, which however, was soon surpassed 
by the performances of two notable foreign vessels, 
the destroyers Sokol, built by Yarrow for the 
Russian Navy, and the remarkable French torpedo 
boat Forban, constructed by Normand. The Sokol, 
the hull of which was of a nickel steel, then called 
** Jolla,”” was 190 ft. long, and of 240 tons dis- 
placement. Steam at 160 lb. per square inch was 
supplied to her twin-screw triple-expansion engines 
by eight Yarrow boilers, and when developing 
4,039 indicated horse-power, she attained a speed of 
30 knots, the first ship in the world to do so. The 
Forban was a much smaller vessel than the Sokol, 
being only 144 ft. 4 in. long. The stipulated speed 
was 29} knots, but on trial on September 26, 1895, 
with a displacement of 126 tons, and her engines 
developing 3,975 indicated horse-power, her speed 
was slightly over 31 knots, another world record. 

The next step in the progress of torpedo craft 
was the construction of some 60 or 70 destroyers 
having displacements of from 310 tons to 370 tons, 
and of from 5,700 h.p. to 6,400 h.p. The designed 
speed was 30 knots. As in the case of the 27 
knotters, the 30 knotters were built by various firms, 
each of which fitted engines of its own design. 
The Quail, constructed by Lairds, may be taken as 
an example. Her displacement was 360 tons, her 
horse-power 6,300. She was fitted with four 
Normand boilers working at 220 Ib. pressure, her 
piston speed was 1,101 ft. per minute, and the total 
weight of her machinery was 144°3 tons. On full- 
speed trials, the air pressure in the stokehold was 
4} in. of water, and the coal consumption was 
about 2} lb. per indicated horse-power per hour. 
At low speed the consumption was 1-64 lb. 

The 27-knotters and the 30-knotters were all 
completed during the years 1893-1900, and the 
last years of the century saw the construction of 
three destroyers in which the high-speed reciproca- 
ting steam engine reached its maximum output. 
These vessels, the Arab, Express, and Albatross, were 
somewhat larger than the 30-knotters, as will be 
seen from the figures given in Table I, below. 

With these fine vessels, the development of the 
reciprocating steam engine in torpedo craft practic- 
ally ends, for though early in this century a large 
number of “ River” class destroyers were built of 
550 tons displacement, 7,000 h.p., and 25} knots 
speed, the steam turbine had already been shown 
to be suitable for driving high-speed craft, and after 
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its trials in the turbine vessels Viper, Cobra, Velox, 
and Eden, it was definitely adopted for all destroyers. 

A distinguished naval officer once described a 
torpedo boat as “a machine constructed to. run a 
trial trip,” a remark the significance of which will be 
appreciated by those familiar with trials of torpedo 
craft thirty and forty years ago. To enable such 
vessels fitted with reciprocating engines, to attain | 
their designed speed, both boilers and engines had 
to be in the highest state of efficiency and the engine- 
room staff thoroughly conversant with their duties. 
Only the most skilled stokers could possibly main- 
tain steam, while supervision of the engines de- | 
manded not only knowledge and experience, but 
presence of mind and readiness of resource in no 
ordinary degree. The conditions under which trials 


TABLE I. 


Arab Express Albatross 


J. and G Laird Bros. | Thornycroft 


Thomson 


Builders 


Length between per- 


pendiculars, ft 227 235 2254 
Displacement, tons 470 465 430 
Boilers 4 Normand | 4 Normand (4 Thornycroft 
Boller pressure, Ib 

per square inch 250 | 240 250 
Grate area, sq. ft 296 | 264 248 
Heating surface, sq. ft 16,080 17,020 16,020 
Cylinders, diam., in.- | 

iP 22 23 22 | 

LP 33 | 36 334 

2 LP 35 | 38 36 | 
Stroke, in 18 21 20 
R.P.M 390 400 380 
Indicated horse-power| 8,600 9,250 7,500 
Weight of machinery 

tons 207 -6 208 190-3 
Speed, knots 10-9 wo 31-5 


were then carried out were in marked contrast to 
those obtaining to-day with oil fuel firing, steam | 
turbines, forced lubrication and vastly improved aux- 
iliary machinery. There was heat, noise and vibra- | 
tion everywhere, while in the engine room men | 
worked in a smother of oil and water thrown off | 
by the rapidly revolving cranks. It was, 
writer said, often a case of “ pour on oil and trust in 
Providence.” Such accidents as did and 
they were by no means few, ranged from the bending | 
of rods and the heating of bearings to the fracture | 
of crankshafts and the bursting of cylinders. 

Among the accidents, that to the 30-knot destroyer 
Foam on August 3, 1898, when running a trial off | 
Maita, was one of the most notable, owing to the 
action of Engineer R. W. Toman who after one of 
the I.P. cylinders had burst, ordered every one out 
of the engine room and himself stayed below to | 
shut off steam As the engines were flying round | 
immediately after the accident,” the official report | 
said, there was every danger of the connecting | 
rod being driven through the bottom, but it was | 
greatly lessened by the promptitude and pluck | 
shown by Mr. Toman in shutting off the main stop | 
valves and so reducing the risk of the ship being | 
sunk or seriously damaged, and the lives of all on | 
board being probably lost.”* In the case of H.ML.S. 
Bat, another 30-knotter, it was the L.P. bottom 
end connecting rod bolt which broke, with the result 
that the piston was driven out of the cylinder, 
projected through the deck and fell into the sea, 
this amazing accident occurring without injury to 
anyone. The accident un- 
questionably that which occurred in the 30-knot 
destroyer Bullfinch on July 21, 1899 when doing 
her contractor's trials in Stokes Bay. She had 
already made six runs at an average speed of 29-74 
knots when the starboard H.P. connecting rod 
broke at the fork. The cy linder ‘ractured for two- 
thirds of its circumference, while a connecting rod 
bolt through the bottom of the vessel. 
No fewer than 11 men were scalded to death. As 
the vessel was still the property of the builders a 
claim was made by them against the underwriters, 
out of which an action in the courts arose, the matter 
not being finally settled till about four and a-half 
vears after the accident. The case was of excep- 
tional interest owing to the number of eminent 
engineers and men of science who gave evidence. 


as one | 
' 


| 
occur, 





most disastrous was 


was shot 


* It may be of interest to recall that the Vermont, the 
firat steamboat to ply on Lake Champlain, was lost on 
October 15, 1815, through an accident to her engine, in 
which the connecting-rod was forced through the bottom 
of the vessel. 


| next largest and tallest structures in New York—the 
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The accident was the subject of an article in ENGIn- 
EERING of August 25, 1899, (vol. lxviii, page 237), 
the judgment of the court was given in the issue of 
November 21, 1902 (vol. lxxiv, page 690), while 
the evidence and the finding of the judge were 
referred to in another article on February 5, 1904 
(vol. Ixxvii, page 179). 


THE EMPIRE STATE BUILDING, 
NEW YORK CITY. 
By Frank W. Skinner. M.Am.Soc.C.E. 
(Continued from page 526.) 

Structural Framework.—The building, including 
the mooring mast, contains about 58,000 tons of 
structural steel, as compared with the combined 
weight of 64,000 tons of structural steel in the three 


| 60-storey Woolworth building, the 73-storey Chrysler 
| building, and the 70-storey building of the Man- 


|of the upper-floor girders, 
jand 12, above, and supporting the latter to such a 
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the columns with short split I-beams that are 
equivalent to very deep web T’s, instead of the 
standard shelf angles. The direct wind stress was 
assumed to be proportional to the capacity of the 
column to resist the overturning moment, and the 
different members were designed with relative 
stiffness proportionate to the horizontal movements 
produced by the wind pressure. The total wind 
pressure on the north and on the south face of the 
building was computed to be 4,340,000 Ib., including 
318,000 lb. on the mooring mast, and an attached 
dirigible. 

Below the 6th floor there are 220 main columns, 
the outermost being set in 4 ft. from the building 
line. Above the 6th floor the number of columns 
diminishes to 74, at the 8lst floor to 50, and to 
four in the mooring mast. None of them are 
offset except wall columns in the 21st, 25th, 72nd, 
88th and 90th storeys, and an unusually small 
proportion are carried on girders. Column loads 
| up to 2,600,000 Ib. are transmitted from the column 
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building and its contents, and to resist the stresses 
developed by a wind pressure of 20 Ib. per square 
foot on all exposed vertical surfaces above the sixth 
floor, plus a horizontal pull of 100,000 Ib. from a 
dirigible anchored to the top of the mooring mast. 
Throughout this article the floors are numbered on 
the American system, in which what is known in 
England as the ground floor is described as the 
Ist floor. 

Below the 71st storey the vertical panels between 
the columns enclosing the four sides of the area 
occupied by the elevators are wind-braced by full 
storey-length knee braces running from the ends 
of the lower floor girders to intermediate points 
as indicated in Figs. 11 


degree that some of them were made lighter than 
they otherwise would have been. Where knee- 
braces were not permissible, and where the wind 
moments were smaller, the necessary stiffness was 
secured by connecting the beams and girders to 


Norse.—On page 525 ante, column 1, line 10 from the 
bottom, the price of the site on which the Empire State 
Building was built was given 2 dols. per sq. ft. 


Although this the figure given in the original 


as 


Is 


manuscript, it is obvious from the context that the figure 
per sq. ft. 


should have read 200 dols 


| proportioned to carry the entire weight of the | steel slabs alone. For loads greater than 4,500,000 Ib. 


the lower ends of the columns are extended by 
bottom sections of cover plates, which form wings, 
planed on the upper and lower edges to bear 
accurately against the cover plates above and on 
the planed surfaces of the slabs below. This 
enabled the areas of the slabs and grillages to be 
greatly increased, and ensured uniform distribution 
of the loads on the pierconcrete. Fig. 13, page 587, 
shows the arrangement for the most heavily loaded 
column (10,340 kips). Fig. 15 shows a typical 
grillage being lifted into place, and Fig. 14 one 
of the footing slabs in place before pouring concrete. 

The heaviest grillage supporting a column base 
on a concrete pier carrying a load of 10,340 kips 
is illustrated by Fig. 13. It was made up of a 
14-ft. 4-in. by 4-ft. 6-in. slab, 6} in. thick, riveted to 
the top flanges of 13 24-in., 120-lb. I-beams 8 ft. 3 in. 
long, and weighed about 30,000 lb. The base of 
the column supported by it was extended by two 
13-ft. 8-in. wide wing plates 4} in. thick and 8 ft. 5in. 
high. 


All columns were built up with heavy 14-in. 


by 425-lb. Carnegie beam section as the basic 
component. The outside dimensions of the 425-lb. 


section are 18-51 in. depth over flanges and 16-5 in. 
width across flanges; thickness of web, 1-9 in 
For loads up to 5,700,000 Ib. the columns have 
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simple H-shape cross-sections made with this single, 
heavy-rolled H.-beam, with the flanges reinforced, 
if necessary, by 24-in. cover plates up to 3} in. 
in thickness or 32-in. cover plates up to 4 in. in|’, in. 
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'of the column rivets were more than 6 in. long 
|under the head, and were 1} in. or 1} in. in 
|diameter. All column bearings were planed to 
The column arrangements at the ground 


thickness, with their projecting edges stiffened by | floor and 22nd floor are shown in Figs. 27 and 28, 
horizontal diaphragms from 5 ft. to 6 ft. apart | page 589, Fig. 26 showing the column arrange- 
vertically, as shown in Figs. 16 and 17. For greater | ment of the mooring mast referred to below. 












































The fabrication of 
the steel at the rate 
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Fig. 25, page 589, by 


| Steel Slab | the letters A and M. 
od a aA The steel was given a 
'\ Bottorn - shop coat of iron oxide 


and linseed-oil paint 
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and a field coat of 
asphaltum paint, which 
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Area Cross Section = 301-99 Sq.Jn. Area Cross Section = 380-99 Sq.tn. 
Weight perFoot = 1294 Lb. 
MaximumLoad = 4530 Kips Maxtmuun Load = §715 Kips 


Weight per Foot = 1026-8 Lb. 


(94872 0.) 


loads the columns have a closed rectangular cross- 
section made with two built-up channels, two cover 
plates, and a centre H-beam, as in Fig. 18. The 
heaviest column of this type, shown in Fig. 19, 
supports a 10,340,000-lb. load on the footing shown 
in Fig. 13. It has a cross section of 684 sq. in., 
and weighs 2,325 lb. per linear foot exclusive of 
connection details. The largest section of this 
column, which was the heaviest piece handled in 
erection, weighed 44 tons, and is believed to be the 
heaviest column of its length ever used in a building. 
Fig. 20, page 588, is a view of the column erection 
at a very early stage. Most of the columns were 
fabricated in two-storey lengths, with field splices 
of adjacent columns in alternate storeys, thus 
breaking joints for construction purposes. Some 











Weight per Foot = 2177 Lb. 
Maximam Load = 9604 Kips 


spans of 8 ft., was itself protected with cinder- 
concrete fireproofing, which was also used for the 
columns in the basement and in the lower storey. 
Figs. 21 and 22 show work in progress on the floor- 
beams, columns, &c. Interior columns were pro- 
tected by fire-proofing with 2-in. terra-cotta blocks, 
while the wall columns above street level were fire- 
proofed with 4 in. of brickwork. 

The mooring mast, nearly 205 ft. high to the 
peak of its roof, has a 595-ton structural-steel frame- 
work supported on the centre of the main roof. It 
is substantially a separate 20-storey building, with 
outer walls of chrome-nickel steel alloy, ornamented 
with cast-aluminium winged buttresses, and provided 
with upper and lower glass-enclosed observation 
rooms and galleries. The diameter of the tower is 
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| 33 ft. at the level of the upper observation floor. 
The upper observation platform has a circular floor 
25 ft. in diameter, above which there is a cylindrical 
structure 25 ft. in diameter and 26 ft. high, sur- 
mounted by a conical roof designed to contain 
part of the mooring equipment. Below the upper 
observation platform the mooring mast has a 
rectangular framework 35 ft. square down to an 
elevation 1,001 ft. 6 in. above the street. 

The Mooring Mast.—The building proper termi- 
nates, for commercial purposes, at the 85th main 
storey ; its 87-ft. by 139-ft. roof, 1,045 ft. above the 
street, is the 86th floor. This consists of an outside, 
open observation terrace and circular glass-enclosed 
observation rooms and galleries surrounding the 
72-ft. by 60-ft. base of the mooring mast, consisting 
of a well-braced, slender tower of steel and aluminium 
rising, as alréady stated, 204 ft. 8 in. higher to its 
domed summit, 1,250 ft. above the street, where 
dirigibles may be moored to discharge passengers 
at the topmost observation gallery encircling the 
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Area Cross Section'= 640-29 Sq.In. Area Cross Section = 683-94 Sq.In. 


Weight per Foot = 2325 Lb. 
Maximum Load = 10340 Kips 
(3483.P.) “RNGIORREIN 


tower at an elevation of 1,224 ft. This is the 
loftiest point accessible to the public, and is reached 
by a passenger elevator and stairs ; above it ladders 
ascend 26 ft. farther to the place reserved for the 
beacon installation. 

From the 87th floor to the 101st floor, the tower 
now contains only the elevator and stairway shafts, 
illuminating equipment, the ventilation ducts and 
plenum chamber, from which foul air from the 
building is ejected by exhaust fans, and space 
for the ultimate installation of mooring apparatus 
and machinery. 

Above its base all the steel framework of the 
tower is enclosed in an outer skin of glass, alumi- 
nium, and polished chrome steel. This, at the 
102nd floor offset, rises 3} ft. above the observation 
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gallery floor to form a protective parapet. The| from the 85th floor roof to the foundations, and | main roof into the base of the tower, anchoring it 
observation gallery, 4 ft. wide, will accommodate | required the reinforcement of the steel in the|and directly supporting four deep trusses at the 
40 persons, is protected by a substantial railing 4 ft. | framework there by the addition of about 200 tons | 89th storey. These carry the four corner columns 
high, and encloses a glass-walled observation room | of metal in the columns and wind bracing. lof the 26 ft. by 26 ft. five-storey main shaft 105 ft. 
265 ft. in diameter. The tower and its equipment! The framework of the tower shown under con-|high extending to the 100th floor, above which 
weigh 1,050 tons. struction in Fig. 24, below, consists of a rectangular | there is a circular shaft 53 ft. high. ' 
The structural design of the mooring mast was | base diminishing in three stages at the 87th, 88th,| The column spacing in the tower shaft differs 


























Fie, 20. Cotumn Erection at Ear.ty Stace. 





Fig. 22. Cotumn ConsTRUCTION. 











Fie. 21. Work in Progress on FLoor Beams. 





























tee | * tron ed 


Fie. 23. Tor or tHe Tower, 104TH FLoor. 











intended to provide for the installation of equipment | and 89th floors from 76 ft. by 60 ft. at the . 
similar to that at Cardington, England, and at the | 86th floor, to 54 ft. by 48 ft. at the 89th Fie 
St. Hubert Field, Montreal, and to accommodate | floor. Above this the wall columns are in 

air ships much larger than any now in existence, | continuous vertical lines, not set in, as far 

which, so far, have never been known to develop | as the 100th floor about 53 ft. below the apex. The | from that in its base, and its columns are supported 
an anchorage pull of more than 17 tons. This tower | exterior walls, however, are set in slightly at the | by a system of 72-in. plate girders in the first 
is proportioned for a horizontal pull of 50 tons at | 92nd, 94th, and 96th floors. | storey of the base, and 50-in. plate girders in the 
the apex, plus 30 lb. per square foot of wind! Twelve of the regular interior columns of the| second while four trusses 9} ft. deep in the fourth 
pressure on the vertical exposure. The stresses | main building are carried straight upwards without | storey support the remainder of the tower. As the 


produced had to be carried down about 1,080 ft., | offsets for three stories, or about 38 ft. above the | outer walls are spaced considerably beyond the tower 


. 24. FRAMEWORK OF TowrR UNDER 
CONSTRUCTION. 
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columns, the wind pressure is transmitted from 
them to the panel points through three full height | 
vertical outrigger trusses in each wall well seen | 


Fig. 25. 
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braced with four plate girders 34 ft. deep forming | 
a rectangular base for the cylindrical top section in | 


which all wall panels of the two lower storeys are 
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in Fig. 24. Additional bracing is provided by | 
inclined trusses in vertical planes through the 
diagonals of the tower plan; these trusses extend 
from the second, third and fourth floors of the shaft 
to the main roof. The upper floor of the shaft is 


knee-braced, while the open top storey 25 ft. high 
is braced by radial shop-riveted roof trusses, 
abutting at the apex against a 22-in. steel hawser 
pipe. Fig. 23 shows the top of the tower (the 
104th floor), 11 ft. 6 in. in diameter. 
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Stresses and Deformation.—Actual measurements 
corrected for temperature variations have deter- 
mined that, due to compression in the columns, 
the 85th floor level is 6 in. below the theoretical 
elevation, a decrement closely corresponding to 
that calculated from the dead load stress and 
modulus of elasticity of 29,000,000. 

No wind vibrations or displacements are percep- 
tible by ordinary observation. The opportunity has 
been taken of providing for the exact simultaneous 
measurement of wind pressures and stresses by the 
American Institute of Steel Construction. For this 
purpose a series of outer wall tubes at different 
levels, on opposite sides of the building, have been 
connected with pressure-recording devices which, 
with velocity records, will give wind data that may 
be co-ordinated with simultaneous readings from 
50-in. extensometers graduated to ,,',5, in. 
installed on portal beams and on the four corner 
columns. Simultaneous readings will be automati- 
cally made and recorded by electrically operated 
cameras. 

On typical floors the dead load is 95 lb. per 
square foot, and the live load is assumed to be 
50 Ib. per square foot. The average weight of the 
exterior walls is about 110.lb. per square foot, 
including furring, pilasters, steel columns and 
facing. In the mooring mast the weight of the 
walls is only about 20 Ib. per square foot. 


(T'o be continued.) 





| LITERATURE. 
—>— - 
| Die Dampfturbinen, thre Berechnung und Konstruktion, 


| mit einem Anhang tiber die Gasturbinen. By Dr.-INa. 
| Gustav Fit Gev. Leipzig: J. A. Barth. [Price 
34.50 marks.] 


| Die thermodynamische Berechnung der Dampfturbinen. 
By Dr.-Ine. G. Forner. Berlin: Julius Springer. 
[Price 7.60 marks.] 

New books on the design of steam turbines have 
been infrequent in recent years, and these two pub- 
lications will be of interest to engineers as giving 
in convenient form a large amount of information 
regarding modern methods in the construction of 
turbines and in the process of their design. 

| Dr. Fliigel’s book is an admirably competent 
survey of the whole subject, covering in great 
| detail both the thermodynamic and the construc- 
| tional aspects of design. Though the length is only 
‘some three hundred pages, the author has been 
| able, by concise writing and by confining his atten- 
| tion to essentials, to make the book unusually com- 
| plete. It should be very suitable for the require- 
ments of advanced students, while engineers will 
| find it valuable as an excellent summary of modern 
| practice. 

| Following an introductory chapter on the general 
types of turbine, the flow of steam through the 
‘nozzles and blades of a turbine stage is very fully 
considered. Flow losses are examined in detail, 
jand a long chapter is given to considering the 
behaviour of the complete stage under the influence 
| of the many variable factors. Passing next to the 
| complete turbine, the author deals with the general 
| theory, with questions of efficiency and power losses 
‘and with variations in the conditions of working. 
| An interesting chapter, entitled “‘ Various measures 
‘for the improvement of heat-economy,” gives 
| particulars of feed-water heating and re-superheat- 
| ing systems, steam accumulators, and binary fluid 
turbines. 

The actual design of a turbine is dealt with in two 
parts. The first is a very good treatment of the 
general design, including the determination of all 
main dimensions, while the second describes the 
construction and proportioning of individual parts 
of the machine. The latter section, occupying 
nearly one-third of the whole book, is too detailed 
to be easily summarised, but includes every im- 
portant component of the rotor and casing, together 
with a brief treatment of governor mechanisms, 
condensers and gear drives. The appendix on gas 
turbines gives a short account of what has so far 
been accomplished in this new branch of turbine 





The book by Dr. Forner approaches the subject in 
a very different way. Its chief purpose is to provide 
methods of computation for use in the general design 
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of a turbine, that is, in fixing the number and sizes 
of the respective stages. Calculations are given for 
all usual types of axial and radial-flow stages and 
for complete machines. The methods appear to be 
sound, and well suited for practical use. They are 
well explained and are illustrated by actual calcu- 
lations for particular cases. 

It is to be regretted that the author was not able 
to find space for a more complete treatment of the 
principles of turbine design. In work of this kind 
it is inevitable that many assumptions should be 
made, and these are liable to appear somewhat 
arbitrary when given without full explanation. For 
this reason a reader without some previous know- 
ledge of design would probably find difficulty, unless 
he was able to supplement his reading by frequent 
reference to other works. 

The book is too restricted in its scope to be of 
general appeal, but to those who have a special 
interest in the working-out of designs for turbines, 
it should be capable of giving valuable assistance. 


Chemical Engineering and Thermodynamics Applied to 
the Cement Rotary Kiln. By Georrrey Martin, D.Sc., 
Ph.D. London: Crosby, Lockwood & Son. [Price 
3le. 6d.) . 

Tue cement industry abounds with problems which 

are of intense interest from the chemical engineering 

standpoint, and in view of the theoretical studies 
which have been carried out by various authorities 
on particular aspects of the industry, one naturally 
turns to this book with curiosity and interest, in 
order to ascertain whether it truly reflects the 
advances which have been made and how these 
have been applied in the modern cement industry. 
Few fields of research offer such excellent opportuni- 
ties for the co-operation of chemistry and engineering 
as that which deals with thermal efficiency applied 
to the various operations in this important industry, 
one which is essentially physical in character and 
so full of potentialities. Those who have followed 
the thermodynamic studies carried out by Dr. 

Martin during the period he occupied the post of 

director of research of the British Portland Cement 

Research Association will welcome the appearance 

of this stimulating volume which deals compre- 

hensively with a particular aspect of the industry. 

The author has himself contributed very largely to 

our knowledge of thermodynamics, applied to the 

various types of physical and chemical problems 
involved, indicating where simplification is possible, 
and it is to be hoped that he will continue the 
work so that eventually the various factors may be 
disentangled and their relative importance evalu- 
ated in basic researches applicable to the whole 
industry. Dr. Martin develops his theme in a 
lucid manner, presents the fundamentals of the 
subject clearly and has not restricted himself to 
terms of free energy only, but has invariably chosen 
the function best suited to the problem in hand. 
Although a large amount of research work has 
been carried out dealing with thermal efficiency 
in cement making, the manufacturers have been 
extremely reluctant to apply the results of such 
researches to practical operation. This is in sharp 
contrast with the highly successful methods which 
have been applied by the American Cement Manu- 
facturers in order to prevent cement dust nuisance 
in the vicinity of such works. It is acknowledged 
in the industry that the rotary kiln is a source of 
considerable internal and external heat radiation 
loss, and many attempts have been made in order 
to design rotary kilns of higher thermal efficiency 
or of at least equa! thermal efficiency to that of 
shaft kilns. The principal m»thods suggested for 
increasing the thermal efficiency of rotary kilns 
are by introducing a series of baffles so arranged 
as to shield the different parts of the kiln from 
direct radiation losses; by enlarging the calcina- 
tion zones; and by baffling the radiant heat by 
means of dust. Attempts at applying these 
methods in practice have been attended with 
considerable practical difficulties, due very largely to 
the lack of attention paid to theoretical problems of 

a fundamental nature. 

and 8 ft. in diameter, radiates from its surface 

during a year’s operation, an amount of heat 
equivalent to approximately 1,200 tons of coal. 


Recently, kiln design has been studied with particu- ' Navigation Company, the Anchor Line, the Allan 
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lar attention being given to the efficient utilisation 
of the heat from the hot zone gases; this has 
resulted in the construction of kilns of much greater 
length than formerly, producing a product of higher 
quality and at lower cost but without increase in 


decrease. The author brings forward many sugges- 
tions for the conserving of the heat in rotary kilns, 
but the practical difficulties involved appear to be 
very formidable in view of the necessity of procuring 
refractories of sufficiently high resistance. 

Anyone desiring to become acquainted with the 
developments made in connection with the thermal 
efficiency of cement rotary kilns during recent 
years, can be confidently referred to this volume, 
which is the most complete contribution yet pub- 
lished to the literature of a subject of importance 
both to pure and applied science. The author 
has provided the specialist in thermodynamics 
with an invaluable practical text-book, and has 
furnished the chemical engineer who wishes to 
apply the principles of thermodynamics to his own 
specific problems with an extremely useful work of 
reference. Though naturally the book is of parti- 
cular interest and importance to those engaged in 
the cement industry, many of the chemical engineer- 
ing concepts studied and developed are capable of 
application in the solving of problems in many other 
industries. 


A Shipbuilding History, 1750-1932. Alexander Stephen 
& Sons, Limited, Linthouse, Glasgow. 
Tue history of shipbuilding in Scotland, and 
especially on the Clyde, is full of the records of 
men whose names once were, or still are, household 
words. Napier, Hall, Steele, Scott, Denny, Hen- 
derson, Elder, Connell, Tod, Macgregor, and Thom- 
son are but a few of the names of founders of firms 
and of the builders of famous ships. Through the 
| work of them and their contemporaries the Clyde 
| became the greatest shipbuilding centre the world 
has ever seen, and the story of which is full of 
inspiration. One chapter in the story is contained 
in this worthy record of the members of the Stephen 








sar te 
| with Clyde shipbuilding. It may be that some- 


| times, as the writer of the foreword to the volume 
says, * history is but dry stuff,” but the story of the 
| Linthouse firm goes far to prove the contrary. The 
| record of a family which has constructed ships for 
lelose on 200 years could hardly be without con- 
| siderable interest, but when from its yards have 
| come not only brigs and schooners, but also clippers, 
whalers, yachts, tramps and Atlantic liners, the 
story is one which carries one into all the seven 
seas. 

The first shipbuilder in the Stephen family was 
Alexander Stephen I (1722-1793); the second, his 
nephew, William Stephen I (1759-1838). Then 
came William’s two sons, William II (1790-1829) 
and Alexander II (1795-1875), followed later by the 
three sons of the latter, William III (1826-1894), 
Alexander III (1832-1899), and John (1835-1917). 
The members of the family in the firm to-day are 
| the sons and grandsons of the third Alexander. The 
first Alexander began shipbuilding at Burghead as 
long ago as 1750, and from his small venture sprang 
the business which spread to Aberdeen, Arbroath, 
| Dundee, Kelvinhaugh, and finally Linthouse. Ships 
were built at Dundee from 1844 to 1893, at Kelvin- 
haugh from 1852 to 1870, and at Linthouse from 
| 1870 onwards. Nearly a hundred vessels were 
| launched at Dundee, while no fewer than 537 have 
| been built on the Clyde. The Dundee yard was 
especially famous for its whalers and vessels for 
Arctic exploration, among which were Shackleton’s 
| Nimrod and Aurora and Scott’s Terra Nova and 
| Discovery. Iron shipbuilding was commenced at 
| Kelvinhaugh in 1852; in 1862 Alexander II took 
;out a patent for composite construction and built 
| the John Lidgett with iron frames and wooden 
planking—an innovation which was watched with 
| interest by the Admiralty ; in 1872 engine building 
| was commenced ; in 1884 the firm constructed its 





A rotary kiln, 200 ft. long | first triple-expansion engine, in 1912 its first set of | 


| turbine machinery, and in 1922 its first set of Diesel 
propelling machinery. Among its clients of the 
last half-century have been the British India Steam 


thermal efficiency, and in some cases a distinct | 


family, who from 1852 onwards have been connected | 
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Line, the Elder Dempster Line, andthe Peninsular and 

| Oriental Steam Navigation Company, for which it 
constructed in 1929 the turbo-electric liner Viceroy 
of India and in 1931 the turbine ships Corfu and 
|Carthage. For Lord Furness, in 1903, the firm 
built the Emerald, the first turbine-driven yacht to 
cross the Atlantic, and for the Allan Line, in 1905, 
the Virzinian, one of the first large vessels to be 
fitted with turbines. 

One of the chapters in the book deals with the 
historic Shenandoah, which became the property of 
the Confederate Government during the American 
Civil War. Launched at Kelvinhaugh, August 17, 
1863, as the Sea King, this ship was of composite 
construction, 220 ft. long, 36 ft. beam, and 1,018 tons 
gross register. She was fully rigged, but was fitted 
with a compound engine of 200 h.p. and had a 
telescopic funnel and a lifting screw. Her speed on 
trial was 11 knots. Chartered at first by the British 
Government to carry troops to New Zealand, she 
was employed for a time on the China coast, and 
then sailed for home. Just about that time the 
Confederate cruiser Alabama had been destroyed by 
the U.S.S. Kearsage off Cherbourg, and when the 
Sea King left England again it was but to pass into 
the Confederates’ hands. In October, 1864, she 
sailed for Madeira, was met by the Laurel with 
stores and guns, and was immediately equipped and 
renamed the Shenandoah. On October 27 she 
began her search for American ships. Her cruise 
took her to South America, the Cape, Australia 
and the North Pacific, and before the war was over 
she had captured 37 vessels. Hostilities at an end, 
she sailed for the Mersey, which she reached 
November 6, 1865, and was formally surrendered to 
|the British Government for the United States. It 
was the depredations of the Shenandoah and the 
Alabama which cost this country about 3,000,000/. 

Like other firms, Alexander Stephen and Sons 
experienced all the difficulties associated with the 
upheaval due to the war. From merchant-ship 
construction they turned to the building of 
destroyers, of aeroplanes, and even to the making 
|of artificial limbs. Eighteen destroyers were built, 
|and the machinery for all save three was constructed 
|at Linthouse. Aeroplane work was carried out in 
|collaboration with Messrs. G. and J. Weir, Limited, 
}and by the termination of the war there had been 
|completed and dispatched 50 B.E. 2C. scouting 
| machines and 430 F.E. 2B. fighters, the engines for 
all of them being supplied by the Royal Aircraft 
Factory. Succeeding years were years of intense 
activity in shipbuilding, only, however, to be 
followed by the worst depression the shipbuilding 
world has ever known. Yet three times in the 
last ten years the Linthouse firm has topped the 
tonnage for any yard in the Clyde, and with its 
fine equipment it is now in a position to deal with 
any calls made upon it. 





Socrety or Grass Tecunotocy.—The opening meet- 
ing of the new session of the London Section of the 
Society of Glass Technology was held in the Science 
Museum, on October 5. Dr. C. H. Desch, F.R.S., 
delivered an interesting lecture on “ The Solid State,” 
in which he gave a detailed account of the latest know- 
ledge on the structure of solids, with particular reference 
to the study of single crystals. Dr. Desch’s remarks 
were mainly confined to non-vitreous substances, but 
he concluded his address with a suggested application 
of the new theories to the constitution of glass, by which 
he explained why glass could no longer be considered as 
an undercooled liquid. The meeting was also the annual 
general meeting of the London Section, and Mr. T. C. 
Crawhall was re-elected honorary secretary for another 
year. It was announced that the annual informal dinner 
would take place on December 14. 


Prize ComPpeTITION FOR WELDERS.—Owing to the 
success attending the two previous competitions, the 
Institution of Welding Engineers has decided again to 
offer the Gold Medal of the Institution and a prize of 10 
guineas for the best original paper by a working oxy- 
acetylene or electric welder, on “ Improvements in 
| Welding Practice." The competition is open to all 
| operative welders, resident in the British Empire, includ- 
| ing non-members of the Institution. Papers, which 
; should not exceed 6,000 words in length, must be based 
on the author's own practical experience, and may be 
| accompanied by working data, drawings or photographs, 
but must not include copy from matter previously 
| published. Further particulars may be obtained from 
the secretary of the Institution of Welding Engineers, 
30, Red Lion-square, London, W.C.1. All entries must 
be in the secretary’s hands not later than January 31, 
1933. 
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60-IN. CENTRE HIGH-SPEED ROUGHING LATHE. 


CONSTRUCTED BY MESSRS. 


CRAVEN BROTHERS (MANCHESTER), 


LIMITED, 


ENGINEERS, REDDISH. 

















60-IN. CENTRE HIGH-SPEED 
ROUGHING LATHE. 


Tue lathe illustrated in the accompanying figure 
has recently been built by Messrs. Craven Brothers 
(Manchester), Limited, Vauxhall Works, Reddish, 
Stockport, for shipment abroad. It affords an inter- 
esting example of modern development in the design 
of machines for the use of tools of high-speed steel 
and tungsten-carbide alloy for really heavy duty. To 
take full advantage of the properties of these steels 
and alloys, a wide range of speeds is provided, and the 
machine is exceptionally rigid to maintain accuracy 
under the heaviest cuts. The height of the centres is 
60 in., the length of the bed is 84 ft., and work 60 ft. 
long can be admitted between the centres. The main 
driving motor is of 80h.p. to 150 h.p. capacity, and 
the approximate weight of the machine, without the 
electrical equipment, is 174 tons. 

The bed is of the four-shear type, 9 ft. 9 in. wide, 
with square section ways of ample width to give long 
wearing qualities. It is built up in three sections, 
and a close texture is imparted to the ways in the 
casting process. Machine-cut steel racks are bolted to 
the front and rear of the bed for the hand and power 
motions of the saddles and loose headstock. The fast 
headstock is of the totally-enclosed type, designed for 
the heaviest duty. The spindle is carried in capped 
parallel bearings of Craven bronze, and all the gearing 
is of high-tensile steel and is mounted on large-diameter 
auxiliary shafts. The change-speed motion is mounted 
on the front of the headstock as shown. All the motions 
are interlocked and it is impossible to engage two gears 
at once. The spindle is of forged steel, with a solid 
spigot and flange for locating and securing the face- 
plate. The diameter of the front neck is 22 in. The 
thrust is taken on a special multiple-collar thrust 
bearing. The faceplate is 10 ft. in diameter, and is of 
cast-iron, heavily ribbed to avoid distortion. It is 
fitted with four steel jaw slides, adjustable by screw 
and ratchet lever. The jaws slide in machined Tee-slots 
in the faceplate, and are fitted with location pins and 
bolts for securing them in the desired position. The 
faceplate is driven by a spur gear ring of large diameter, 
made from 40-ton steel. The ring is bolted to the 
rear of the faceplate, and is driven through a nickel- 
chrome pinion, with a bearing on each side to minimise 
noise and vibration under heavy cuts. The main 
driving motor is of the variable-speed type, and is 
mounted on a baseplate at the end of the bed. It is 
coupled direct to the high-speed shaft through a 
Bibby flexible coupling. The spindle speeds range 
from 0-5 r.p.m. to 12 r.p.m. 

A cascade oiling system is built into the headstock, 
and each pair of gears receives a continuous flow of oil 
at the point of engagement. The oil is supplied by a 
small motor-driven pump, which is started and stopped 
in synchronism with the main driving motor. The 
spindle and auxiliary-shaft bearings are lubricated by 
a second pump, driven from the same motor as the 
cascade system, and drawing oil from the same tank. 
A Tecalemit filter and a pressure gauge are incorporated 
in the oil circuit for the main bearings. Both systems 





exception of the pump and tank, and a second filter 
is fitted through which the oil from both the gears 
and bearings passes before re-entering the tank. The 
headstock is fitted’ with a built-in tachometer and 
ammeter, and inspection windows, with suitable 
illumination, are provided for examining the interior 
of the headstock while the machine is running. 

The loose headstock has an exceptionally wide base 
and is of heavy construction. A four-jaw chuck, 
8 ft. 6 in. in diameter, is provided, mounted on a 
revolving steel spindle carried in capped parallel 
bearings in the headstock. The revolving spindle is 
22 in. in diameter, and is fitted with an inner barrel 
bored to receive a cone centre, the usual adjustment 
being provided for the latter by means of a screw and 
handwheel. The latter is mounted on the side of the 
headstock as shown. The end thrust on the revolving 
spindle is taken through a multiple-collar thrust 
bearing, and lubrication is effected by a mechanical 
pump driven from the end of the spindle. The head- 
stock is mounted on an intermediate plate, and has a 
transverse adjustment for slight taper turning, or for 
setting the centre accurately for parallel work. The 
headstock can be traversed along the bed either by 
hand or by a quick-power motion, the latter being 
operated by a separate flange-mounted motor. 

Saddles of the firm’s latest design are fitted, there 
being two at the front and two at the rear of the bed, as 
shown. Each front saddle is fitted with a compound 
slide rest, with an adjustable swivel slide which may 
be set at any angle, and having the top tool slide 
adjustable transversely by hand. This arrangement 
of the tool slide enables the operator to set the tool 
without leaving the work. In addition, a longitudinal 
power motion is provided on the swivel slide so that 
short tapers may be turned. Each back saddle is 
fitted with rests of the non-swivelling type, the slides 
being specially designed to resist the heavy strains 
arising from back cutting, which are transmitted 
directly to the bed. All four saddles are provided with 
a self-acting surfacing motion actuated by nut and 
screw, a self-acting sliding motion actuated by rack 
and pinion, and hand and quick power traverse along 
the bed, the latter being operated by independent 
flange-mounted motors, one for each saddle. Each 
motor is provided with push-button control. The 
longitudinal feed shafts at the front and rear of the 
bed, from which the sliding and surfacing feeds are 
derived, are provided with self-acting tumbler bear- 
ings. All the feed gearing is arranged in the saddle 
aprons, and each saddle has six reversible feeds for 
both sliding and surfacing, thus giving the wide range 
necessary for either rough or finish turning. All the 
feeds are interlocked and are fitted with safety 
clutches. 

The lathe is controlled by push buttons, which are 
grouped on each saddle and on the fast headstock, and 
the machine may be entirely controlled from either 
front saddle. The lubrication has received special 
attention throughout, and whenever possible, a mechan- 
ical system has been fitted, as already described. 
Where this has been found inconvenient, one-shot 
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OF GAS 


EFFLUENTS From Gas Works. 


THE next report submitted was that of the Liquor 
Effluents and Ammonia Sub-Committee. This was 
presented by the chairman, Mr. Charles F. Botley. 
This report presented a summary and review of all the 
work so far done, to minimise the production of gas- 
works liquor effluents or to render such effluent suitable 
for discharge into public sewers or rivers. The amount 
of purification required by a works effluent could be 
regarded as a measure of its undesirability as sewage. 
Most commonly, the test applied was that of oxygen 
absorption. It did not follow, however, that the relative 
difficulties of purification of the liquors was propor- 
tional to the oxygen absorption, since it was only a 
rough measure of the oxygen required in the bio- 
chemical oxidation which took place at the sewage 
works, and this gave no indication whatever of the ease 
with which oxidation occurred. Four substances in 
the effluent accounted for almost all its oxygen 
absorption, namely, the phenols, the higher tar acids, 
thiosulphates and thiocyanates. Work had been done 
to see how far it is possible to prevent the formation 
of the higher tar acids and to recover the phenols 
from ammoniacal liquors. An electrostatic tar precipi- 
tator was found to be most effective in reducing, or 
eliminating, the higher tar acids. Various methods 
had been used for the removal of the phenols from the 
liquor, but the one which met most favour was to wash 
the liquor with benzole and recover the phenol from 
the benzole, either by distillation or by washing with 
caustic soda. Another solvent used for the recovery of 
phenols was tricresyl phosphate, which had advantages 
over benzole in its low volatility and solubility in water, 
as well as its great capacity for dissolving phenols. 
One way of getting rid of the excess liquor was by 
evaporation, either into the bases of chimneys, or on 
the bars of producers, or in boilers using waste heat. 

The section of the report dealing with ammonia 
incorporated a survey, by Mr. H. Hollings and Dr. 
E. W. Smith, of the position of by-product ammonia 
in a gas works. The fall in the price of neutral 
ammonium sulphate to as little as 5/. 5s. per ton, led 
to many gas undertakings ceasing to practise recovery, 
preferring to dispose of the crude liquor in some other 
way, usually by destruction. Owing to the unsatisfac- 
tory state of the ammonia market, the management 
of the Cheltenham Gas Works decided to discontinue 
the recovery of ammonia, and to dispose of the crude 
ammoniacal liquor by means of the sewers, In 
preliminary tests, 3,000 gallons of ammoniacal liquor 
were admitted to the sewers each day. This liquor 
had a total ammonia content of 1-225 per cent., and 
an oxygen absorption of 1,900 parts per 100,000. 
Almost all the ammonia was absorbed by oxidation 
in the sewage beds, being converted mostly to nitrate. 
The final effluent was good, and of satisfactory oxygen 
absorption. An increase in the rate of the liquor passed 





pumps have been fitted, or in the case of isolated 


are totally enclosed within the headstock, with the! bearings, nipples are provided for an oil gun. 





to the sewers to double the former quantity still gave 
satisfaction. A further step to 9,000 gallons per day 





592 


afforded evidence that the limit of the power of the 
beds to oxidise all the ammonia was being reached. 
These full-scale experiments showed that the sewage 
works were quite capable of dealing with ammonia 
liquor up to 0-5 per cent. of the dry-weather flow of 
sewage, when discharged at a uniform rate. 

Almost parallel experiments with a different type of 
liquor and of sewage were made at Hinckley. Here 
the spent liquor had not previously been treated 
regularly by the sewage works, the sewage contained 
trade wastes, particularly from dyeworks, and the 
ammoniacal liquor contained an abnormally large 
quantity of thiocyanate. The amount of liquor enter- 
ing the sewers in this case was kept sufficiently constant 
to ensure that the variation was not more than 10 per 
cent. The amount of liquor passed into the sewers 
was varied by stages from 240 gallons up to 800 gallons 
per day, after which it was maintained at the latter 
figure, which amounted to 0-2 per cent. of the dry- 
weather flow. Considering the high oxygen absorption 
of the liquor, this amount was at least equal to the 
normal production of a gas-works serving the same 
area as the sewage works. The tests showed that the 
ease of oxidation of the liquor was equal to that of 
the sewage. The Cheltenham results indicated that 
spent liquor was more easily oxidised than sewage. 

Mr. A. L. Holton pointed out that no figures of costs 
of bacterial purification were given, but thought that 
in some cases they would be prohibitive. The proper 
place for the total, or partial, treatment of liquor 
effluent was the gas works. The fact that gas-works 
ammoniacal liquors were much more toxic to sewage 
bacteria than spent liquor, would prove a serious 
matter, should it become necessary to suspend the 
manufacture of sulphate of ammonia. Mr. F. R. 
O'Shaughnessy pointed out that it was not justifiable 
to generalise on the results obtained at Cheltenham, 
because in other cases trade wastes had to be dealt with in 
addition to gas-works effluents. Dr. Monkhouse called 
attention tothe danger, where drains were old and un- 
trapped, of introducing ammonia liquors into the sewers, 

Mr. D. C, Cross described how he had dealt with the 
ammonia question at Lea Bridge. Local conservancy 
regulations prohibited the entry of effluents into the 
river. They were, therefore, sold to a chemical concern 
and used to make sulphate. When transport changes 
caused a large reduction in the value of the scheme, 
a concentrator was installed and resulted in a return 
to economic treatment. Dr. W. G. Anderson put 
forward a plea that the gas industry should retain a 
share in the market for ammonia. Mr. C. F. Botley, 
in reply, stated that he never pretended that gas works 
effluents could be treated at the same cost as ordinary 
sewage, but they could best be dealt with at the 
sewage works, when utilisation was impossible. 

Gas Frae Erricrency. 

The first paper considered on Wednesday, November 2 
when Mr. J. Herbert Canning occupied the chair, was 
one by Dr. Harold Hartley, on “* The Conversion of the 
Potential Energy of Coal Gas into Radiant Energy.” 
This was confined to a consideration of the emission of 
infra-red energy by a Bunsen type of flame, and the 
changes which could be effected by the insertion of 
solid bodies in the flame, or by the use of radiants as 
in a gas fire. The structure of the flame was not 
conical as was commonly believed, but was revealed 
by examination through a stroboscopic disc, to be of 
a wave form, tapering in and then curving out again. 
The heat radiated from the stream of hot gases passing 
away from the visible outer cone, provided the major 
part of the total obtained from the flame. Other 
sources were the outer and inner visible cones, which 
were sheaths of flame, anc the inter-conal gases. The 
data of gross emission of heat suggested that the 
material of the surface of the gas fire radiant might 
influence to a marked extent the amount of energy 
radiated for a given gas consumption. It had also to 
be remembered that the design of the radiant might 
have a greater influence than any variation on the 
emissivity, or catalytic properties, of the coating 
material. To determine the effect of coatings, four 
sets of radiants, made from the same moulds, were 
used. It was found that the uncoated radiant gave 
an appreciably higher efficiency than was attained with 
an alumina coating. Another with 5 per cent. of 
cobalt oxide in the alumina restored the efficiency 
practically to that of the original untreated specimen. 
With uranium oxide, the efficiency was increased. 

Tests were carried out with a seven-radiant fire to 
determine the changes in efficiency resulting from 
variation in the aeration of the flames. The primary 
air to gas ratios were 3-4, 2-68 and 2-38. The best 
results at normal and sub-normal consumptions were 
attained with the air to gas rates of 2-68. This investi- 
gation showed the vital importance of ensuring good 
combustion of the inter-conal gases. The major part 


of the energy emitted by a fire came from the incan- 
descent portion, but little conversion to radiant exergy 
by the heated products being possible once they had 
passed away from the radiant. 
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Professor W. A. Bone opened the discussion by 
reviewing the present state of knowledge of the emis- 
sion of radiations from a heated body. Dr. E. W. Smith 
put forward a plea for the continuation of the investi- 
gation work on gas fires, in collaboration with other 
manufaciurers and the gas undertakings, to obtain an 
evolutionary improvement in their efficiency. Dr. Mar- 
garet Fishenden thought the design of fires wrong, as 
they created but a limited zone of comfortable condi- 
tions. 

Mr. C. A. Masterman said that it was an astonishing 
fact that the heat radiated from the exposed face of a 
bright gas fire corresponded in amount to that of a 
black body of equal exposed area, at a uniform tempera- 
ture of about 650 deg. C. The products of combustion 
left the top of the radiants at a higher temperature than 
that. Amongst the other speakers, Dr. Burroughs 
Moore referred to the characteristics of translucent 
fused silica in regard to the selective transmission of 
various types of radiant energy. 


Tue Stema-CaLoRIMeETER. 

The next report was presented by Mr. J. W. Wood. 
It concerned an examination of a Sigma recording calori- 
meter with special reference to its suitability as an 

ficial recording instrument under the Gas Regulation 
Act of 1920. It had been notified by the Gas Referees 
that as an alternative to the more elaborate forms of 
recording calorimeter, in certain testing places, they 
might prescribe the provision of this simple and robust 
instrument in conjunction with a Boys non-recording 
calorimeter. As a result of the tests, it was decided 
that if properly installed and given reasonable attention, 
the instrument could be expected to indicate the gross 
calorific value of town’s gas with an error of not more 
than +2 per cent. This recorder, it was suggested, 
might be serviceable for indicating the changes in 
calorific value which occur between official testings 
and, in small and medium-sized undertakings, of 
securing greater uniformity of calorific value than would 
be possible without such instrumental assistance. 


Tue Workine oF INTERMITTENT VERTICAL CHAMBERS. 

At the afternoon session on Wednesday, November 2, 
the first report presented concerned “ Tests of the 
Intermittent Vertical Chambers at Croydon.” This 
report, prepared by Dr. F. J. Dent, dealt with a new 
plant, erected by the Woodall-Duckham Company, 
in which the carbonisation was an intermittent process, 
the chambers being filled and completely discharged 
periodically. Charging and discharging were effected 
by gravity and heat was recuperated from the waste 
gases by the secondary air. Compared with continuous 
vertical retorts the intermittent nature of the chamber 
process facilitated the carbonisation of certain coals, 
while in contrast to horizontal retort practice, the 
complete filling of the chambers permitted satisfactory 
steaming, enabled the calorific value of the gas to be 
controlled and an increased thermal yield to be obtained. 
A further characteristic, which depended upon the 
static nature of carbonisation, was that as the whole 
of the chamber was heated to carbonising temperature, 
the waste gases left the combustion flues at a relatively 
high temperature. They were not continuously cooled 
by the incoming coal, as was the case with some types 
of vertical retorts. In addition, as the coke was 
discharged at a high temperature, a further loss of 
heat resulted. The results obtained showed the yield 
per ton of coal carbonised as gas containing 78-6 therms. 
The gas production efficiency was 63-2 per cent., 
the carbonising efficiency was 85-3 per cent., and the 
waste heat boiler recovered 37-5 per cent. of the total 
heat in the waste gases. 

Mr. W. Grogono called attention to the fact that 
the plant was now, 33 months after installation, giving 
better results than it did in trials 15 months ago. This 
was due to the yields being increased by the use of 
slightly higher temperatures. Mr. T. Carmichael 
looked upon these tests as evidence of the need for 
prolonged trials of gas works plant to obtain dependable 
information. Twenty-eight days was reasonable. Mr. 
Arthur H. Lymn referred to the results of a test made 
five years ago on a plant several years old, in which 
the yield per ton of coal carbonised was 83-2 therms. 
With efficient dry cooling of coke, he said, intermittent 
vertical chambers were probably the best means of 
carbonisation. 


REFRACTORY MATERIALS. 

Dr. H. G. Colman then presented the report of the 
Refractory Materials Joint Sub-Committee. This 
included five communications on specific reports and 
progress reports on two different classifications of 
investigations. Experiments in the patching of retorts, 
to ascertain the effect of the application of cement 
in a dry and finely divided state by means of compressed 
air and by the use of a blow-pipe flame, showed that 
the latter method afforded encouraging results. Other 
sections of the report gave the results obtained in the 
work on the permeability of different samples which 
had been made at 850 deg. C. and had confirmed 
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the findings indicated by earlier work at lower values, 
that the permeability decreased with increasing 
temperature. From the results, it appeared that the 
leakage from gas retorts at high temperatures, apart 
from cracks, was in all cases slight and was rather 
greater from silica than from fireclay retorts. Further 
work had confirmed the dangers accruing from the 
presence of iron-spots in refractories subjected to the 
action of carbon monoxide. 








THE MAYFAIR AUTOMATIC 
TELEPHONE EXCHANGE, LONDON. 


Tue Post Office have recently erected a new five- 
storey building in Farm-street, London, W., which 
will ultimately accommodate three 10,000-line auto- 
matic telephone exchanges—Mayfair, Regent and 
Grosvenor—under one roof. For the time being it is 
housing the equipment of the Langham exchange in 
addition, but when a further stage in the conversion 
from manual to automatic working has: been reached, 
this will be moved to another building, which has up to 
now been occupied by the Regent manual exchange. 
This subdivision into four exchanges, however, only 
applies to apparatus directly associated with the sub- 
scribers’ lines, and to the numerical and first code 
selectors, as the remainder of the equipment, including 
the directors, auto-manual devices and power plant, 
will be common, an arrangement which, it is hoped, 
will make for greater efficiency, besides saving floor 
space. 

As at present arranged, the basement of the building 
is used for accommodating four 25-cell batteries, each 
of which has a capacity of 9,890 ampere-hours, though 
this can be raised to 12,500 ampere-hours by the 
addition of extra plates. The motor-generators for 
charging these batteries are installed on the ground 
floor, and consist of three sets manufactured by the 
Electric Construction Company, Limited, Wolver- 
hampton, each of which has an output of 1,900 amperes 
at 57 volts. They are driven by 440 volt, 50 cycle, 
three-phase motors. The four dynamotors, which 
supply current for the ringing and tone signals, are 
also installed on this floor. Each of these machines 
has an output of 4 amperes at 75 volts, two being 
wound for operation from the mains and the others 
for connection to the battery. The main and inter- 
mediate distribution frames, which carry the auto- 
matic equipment, are accommodated on three of the 
upper floors, and are mounted on steel shelves, fixed to 
700 single-sided racks, so that the “ jack-in ”’ principle 
of connection can be used. This facilitates the running 
of the permanent wiring, and renders it unnecessary for 
it to be disturbed when any adjustment or rearrange- 
ment of the apparatus is necessary. The fourth floor 
houses an auto-manual switchroom, in which 100 
‘* A” sections and 12 “ B ” sections are accommodated, 
while, in addition, there are 26 sections for use in con- 
nection with the toll services. This equipment is 
required to facilitate interworking between the new 
exchange and the existing manual exchanges. 

Like the other automatic exchanges in the London 
area, the seven-digit director system* is used at Mayfair, 
though considerable improvements have been made in 
its design. A further development has been brought 
about by the number of large subscribers in the area 
who require several exchange lines, sometimes as many 
as 100, though only one entry appears in the Directory. 
To ensure connection with a disengaged line in one of 
these groups, Private Branch Exchange Final Selectors 
have therefore been installed, which give access to the 
first disengaged line in groups of 10, 20 and 200. The 
registration of the calls dialled is automatic, and is 
completed only when the called subscriber’s receiver 
is removed. The equipment also includes voice- 
frequency key-sending apparatus, which is the latest 
development for setting up calls. All this apparatus 
was manufactured by the Automatic Electric Com- 
pany, Limited, Liverpool. 

A further point to which attention may be called 
is the lighting. This is effected by a system of 60-watt 
and 100-watt lamps backed by steel reflectors set at an 
angle of 45 degrees, and attached alternately to the 
fronts of opposite sets of racks, so that an even illumina- 
tion is thrown over the whole surface of the equipment. 

The Mayfair exchange was formally opened by the 
Postmaster-General (The Right Hon. Sir H. Kingsley 
Wood) on Tuesday, November 8, the transfer from 
Regent having been successfully effected a day or two 
earlier. The remaining lines associated with the 
exchange, as well as those connected to Langham and 
Grosvenor, will be changed over within a few weeks. 








GENERATION oF ELEctTrRicrry in Great Brirarn.— 
During the first ten months of 1932 the total amount of 
electricity generated by authorised undertakers was 
9,730 million units, compared with 9,095 million units 
for the corresponding period of 1931, representing an 
increase of 635 million units, or nearly 7 per cent. 


* See ENGINEERING, vol. cxxiv, page 854 (1927). 
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LETTERS TO THE EDITOR. 


THE MECHANISM OF LUBRICATION. 


To THE Eprror oF ENGINEERING. 





Srr,—May I say that, to my mind, British engineers 
owe you a debt of gratitude for your leading article 
of August 5 last, in which you dealt faithfully with a 
paper on the above subject by Messrs. Parish and 
Cammen. 

When the paper was read at a recent meeting of 
the Institution of Petroleum Technologists, there was 
a regrettable lack of the necessary courage to call a 
spade a spade, even in the most polite language. Only 
one member of the audience succeeded in creating the 
appropriate atmosphere of comedy; each of the 
others, when called upon by the president, timidly 
offered points of criticism, instead of brushing: the 
thing aside for the rubbish which it was. 

I enclose my card, and remain, 
Yours faithfully, 


London. November 9, 1932. ScruTATOR. 








PROGRESS OF THE ELECTRICITY 
SUPPLY INDUSTRY. 


To tHe Eprror or ENGINEERING. 


Sir,—Our attention has been called to an article 
on ‘* Progress of the Electricity Supply Industry ” 
which appears in your issue of September 16 last. 
There are two points to be deduced from it which are 
of interest to us as supporters of the independent power- 
house plant. 

The total kilowatt-hours generated are given as 
10,947,500,000, and the total kilowatt-hours sold as 
9,073,800,000. The ratio between these two is 0-83, 
and the high efficiency claimed by these super-stations 
must be multiplied by this ratio to arrive at its value 
from a business point of view. In the United States 
station efficiency is on a basis of kilowatt-hours sent 
out. 

The average revenue per kilowatt-hour sold is given 
as 1-38d., with 2-67d. for lighting and domestic 
purposes and 0-8ld. for power. The domestic load 
accounted for 58 per cent. of the total revenue at 
3-3 times the price, so the private individual would 
appear to be subsidising industry fairly heavily. 
Further, taking the working expenses as 0-58d. and 
the generating expenses as 0-26d., we get a total of 
0-84d., which shows that 0-8ld. is not the economic 
price for current. 

Yours faithfully, 
For BEeLiiss AND Morcom, LimIrep, 
JouN BELLIss, 
Ledsam Street Works, Birmingham. Director. 
November 10, 1932. 








MODERN PHYSICS. 
To THE Eprror oF ENGINEERING. 


Str,—Referring to your editorial of June 3 entitled 
‘Modern Physics,” where phenomena are mentioned 
which make it appear that electrons have some of the 
properties of waves, as well as some of those of cor- 
puscles, might I suggest the following material pheno- 
menon as something of a shadowy parallel of the ideas 
concerned. ; 

Take a long, large, rigid-walled pipe completely 
filled with water and fitted with a small piston and 
cylinder at each end-cover. If now a pint (corpuscle) 
of water is injected more or less suddenly into the pipe 
by forcing one piston home, a wave of pressure will 
travel along the water in the pipe and will ultimately 
reach the other end after having travelled with the 
velocity of sound (in water). When clear of both ends 
of the pipe the band of compressed water comprising 
the wave will be the only manifestation of the pint of 
water injected. Further, the only manifestation of 
the wave is its velocity, as it is impossible to “ freeze ” 
the wave in any position so that observations may be 
made. By freeing the piston at the far end of the pipe 
the pressure wave can be made to inject a replica of the 
original pint into the cylinder there, being then mani- 
fested by position and mass. Transference of water 
pint by pint in this way involves a creepage of water 
along the pipe at a speed not related to the velocity 
of the waves, but determined by the size of the pipe, &c. 
When this creepage is made to approximate to the 
speed of the waves, the question, obviously, becomes 
complicated. 

With the above picture in mind the phenomenon is 
fairly simple, but expressed by equations only it can be 
made quite as mysterious as any ‘“‘ modern physics.” 

Yours faithfully, 
Cairns, North Queensland. A. P. FLockarr. 


_ENGINEERING. © 











THE WILLINGDON BRIDGE, 
CALCUTTA.* 


” By R. Mam, M.C., B.Sc., Assoc.M.Inst.C.E. 


TuE congested state of the coal-traffic to the docks 
in Calcutta over the East Indian and the Bengal- 
Nagpur Railways had for many years called for improved 
facilities, the connection between these railways, by 
the Jubilee Bridge at Naihati, 26 miles north of Calcutta, 
having reached its maximum carrying capacity many 
years ago, and the bridge itself not being strong enough 
for present-day loads. 

The construction of the Howrah-Burdwan Chord 
line, shortening the route to Calcutta by 7 miles, and 
the building of a new bridge over the river at Bally, 
were decided upon before the war, and this line was 
opened in 1917. Not until 1925 was the construction 
of the connecting link across the river at Bally sanc- 
tioned, and operations commenced late in 1926. ~The 
bridge consists of seven spans of 350 ft. each and two 
land spans of 80 ft., and is designed for the “‘ Heavy 
Mineral” standard of loading. It carries two 115 Ib. 
per yard railway tracks, spaced 16 ft. 6 in. apart, 
with a roadway 18 ft. wide and an 8-ft. footpath on 
each side. Each of the main spans weighs 2,428 tons, 
complete with bearings. 

The spans rest on semicircular-ended brick piers 
founded on double octagonal steel-and-concrete caissons, 
70 ft. by 37 ft., sunk to a depth of 130 ft. below mean 
sea-level in thé case of the deep-water caissons, and 
110 ft. in the case of the shallow-water caissons. The 
load on the foundations of this bridge is 3°54 tons 
per sq. ft. net pressure, compared with 5:5 at the 
Saxa bridge. The river is tidal at the site, and 
there is a great variance in tides throughout the year. 
The velocity in spring tides is 10 ft. per second. The 
river is 4 mile wide and more than 55 ft. deep at high 
water in parts, shallowing towards the Calcutta bank. 
The caissons ranged in height from 25 ft. 9 in. in the 
case of the shallow-water caissons to 63 ft. (weighing 
600 tons) for the deep-water area. 

An accident occurred to one caisson which ran 14 ft. 
Another caisson struck a sunken country boat laden 
with hardwood timber and heeled 5 ft. This was 
rectified by driving tubes into the clay and firing off 
explosive charges to shatter the timber. Finally, 
outside dredging had to be resorted to in order to right 
the caisson. Caissons were found when tilted to drift 
and move considerably out of line. 

The main spans were fabricated in India, and in 
accordance with certain proposals put forward by 
Mr. L. H. Swain, Assoc.M.Inst.C.E., Bridge Engineer, 
East Indian Railway. There were no mitred joints, 
and it was arranged that the joints should be built to 
the angles shown on the drawings. This necessitated 
the bottom boom being built level and riveted, and 
then cambered. The object was to eliminate the 
secondary stresses of erection when the span was 
loaded, and so reduce the total stresses in the girders, 
Observations were made during erection, and the 
results obtained by Mr. Swain indicated that the 
primary stresses allowed for in the design of spans so 
erected could be increased, thereby effecting a consider- 
able saving in steel and reducing the weight of the 
span. The bottom boom was laid from the centre, 
and each piece was jointed up when laid. The boom 
was then riveted and cambered, and the diagonals were 
erected. In erecting the top booms, the outer end of 
the boom piece was kept up by the amount of the 
camber from an erection stop until making the joint 
at the opposite end. Hydraulic riveting was used 
first, but was found to be too slow. Pneumatic riveting 
was adopted, and the time of erection of a span was 
reduced from four months to two months. 

As it was not possible to float a service span from 

opening to opening, a staging consisting of groups of 
piles was built, with two 60-ft. openings bridged by 
60-ft. standard railway spans. In the remainder of 
the staging, 20-ft. standard railway spans were used. 
These spans were later utilised in the approaches. 
The main spans of the bridge were erected without 
the roadways, to keep the floating weight down to 
1,750 tons. Four spans were floated out to bridge 
the deep-water portion of the river; the other three 
were built on staging. In the operation of floating 
out, the arrangements were so perfected that each 
span was landed within an inch of its final line and 
height. Special 250-ton hydraulic jacks, arranged to 
work simultaneously, were placed below the end cross 
girders, and the span was finally accurately located. 
The roadway steelwork, concrete, and tracks were then 
added. 
One span was loaded with a test load of 2,600 tons— 
practically its total designed load with impact increment 
(2,735 tons). The total cost of the bridge was approxi- 
mately 1,420,0001. 





ECONOMIC TROUBLES OF 
ROUMANIA. 


In spite of the depression prevailing throughout 
the world, Roumania has been able to maintain a 
favourable balance in her international trade account, 
since although the value of her exports of cereals, 
timber and oil has suffered a decrease, her imports 
have also fallen. The position has many interesting 
features, for while the favourable balance has made it 
possible to maintain the gold standard, the diminution 
of imports has resulted in loss of revenue from duties, 
and the Government has had great difficulty in dealing 
with current expenses. Not only have customs 
receipts dropped, but the smaller turnovers of all 
business organisations have resulted in decreased 
_ of direct and indirect taxation. New taxes have 

instituted, but their yields have not proved 
sufficient to cover the deficits, and it is recognised that 
only an increase in trade can now effect a permanent 
improvement in the economic life of the country. 
How far it is possible to expand production of economic- 
ally saleable commodities it is- difficult to estimate. 
The large estates have been divided up, and nine-tenths 
of the cultivable land is now under the control of 

ts, who have an outlook on production which 
is very different from that of the earlier landowners. 
Again, to a country dependant upon its exports, 
efficient means of transport are essential, but in 
Roumania the railways are state-owned, and the 
system is sadly inadequate. Road transport is only 
possible on any scale with ox-drawn wagons, and the 
roads as yet, with the exception of one recently con- 
structed by the Swedish Roads Company from 
Bucharest to Ploesti, are not suited to motor transport 
throughout the year. Capital is needed for every phase 
of the activities that might improve the position of 
the country. At present, a thorough investigation of 
the entire system of finance and administration is being 
undertaken by French experts. 

There are other features of the present economic 
position of Roumania that demand the attention of all 
traders. These are referred to in a recently-prepared 
report to the Department of Overseas Trade on 
Economic Conditions in Roumania in 1931, pub- 
lished by H.M. Stationery Office at 2s. 6d. net, For 
instance, the compiler of the report, Mr. R. J. E. 
Humphreys, calls attention to the existence of the 
fear that legislation might be passed with retroactive 
effect, introducing risk to those granting credit to 
Roumanian traders, which could neither be foreseen 
nor insured against. An example of such legislation, 
and of its effects, was the Law of Conversion of Agricul- 
tural Debts. This was announced last October, and 
since passed, and provided for the cancellation of 
50 per cent. of the debts due by agriculturists, and 
allowing payment of the other 50 per cent. over a 
period of thirty years. The moral effect of this 
decision legally to sanction the non-payment of debts 
has adversely affected the confidence of traders outside 
the country, and it is recommended that British traders 
should conduct their business with the country on 
terms of “cash against documents,” and to give no 
credit. 

The United Kingdom exported goods to Roumania to 
the value of 1,333,0001. in 1931, a drop of over 613,0001. 
as compared with 1930, and 983,000/. on the basis of 
the 1929 figures. On the other side of the trading 
account, the British imports of Roumanian origin 
amounted in 1931 to 3,409,000/. The principal pro- 
ducts of Roumania in the trade account with the 
United Kingdom are petroleum and its derivatives, and 
cereals ; together these cover 97 per cent. of the total 
trade. Roumania purchases from us textiles, cotton 
and wool, iron and iron manufactures, other metals, 
and the various types of industrial machinery, officially 
classified as mechanical apparatus, machines, and 
motors. Generally speaking, most of the industrial 
concerns in Roumania are at present suffering from 
adverse conditions, many are working far below 
capacity, and some of the important engineering 
establishments, which depend largely upon orders from 
Government departments, including the railways, are 
contemplating closing down. 








TecuHNIcAL Fitms.—Some particulars have reached 
us of Dance-Kaufmann cycle films, which have been 
prepared for the purpose of assisting lecturers and 
others in the teaching of scientific and engineering 
subjects. They can be used for illustrating any process 
or effect that is either naturally cyclical or can be 
arranged to be so for instructional purposes. The films 
already available include some illustrating the theory 
of light, alternating currents, waves and radiation, the 
theory of the induction motor, mechanical power trans- 
mission devices, pumps and hydraulic apparatus, certain 
mathematical operations, and many others. Each sub- 
ject can be supplied in films either 35 mm., 16 mm. or 
9-5 mm. wide, and can be employed in any projector 
which can be threaded with a looped film. Put par- 








October 5, 1932. 


* Abstract of a paper read. before the Institution of 
Civil Engineers, on Tuesday, November 15, 1932. 





ticulars are obtainable from Messrs. Dance-Kaufmann, 
18, Upper Stanhope-street, Liverpool. 
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80-H.P. RADIAL AIR-COOLED 
AERO-ENGINE. 


Ir is no exaggeration to state that Great Britain 
leads the world in light aeroplane construction, and 
apart from Mr. J. A. Mollison’s successful crossing of 
the Atlantic in August last, many noteworthy flights 
have been achieved in British machines of this type. 
While in no way belittling the work of the fuselage 
designers, the major credit for these flights must be 
given to the engine builders, and it is noteworthy that 
while there are no British light aeroplanes now built 
fitted with foreign engines, British engines are widely 
employed in small foreign craft. One of the most 
successful engines, employed in a number of pioneer 
flights and holding more than one world’s record, is 
the Pobjoy Model “R,” manufactured by Messrs. 
Pobjoy Airmotors, Limited, Hooton, Wirral, Cheshire. 
This engine, illustrated in Figs. 1 to 8 annexed, and on 
pages 595 and 59s, is a seven-cylinder radial model with 
air cooling. The cylinder bore is 77 mm., and the piston 
stroke 87 mm., giving a capacity of 2,835 c.c. The 
rated output is 75 b.h.p, at 3,000 r.p.m., corresponding 
to 1,400 r.p.m. for the geared airscrew, but the engine 
will give a continuous output of 80 b.h.p. at 3,060 
r.p.m., rising to 85 b.h.p. at 3,300 r.p.m. as a maximum. 
The weight of the engine, including the airscrew hub, 
hand starter, full dual ignition and short exhaust 
pipes, is 135 Ib., or 1-7 lb. per rated horse-power, and 
this exceedingly low figure, in combination with proved 
reliability, no doubt accounts largely for the popularity 
of the unit. 

The crankcase, which is shown in section in Fig. 4, is 
of aluminium alloy and is in four parts, consisting of 
two central portions, one carrying the cylinders and 
the other enclosing the valve-operating gear, and 
the two end pieces. The crankshaft, shown with the 
connecting rods and other associated parts in their 
assembled positions in Fig. 5, is of the single-throw type, 
built up in two pieces, the construction of the joint 
being shown in Fig. 4. The shaft is carried in four 
bearings, and is drilled for lightness. There is a large 
roller bearing on each side of the throw, a ball bearing 
at the rear end, and a plain bearing at the front. The 
rear ball bearing serves to locate the shaft longitu- 
dinally. The crankpin is hardened, and carries a 
floating bronze bush running inside the hardened eye 
of the master connecting rod, to which the six articulated 
rods are linked, as shown in Fig. 6. The cylinder bodies 
are of steel, and are spigoted and flanged into the 
crankcase, the holding-down bolts being visible in 
Figs. land 2. The cylinder heads, of aluminium alloy, 
are screwed and locked into the bodies. The pistons 
are of the slipper type, made from aluminium alloy, 
while the connecting rods are of steel. Each cylinder 
head carries one inlet and one exhaust valve, operated 
by push rods. Quick-detachable aluminium covers are 


provided over the rockers. The drive for the cam 
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Fig. 2. Front View or ENGINE. 





plate is shown in Fig. 4. It will 
be seen that there is a spur wheel 
keyed to the crankshaft imme- 
diately behind the rear ball bear- 
ing, and that this engages with 
a wheel of equal size on the 
camshaft, which is mounted on 
ball bearings immediately above 
the crankshaft. A small spur 
wheel at the rear end of the 
camshaft engages with an_ in- 
ternal-toothed ring secured to 
the camplate, the reduction ratio 
being 6 to 1, so that there are 
three inlet and three exhaust 
cams on the plate. The latter 
runs on a@ plain bearing, with a 
floating bush, and both sets of 
cams are formed solid with the 
ring. The tappets are of the 
usual roller type, and work in 
guides mounted in the main 
casing. These guides can be seen 
in Fig. 7, the cam-plate being 
shown separately on the left of 
the same figure. The bevel wheel 
on the rear of the camshaft 
serves to drive the magnetos. 

As already mentioned, the air 
screw is geared. The reduction 
is effected by a pair of double- 
wheels with a reduction 
ratio of 2-13 to 1, so that the 
screw is off-centre, as shown in 
Fig. 1. It might reasonably be 
anticipated that this arrangement 
would result in somewhat uneven 
cooling of the cylinders, but that 
no trouble is experienced in this 
respect is shown by the excellent performance of the | is a view of the after end cover from the outside. The 
engine in practice, and by the fact that it passed the brackets on which the magnetos are mounted can be 
Air Ministry Type Test without difficulty. The reduction | seen in this figure. The distributors are mounted at 
gears are shown in section in Fig. 4, and in elevation | a slight angle with the vertical in an accessible position 
in Fig. 5, and it will be noticed from the former figure | above the magneto driving shafts, and are driven from 
that the airscrew shaft is mounted on a ball bearing, | the latter by skew gearing. Their position is indicated 
which serves to take the thrust, at the forward end, and | by the run of the high-tension leads in Fig. 3, and they 
a roller bearing at the rear end. The drive is steadied | can be seen with their covers removed in Fig. 8. Shielded 
by a flywheel mounted on the crankshaft in front of the | ignition can be provided for use with radio apparatus. 
helical gear wheel. This flywheel also acts as a/| The induction system is shown in Figs. 1, 3 and 4. A 
centrifugal filter, and will be referred to later in | single Claudel-Hobson carburettor is employed, located 
connection with the lubricating system. |at the base of the induction branch cast in the rear 

Two synchronised, independent ignition systems are | end cover, as shown in Fig. 4. The branch leads into 
fitted, each consisting of a B.T.H. magneto and high | a central chamber, from which pipes of equal length 
tension distributor, and with separate plugs in each | feed the various cylinders. The central chamber is 
cylinder. As already mentioned, the magnetos are provided with a hot spot, to which the exhaust gas is 
driven from the end of the camshaft. Their location | led by the two pipes shown in Fig. 3. The mixture 1s 
is showa in Fig. 3, and the inclined shafts, by means | further heated as it passes up the induction branch 
of which they are driven, can be seen in Fig. 8, which | by the hot oil in contact with the inner wall. The 
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arrangement of the exhaust piping will be clear from 
Figs. 1 and 3. The weight of the standard collectors 
is 8 lb., and the system is designed to avoid expansion 
troubles. The pipes are heavily chromium plated. 

The lubricating system for the engine is of particular 
interest. The oil-pump is mounted on the front 
of the engine at the base, as shown in Figs. 2 and 4. 
A wheel with helical teeth, mounted on a short hori- 
zontal shaft above the pump, engages with one side 
of the main double-helical gear wheel on the crankshaft. 
The smaller wheel is formed in one piece with a skew 
gear, and this engages with a corresponding skew gear 
at the top of the pump shaft. As shown in Fig. 4, 
the compound wheel runs on ball bearings. The 
pump shaft is not shown in the figure, but the tapered 
column in which it is mounted is shown by dot-and- 
dash lines. The pump is of the gear-wheel type, with 
two sets of wheels which serve as pressure and scavenge 
pumps. The oil from the tank is fed into the left-hand 
bottom filter chamber shown in Fig. 4, and is delivered 
into the upper of the two central rectangular ports, 
at a pressure of 35 lb. per square inch, by the pressure 
pump. From this port, it passes along the passage 
shown to the front crankshaft bearing, and thence 
into the centre of the crankshaft. The hole in the 
latter is stopped off by a cup washer a short distance 
from the end, a’ ' this washer diverts the oil through a 
port into the interior of the flywheel, which constitutes 
a centrifugal filter. The oil re-enters the crankshaft 
behind the washer, and after passing through the crank- 
pin, is delivered to the interior of the rear half of the 
8. . 
Radial holes through the crankpin and shaft feed 
the big-end and cam plate bearing, and the oil reaches 
the low-pressure side of the system through these 
bearings, the plain front end bearing, and a small 
hole in the rear end of the crankshaft. The s 
surrounding the lower half of the flywheel and the 
gear driving the pump acts as a receiving chamber, 
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into which the flywheel and main gearwheel on the 
crankshaft dip, so that an abundant supply of oil at 
low pressure is thrown on to the two bearings of the 
air-screw shaft. The cylinder walls are lubricated 
by the spray from the ends of the big-end bearings, and 
the same supply serves for the gudgeon pins. An 
opening in the wall of the crank chamber allows the 
oil to pass to the valve tappets, while the supply 
leaving the ends of the cam-plate bearing lubricates 
the two rear bearings on the crankshaft and also 
the camshaft bearings. The oil from the bearings, 
and from the receiving chamber referred to, drains 
into the right-hand bottom filter chamber shown 
in Fig. 4, from which it is delivered by the scavenge 
pump into the lower of the two rectangular ports, and 
is finally returned to the tank. The bearings for the 
valve rockers are dust proof, and are packed with 
grease. A grease-gun attachment is provided for 
replenishing the latter at intervals. 

The engine may be started by pulling over the air 
screw if desired, but actually this operation is unneces- 
sary, as a hand starter is provided which will start 
it in any circumstances. The starter is shown in the 
lower right-hand corner in Fig. 4, and it will be seen 
that it consists of a quadrant lever at the lower end of 
a spring-loaded vertical shaft. When the lever is 
pulled over against the spring, a bevel quadrant keyed 
to the top of the shaft engages a complete bevel wheel 
on the crankshaft. The wheel drives the shaft through 
a rachet, which allows the shaft to over-run when the 
engine starts up. The hand starter is operated by 
cable .from the cockpit. The throttle and ignition 
controls are coupled to a common shaft running across 
the rear of the engine, and shown in Figs. 3, 4 and 8, 
Provision is made for tachometer and petrol-pump 
drives from the camshaft, the petrol pump being 
shown in position in Figs. 1 and 3. The boss for the 
tachometer drive can be seen in the latter figure to the 








left of the pump. 
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“ENGINEE RING’ 


The performance curves are given in Fig. 9. The 
brake horse-power has already been referred to. It 
will be seen from the bottom curve that a practically 
constant fuel consumption of 0-53 pints per brake 
horse-power has been obtained over an exceptionally 
wide range, the consumption only increasing appreci- 
ably when about 3,170 r.p.m. are reached. At full 
throttle, corresponding to 3,300 r.p.m., the consump- 
tion is 0-62 pints per brake horse-power-hour. The 
rather rapid rise in consumption is explained by the 
fact that a special power jet is brought into operation 
beyond about ,°, throttle opening, and it will, of course, 
be appreciated that cruising is carried out on the lower 
consumption. The carburettor is specially designed for 
the engine, and is fitted with the usual mixture control 
for high altitudes. The Jubricating oil consumption 
is given as 1-25 pints per hour. These figures represent 
an excellent performance for an engine of the air- 
cooled radial type. 

By way of giving some indication of the reliability of 
the engine, it may be mentioned that it was employed 
in a Swift machine by Squadron-Leader Robb in the 
1931 King’s Cup Air Race. The engine was the smallest 
in the race, but the machine started thirty-fourth and 
finished sixth, covering 1,600 km. at an average speed 
of 190 km. per hour. In the same year, Flight-Lieut. 
Comper toured Europe on a similar machine, covering 
4,800 km., including the crossing of the Alps, without 
trouble of any sort. Many other excellent perfurmances 
could be quoted, but it will perhaps be sufficient to 
recall Mr. C. A. Butler’s record Aight to Australia 
in a Comper Swift with a standard Pobjoy engine. Mr. 
Butler broke the world’s record for the flight, set up 
by Mr. C. W. A. Scott in a machine of much greater 
power. Apart from a daily routine inspection, the 
engine was not touched throughout the journey. 
On his arrival at Port Darwin, Mr. Butler rested for 
one night, and then flew a further 2,500 miles to Mel- 
bourne. 
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ENGINEERING TRAINING AND 
EDUCATION. 


The Institution of Chemical Engineers.—Particulars 
concerning the associate-membership examination of 
the Institution of Chemical Engineers for the year 1933 
are now available. These may be obtained, together 
with the requisite application forms, which must be 
returned by December 19 next, and the memorandum, 
The Training of a Chemical Engineer, on application 
to the honorary registrar of the Institution of Chemical 
Engineers, 307, Abbey House, Victoria-street, West- 
minster, London, 8.W.1. It will be recalled that the 
inaugural meeting of the Institution was held in 
London on May 2, 1922, and that it was formally incor- 
porated on December 21 of the same year. The first 
annual corporate meeting of the Institution took place 
in London on June 8, 1923. At this meeting the 
Institution entered upon its official life with duly- 
elected honorary officers and Council. Regular meet- 
ings have been held ever since, and the strength and 
prestige of the Institution have increased steadily. 


PERSONAL. 


Mr. LD. C. Unite, M.Inst.C.E., mechanical engineer for 
the Northern Division of the London, Midland and 
Scottish Railway, St. Rollox, Glasgow, has been pro- 
moted to the position of chief motive power superinten- 
dent, with headquarters at Derby. Me. Urie has been 
responsible for the complete re-organisation of the work- 
shops of the London, Midland and Scottish Railway in 
Scotland. 


Messrs. Crompton, Parkinson, Limtrep, Bush House, 
London, W.C.2, have acquired control of Messrs. Derby 
Cables, Limited, Cable Works, Alfreton-road, Derby. 
There will be no changes in the general policy of thia 
firm, but works extensions will be made to increase 
the capacity of the factory at Derby. 

Mr. W1LL1aM REAVELL has been unanimously re-elected 
president of The British Engineers’ Association, for the 
ensuing year. 


Lorp MACMILLAN has accepted the invitation to become 
president of the National Institute of Industrial Psycho- 
logy, in succession to Lord D’Abernon, who has had to 
resign owing to pressure of other engagements, and 
who succeeded Lord Balfour in 1930. 


Mr. ©. B. Unwty, A.M.Inst.C.E., late of the Chief 
Mechanical Engineers’ Department, London Underground 
Railways, has been appointed assistant general manager 
to Messrs. Kryn and Lahy (1928), Limited, steel founders 
and engineers, Letchworth, Herts. 


The agreement between Messrs. Tue Enouisa Exec- 
rric Company, Liurrep, and Mr. P. N. Ranp, M.I.E.E., 
general sales manager, having expired, Mr. Rand has 
intimated his intention not to renew it. His connection 
with the Company will, therefore, terminate at the end 
of November. Personal letters to Mr. Rand should 
be addressed, c/o The Royal Automobile Club, Pall Mall, 
London, S.W.1. 

Mr. R. P. Hivron, A.M.1.E.E., has recentiv joined 
the staff of Messrs. Bruce Peebles and Company, Limited, 
Edinburgh, as chief sales engineer. 





CONCRETE AND Stesi.—The November issue of the 
monthly journal, The Architectural Review, takes the 
form of a special double number dealing with concrete 
and steel, and the part played by these materials in 
architecture, engineering, and transport. The number 
opens with a short article, entitled “* Steel,” by Mr. C. J. 
Kavanagh, in which the merits and potentialities of 
steel in the constructional arts are set out. Other short 
articles, by Sir E. Owen Williams, Sir Edwin Lutyens, 
and Mr, Wells Coates, deal broadly with the present and 
pa future position of architecture. wo further 
ong articles, respectively entitled “‘ Steel and Concrete,” 
and “ The Evolution of Demgn in Steel and Concrete,” 
are mainly historical in character. The first of these 
articles, which is by Mr. P. Morton Shand, contains an 
interesting account of the principal structural charac- 
teristics of the buildings of the leading exhibitions held 
in Paris and London during the 19th Century. The 
early history of reinforced concrete is also dealt with. 
The second article, which is from the’ pen of Mr. Walter 
Goodesmith, traces the progress made in the design of 
steel and concrete structures, and attention is drawn to 
a number of outstanding bridges and industrial and 
public buildings. The remaining pages of the special 
number are devoted to illustrations. These, of which 
there are upwards of 200, comprise large-scale reproduc- 
tions of photographs of representative structures, such 
as sports stadiums and buildings, theatres, churches, 
offices, factories, schools, dwelling-houses, grain elevators, 
electricity transmission towers, and bridges. Smaller 
sections deal with ships, locomotives, tramway cars, and 
ether forms of transport. Succinct explanatory notes 
appear at the foot of each page. In some cases the views 
have been taken from unusual angles so as to obtain 
striking effects. The special number is thoroughly well- 
turned out, and we take this opportunity of congratulat- 
ing our contemporary on what is undoubtedly a very 
striking production. Obviously, a great deal of time 
and trouble have been expended on its preparation. 
It is obtainable, price 5s. net, from Messrs. The Archi- 
tootnrnl Press, Limited, 9, Queen Anne's-gate, London, 
S.W.1, 


ERG SREERIERC 


CONTRACTS. 


{ 

| Messrs. Campripee InstrumMENT Company, LIMITED, 
| 45, Grosvenor-place, London, 8.W.1, in addition to 
| supplying a large number of temperature-measuring 
| instruments for the new Dunston power station, have 
recently received an order for remote indicating instru- 
ments to be installed in» the control room at Carliol 
House, Newcastle-upon-Tyne. The installation includes 
a panel comprising 24 flush-mounted indicators with 
illuminated scales, arranged in four tiers, each of six 
instruments. The instruments are for the remote 
indication of the kilowatts, current, voltage, and phase 
measurements at the North Tees, Dunston, and Carville 
stations of the Newcastle-upon-Tyne Electric Supply 
Company. 

Messrs. INTERNATIONAL ComBustTiIon, Liutrep, Ald- 
wych, London, W.C.2, have received an order from the 
Swansea Corporation Electricity Department for a large 
boiler plant to be fired with entianaite duff, having 
a volatile content of from 6 per cent. to 8 per cent. only, 
and hitherto considered practically unmarketable. The 
specially-designed Lopulco pulverised-fuel firing system 
is arranged on the storage method and embodies four 
Hardinge mills, each of a capacity of 10 tons per hour, 
while the air supply is pre-heated to a temperature of 
700 deg. F. The boilers are for the Tir John North 
Station of the Swansea Corporation. Messrs. Interna- 
tional Combustion have also booked recently an order 
for pulverised fuel fired boilers for the Cefn Coed Colliery, 
of Messrs. Amalgamated Anthracite Collieries, Limited, 
as well as one for South Africa. Recent orders for 
stoker-fired boiler installations include two for London, 
one for Dagenham, and one for Dartford. 

Messrs. Hancock aND Company (ENGINEERS), 
Liurrep, Aurelia-road, Croydon, Surrey, have received 
two orders from the London Midland and Scottish 
Railway Company, each for the supply of a very large 
oxygen cutting machine. The first machine has a 
cutting area of 50 ft. by 5 ft. 3 in., and the second, 47 ft. 
by 5 ft. 3 in. Each machine will cut to full capacity in 
one setting and is provided with the firm’s universal 
electric tracer head, giving four interchangeable forms 
of drive, two of which are entirely automatic, one semi- 
automatic, and the other for hand-guiding over a drawing. 





BOOKS RECEIVED. 


Department of Overseas Trade. Economic Conditions 
in the Dominions of New Zealand, April, 1932. Report. 
By L. A. Patsu. London: His Majesty’s Stationery 
Office. [Price 38. net.) 

Air Ministry. Air Publication No. 1393. The Bulldog 
IIA Aeroplane Jupiter VII F or VII P_ Engine. 
London: His Majesty’s Stationery Office. [Price 
3a. net.] 

Board of Education. Educational Pamphlet No. 91. 
Trade Schoole on the Continent. London: His 
Majesty's Stationery Office. [Price 2s. net.] 


Graphs of Standard Mathematical Functions. By H. P. 
Lowry. London: Sir Isaac Pitman and Sons, 
Limited. [Price 2s. net.] 


By L. A. Harprve. 
Incorporated. 


Steam Power Plant Engineering. 
New York: John Wiley and Sons, 


London: Chapman and Hall, Limited. [Price 62s. 6d. 
net. | 
Kurbelwellen mit kleinsten Massenmomenten fiir Rehi- 


enmotoren. By Dr. Inc Hans Scurén. Berlin: 
Julius Springer. [Price 16-50 marks.] 
Mollier Diagram. Centigrade Units for Saturated and 


Superheated Steam. London: Edward Arnold and 
Company. [Price 1s. net.] 

American Society for Testing Materials. Report of 
Committee D-2 on Petroleum Products and Lubricants 
and Methods of Tests Relating to Petroleum Products, 
1932. Philadelphia: Offices of the Society. [Price 
1-25 dols.] 

Medical Research Council. Industrial Health Research 
Board. Report No. 66. An Experimental Study of 
Certain Forms of Manual Dexterity. By J. N. Lane- 
pon. London: His Majesty's Stationery Office 
[Price ls. net.] 

Méthode de Calcul Graphique des Fermes Solidaires des 
Colonnes. By Oscar Lepeau. Charleroi: L’Associa- 
tion des Ingenieurs Techniciens de Charleroi. [Price 
12-50 francs. ]} 

Winterarbeiten im Beton und Eisenbetonbau. By Pror. 
Dr.-Inc. A. Kuiervocet. Berlin: Wilhelm Ernst 
und Sohn. [Price 9 marks.] 








Wist Spreypine Campaten.—-We have received a 
number of leaflets from an organisation styled the Wise 
Spending Campaign, of which Mr. P. W. Petter, J.P., 
is the honorary organiser and correspondent. These 
state that the rigid economy necessarily imposed on the 
country by the financial crisis of the autumn of 1931, has 
left an impression in the minds of many of 

nding power that, by the restriction of personal expen- 

iture, they are helping the national situation. This, 
it is urged, is not now the case, and wise nding is 
by all means to be encouraged. It is the object of the 
present Campaign to bring this home to the general 
public. Those who have been economising and who can 
afford to do so, are asked to increase wisely their per- 
sonal expenditure or to put in hand works of improve- 
ment, or again, to make a start on enterprises which have 
been held up waiting for better times. If sums of 
money be wisely and courageously expended, it is 
pointed out that much will be done to hasten the return 
of these better times, and in proportion to the success of 
the effort, there will be a genera! increase in employment, 
The address of the organisation is 75b, Queen Victoria- 
street, London, E.C.4. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIpDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Producers of Cleveland 
pig iron are in a strong position. Their very restricted 
output is barely sufficient for present moderate needs, 
and stocks are only small. Makers are determined to 
maintain the healthy statistical state of this branch 
of trade by regulating as far as possible output to require- 
ments. Second hands have not much iron to offer and 
their operations are greatly limited by conditions of con- 
tract with producers, which prohibit merchants selling 
to principal home consumers. Thus, as demand from 
abroad is still light, transactions are almost confined 
to negotiations between home firms. Ironmasters readily 
accept specially low figures from customers in Scotland, 
where cheap Midland and Indian iron is offered freely, 
and it is stated that price concessions are made to secure 
overseas business, but for home trade fixed minimum 
quotations are maintained. No. 1 Cleveland standing 
at 6ls.; No. 3, g.m.b., 58s. 6d.; No. 4, foundry, 57s. 6d. ; 
and No. 4, forge, 57s. 

Hematite.—While conditions in the East Coast hema- 
tite department continue unsatisfactory and somewhat 
he ag some slight change for the better is noticeable. 

tocks are embarrassingly heavy and are still increasing, 
though not so rapidly as of late, and gradual expansion 
of demand encourages hope that the limited output 
may shortly be absorbed. A few inquiries from the 
Continent are circulating, but export sales are not 
easily arranged. Merchants possess fair quantities 
of iron and are under no restriction as to the disposal 
of their holdings. Makers ask 59s. 6d. for No. 1 hema- 
tite, and 59s. for ordinary qualities, but are stated to 
have accepted rather less, and merchants are underselling 
producers to some extent. 

Foreign Ore.—There is no increase of trade in foreign 


ore, but values are following the rise in freights. Rubio, 
of 50 per cent. quality, is now fully 15s. c.i.f. Tees. 
Blast-Furnace Coke.—Durham blast-furnace coke is 


as plentiful as ever and slow of sale, local users still 
having ample supplies of their own makes. Good 
medium qualities keep at 14s. 6d., delivered to works on 
Teesside. 

Manufactured Iron and Steel.—Some further improve- 
ment in one or two branches of semi-finished and finished 
iron and steel is noticeable, but a lot of plant is idle 
and likely to remain inactive over the winter months. 
Semi-finished steel is selling better, less foreign material 
now coming forward. Departments engaged on manu- 
facture of railway material have work to complete, and 
further orders may be secured in the near future, but 
branches producing shipbuilding requisites are greatly in 
need of work, and the outlook in that department is still 
discouraging. Sheet makers are a little busier. Princi- 

| market quotations: Common iron bars, 9/. 15s. ; 

st bars, 10/. 5s.; double best bars, 10/. 15s.; treble 
best bars, 11/. 58.; packing (parallel), 8/.; packing 
(tapered), 107. ; steel billets (soft), 5/. 7s. 6d. ; steel billets 
(medium), 62. 12s. 6d. ; steel billets (hard), 7/. 2s. 6d. ; iron 
and steel rivets, 11/. 58. ; steel ship plates, 8. 15s.; steel 
angles, 81. 7s. 6d.; steel joists, a 15s.; heavy sections 
of steel rails, 82. 10s. for parcels of 500 tons and over and 
91. for smaller lots; fish plates, 12/. 10s.; black sheets 
(No. 24 gauge), 5s.; and galvanised corrugated 
sheets (No. 24 gauge), 101. 

Scrap.—Values of scrap continue to advance with 
steadily increasing demand. Borings are 22s. 6d. ; 
turnings are firm at 28s.; light cast-iron has moved up 
to 34s. ; heavy cast-iron has become 37s. 6d. ; machinery 
metal is now realising 40s.; and 35s. is quite a buyers’ 
price for heavy steel. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 
Iron and Steel—-The general position shows slight 
improvement. The demand for raw and semi-finished 
materials is of a limited character. Basic steel makes 
headway, but acid varieties are neglected. Though 
buying is on a hand-to-mouth basis, gross output is larger 
than a year ago. A promising feature is the improved 
market for steel-making alloys. The call for scrap has 

also broadened. Latest quotations are as follows: 
Hard basic billets, 7/7. 15s. ; soft basic billets, 5/. 17s. 6d. ; 
West Coast hematites, 84s.; East Coast hematites, 79s. ; 
Lincolnshire and Derbyshire No. 3 foundry iron, each, 
63s. 6d.; Lincolnshire and Derbyshire forge iron, each 
59s. 6d.; bars, 101.; and sheets, 11/. Latest reports 
show that foundries, forges, and ppnape are operating 
at increased capacity. Rolling mills, however, could 
comfortably handle a much bigger volume of orders. 
Departments devoted to the production of cold-rolled 
strip are busier than for many months past. In some 
cases overtime is being worked. Heavy-engineering 
masters complain of keen foreign competition in overseas 
markets. Nevertheless, orders on Russian account 
continue to come to this area. Output of railway rolling- 
stock products is unsatisfactory, but production of ship 
steel and forgings has broadened. Automobile steel and 
fittings make headway, while an equally progressive 
section is that turning out magnet steel and magnets. 
Electrical equipment is in strong demand. Sheffield 
Corporation have placed contracts for a variety of 
products in connection with the electricity and tramway 
undertakings. The unfavourable condition of the coal 
trade is reflected in scantily filled order books at works 
roducing coal-cutting machinery, pneumatic drills, 
Leodinge apparatus, and screening plant. More steel, 
however, is being used in mines in the form of arches, 
, and props. Stainless-steel production is well 
maintained. The tool trades are doing more business on 
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export account than for some time past. Inland calls 
also show expansion. Inquiries from Canada are more 
numerous, and local tool makers anticipate improvement 
with that market in the near future. 

South Yorkshire Coal Trade.——The demand for most 
classes of fuel shows expansion, though in certain sections 
weakness is still manifest. Export business is picking up. 
There is only a moderate call for industrial fuel, but 
close observers anticipate increased activity in the New 
Year. Best hards are going away in big tonnages. Gas 
coal is stronger. Heavy supplies are being sent to the 
London area. Gas undertakings are also better cus- 
tomers. Electricity-making concerns are consuming 
increased quantities of slacks. The housecoal market is 
more robust, but much leeway has to be made up before 
normal buying has been restored. Foundry and furnace 
coke are steady both on home and export account. 
Quotations :—Best branch hand-picked, 27s. to 28s. ; 
Derbyshire best house, 22s. to 23s. 6d. ; Derbyshire best 
brights, 18s. to 20s.; screened housecoal, 17s. 6d. to 
19s.; best screened nuts, 17s. to 18s. 6d.; Yorkshire 
hards, 17s. to 18s.; Derbyshire hards, 17s. to 18s. ; 
rough slacks, 8s. 6d. to 9s. 6d.; nutty slacks, 7s. to 
8s. 6d.; smalls, 48. 6d. to 58. 6d. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Coal Trade.—Generally, conditions in the Welsh 
coal trade remain without change of importance. Anthra- 
cite descriptions continue to move off readily, but the 
pressure for these classes will soon ease, as shipments 
to Canada cease, owing to the termination of the seasonal 
exports. The steam-coal trade continues unsatisfactory, 
the demand for large coal being insufficient to enable 
collieries to work regularly, with the result that the 
output of small and the make of sized products are 
curtailed. Consequently, while large coal is abun- 
dantly available at the schedule of minimum prices, 
bituminous nuts, beans, and as, and also washed 
smalls, are in short supply and command ls. per ton 
over the minimum prices, while dry cobbles and nuts 
are so fully booked up as to be unobtainable with 
prices nominally at 30s., or 10s. over the schedule. The 
minimum pithead prices of Welsh house coals, except the 
best brands, has been increased by 1s. per ton, but the 
advance is not being passed on to the householders for the 
present, as most merchants had arranged their contracts 
with the collieries prior to the raising of the minima. 

Colloidal Fuel——A new hope for coal, and particu- 
larly that of South Wales, has been created by a new 
method of producing colloidal fuel which has been 
developed by Mr. Stephen L. Wyndham, of Cardiff. In 
an address to members of the South Wales Institute of 
Engineers and the Society of Consulting Engineers and 
Marine Surveyors, Mr. Wyndham claimed that by using 
a stabiliser, his own discovery, he could produce a fuel 
composed of 60 per cent. of Welsh coal and 40 per cent. 
of oil which was better and cheaper than oil. Tests 
made at the Cardiff University College with 60 per cent. 
Welsh coal and 40 per cent. gas-tar, gave 15,870 B.Th.U. 
per Ib., and similar tests with 40 per cent. Persian oil gave 
17,169 B.Th.U. per Ib. On these tests the suspension was 
claimed to have been perfect, there being no sediment, 
and it could almost be described as equal to real oil. 
The flash point of the mixture was 190 deg., and the 
burning temperature 220 deg., the specific gravity was 
1-15 deg., and of coal and coal distillate the specific 
gravity was 1-22 deg. The storage capacity and weight 
per gallon of the mixture, as compared with fuel oil, was 
greater as to weight, therefore, smaller in cubic capacity. 
In other words, a storage tank of 20,000 cubic ft. would 
store 652-8 tons of the mixture, as against 502-2 tons of 
oil fuel with a specific gravity of 0-90 deg., as against 
the specific gravity of the mixture of 1-12 deg. The 
difference in heating values per gallon was 190,710 
B.Th.U. to the gallon of the mixture compared with 
171,000 B.Th.U. of Persian oil, which was the highest 
calorific-value oil employed. In other words there was 
an increase of 19,710 B.Th.U. per gallon for the mixture, 
as against fuel oil. 








NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

The General Outlook.—There is at present a more 
hopeful feeling prevalent in heavy industrial circles in 
the North West than has been apparent for some con- 
siderable time. This is attributable partly to the pre- 
vailing supply of cheap money, which it is anticipated 
will encourage the release of volumes of work held up 
since the financial uncertainty of about a year ago; 
and also to the fact that in several sections, local manu- 
facturers are at last beginning to derive benefit from the 
recent lessening of the price margin enjoyed by Con- 
tinental producers. This is particularly the case in the 
special alloy steels section. Business has increased 
oy in the last week or two, and it is reported 
that orders which for long have gone to Swedish and 
American makers, are now being diverted to British 
concerns. General engineers are also experiencing 
better business and are making larger calls for steel, but 
among the heavy industries there is still insufficient work 
to provide any material improvement in conditions at the 
rolling mills. Recent levels are maintained in the 
foundry-iron branch, but there is still little sign of any 
impetus in forward buying. Except for a few contracts 
extending over two or three months, present bookings 
cover short periods only. 

Orders Placed and in Prospect.—The new Mersey Tunnel 
which is providing extensive work for a number of 
Lancashire and Cheshire engineering and allied under- 
takings, is going forward steadily, and the authorities 
have just placed contracts with Messrs. Walker Bros, 
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(Wigan), Limited and Messrs. The Sturtevant Engineer- 
ing Company, Limited, of London, for electrically-driven 
fans, at a total cost of 33,000/. In all, there will be 
29 fans, 18 for blowing air into the tunnel and 11 for 
extracting it. ‘Messrs. Simon-Carves, Limited, of 
Cheadle Heath, near Manchester, have completed the 
installation of a large new coal washery and screening 
oe at the Bowburn Colliery (Co. Durham), owned by 
Messrs. Dorman, Long and Company, Limited, of 
Middlesbrough. This has a capacity of 2,500 tons per 
day. Steady business is being maintained in most 
branches of the Lancashire Steel Corporation, Limited, 
which possesses works at Partington and Warrington, 
and considerable headway has now been made with the 
improvements entered upon more than a year ago at the 
Partington Iron and Steel works. At Warrington, Messrs. 
Pearson and Knowles Engineering Company, Limited, 
have some useful structural steelwork contracts. 

The Textile-Machinery Trade.—Now that peace has 
once more been restored in the Lancashire cotton trade, 
textile-machinery manufacturers are hopeful that the 
recent improved demand for cotton goods will continue, 
and that as a result there will be increased calls both 
for pew plant and overhaul work. There are also pros- 
pects of important orders from overseas for mill equip- 
ment, and it is expected that the erection of new mills 
in Persia will lead to the placing of orders to the value 
of about 40,000/. in the near future. The order for the 
spinning machinery is expected to go to Messrs. Dobson 
and Barlow, Ltd., Bolton ,and that for weaving machinery 
to Messrs. Platt Bros., and Company, Limited, Oldham. 








NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Scottish Steel Trade—The slightly healthier tone 
which has been in evidence in the Scottish steel trade 
during the past couple of weeks is maintained, and plant 
generally is rather better employed. Specifications are a 
trifle more plentiful, but although this is the case at the 
moment no distance ahead can be seen, and it cannot 
be said that the outlook is bright. Inquiries are some- 
what limited, but makers are hopeful that the state of 
general trade will improve and that they also will reap 
some benefit. At the end of last week employees of the 
Steel Company of Scotland, Limited, Hallside Works, 
Newton, were notified that neither the rolling mills nor 
the smelting shop would be in operation until further 
notice. This stoppage, which it is hoped is only tem- 
porary, will affect about 300 men, and has arrived 
after a brief spell of steady employment. In the black 
steel sheet trade there is still quite a good demand for 
the lighter gauges, and one or two establishments are 
running full time. For the heavier gauges of sheets 
the demand is rather slow. With the closing of the 
St. Lawrence shortly, shipments to that quarter will 
cease. Prices are firm, and the following are the current 
market quotations :—Boiler plates, 9/1. per ton; ship 

lates, 8/. 15s per ton; sections, 8J. 7s. 6d per ton ; 

lack-steel sheets, }-in., 7/. 15s. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 1Il. 58. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—Conditions in the malleable- 
iron trade of the West of Scotland are no better, and orders 
are of a hand-to-mouth description. The re-rollers of 
steel bars are rather better placed at the moment, and a 
considerable increase in turnover is freely anticipated in 
the home market now that bars from the Continent 
are higher in price and for the time being are out of com- 
petition. The current market quotations are as follow : 
‘“Crown” bars, 91. 15s. per ton for home delivery, 
and 9/. 5s. per ton for export; and re-rolled steel bars, 
71. 5s. per ton for home delivery, and 6/. 10s. per ton for 
export. 

Scottish Pig-Iron Trade-——No change has taken place 
in the Scottish pig-iron trade over the week, and the 
demand continues very poor both for hematite and 
ordinary qualities. There are still only two furnaces in 
blast, and also fairly large stocks are held by producers. 
Prices have not altered and are as follow :—Hematite, 
67s. 6d. per ton, delivered at the steel works; and 
foundry iron, No. 1, 70s. per ton, and No. 3, 67s, 6d per 
ton, both on trucks at en yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, November 12, amounted to 200 tons. Of 
that total 170 tons went overseas and 30 tons coastwise. 
During the corresponding week of last year the totals 
were 155 tons overseas and 70 tons coastwise making a 
total shipment of 225 tons. 

Shipbuilding Contract for Dundez.—The Caledon Ship- 
building and Engineering Company, Limited, Dundee, 
have booked an order to build a passenger motorship for 
Messrs. Alfred Holt and Company, Liverpool This new 
vessel which is intended for the owners’ service between 
the Straits Settlements and Australia will be about 
315 ft. in length between perpendiculars. The propelling 
machinery will be supplied by Burmeister and Wain, of 
Copenhagen, and will be installed at Dundee by the 
Caledon Company. This is the second contract booked 
by this company within a month and will ensure steady 
employment for many men during the next few months. 











ASSOCIATION OF OLD CROMPTONIANS.—Nearly one 
hundred guests attended the annual dinner of the 
Association of Old Cromptonians, held recently at the 
Hotel Victoria, London. Among the com were 
several members who had been pupils in the old Are 
Works prior to 1885, and upwards of twenty, whose 
association with the Company dated back about 40 years. 
Colonel Crompton, who is in his 88th year presided, at 
the function, which was a highiy successful one in every 


respect, ’ 
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NOTICES OF MEETINGS. 





Puysica Socrety.—To-night, 5 p.m., Imperial 
College of Science and Technology, South Kensington, 
8.W.7. ‘“‘ The Measurement of Surface Tension,” by 
Mr. T. C. Sutton. “A Sensitivity-Control for the 
Lindemann Electrometer,” by Mr. L. G. Grimmett. 
* An Investigation into the Flow of Air in Pipes,” by 
Mr. B. Lloyd-Evans and Mr. J. 8. Watts. ‘ Vibrations 

roduced in Bodies by Contact with Solid Carbon 

ioxide,”’ by Miss M. D. Waller. 

INSTITUTION OF MECHANICAL ENGIN&cERS.—To-night, 
6 p.m., Storey’s-gate, S.W.1. “Modern Hydraulic 
Operation of Machine-Tools,” by Mr. H. C. Town. 
Graduate Section, London : Monday, November 21, 6.45 

.m. ‘ Steam-Valves,” by Mr. M. D. Doulton. Western 

ranch : Wednesday, November 23, 7 p.m., Merchant 


Venturers’ Technical College, Bristol. “Testing of 
Materials for Service in High Temperature Steam Plant,” 
by Mr. R. W. Bailey and Mr. A. M. Roberts. Yorkshire 


Branch: Thursday, November 24, 7.30 p.m., Hotel 
Metropole, Leeds. “Factory Expense, and its Influ- 
ence upon Administration,” by Mr. J. M. Newton. 

Juntor Instrrvtion oF ENnGineers.—To-night, 7.30 

.m., 39, Victoria-street, S.W.1. “A New Rotary 

iston Steam Engine,” by Mr. H. P. H. Anderson. 
Friday, November 25, 7.30 p.m. “ The Development of 
Modern Glass Bottle-Making Machinery,” by Mr. F. G. 
Pasotti. 

InstrTuTE oF British FouNDRYMEN.—East Midlands 
Branch: Saturday, November 19, 6 p.m., Technical 
College, Loughborough. “The Uses of Refractory 
Materials in the Foundry,” by Dr. J. G. A. Skerll. Bir- 
mingham and Coventry and West Midlands Branch : Tues- 
day, November 22, 7.30 p.m., King’s Head Hotel, 
Coventry. ‘The Magnetic Moulding Machine,” by 
Mr. T. W. Bullock. 

InstrtTuTION oF EtEecTricaL ENGtIngEeRs.—Monday, 
November 21, 7 p.m., Victoria-embankment, W.C.2. 
Informal Meeting. Discussion on “Loud speakers,” by 
Dr. N. W. McLachlan. South Midland Centre : Monday, 
November 21, 7 p.m., The University, Birmingham. 
“ Electric Lighting of Buildings,” by Dr. J. W. T. Walsh 
and A. B. Read. London Students’ Section: Tuesday, 
November 22, 6.15 p.m., Victoria-embankment, W.C.2. 
“Modern Systems of Electrical Installation for Large 
Buildings,” by Mr. R. C. W. Joyce. South Midland 
Students’ Section : Tuesday, November 22, 7 p.m., The 
University, Birmingham. ‘‘ Some Applications of Auto- 
matic Control Gear to the Starting of Alternating and 
Direct-Current Motors,” by Mr. M. W. Heine. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Glasgow 
Centre : Monday, November 21, 7.30 p.m., Institution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow. ‘‘ Hydraulic Brakes,” by Mr. F. G. 
Parnell. North-Western Centre: Wednesday, Novem- 
ber 23, 7 p.m., Engineers’ Club, Albert-square, Man- 
chester. “A Study of Piston Temperatures and their 
Relation to Piston Design,” by Mr. H. W. Baker. 

Royat Society or Arts.—Monday, November 21, 
8 p.m., John-street, Adelphi, W.C.2. “ Fire Fighting ” 
(Lecture I), by Comm. A. N. G. Firebrace. 

Royat Instrrvtion.—Tuesday, November 22, 5.15 
p.m., Albemarle-street, W.1. ‘‘ Rays and Radiations ” 
(Lecture IV), by Dr. E. N. da C. Andrade. 

InsTITUTE OF TRANSPORT.—Scottish Section : Tuesday, 
November 22, 7.30 p.m., Fairley’s Restaurant, 85, Leith- 
street, Edinburgh. ‘‘ The Staff Side ” by Mr. C. H. Lott. 


SHEFFIELD METALLURGICAL SocteTy.—Tuesday, No- 
vember 22, 7.30 p.m., 198, West-street, Sheffield. ‘* Corro- 
sion Resistance and its Measurements,” by Mr. H. T. 
Shirley. 

INSTITUTION oF CiviL ENGINEERS.—Birmingham and 
District Association: Thursday, November 24, 6 p.m., 
Chamber of Commerce, New-street, Birmingham. ‘ The 
Work of the National Physical Laboratory with Special 
Reference to Engineering,” by Dr. H. J. Gough. 


INSTITUTION OF STRUCTURAL ENGINEERS,—Thurs- 
day, November 24, 6.30 p.m., 10, Upper Belgrave- 
street, S.W.1. ‘‘ Reconstruction of the Ryde Pier and 
Contingent Works,” by Mr. C. J. Jackaman. 

CHARTERED INSTITUTE OF PaTENT AGENTS.—Friday, 
November 25, 3.45 p.m., Institution of Mechanical 
Engineers, Storey’s-gate, S.W.1. Fiftieth Anniversary 
Meeting. 

Norru-East Coast InsTITUTION oF ENGINEERS AND 
SurpsuiLpERS.—Friday, November 25, 6 p.m., Mining 
Institute, Newcastle-on-Tyne. ‘‘ Rejuvenation of Ships 
and their Machinery,” by Mr. A. Hamilton. 








Wiretess Tramntnc Course ror Aviators.—The 
flying school of Messrs. Air Service Training, Limited, 
opened at Hamble, near Southampton, in June, 1931, 
by the Duke of Gloucester, has been equipped with 
Shevesal apparatus for the benefit of students under- 
taking the wireless course. The equipment includes 
telegraph and telephone apparatus for use in the air, 
a ground station, and various and accessories for 
instructional purposes. The aircraft equipment is the 
latest model, all-purpose aircraft set, type A.D. 6 M., 
manufactured by Messrs. Marconi’s Wireless Telegraph 
Company, Limited, Marconi House, Strand, London, 
W.C.2. This instrument comprises a combined trans- 
mitter and receiver, suitable for both telegraph and 
telephone communication, the transmitter having a 
power of 150 watts. For the ground station at Hamble, 
another Marconi model of the same series has been suit- 
ably adapted for ground-to-air operation. 
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80-H.P. RADIAL AIR-COOLED AERO ENGINE. 
CONSTRUCTED BY MESSRS. POBJOY AIRMOTORS, LIMITED, ENGINEERS, HOOTON. 
(For Description, see Page 594.) 
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Fie. 6. Connectinc Rop AND Piston ASSEMBLY. 





Fig.9. POWER AND THROTTLE CURVES 
POBJOY “R” TYPE ENGINE. 
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British PropucTion oF Pic-IRON AND STEEL.—The 
monthly memorandum of the National Federation of 
Iron and Steel Manufacturers, Caxton House, Tothill- 

| street, London, S8.W.1, shows that there were 59 blast 
| furnaces in operation at the end of October, the same 
number as at the beginning of the month. The produc- 
tion of pig iron during October amounted to 275,600 tons, 
compared with 260,400 tons in September, and 284,200 
tons in October, 1931. The October output of steel 
ingots and castings totalled 438,500 tons, against 
430,300 tons in September, and 457,400 tons in October, 
1931. 





Fie. 7. Rear Enp PLATE anp CAMPLATE. 





Sare Curtinec Ons.—It is well known that the 
employment of various cutting oils has occasionally 
given rise to skin trouble among operatives in the 
engineering trades. Messrs. Sternol, Limited, Royal 
London House, Finsbury-square, London, E.C.2, have 
given this matter a considerable amount of attention, 
and it is satisfactory to note that, quite recently, the 
Institute of Hygiene has issued a certificate stating that 
their Sternol Supercut Soluble Oil and Sterno! Blended 
Tapoyl are entirely suitable for the purpose for which 
they are intended, and furthermore, harmless to those 
who may come into contact with them in works opera- 
tions. The Supercut oil is employed in cutting, screwing, 
grinding, milling and turning, and is shown on the 
certificate to contain 64-61 per cent. of unsaponifiable 
and 27-39 per cent. of saponifiable oil, together with 
7-42 per cent. of water and 0-58 per cent. of soda as 
Na,O. The Tapoyl is specially prepared for tapping 
operations, and has the following percentage composi- 
" ‘ tion: unsaponifiable oil, 80-82; saponifiable oil, 18-83; 
Fie, 8. Rear Env Piare wite MaGyetos anv Colts. and shemale, eosnalt, &e., 0-35. 3 
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THE BRITISH ENGINEERS’ 
ASSOCIATION. 


Tue everyday problem of the engineering manu- 
facturing firm, to find a market for its products at 
a remunerative price, has been intensified to such 
an extent during the present collapse of world trade 
as to appear almost insoluble. Little help is to be 
obtained from the economists, who appear unable 
to agree about the cause of the collapse or the 
best way to set about overcoming it, while, in any 
case, abstract propositions which may promise a 
solution in some distant future, do little to help the 
immediate situation or to assist in getting together 
the actual ready money necessary each week and 
month to cover wages and salaries and the incidental 
expenses of any factory in being. The manufac- 
turing engineer has certainly received new hope 
from the discussions held and arrangements made at 
Ottawa, and although as yet he may have obtained 
little benefit from them, he is prepared to admit that 
more time than has yet elapsed is necessary before 
such a wide and far-reaching step as has been taken 
can be expected to show important results. 

The people of this country have been bred in the 
tradition that they should act for themselves. It 
is an admirable tradition, and one may trust that 
the self-reliance for which it stands may never be 
weakened. That a person should act for himself 
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act independently of everyone else, and it may well 
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tion than by the most able pursuit of the individual 
aim. There are many problems common to the 
members of an industry which are more likely to 
be solved by joint attack than by the most brilliant 


584 | series of individual conflicts. The troubles of the 


present time have made this clearer than it used to 
be, and it is fair to ask if some of the engineering 
firms which are finding the present times so hard 
have done all that is possible to help themselves 
by joining others in a mass attack on some of their 
difficulties. 

The new conditions which have arisen as a result 
of the Ottawa agreements have presented this 
question of co-operation to the engineering firms of 
this country in a new and acute form. Speaking 
at a lunch of the British Engineers’ Association on 
Thursday of last week, Sir Gilbert Vyle pointed out 
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has done work in the past, and is doing work, which 
more than justifies support by every engineering 
firm in its field, but leaving this aside, as a matter 
of common prudence and business foresight, in 
view of the new conditions which have arisen, the 
firms which have up till the present remained outside 


8 | should join their forces to those of the association 


and give it the support of their membership. That 
the British Engineers’ Association has not had the 
support which its position and aims justify appears 
with especial clearness in connection with this 
matter of Canadian trade. Mr. William Reavell, 
the president, speaking at the lunch to which we 
have already referred, said that the Association had 
had an invitation from the Parliamentary Secretary 
for Overseas Trade ‘‘ to send an engineering expert 
to Canada to assist in preaching the gospel of the 
excellence of British engineering goods in that great 
Dominion.” Such a representative would have 
received the wide-reaching and powerful support 
of the Department of Overseas Trade in working for 
the good of our home manufacturers in Canada, 
and might well have done much to change the 
aspect of many of our engineering shops. This 
valuable invitation had, however, to be declined 
purely because, as Mr. Reavell said, the active 
support which the association receives, and its total 
revenue, are too small to justify the council in 
undertaking the heavy financial responsibility 
involved. 

The general engineering firms of this country 
have had a difficult time in recent years and have not, 
for instance, had anything corresponding to the 
indirect subsidy which has fallen to electrical engin- 
eering firms owing to the activities of the Central 
Electricity Board. This may possibly help to explain 
the relatively much wider support which electrical 
firms give to their trade association. It does not, 
however, justify the relatively small support of 
mechanical engineering firms to their corresponding 
body. ‘The opposite is the case. The fact that 
general engineering firms may have had a worse 
time than some others is an additional reason for 
supporting an association the sole and only duty of 
which is to look after their interests. Any small 
sum saved by not paying a subscription may well be 
lost a hundred times by cramping the activities of a 
body the main interest of which is to foster trade. 

We have so far particularly referred to the value 
of the British Engineers’ Association in connection 
with new matters which have arisen as a result of 
the change in the tariff policy of the country, but 





be that frequently more is to be gained by co-opera- 





the value of the Association extends to, and has been 
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tested in, many other fields. Some of these, which 
were referred to by Mr. Reavell, show clearly that 
the Association is the recognised and authoritative 
body representing the business side of mechanical 
engineering. It was the British Engineers’ Asso- 
ciation that presented written and oral evidence on 
the general engineering trades for the Balfour 
Committee on Trade and Industry in 1925. The 
same Association was responsible for the monograph 
on the same subject, prepared for the Economic 
Conference of the League of Nations in 1927. The 
Association did much towards the assembling of the 
remarkable display of British engineering material 
at the British Empire Exhibition at Wembley in 
1924 and continues to afford similar assistance to the 
periodical Shipping, Machinery and Engineering 
Exhibitions which are held at Olympia. Services 
of this kind are of direct interest and value to the 
members of the Association and it is clear that their 
value will be increased to the individual member 
firm by every increase in total membership. We 
need hardly continue to stress the valuable work 
being done, but may finally mention that in the 
Bulletin, statistics and business information are set 
out for the use of the members in such a form as to 
be of immediate application in the mechanical 
engineering field. 

The luncheon to which we have referred was one of 
the monthly functions which are a feature of the 
activities of the Association, and at which it is the 
practice to arrange for some prominent business man 
to speak on some current problem. Although in the 
ordinary sequence, the occasion was of a special 
nature, as the president, Mr. Reavell, himself made 
the principal speech and utilised the occasion to 
deal with the general position of the Association and 
to issue a plea for greater support. In the normal 
course, Mr. Reavell would have retired from the 
presidency this year, having already served the 
normal two years, but he has agreed to accept the 
heavy duties of a further term of office in order to 
assist to the full extent of which he is able in the 
prosecution of the plan of development and exten- 
sion which the Association has adopted. While 
& plea is issued to all existing members individually 
to assist in extending the membership, steps will 
also be taken by the Association in its corporate 
capacity by means of provincial meetings and in 
other ways to bring the claims and good service 
of the Association before as wide a circle as possible. 
Much good can and has come to British engineering 
from the type of co-operative effort for which the 
Association stands, and we are glad of this oppor- 
tunity to add our plea for the wider support of 
the work which is being done by Mr. Reavell, the 
Council, and Mr, Bremner, the director. 


THE PATENTS AND DESIGNS ACT, 
1932. 


In our issue of May 20, 1932, we dealt with the 
main provisions of the Bill proposing certain modi- 
fications in the patent laws and explained their 
object to a certain extent. The Act, as is well 
known, subsequently pessed with very little altera- 
tion, so there is no necessity now to deal again with 
the Act itself. On the other hand, the Rules 
under which the Patent Office, with the approval 
of the Board of Trade, will administer the Act 
have recently been published, and these give further 
information as to how the position of inventors and 
others will be affected. As the Act came into force 
only on November 1, there is not sufficient practice 
under the Act or under the rules to say exactly 
what will be the result, especially as it is now known 
that the present Comptroller-General of Patents is 
retiring and that the appeals from the Comptroller- 
General, which originally went to a law officer of 
the Crown, will now be heard by a judge of the 
High Court. There may therefore be what might 
be called “administration changes” in practice 
as well as statutory changes in the rules. 

The principal alterations in the Act involving 
changes in the rules, it may be recalled, were :— 
Extension of the search in the sense that the 
examiner is now permitted to bring to the notice 
of the applicant matters outside the search autho- 
rised by the previous. Acts, namely, the search 
through the British specifications of the last fifty 
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years, and further, under the new Act he may 
insist on these extra citations being taken into 
account. Appeals in opposition cases and in other 
matters, as indicated above, now are to be heard 
by an appointed judge of the Chancery Division of 
the High Court. 

From the aspect of the increased search the rules 
practically provide that the extra citations—it may 
be presumably from literature or it may be pre- 
sumably of foreign specifications—are to be dealt 
with in the same way as the citation of British 
specifications. This means that applicants will 
have to convince the examiner that those citations 
are not relevant, or will have to amend their speci- 
fications in view of them, or the Comptroller (subject 
to appeal) will endorse the specification with a 
note of the results of this extra search, so that the 
public is fully aware of all the documents which he 
considers should be brought to their notice. It 
will be some time before the full effect of this section 
is felt, because many cases will be unaffected by it, 
but it will probably be a matter of importance in 
other instances. The net result is likely to increase 
the difficulties of obtaining patents, but to yield 
patents when obtained of better standing than 
before. 

As far as appeals are concerned, the Statutory 
Rules of the Patent Office do not contain the rules 
of the Judge of the High Court governing the 
procedure which will be adopted, and presumably 
these will be High Court rules. The rules under the 
older system—namely, the Rules of the Law Officer 
—were issued as part of the Patent Office rules. 
Here again, probably, the effect of the new proce- 
dure will not be felt for some time. 

A new section has been added in the rules giving 
seven items under which information may now be 
officially sought under the signature of the Comp- 
troller. This should be very useful in enabling an 
applicant, by lodging a form duly stamped, to 
obtain particulars as regards such diverse subjects 
as the filing of complete specifications, acceptance 
of the same, sealing of patents, expiry of patents, 
payment of fees, and so on. 

Rules have been made governing the procedure 
on the publication of amendments by way of correc- 
tion of clerical errors. Such amendments may now 
be open to opposition. This, again, is of importance 
because amendment by way of removing a clerical 
error was really the only amendment which per- 
mitted an enlargement of the specification, and 
heretofore it was not possible to challenge that 
amendment in the same way that certain other 
amendments could be challenged. Applications for 
leave to amend have, to a certain extent, been 
simplified in that the office no longer requires a 
certified copy of the documents to be amended, 
but will be satisfied by a King’s printer’s or other 
official copy. 

Under the new Act it is possible to obtain post- 
dating of a specification as a right. Previously 
it was not exactly a concession, but could only be 
secured under certain rules. Now post-dating is 
being placed on a different basis. The Office are 
asking for fees which are in a degree substantial, 
but presumably they will be small in comparison 
with the benefit of post-dating in an important 
case. What will be the ultimate result of this post- 
dating is not yet fully clear. 

On the whole, the new practice and the new law, 
while possibly making matters somewhat more 
costly for an inventor, will result in such patents 
as are obtained being of greater value. The reason 
why the cost may be increased is because stamp 
fees are higher, at least in the case of the complete 
specification. The reason why in the end the cost 
may be reduced is that the extension of the search 
should render oppositions less necessary than before, 
which means a substantial saving of expense. 








NOTES. 
Tue Brirish STANDARDS INSTITUTION. 


Tse Annual Report of the British Standards 
Institution, which is dated June 4, 1932, but has 
only just come to hand, contains the satisfactory 
statement that during the period under review, the 
membership increased by some 23 per cent. ; and 
that it was, therefore, possible for the work to be 





carried on with unabated vigour, in spite of con- 
siderable reductions in contributions from other 
sources. What the Institution does to accelerate 
the progress of engineering is so well known to our 
readers as not to require emphasis here, but it may be 
stated that the total number of specifications issued 
during the period was 49, only three less than in the 
previous year—and that the number in preparation 
was higher than ever before, on account of the 
work of the new sections. The details of these 
specifications are published in ENGINEERING as they 
appear. Since the death of Dr. W. H. Maw in 
1924, they have all beeen read by Mr. L. St. L. 
Pendred, as chairman of the Publications Com- 
mittee, and in noting that this arrangement has 
now come to an end, the report pays a well-deserved 
tribute to the work of these gentlemen. Some time 
ago, the Institution completed the registration of 
the term “ British Standard,” in a number of classes, 
and it was also decided to take steps to protect the 
use of these words for the whole range of industry. 
The question of the machinery to be adopted for the 
granting of licences, and to prevent the misuse of 
the mark, are now under consideration. The value 
of the Institution’s work cannot, perhaps, be better 
illustrated than by calling attention to the cordial 
support it receives from the Government. This is 
exemplified not only by the fact that it operates 
under a Royal Charter, but by the influence which 
the various Departmental Chiefs exert to ensure 
that those directly under their supervision, as well 
as local authorities, shall work to British Standard 
Specifications, and shall subscribe to the Institution. 
A further point to which attention may be drawn is 
that standardisation has now become both an 
imperial and an international question, constant 
communication being maintained with similar bodies 
in other countries. The international unification 
of standards is, therefore, by no means an impossible 
development ; indeed, agreement has already been 
reached with regard to a standard reference tempera- 
ture for linear measurements. A useful future 
both for the Institution and for Imperial standard- 
isation, therefore, seems assured. With the report 
is embodied an indexed list of British Standard 
Specifications. The publication may be obtained 
from the Institution, 28, Victoria-street, London, 
S.W., price 1s. 2d., post free. 


Tue Brussets Power STaTION FIRE. 


About 2 p.m. on September 28 last a fire occurred 
at the power station of the Brussels Municipality, 
which normally supplies the centre of the city. 
This completely destroyed the roof of the turbine 
house, which fell on to the machinery below, and 
for a time put all the generating plant out 
of action. The cause of this fire has now been in- 
vestigated by L’Cnion des Exploitations Electriques 
en Belgique in co-operation with the Municipal 
Electrical Department, and a report has been 
published on the subject. The generating plant 
consisted of eleven 6,000 kv.-a. turbo-alternators, 
together with two smaller direct-current sets. At 
the time of the fire only one of the alternators was 
running, being driven by a turbine of the modified 
Zoelly type, the regulator of which was operated by a 
servo-motor. For a length of about 2 ft. the leads 
supplying this motor were unprotected, and subse- 
quent tests showed that their insulation was highly 
inflammable. The governor was supplied with oil 
at a pressure of 56 lb. per square inch from a small 
pump, while a similar pump, operating at 28 Ib. 
per square inch, provided the lubrication. The 
circuits of the two pumps were separate, but a 
relief valve enabled excess oil to be passed from 
the higher to the lower pressure system. At the 
top of this valve was a bolt, which had originally 
acted as a guide for the operating spring, but at 
the time of the accident was only being used as 
a plug. The first sign of anything really wrong 
was the appearance of sparks on the leads. These 
ignited the braiding, the flame running along to 
the servo-motor, round which there was a good 
deal of oil, owing to a leak from the plug. This 
also caught fire and spread over the turbine end. 
As soon as the fire was ncticed an attendant tried 
to operate the trip gear and then the governor gear, 
but was prevented from doing so by the heat. 
He, however, managed to close tie main stop valve, 
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which was some feet away, and while doing so saw 
an iron cover lift and a jet of burning oil fly up 
to the roof. The result was that the latter, which 
was of wood, caught fire, and in a few moments 
was alight from end to end. It is presumed that 
the sparks first ignited the oil round the valve 
and in the drip-can underneath it, and that the 
increased pressure then caused the plug to blow 
out. The plug may have been loosened by heavy 
pile driving in the neighbourhood,. but there is 
still some uncertainty as to why the film of oil on 
the turbine casing ignited. Very little oil was 
forced up in the jet, about 330 gallons being 
afterwards recovered from the tank. As a result 
of the burning roof collapsing, the oil in some of 
the other turbines and the insulation of the genera- 
tors also caught fire before the extinguishers could 
be brought into action. Neither the adjacent boiler 
house nor the switch house, which were of reinforced 
concrete, were, however, seriously damaged. The 
fire was soon extinguished, but the cutting up of 
the tangled steelwork by oxy-acetylene was a 
lengthy process, and the opening out of the machines 
was delayed by the deformation of the travelling 
crane. Nevertheless, within three days one turbine 
was got to work undera tarpaulin. Actually within 
three hours a supply was being given to the city 
by the Interbrabant Company. The accidert may 
be said to have been due to a series of trivia) causes, 
and seems to show that oil and grease on hot 
surfaces are more liable to combustion than labora- 
tory tests would imply. 


THE JuNIoR INSTITUTION OF ENGINEERS. 


Founded in 1884 and incorporated in 1905, the 
main objects of the Junior Institution of Engineers 
are to promote the science and practice of engineer: 
ing in all its branches by the delivery of lectures and 
the reading of papers, and by visits to works and 
other places of engineering interest. A glance at 
the annual report of the Council of the Institution 
for the year ending September 30, 1932, will show 
that these objects are fully realised. It is stated, 
for instance, that the number of papers accepted 
for presentation was such that it was necessary to 
provide additional ordinary meetings for their 
delivery. Nine ordinary, and 15 informal meetings, 
were held in London during the vear, and the papers 
read and discussed covered a very wide field. Some 
were of an industrial character, such, for example, 
as that dealing with modern pressed-brick manu- 
facture by Mr. H. G. Brown and that on ball-bearing 
manufacture by Mr. W. Fish. Others, such as Mr. 
S. J. Clifton’s contribution on “* Automatic Com- 
bustion Control,” and Mr. W. G. Wilson’s dis- 
course on “ Epicyclic Transmissions” were of a 
highly technical nature. Others again dealt with 
metallurgical, chemical] or electrical subjects ; while 
a few were devoted to a consideration of recent 
developments in talking pictures, wireless loud- 
speakers and to other matters of topical interest. 
In addition to the meetings held in London a 
number of gatherings were organised by the com- 
mittees of the local sections, of which there are 
four, respectively centred in Birmingham, Man- 
chester, Sheffield and Newcastle-upon-Tyne. No 
fewer than 21 visits were paid, during the year 
under review, to’ places of engineering interest in 
and around London. These included the Deptford 
power stations of the London Power Company, the 
Royal Small Arms Factory, Enfield, the Royal 
Observatory, Greenwich, the National Physical 
Laboratory, Teddington, the British Oxygen Com- 
pany, Wembley, the Osram glass works of the 
General Electric Company, at Wembley, the Metro- 
politan Railway extension to Stanmore, the works 
of Messrs. Siemens Brothers and Company, Wool- 
wich, and the new headquarters of the British 
Broadcasting Corporation. Visits to industrial 
works, a power station and other places were also 
arranged by the local section officials and com- 
mittees. The members on the roll of the Institution 
totalled 1,442 on September 30, 1932, compared 
with 1,482 on September 30, 1931. Nearly half 
of the members reside in London, while the strongest 
local section, numerically, is the North-Western, 
the headquarters of which are in Manchester. The 


tion, among whom were the Hon. W. Pember Reeves, 
Sir William Mills, and Messrs. John Little, James 
Oswald and Arthur Ross. The Institution is to 
celebrate the jubilee of its foundation during the 
present 1933-34 session, and a special committee, 
comprising vice-presidents and past-chairmen, has 
been appointed to consider.the matter and te 
formulate proposals for the approval of the Council. 


Ten YEARS OF BROADCASTING. 


During the present week the British Broad- 
casting Corporation has been celebrating the tenth 
anniversary of that form of instruction, entertain- 
ment, propaganda, or whatever it may be called, 
with which its name is inseparably associated. It 
has been doing this, appropriately enough, with 
music, song, dance, drama, romance and history, and 
has thus, no doubt, been helping to fill the leisure 
hours of over 5,000,000 licence holders, not to speak 
of the unknown number of “ pirates,” to whom 
satirical reference has more than once been made. 
In the first year of its existence the number of 
licence holders was 18,000, a band of pioneers whose 
patience with crude apparatus and in face of frequent 
transmitting defects should entitle them to some 
recognition. At that time there was one studio 
in London and three others elsewhere, the largest 
being a private cinema measuring 20 ft. by 30 ft. 
At present the studios number fifty, of which twenty- 
two are at Broadcasting House, London, and 
the largest is a concert hall measuring 106 ft. by 
42 ft. The total programme time, however, has not 
increased in proportion, having risen only from 33} 
to 83}? hours per week, while the time devoted to 
news has remained almost stationary and that 
dedicated to children, apart from school broadcasts, 
has actually fallen. In 1922, dance music, vaude- 
ville, drama and revue were none of them trans- 
mitted, though they now occupy a considerable 
portion of the programme, a fact which, to some 
people, may seem to mark a retreat rather than an 
advance. The total power radiated has risen from 
4 kw. to 359 kw., and an engineering staff of nearly 
400 isemployed. No less than 33,193/. was collected 
for charity in the course of the year ended July, 
1932, one appeal alone bringing in 8,645/. Inci- 
dentally, broadcasting augments thenational revenue 
by over 1,000,000/. per annum. These figures 
demonstrate, if demonstration were needed, the 
great influence wielded by the British Broadcasting 
Corporation in a variety of fields, and the great 
responsibility which is laid upon them to ensure that 
their duties are properly carried out. That they 
have, to a great extent fulfilled their mission will, we 
think, generally be admitted. Criticisms of details 
of the programmes have been made and will continue 
to be made, but it cannot be denied that this system 
of intercommunication, which would have seemed 
heretical to our remote ancestors and impossible 
to our great grandfathers, by increasing the know- 
ledge of politics, music, art literature, and even 
science, possessed by a great and growing number 
of people, is a real power for good. 


A GERMAN VIEW OF THE Economic CRISIS. 


The causes of the present world-wide industrial 
depression are many and confused, and there is no 
general agreement about which is most significant. 
When it comes to their remedy, we find the same 
divergency. The position is not made easier by the 
fact that the methods proposed are likely to be 
coloured by prejudice, political considerations and 
other factors, which are not strictly speaking econo- 
mic. This is fittingly recognised in a pamphlet on 
“The Prevention of Future Economic World Crises,”’ 
in which Dr. Robert Bosch sets out to prove that 
engineering development, in its broadest sense, con- 
fers the greatest benefits upon humanity, that class 
strife only serves to lower the standard of living, and 
that what is wanted to bring about better condi- 
tions is a change “ in the spirit of man to man and 
of the nations among each other.’ Without following 
Dr. Bosch through all the arguments, which he 
advances in support of these contentions, it may be 
pointed out that they are by no means entirely 
technical or economic. For while he is of opinion 
that nationalism, as exemplified by tariffs, is destruc- 
tive of progress, he also holds that that nationalism 


One of the first steps that must be taken to bring 
about recovery is, therefore, to return to free trade, 
a conclusion that is not without its significance 
when Germany’s past and present economic policies 
are reviewed. Further, he argues that the sole 
cause of the world crisis is not the war, but that the 
development of production methods, mechanisation, 
and again tariffs are contributory causes. His 
remedy for the position is shorter working hours 
(and here he will be joined by others who will not 
otherwise see eye to eye with him), for he contends 
that if a six-hour day were made universal, it 
would not only give work to all and thereby have 
a tremendous moral effect, but would create greater 
purchasing power and eliminate contributions 
towards unemployment relief. At the same time, 
prices could be lowered by reducing the cost of 
distribution and thus narrowing the margin which 
exists between wholesale and retail prices. With 
care, in fact, the figure could be cut down by 15 per 
cent.,’and half the difference between the earnings 
of a workman labouring for six hours instead of 
eight hours a day could be wiped out. A further 
reduction could be effected by the establishment 
of pools, the object of which would be to keep prices 
as low as possible. Above all, it must be realised that 
the workman forms the most numerous class of 
consumer, and that the capitalist must cease to 
pay homage to the “ iron law of wages.” Adversity, 
it has been said, makes strange bedfellows, but that 
is no reason why the companionship should not be 
turned to profit. We therefore hope that Dr. 
Bosch’s suggestions, which are not going to be easy 
to implement, will receive the close attention they 
deserve. 


EFFects OF DEFORESTATION. 


Little in the way of definite data, actually 
observed, on the effects of deforestation has as yet 
been recorded. Clerk Maxwell, indeed, records that 
the discovery in 1829 of the thermometers used 
some 150 years earlier by Rinieri, a pupil of Galileo, 
made it possible to show that the cutting of the 
woods on the Appenines had not lowered the winter 
temperature of Florence. It has commonly been 
held that forests equalise stream flows and reduce 
flood heights, and further, that, acting as a sort of 
sponge, they raise minimum winter levels and 
increase the dry season run-off. From observations 
recorded in a paper on “* Forests and Stream Flow,” 
contributed by Messrs. W. C. Hoyt and H. C. 
Trexell to the Proceedings of the American Society of 
Civil Engineers, it appears that the latter two 
contentions are the reverse of true, but that forests 
do tend to keep down maximum summer flood 
levels. At the same time, however, they may 
reduce the total run-off by as much as 15 per cent. or 
even 29 per cent. These conclusions are based on 
accurate stream gaugings made over a series of 
years, both before and after the destruction of the 
forests in two areas in Colorado and another in 
California. In the latter case the clearance was 
due to an accidental fire, but as the streams had 
been carefully gauged for some years prior to this 
by officers appointed by the U.S. Geological Survey 
the opportunity was taken of comparing these 
observations with another series made subsequently. 
The Colorado areas had been selected specially for 
the work some years prior to the arrival of the 
wood-cutting gangs, and careful stream gaugings 
made. 





THE LATE SIR DUGALD CLERK. 


By the death of Sir Dugald Clerk, which occurred 
on Saturday last at his home at Ewhurst, one of the 
few remaining links is severed with the band of 
pioneers associated with the early development of 
the internal-combustion engine. Clerk was born 
on March 31, 1854, and when he began his classical 
experiments on the gas engine in 1877, the Brayton 
engine had only recently been developed. As is 
well-known, this engine eliminated some of the more- 
obvious defects of the Otto and Langen engine, 
introduced some ten years earlier, and was charac- 
terised by the ignition of the charge before it 
entered the cylinder. In 1878, the Otto engine, 
operating on the cycle of Beau de Rochas, was 
exhibited at the Paris Exposition of that year. 











Council, in their report, record with regret the death 
during the year of seven members of the Institu- 





has its roots in a very common human failing—envy. 





This engine was the true forerunner of the four- 
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stroke cycle engine as it is known to-day, and se orved | 
to establish the gas engine as a practical rival of | 
the steam engine. The fact that the Otto engine 
only had a power stroke every second revolution, 
while the steam engine had one in each revolution, 
probably appeared to be a greater objection to the 
former at that time than it is recognised to be to-day, 


and Clerk at once set to work on the problem of | 


developing a gas engine to operate on the two- 
stroke cycle. No greater tribute could be paid to 
his genius as an engineer than to record that the 
first Clerk two-stroke engine was exhibited only 
three years later, in 1881. 
follow the controversy, 
which then commenced, 
regarding the relative 
merits of the two- 
and four-stroke cycles, 
through its various 
stages. An ample litera- 
ture is available on the 
subject, and it is only 
necessary to say that in 
the absence of any revo- 
lutionary developments 
in design, there is un- 
likely to be any marked 
change in the present 
respective fields of the 
two types 

The Clerk engine of 
1881 had two cylinders, 
one being the working 
cylinder and the other 
being in effect a scavenge 
cylinder. The cranks to 
which the respective 
pistons were connected 
were at right angles, 
and the working cylinder 
was provided with ports 
in the walls near the 
outer end. Assuming 
the firing stroke to have 
taken place, the ports 
were uncovered by the 
piston towards the end 
of the stroke, and the ex- 
haust gases were driven 
out through them by a 
new charge delivered in- 
to the cylinder by the 
scavenge piston. On the 
return stroke, the ports 
were covered by the 
piston, and the new 
charge compressed in the 
usual way. The design 
of this engine shows that 
Clerk fully appreciated 
the importance of effec- 
tive scavenging,although 
at the time of its intro- 
duction, it was common- 
ly asserted that it was 
desirable to combine a 
portion of the residual 
charge with the entering 
mixture. In a foreword 
to Mr. C. F. Caunters’ 
recent book on the two- 
cycle engine, Clerk him- 
self records that his first 
engine ran well, but gave 
too little power in relation to its weight and dimen- 
sions. It was, therefore, not placed on the market, 


ENGINEERING. 


| work, it may be mentioned that he was born in 
Glasgow, and, after a private education, served his 
|apprenticeship, from 1868 to 1871, with Messrs. | 
| H. O. Robinson and Company, of Glasgow, some of | 
his time being also spent in the works of his own 
father, Mr. Donald Clerk. His time from 1872 
to 1876 was devoted wholly to a study of chemistry | 
and physics at the Andersonian ( ‘ollege in his native 
town, and later at the Yorkshire College of Science, 
| Leeds. He joined Messrs. Thomson, Sterne and 
|Company, of the Crown Iron Works, Glasgow, in 
1877, and in that year, as already stated, began his 
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THE LATE Str DuGaLp CLERK. 


explosion of gaseous mixtures. In July, 1888, he 
commenced to practise as a consulting engineer, 
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of scientific investigators at the time, and were of 
greater actual value than his development of the 
two-cycle engine, since they advanced the whole 
prueng of thermo-dynamics. His earlier experi- 
ments were carried out in a closed vessel, a pencil 
| indicator, with a drum revolving at constant speed, 
| being fitted to the cover to record the pressure 
|changes. The apparatus represented a distinct 
| advance on that employed earlier by M.M. Mallard 
and Le Chatelier. At the time the experiments were 
| made, the specific heat was thought to be constant, 
but as a result of his experiments, Clerk suggested 


It is hardly necessary to | experimental researches on the gas engine and the! that the well-known difference between the calcu- 


lated and actual pres- 
sures resulting from the 
explosion of the mixture 
was due in part to after- 
burning, and in part to 
an increase in the speci- 
fic heat. The various 
theories to account for 
the difference need not 
be discussed here, and 
it is sufficient to say 
that the after-burning 
theory is chiefly associ- 
ated with the name of 
Dugald Clerk. 

In 1900, he measured 
the time occupied in 
the explosion of coal 
gas and air from the 
moment of ignition to 
that of maximum pres- 
sure, using more elabor- 
ate apparatus. The 
cylinder of the indicator 
was replaced by a falling 
slide giving a card of 
over 30 in. long. By 
winding the cord con- 
trolling the slide over a 
fusee, uniform motion 
was obtained. The time 
of fall was determined 
by the tuning fork 
method. The mixture 
was at rest before ex- 
plosion in these experi- 
ments, and Clerk ob- 
served that the time of 
explosion was depen- 
dent on the size of the 
vessel, This led him to 
investigate the effects 
of turbulence, and he 
arranged to have an 
engine motored round 
to expand and compress 
the charge several times 
before it was fired. 
Piston turbulence was 
avoided by motoring 
the engine slowly, and 
the turbulence due to 
the entering gas had 
thus time to die down. 
Clerk found that if the 
charge was then fired, 
the time of explosion 
was greatly increased, 
and the maximum pres- 
sure was reduced by 
over 60 per cent. An 
| account of this early work on explosions in closed 
| vessels will be found in a lecture by Professor Fleeming 


but was followed bya lighter engine, of which many | and from 1892 to 1899, was scientific director of | Jenkin, in the Proceedings of the Institution of Civil 


hundreds were sold. It is interesting to note that | 


Messrs. Kynoch, Ltd., Birmingham. At the time, this 


Engineers for 1884, and a later paper by Clerk him- 


one of the earliest was supplied to drive the electric | company employed some 4,000 hands, and had | self in 1886. In the same year, he read a paper before 


lighting plant at the Pacific and Orient Line offices in 
Leadenhall-street, while another operated in the old 
Prince of Wales’ Theatre for a like purpose. Lord 


works at Witton, Birmingham, Barnsley, Arklow, | 
and in Essex. Although Clerk’s name will always 
be associated with engines operating on the two- 


Kelvin fitted one up in his physical laboratory at| stroke cycle, he designed new works and new 


Glasgow University coupled to a Siemen’s dynamo, 
and stated that he believed that the first house in | 
the world in which the whole lighting was done by 


electricity, was his own in the University, which | 
| 
Before passing on to Sir Dugald Clerk's later! 


obtained the current from this plant. 


'and designer for railway wheel work, 


machines for Messrs. Kynoch in connection with 
cartridge making and shell forging, and was advisor | 
steel tube 
manufacture, and other specialised products. 

His researches on the specific heat of gases and 


on explosive pressure placed him in the front rank | 


the Society of Chemical Industry in which more 
particular reference was made to the effect of com- 
pressing the mixture before ignition. Numerous 
references to his later work appear in the proceedings 
| of the leading institutions, and in his own book on 
The Gas, Petrol and Oil Engine. Before passing on 
to his later career, a reference should be made to 
Clerk’s work on super-compression. In his James 
Forrest Lecture, given in 1904, before the Institution 
of Civil Engineers, he referred to experiments which 
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PROPOSED SCHEME FOR WATERLOO BRIDGE. 


Fig. 2. 
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he had carried out on two engines, both operating on | 


the four-stroke cycle. The engines were allowed to 
take in the usual charge of gas and air, and at the 
end of the stroke, a further charge of air was intro- 
duced at a pressure of 7 lb. or 8 lb. per square inch 
above atmosphere. Clerk found that the compres- 
sion temperature was diminished, the maximum 
temperature reduced, and the thermal efficiency 
raised from about 27-7 per cent. to 34-4 per cent. 
We believe that this was the first occasion on which 
the possibilities of supercharging were actually 
investigated. 

Although 60 years of age at the outbreak of the 
War, Sir Dugald served as Director of Engineering 
Research at the Admiralty, and as a member of the 
Advisory Committee for Aeronautics and chairman 
of the Internal Combustion Engine Committee at 
the Air Ministry. He was also a member of the 
Air Inventions Committee, and of the Panel Board 
of Invention and Research. Among his minor 
activities, he took a keen interest in the development 
of the motor vehicle, and in addition to being 
a member of the Technical Committee of the 
Royal Automobile Club, was a judge at many of 
the trials organised by that body. His work on 
the determination of mixture strength by analysis 
of the exhaust gases is referred to by Wimperis in 
his book on the Internal Combustion Engine. He 
was appointed a director of the National Gas 
Engine Company, Limited, of Ashton-under-Lyne, 
in 1888, and retained this position until his death. 
In the same year, he entered into partnership with 
the present Lord Marks as consulting engineers and 
patent agents, and frequently attended the Courts 
as an expert witness in patent cases. 

Few men have been more widely-honoured by 
the leading scientific institutions. His researches 
on the specific heat of gases and on explosive 
pressures resulted in his election as a Fellow of the 
Royal Society in 1908, and he was later made a 
Member of Council and was awarded the Royal 
Medal of the Society in 1924. He received honorary 
degrees from Glasgow, St. Andrews, Leeds, Liver- 
pool, and Manchester Universities, and was created 
K.B.E.in 1917. He served with great distinction on 
the Council of the Institution of Civil Engineers, and 
was elected president for this year, widespread 
regret being expressed on the announcement that 
ill-health prevented him from taking office. He 
was Watt medallist, Telford prizeman and gold 
medallist of the Institution. He was also a member 
of council of the Institution of Mechanical Engineers, 
and a past president of the Junior Institution of 
Engineers. In 1922, he was awarded the Albert 
medal of the Royal Society of Arts for his work on 
the development of the internal combustion engine, 
and was chairman of the Council of the Society for 
two years. He was the second president of the 
Institution of Automobile Engineers, succeeding 
Colonel Crompton in 1908. He was also a past- 
president of the Society of British Gas Industries 
and of the Institution of Gas Engineers. He repre- 
sented the Royal Society on the governing board 
of the National Physical Laboratory, and was 
president of the Engineering Section of the British 
Association at the Dublin meeting in 1908. He 
was also a member of the University Grants Com- 
mittee and a member of the Court of the Goldsmiths’ 
Company, of which he had been prime Warden. 

His book on The Gas, Petrol and Oil Engine has 
already been referred to, and also some of his 
contributions to the learned societies. Among the 
more important of these were the James Forrest 









ENGINEERING” 


lecture before the Institution of Civil Engineers in 
1904 on “ Internal-Combustion Motors,” and papers 
before the same Institution on ‘“ The Theory of 
the Gas Engine,” in 1882, and “Explosions of 
Gaseous Mixtures,” in 1886. Another important 
paper, read before the Royal Society in 1906, was 
entitled ‘‘ The Specific Heat of the Working Fluid 
in the Internal-Combustion Engine Cylinder.” He 
was also the author of the article on gas and oil 
engines in the Encyclopedia Britannica, and on 
gaseous explosions and evaporation in Thorpe’s 
Dictionary of Technical Chemistry. 








WATERLOO BRIDGE. 


Hap the problem of the Waterloo bridge been 
left to the engineers and the traffic authorities, the 
much-needed works would now be well on their way 
to completion, and London in process of being 
endowed with a bridge, possibly surpassing Rennie’s 
in beauty, whilst it would obstruct river traffic 
very much less and facilitate road traffic very much 
more. However, architects, whose knowledge of 
bridgework is rudimentary at best, and journalists 
who know even less, intervened, and, moreover, 
secured support from some men really eminent in 
science, but no better qualified than the other 
classes of objector, to judge the structural and 
zsthetic considerations involved. Further support 
was obtained from a few able engineers whose 
reverence for the master work of a great predecessor 
outweighed their appreciation of the necessities of 
the present. As the bridge stands it is ill-adapted 
to traffic needs either by river or road. Its histori- 
cal character as a noble monument to Rennie would 
be destroyed by widening it, even if the decoration 
of the new facade was entrusted to an architect. 
Indeed, judging from some modern instances, were 
this done the architect would ultimately pose as 
the designer of the whole structure, and Rennie’s 
name lapse into oblivion. 

Owing to the opposition encountered the work 
has been held up indefinitely. A grandiose alter- 
native, impossible to finance, was proposed by 
Lord Lee’s commission, and this led to other pro- 
posals, of which one of the most interesting, though, 
we think, it errs in the other direction, has 
been that proposed by Sir Owen Williams, K.B.E., 
M.Inst.C.E. In this, costs have been cut down to 
the bare necessities of the case, and were the busy- 
bodies alone concerned, there would have been a 
certain poetic justice had the London County 
Council, in view of the obstruction of their plans, 
accepted the proposal of Sir Owen Wiliams. This 
was for a total sum of 693,000/., to take down the 
old bridge and to replace it by reinforced concrete 
cantilever structure, providing a roadway 55 ft. 
wide between kerbs, and flanked on each side by 
a 10 ft. pathway. The offer included also the 
removal of the existing temporary bridge. The 
spans of the proposed bridge would be identical with 
those of Rennie’s but, in spite of the increased width, 
river traffic would be much less obstructed since 
the existing long piers would be each replaced by 
a single cylindrical pier resting on a massive concrete 
slab, which would distribute the weight over a pile 
foundation. The general character of the scheme is 
clearly shown in Figs. 1 and 2. There would be a 
clear and uniform headway of 28 ft. above high- 
water mark. 

Complete plans have been worked out for the 
removal of the old bridge. This would be effected 





by erecting steel false work on each side of the exist- 





ing structure. This false work would, at the outset 
be supported on the existing piers, and would serve 
to support centering under the arches, to enable 
them to be taken down. This done, the weight 
of the false work would be transferred to piles, 
and the existing piers demolished. The same steel 
false work would then serve for the erection of the 
permanent structure. Sir Owen Williams’ high 
standing in the profession is sufficient warrant for 
the practicability of his scheme, and in these hard 
times, its low cost is attractive; but «esthetic con- 
siderations cannot be neglected by a great City, 
whose bridges rightly serve a secondary object as 
monuments as well as their primary purpose as 
highways. It is probably considerations of this kind 
which have decided the London County Council to 
reject Sir Owen’s proposal. 


THE LATE MR. W. S. HIDE. 


Tue death of Mr. William Seymour Hide, which 
occurred on October 30, at his home in Ferriby, East 
Yorks, removes a well-known figure from Hull marine 
engineering and shipbuilding circles. Mr. Hide, who 
was managing director of Messrs. Earle’s Shipbuilding 
and Engineering Company, Limited, Hull, and of 
Messrs. Amos and Smith, Limited, Albert Dock Works, 
Hull, was born on June 13, 1861. From 1878 to 1881 
he served a pupilage of three years in the engineering 
shops, at Battersea, of the London Steamboat Com- 
pany. The succeeding three years were spent in 
further training in the drawing office of Mr. T. C. Hide, 
M.1I.Mech.E., A.I.N.A. In January, 1883, he entered 
the service of the British India Steam Navigation Com- 
pany and served on several of the Company’s ships. 
Having gained an extra first-class Board of Trade 
Certificate, the young engineer left the sea and re-entered 
the office of the Mr. T. C. Hide in June, 1886. He 
remained with Mr. Hide for about 18 months, during 
which time he inspected steamers under construction, 
and was engaged on making plans and designs. In 
November, 1887, he joined Messrs. Alley and Mac- 
Lellan, engineers, Glasgow, as manager, a position he 
held for two years, during which he was responsible 
for all their engine, boiler, and marine work. In 1889, 
Mr. Hide was invited by Mr. J. 8. White to start an 
engineering works in conjunction with his shipbuilding 
yard at East Cowes, I.W. He accepted the offer, and 
as engineering manager to Mr. White during the 
succeeding nine years, he had sole charge of the 
engineering shops and also of the design of the marine 
and other machinery produced. 

Mr. Hide’s long connection with Hull shipbuilding 
commenced in 1899, when he became engineering 
manager to Messrs. Amos and Smith, marine engineers, 
boiler makers, and ship repairers. On the retirement 
of Mr. Amos—the only active partner—at the end of 
the year, he became general manager, having sole 
control of the affairs of the firm. When, subsequently, 
the firm became incorporated as a limited liability 
company, he was appointed managing director, a 
position he continued to occupy until his death. In 
addition to his other duties, he was appointed, in 1900, 
superintending engineer to Messrs. Thomas Wilson, 
Sons and Company, a firm of shipowners now known as 
Messrs. Ellerman’s Wilson Line, Limited. He relin- 
quished this appointment a few years ago, and took 
up the position of managing director of Messrs. Earle’s 
Shipbuilding and Engineering Company, Limited, 
which he was holding at the time of his death. He 
became an associate member of the Institution of Civil 
Engineers in May 24, 1887, and was elected a full 
member on December 2, 1902. He was made a member 
of the Institution of Engineers and Shipbuilders in 
Scotland in 1888, and a member of the Institution of 
Naval Architects in 1902. For a number of years past, 
Mr. Hide had served as president of the Hull Iron 
Trades Association. 








THE LATE MR. W. KAYE PARRY. 


Tuer death was announced on the 11th inst. of Mr. 
William Kaye Parry, formerly of Dublin, in his 
eightieth year. Mr. Kaye Parry enjoyed a very exten- 
sive civil engineering practice mainly in Ireland. He 
graduated in Arts at Dublin University in 1873 and 
took his degree of Bachelor of Engineering in 1875, 
taking first in Practical Engineering. He commenced 
practice in 1877, and in 1899 he entered into partner- 
ship with Mr. G. M. Ross. He was not only a civil 
engineer by profession but practised as an architect, 
being a Fellow of the Royal Institution of British 
Architects. 

He was consultant to various drainage and sanitary 
authorities in Ireland including at one time and another 
the Ulster Sanitary Association; the Armagh Town 
Commissioners ; Clontarf Urban District Council, 
Killarney District Council; Rathdown Union; New 
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Ross District Council; and was chief engineer to the 
Blackrock and Kingstown Main Drainage Board, the Tul- 
lamore Urban Council, Abbeyleix District Council, &c. 
He carried out the Abbeyleix drainage works, Tullamore 
drainage and sewage works, Richmond main drainage, 
Malahide main drainage and Northallerton sewage 
works, and works connected with drainage or water sup- 
ply, &c., at Mullingar Asylum, Maynooth, for the Duke 
of Leinster, Cornbury Park (Oxon.), for Mr. H. Du Cros, 
the Viceregal Lodge, Dublin, Dublin Castle, Ormiston 
Lodge for Lord Pirrie, Lismore Castle and others. He 
was also responsible for open sea baths, bridgework, 
and electric lighting schemes. 

He was made an associate member of the Institution 
of Civil Engineers in 1894, being transferred to full 
membership in 1899. He resigned in 1926. He con- 
tributed to the Proceedings in 1901, jointly with Dr. 
W. E. Adeney, a paper on “ The Discharge of Sewage 
into a Tidal Estuary."’ He was also a member of the 
Institution of Civil Engineers of Ireland, and was 
awarded by that body a Mullins gold medal and 
Mullins silver medal for contributions to its proceed- 
ings. Among his other contributions to the literature of 
the profession may be mentioned “ Sanitary Protec- 
tion,” a course of lectures delivered before the Royal 
Dublin Society. He was Fellow and examiner of 
the Royal Sanitary Institute and was examiner in 
sanitary engineering for Dublin University, being a 
member of the Senate of that body. 


THE SOCIETY OF GLASS 
TECHNOLOGY. 

Tue first meeting of the Society of Glass Technology 
for the Session 1932-1933 was held in Sheffield on 
Wednesday, October 19, the President, Mr. Edward 
Meigh, being in the chair. A_ brief Introductory 
Address was given by Mr. Meigh, who outlined the 
outstanding features of the programme proposed for 
the session, and appealed for the united help and 
support of all members, It was of great benefit to 
a scientific worker to be able to speak about his various 
investigations before his fellow workers and to have 
their criticisms and comments. Although much useful 
work was done by the hermit type, one could not fail 
to be helped and to develop new ideas if one were able 
to discuss freely theories and practical results with 
others engaged on similar work, and yet again with 
those engaged in the practical side of the industry. 
Thus, on the eve of a new session they came, not 
grasping for crumbs from others, but hoping to obtain 
opportunities of self expression, so that the value of 
their future activities might be enhanced. 

Turning to the consideration of membership from the 
point of view of the Society as a whole, Mr. Meigh referred 
to the great difficulties encountered in the past year 
by the whole of the industry. Difficulties, however, 
gave rise to proportionate opportunity. In the past, 
the Society had not followed a stereotyped programme, 
nor stuck to any particular routine. New outlets and 
new problems had been found, and the new session 
would be no exception. Looking back upon various 
problems, it was evident that the more that was done 
and solved, the more there was to do. New avenues 
were opened up, and as our scientific method became 
more sure, so new and wider fields were discovered. 


Grass MANIPULATION. 

A lecture entitled “ The Scientific Basis of Glass 
Manipulation with Special Reference to Automatic 
Glass-Forming Machines "’ was then given by Professor 
W. E. 8S. Turner. The fundamental factor in all 
working of glass, said Professor Turner, was the property 
whereby, although a liquid at high temperatures, it did 
not suddenly solidify like a metal, but slowly passed 
through a plastic to a rigid state. 

Four physical factors governed the manipulation of 
glass, namely (1) viscosity; (2) rate of change of 
viscosity with temperature ; (3) tendency to devitrifica- 
tion; and (4) rate of loss of heat by conduction and 
radiation. Since manufacturers took care to avoid 
compositions of glass likely to devitrify when working, 
that factor was not considered further. As would be 
remembered, the limits of viscosity for glass in working, 
as agreed with the German Society of Glass Technology, 
were 10" and 10* poises, but it was possible that these 
limits would vary for different processes. From the 
values given, it was evident that, if the setting rates 
were reasonable, the alumina-containing glasses could 
be worked as well as the ordinary lime glasses, provided 
that the glass was discharged from the furnace at a 
suitable viscosity. A higher temperature was necessary 
all through the working range, and better technique 
was called for, but the glasses were not unworkable. 

Based on conductivity values at ordinary tempera- 
ture, losses by conduction from the common machine- 
operated glasses were much the same, being governed 
largely by silica content. The loss of strength of 
bottles due to lack of homogeneity was stressed, and 
interesting illustrations were given of the formation 
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of cords and striz in bottles made on suction or gravity- 
fed machines, due to chilling in the mould. The effect 
of surface tension, of which, for glass, little was known, 
was also discussed. The preferential weathering of, or 
attack by steam on, cords was clearly demonstrated, 
the phenomenon being similar to that obtained with 
metals. The probable action of gases on these cords 
in their formation was indicated. The necessity of a 
re-heating period, immediately after the transfer, in 
the automatic production of bottles was stressed, and 
the effect of mould temperature upon the length of 
time required for this re-heating were considered, and 
calculations based on the law of radiation were pre- 
sented, 


NOTES ON NEW BOOKS. 

The volume entitled Practical Mathematics, by Toft 
and McKay (Pitman’s Engineering Degree Series ; 
16s. net), has been written to cover the whole of the 
syllabus of the Final B.Sc. degree in Engineering of 
London University, assuming on the part of the reader 
a knowledge only of the algebra and trigonometry and 
introductory calculus required for the intermediate 
examination. As the book includes such diverse sub- 
jects as conics and solid geometry, roulettes and 
glissettes, Fourier series, and spherical trigonometry, 
besides the usual calculus and differential equations 
that one is accustomed to regard as the main part of 
the syllabus, it will be seen that the authors have set 
themselves a big task. They have accomplished it 
adequately, with a careful eye on the standard to be 
expected from engineering students, maintaining a 
uniform level throughout. Practical illustrations are 
numerous, but the fault of making these too prominent 
or heavily loaded with arithmetic, which is common in 
many books on practical mathematics, has been 
avoided. Some of the earlier work on limits and the 
converging of infinite series might have been left out 
with advantage, as they could not be discussed with 
any thoroughness in the space allotted to them. The 
book is clearly printed, and contains a great number 
of exercises, with answers. 

In reviewing Die Elliptischen Funktionen von Jacobi, 
Fianfstellige Tafeln : Milne-Thomson (Julius Springer, 
Berlin, Rm. 10,50) one is impelled to ask how it comes 
about that a new and valuable set of mathematical 
tables, presumably compiled in England by an English- 
man, should be published in Germany? These tables 
give, in clear and open print, the values of the elliptic 
functions sn (u, k), cn (u, k), dn (u, k), for values of 
u increasing by intervals of 0-01 from 0 to 2, and values 
of # increasing by intervals of 0-1 from 0 to 1, and each 
table is extended as far as it can be useful, to larger 
values of u. Values of the complete —_ integrals 
K, K', E, E' and of the number g are also given, to 
seven decimal places. Graphs of the functions are 
included, and at the beginning of the book there is a 
list of relevant elliptic function formule and illustra- 
tions of the methods of using the tables. This new set 
of tables can be compared directly with the ordinary 
tables of the circular functions, and should help to put 
the elliptic functions, as aids to computation, on the 
same footing as the more familiar circular functions. 
The older sets of tables (e.g., Legendre’s) gave, roughly 
speaking, values of the inverse elliptic functions (elliptic 
integrals) and the comparision with tables of circular 
functions was an inverse one. It might serve a useful 
purpose to collect into one volume a comprehensive 
set of tables bearing on elliptic functions. The present 
set, those of Jahnke and Embde, and those of Sir George 
Greenhill (B.A. Reports, 1911-13) come to mind. It 
seems to us that the present tables might be more 
useful if the values of u were given in multiples of 
K/90, as advocated by Greenhill, or some other 
aliquot part of K. fer 

The satisfactory design of reinforced concrete work 
is so much influenced by the use the structure is to 
serve that methods applicable to some cases may be 
quite inapplicable to others, or even inimical or waste- 
ful. This is apparent on looking through Reinforced 
Concrete Reservoirs and Tanks, by W. 8. Gray, published 
at 10s. net by Concrete Publications, Limited, London. 
Many water-containing structures are dealt with, 
including reservoirs, circular or straight-sided tanks, 
filter beds and baths, with floors of various types, and 
roofs in the case of covered reservoirs. Cases of special 
difficulty over coal workings and in water-logged ground 
are also treated, and examples of completed works are 
given with useful information on practical points. 
Water towers are not, however, dealt with. In the 
early days of reinforced concrete work there was some 
disregard of tensile stresses induced in concrete under 
water pressure, the material not being credited with 
any strength in tension, the possible opening of minute 
cracks on the water face was by some designers over- 
looked, with ill results. The author of the book now 
noticed, deals with questions of this kind arising in the 
case of circular tank design very fully, the propriety of 


low steel stress on any water face being it may be said, 
of equal importance in reservoir work generally. In 
| matters of design, the work of calculation is reduced 
| to the simplest forms consistent with sound practice, 
| the book being eminently practical in this respect. "It 
| takes cognisance also of points needing attention which 
| by an inexperienced designer are apt to be overlooked, 
|as in the matter of reverse moments at corners and at 
| the junctions of parts, though the author’s method 
of dealing with such moments seems to leave the con- 
| nection in some cases liable to develop cracks. The 
| book concludes with a very useful summary of tests 
carried out on the vertical panels of a reservoir at 
| Lausanne, with comparison of measured results with 
| those calculated by various rules relating to slabs. 
| The various designers who are interested in the class 
| of work treated may consult this very useful book with 
advantage. 

| Few nowadays would dispute the importance of 
| laboratory practice in any course of training in elec- 
trical engineering. Facility in connecting up electric 
circuits and carrying out electric measurements can, 
indeed, be ranked with facility in making electric 
calculations or solving problems in electric technology. 
In this connection there is room for suitable manuals, 
and the one now under notice by Mr. E. T. A. Rapson, 
B.Sc., Experimental Electrical Engineering [Pitman and 
Sons; 3s. 6d. net] is, on the whole, worthy of favourable 
comment. It is intended for students preparing for 
certificates, diplomas or degrees, and consequently 
covers a fairly wide range. The book is a handy size 
and convenient for the pocket. Both bench and machine 
tests are included, and as nearly 100 experiments are 
dealt with, the subject-matter is necessarily somewhat 
compressed. Nevertheless, the book will prove useful 
for many classes, and the price will appeal to slender 
pockets. In a few cases the teacher will substitute 
more accurate or modern methods, especially where the 
experiments described would not satisfy practical 
requirements. 


THE HARDNESS OF METALS AT 
) HIGH TEMPERATURES. 


A metxHop for determining the true hardness of 
metals at high temperatures which enables the results 
to be expressed as Brinell hardness numbers has been 
developed by Mr. J. Ferdinand Kayser, Chief Metal- 
lurgist of Messrs. Darwins Limited, Fitzwilliam Works, 
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Sheffield, to whom we are indebted for the following 
particulars. 


* The sample to be tested is in the form of a small cone 
having an included angle of 120 deg., shown at A 
in the accompanying illustration. This rests on an 
anvil and is submitted to a load of 35 kg. for a period of 
ten days. The anvil, cone and plunger are surrounded 
by a small electric resistance furnace and can be main- 
tained at any desired temperature up to 1150 deg. C.. 
the temperature being regulated by any of the usual 
types of temperature control. The anvil cap B is made 
from a hard heat-resisting alloy containing approxi- 
mately 60 per cent. of nickel, 20 per cent. of chromium 
and 7-5 per cent. of aluminium. § Provision is made for 
maintaining an inert atmosphere in the furnace when 
desired. 

/~Under the combined effects of pressure, time and 
temperature, the apex of the cone flattens out and the 
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area of contact between it and the anvil face steadily 
increases. Equilibrium is usually reached in about 
100 hours, but it is advisable to allow a considerable 
factor of safety and the test is maintained for ten days. 
[The hardness number is derived exactly as in the 
Brinell test, i.e., the area of the flattened surface on the 
cone in square mm. is divided into the load in kilo- 
grams.J Above 700 deg. C. practically all metals, with 
the exception of tungsten-carbide and a few peculiar 
alloys which depend for their hardness upon the 


presence of compounds of aluminium with a metal | 


of the iron group, appear to have a Brinell hardness 
considerably less than 10. In the case of an alloy 
containing 28 per cent. of chromium and 0-3 per cent. 


of carbon, the Brinell hardness number, at 800 deg. C., | 


was found to be 1-5. The creep stress of this material 
at 800 deg. C. is approximately 700 lb. per square inch 
(0-50 kg. per square millimetre), and if one assumes that 
the relationship between Brinell hardness and ultimate 
strength is the same at all temperatures, one would 
anticipate a Brinell hardness of approximately 1-5, but 
previous investigators have always found much higher 
values. Whilst at first sight it may appear inaccurate 
to express the figures obtained with this machine as 
Brinell hardness numbers, experiments have shown that 


if, instead of carrying out the hardness test as in the | 
Brinell method, the test piece in the form of a cone with | 


an angle of 120 deg. is pressed against a hard steel plate, 
the pressure per square millimetre on the flat surface 
thereby formed on the cone, is in close agreement with 
the Brinell hardness numeral determined by the ortho- 
dox method. 





Tae Junior InstrruTion or ENGINEERS.—At the 
5ist annual general meeting of the Junior Institution of 
Engineers, held on November 11, Mr. E. Ambrose, 
M.1.E.E£., was elected chairman, and Mr. W. M. Hurrell, 
honorary treasurer. 





MIXER ON ENGINE. 


|GAS-OPERATED MOTOR VEHICLE. 
| THE position of petrol as fuel for the high-speed 
| internal-combustion engine of motor vehicles, for a 
| long time deemed well-nigh unassailable, has, it is well 
| known, been seriously challenged of late by heavy oil. 
| It is not so generally recognised that work has been 
| going on recently with another fuel, viz., town’s gas, 
| of such a nature as may well bring it, in the near future, 
|into direct competition with petrol, at all events as 
regards commercial vehicles, a consummation which 
those concerned with our coal industry can scarcely 
be blamed for desiring. A demonstration of a motor 
van with engines driven by town’s gas, which was 
given at Birmingham on Monday, November 14, 
showed that, on the technical side at all events, dis- 
tinct progress has to be recorded. The installation has 
been evolved as the result of tests carried out by the 
Industrial Research Laboratories of the Birmingham 
Corporation Gas Department, on standard petrol 
engines, the vehicle now under discussion being a van 
belonging to the undertaking, and being fitted with a 
| 20-h.p. Austin engine. Our account is illustrated by 
Figs. 1 to 3 on this page. 

The conversion of this ordinary petrol-engined 
vehicle to use gas necessitated surprisingly little change 
| to the mechanism, the chief addition being a set of 
cylinders for storing the gas and certain reducing 
valves, the petrol tank and piping being, of course, 
displaced. The engine itself has only required a new 
cylinder head, in order to increase the compression 
ratio, and an air-gas mixer to replace the carburettor. 
In this particular machine a new magneto was also 
fitted as the original one was scarcely powerful enough, 
but this may be taken as an individual requirement 
only and not necessarily a general one. The gas 
| storage system consists of five gas bottles, each 8 in. in 
! diameter by about 5 ft. 10 in. long. These, as shown 
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in Fig. 1, are stowed on the floor of the van, where they 
are protected by a wooden case. Normally, in a 
vehicle built for gas operation, they would be sus- 
pended from, or otherwise carried in, the chassis. 
Each bottle has a free gas capacity of about 350 cub. ft. 
measured at normal temperature and pressure. The 
working pressure is approximately 3,000 lb. per square 
inch. The bottles are made of Vibrac steel, by Messrs. 
Vickers-Armstrongs, Limited, a material which has 
made the installation possible by keeping the weight 
within reasonable limits. The total weight of the 
gas equipment is about 5-75 cwts. The weight of 
the petrol tanks, petrol, and accompanying fittings 
displaced is approximately 1-5 cwts. The net increase 
in weight due to the change-over from petrol to gas is 
therefore about 4-25 cwts. 

As the capacity of the bottles has an important 
bearing on performance, it may be mentioned here 
that trial runs of the vehicle show a gas consumption 
of approximately 21 cub. ft. per mile. The total 
capacity of the bottles being 1,750 cub. ft., a radius of 
action of 85 miles may be taken as possible without 
recharging. This operation, with charged bottles ready 
to hand, is stated to take only about five minutes, the 
connections being simple unions with metal to metal 
joints. An interesting feature of this part of the 
system is that the filling plugs of the bottles are provided 
with a small fusible plug. The object of this is to enable 
the gases to escape and so prevent an explosion should, 
say, a garage fire occur. The gas is conveyed from the 
bottles, at a pressure of 3,000 lb. per square inch, to a 
reducing valve on the dashboard. This valve is shown in 
Fig. 2. It is piston-operated, and reduces the gas down 
to a pressure of about 15 lb. per square inch. From 
this valve the gas passes to a diaphragm-operated valve 
situated on the floor of the cab underneath the first 
valve. In it the pressure is reduced from 15 lb. per 
square inch to a sub-atmospheric pressure. This 
negative pressure has been found to be necessary in 
order to obtain a satisfactory mixing of the gas and air. 
The pressure reducing valves have been designed in 
conjunction with Messrs. Belliss and Morcom, Limited, 
Birmingham. 

Some subsidiary pipes will be noticed on the first 
stage reducing valve in Fig. 2. These form a by-pass 
for use in starting the engine, a supply at 15 lb. per 
square inch being taken to the main induction pipe 
for feeding the air-gas mixer which replaces the car- 
burettor. As the engine speed increases the depression 
in the induction system is transmitted to the diaphragm 
reducing valve and the supply then becomes auto- 
matically controlled, the quantity passed being pro- 
portionate to the depression just referred to. The gas 
supply is at present regulated by a knob on the dash- 
board, but experiments are being carried out on an 
automatic oil-operated relay valve which will cut off 
the supply of gas when the engine is stopped. The air- 
gas mixer is seen in position on the induction pipe in 
Fig. 3. Its operation is as follows: The gas is intro- 
duced into the main air stream through a series of slots 
in the throat, which, it is stated, results in a very inti- 
mate mixture so that, at all speeds, even with high 
compression ratios, no detonation occurs. A flame 
arrester on the gas inlet eliminates any possibility of 
back ignition. A float chamber has been embodied in 
the mixer, so that benzol or petrol can be supplied, if 
necessary, for the enrichment of the gas. The air-gas 
mixer has been designed by the officials of the Gas 
Department in conjunction with Messrs. Amal Limited, 
Birmingham, which firm is at present manufacturing 
the apparatus. 

The cylinder head has not been very greatly altered, 
the compression ratio having «nly been raised from 
4-6 to 1 to 5-6 to 1. This is the maximum possible 
obtainable with the particular engine fitted to the van, 
due to mechanical reasons, but other experiments seem 
to show that there is little doubt but that still higher 
efficiencies could be obtained by a further increase of 
the compression ratio. Other experiments with differ- 
ent ignition settings show that the best results are 
obtained with an advance angle of 30 deg. As regards 
performance, the gas consumption of about 21 cub. ft. 
per mile above referred to, was obtained on trial runs 
between Birmingham and Coventry, a distance of 
43-7 miles. A maximum speed of 55 m.p.h. was 
attained with a load of about 15 cwts., and a total 
gross weight of just over 3 tons. The run of 43-7 miles 
included at least 10 miles of town traffic, and it is 
estimated that when running the van on petrol under 
similar conditions the consumption would have 
amounted toa gallon per 12 miles. Thus, on this vehicle, 
then, one gallon of petrol is equivalent to 250 cub. ft. 
of gas, so that the latter fuel costs are strikingly low. 
The gas used had a calorific value of 469 B.Th.U., 
after compression, the original gas being of 475 B.Th.U. 
The vehicle, we understand, has been engaged on 
town work for the last three weeks, the consumption 
averaging 22 cub. ft. of gas per mile, a low figure seeing 
that such duty consists of a number of short runs. 
On a trip on the vehicle through the crowded streets 
of the city, which involved stoppages against traffic 
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signals, and the negotiation of some considerable gra- 
dients, the engine was shown to be markedly flexible 
and silent, the latter particularly when it was idling. 
The acceleration seemed very good. 

The most serious objection to the system would appear 
to be the provision for charging. The Birmingham 
Gas Department has a Belliss and Morcom gas com- 
pressor. It is obviously impossible at this stage to 
attempt any comparison of costs of the petrol and gas 
systems, taking into account the capital expenditure on 
a charging plant, but it may be remarked that the 
difference in running costs seems to exhibit a very sub- 
stantial margin in favour of the gas-operated vehicle. 
At all events, the Birmingham Gas Department may be 
congratulated on their work in what may well prove 
to be an important development in the history of the 
internal-combustion engine for mobile use. 


LABOUR NOTES. 

AccorptNnG to a report in the November issue of the 
Amalgamated Engineering Union's Journal, the nego- 
tiations between the Shipyard Trade Unions and the 
Shipbuilding Employers’ Federation on the subject of 
a national oil-ship agreement have been carried a stage 
further. When the parties met earlier in the year, 
the representatives of the unions intimated that 
proposals submitted for consideration by the employers 
“did not afford a basis for negotiations.”” The 
employers, after some discussion, ‘* agreed to suspend 
their document ” and invited the unions to submit 
proposals. The unions did so at a meeting in Edin- 
burgh on October 21. After discussion, the employers 
stated that the unions’ alternative proposals were 
practically confined to agreements in operation at the 
present time. ‘“* They would, however,” it was added, 
* receive consideration, and in all probability a future 
meeting would be held to further discuss the matter.” 


candidates, including a member of the 
executive council—Mr. J. Kaylor—and four organising 
district delegates—Messrs. C. R. Bates, H. Luckhurst, 
H. E. Rhodes, and J. Tanner—have been nominated 
for election as president of the Amalgamated Engi- 
neering Union. For the position of general secretary 
six candidates have been nominated, including the 
present occupant of the office, Mr. A. H. Smethurst. 
The last date for voting in the home branches is 
December 24; for voting in the colonial branches it is 
January 19. 


Thirteen 


The executive councilmen who sought re-election 
for Divisions 1, 3, and 5 have in each case polled the 


greatest number of votes in their areas, but their 
majorities are insufficient and second ballots are 
necessary. In Division No. 1, Mr. T. Clark (865) and 


Mr. H. Hinshelwood (715) go to the second ballot ; 
in Division No. 3, Mr. P. Dickinson (1,334) and Mr. W. 
Hutchinson (1,071), and in Division No. 5, Mr. H. 
Berry (2,305) and Mr. W. Bartholomew (1,576). The 
last day for voting in this election is December 5. 


The following circular letter has been sent by Mr. 
Smethurst to branches of the Amalgamated Engineering 
Union: “ It has come to the notice of the Executive 
Council that a publication named the Monkey Wrench 
is being sold in the branches of the Union. The 
Executive Council desire it to be known that the 
distribution or sale of this publication in the branch 
will be regarded as an act contrary to the interests of 
the Union, and any member or members participating 
in such distribution and sale will be liable to be dealt 
with in accordance with rule. It must be definitely 
understood that no person whatever must be permitted 
to distribute or sell this publication in the branch.” 


During October, the home branch membership of 
the Amalgamated Engineering Union decreased from 
173,632 to 172,901, and the Colonial branch member- 
ship increased from 22,663 to 22,735. The number of 
members in receipt of donation benefit decreased from 
10,414 to 10,026 ; the number in receipt of sick benefit 
increased from 2,920 to 3,009, and the number in 
receipt of superannuation benefit from 13,055 to 13,094. 
The total number of unemployed members decreased 
from 45,550 to 44,943. 


A conference on the wages question took place in 
London last week between representatives of the Rail- 
way Shopmen’s Council and representatives of the four 
British railway companies. The workers’ represen- 
tatives asked that the proposal to reduce wages should 
be withdrawn, but Sir Ralph Wedgwood, speaking for 
the companies, replied that he could not hold out any 
hope of the request being agreed to in view of the 
financial difficulties with which the railway undertak- 
ings were faced. He promised, however, to communi- 
cate with the Shopmen's Council again when the 
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National Wages Board had dealt with the claim as it 
affected the traffic grades. The proposal of the com- 
panies is that the present reduction of 4} per cent. on 
earnings should be increased to 10 per cent. 


Mr, Ernest Brown, the secretary to the Mines 
Department, last week received a deputation composed 
of representatives of the Miners’ Federation of Great 
Britain, who pressed the Government to take steps to 
secure national negotiations between the Mining Associ- 
ation and the Miners’ Federation on wages and other 
questions affecting the industry. It was pointed out 
that the question of a national agreement would arise 
again when the present guarantees on wages expired 
in July next, and declared that, unless something were 
done before that time to meet the miners’ claim for a 
national settlement, further trouble might occur. 
According to an official report of the interview, 
Mr. Brown reaffirmed that it is the desire of the Govern- 
ment that national conciliation machinery should 
be set up by agreement between the parties for the 
discussion of all matters of national interest to the 
coal-mining industry, not excluding questions relating 
to wages and conditions of employment. He informed 
the delegation that this view had been pressed on the 
owners at every opportunity during the last few 
months, but that the owners maintained their attitude 
and were not prepared to co-operate in setting up 
machinery such as that which both the Government 
and the Miners’ Federation of Great Britain desired. 
He promised to continue his efforts to secure this. 
He referred to the statement in the letter from the 
Mining Association to the Miners’ Federation that 
‘* representatives of the Mining Association will always 
be ready to meet representatives of the Miners’ 
Federation to discuss subjects affecting the industry 
generally which come within the competence of the 
Mining Association,” and undertook to communicate 
officially with the association to ascertain on what 
basis such a meeting could be arranged. 


In the annual report of the National Union of 
Blastfurnacemen, Mr. Thomas McKenna, the general 
secretary, says that only by shortening working hours 
can unemployment be reduced. He advocates a 
six-hour shift at blast furnaces in place of the present 
eight-hour shift. Working hours, he states, were 
originally reduced to meet the need of workers for 
more leisure. To-day the demand arose because of the 
extraordinary increase in the productivity of human 
labour and as the only alternative to a large and 
permanent army of unemployed. A reduction of 25 
per cent. in wages was out of the question. Provision 
must be made to compensate the workmen for their 
decreased earnings consequent upon reduction of 
hours. Increased production from rationalised industry 
had made this possible. 


Dealing with the subject of payment by results in 
a lecture at Birmingham University, Mr. A. Ryrie, 
assistant secretary of Messrs. J. and J. Colman, 
Limited, said that the problem of how best to pay for 
the job that had been done was very old. The experts 
had tackled it, as they had tackled most subjects in 
modern times, and had made a simple issue very 
complicated. There were some people to-day who 
thought that payment by results was going to be the 
solution of all our industrial difficulties. They were 
optimists, but if it was viewed as a way for securing a 
more equitable determination of the workers’ remunera- 
tion it would prove a valuable step in the direction of 
better industrial conditions. 





The Trades Union Congress General Council's organ, 
The Industrial Review, has an interesting editorial 
note on the subject of help for the unemployed. 
‘““Much has appeared in the papers recently,” the 
writer says, “‘about the Hunger Marchers from the 
various parts of the country, who have come to London 
to draw attention to the plight of the unemployed, and 
to protest against the operation of the means test. 
No one with the least pretension to humanity can fail 
to sympathise with these unfortunate people. They 
are even more unfortunate, because such action as 
that taken by the marchers cannot really be of the 
least use to the unemployed in general. A much 
sounder way of helping them has been devised by the 
General Council, in conjunction with the Trades 
Councils, through the establishment of Unemployed 
Associations in various centres. The latest information 
is that 64 such associations are already in being and 
47 others are under consideration. Accounts received 
from the various localities show that good work is 
being done by these associations, and special efforts are 
to be made to co-ordinate their activities. . .. . We 
would strongly advise the unemployed to make use of 
these associations. The exploitation of their sufferings 
by others for other purposes can never lead to any 
improvement in their lot.” 
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The weekly organ of the International Labour Office at 
Geneva states that the Moniteur des Intéréts Matérials, 
a Belgian economic and industrial journal, recently 
published a leading article opposing the 40-hour week, 
the introduction of which would, in the writer's opinion, 
seriously endanger the restoration of economic stability. 
The article states that, apart from the regulation of 
abuses, the question of wages and hours is not amenable 
to legislative measures, and that the human will is 
powerless to defeat the law of the interdependence of 
costs of production and selling prices. Interference 
with the free play of this law would condemn Belgian 
industry to a lingering death. 


The organ of the Belgian Social Christian Association 
recently contained an article by Mr. J. Arendt, an 
engineer, on the reduction of hours of work of adults. 
The author deals with two aspects of the question, the 
distribution of work in times of depression, and per- 
manent reduction of hours of work. As regards the 
former aspect, the author entirely approves the 
demand that the work available should be distributed 
as equally as possible among all wage-earners, but only 
to the extent to which this can be done without giving 
rise to greater disadvantages than those avoided. 
Mr. Arendt is also of the opinion that a permanent 
reduction of hours is desirable, as it would ensure a 
better distribution of the work available even after the 
depression is over. As to whether it is possible, he 
points out that there must be no question of a per- 
manent reduction of hours brought about by a decline 
in the standard of living of the workers, which is not 
excessively high, especially in Belgium. The question, 
therefore, is whether it is possible to obtain the same 
wage for seven or six hours’ work as for eight. His 
answer is in the affirmative, since he considers that it 
will soon be possible to produce in six or seven hours 
with the same number of workers as much as is now 
produced in eight, owing to the advance of technique 
and management, and a greater effort by the workers. 
He does not think it possible for Belgium to reduce 
hours unless other countries do the same. 


Dealing with the question of working hours in the 
latest quarterly report of the General Federation of 
Trade Unions, Mr. W. A. Appleton, the general secre- 
tary, asks how the adoption of a five-day week of forty 
hours will affect wages ? Is it expected, he says, that 
wages will be the same for forty hours as for forty- 
eight ? Will it be contended, as it was in the forty-eight 
hour movement, that though the hours might be reduced 
from fifty-six to forty-eight, there would be no reduction 
of output ? Will the proposed reduction involve the 
general adoption of the shift or similar systems? In 
Mr. Appleton’s opinion, the position should be made 
clear, for if the production in forty hours is to be equal 
to that of forty-eight, any appreciable lowering, by the 
adoption of the shorter week, of the unemployment 
totals is clearly improbable. “ If,” he writes, “‘ there is 
to be no reduction, by the more continuous use of plant 
and machinery, in costs of production, how will Great 
Britain sell its products against the cheaper products of 
Russia, China, and Japan, or Germany? If Great 
Britain decreases its exchange capacities, how will it 
feed its people, and how will it pay for its imported 
raw materials, support its complex and costly forms of 
national and local government, its schemes of health, 
invalidity, compensation and education, and its inter- 
minable commissions and conferences, many of which 
take money out of this country without bringing much 
back in the way of tangible and enjoyable result.” 


‘“* Some there are,” Mr. Appleton proceeds, “‘ who will 
urge that these confabulations, particularly the inter- 
national ones, have, by their multitude and frequency, 
originated a new British industry—that of conferencing 
—and that this is not an unprofitable one for those who 
secure entrance into the groups which attend the con- 
ferences, or to the individuals who find places in the 
offices which organise and run them. Whether this 
industry or game can be regarded as being worth the 
candle depends upon one’s association with it—whether 
one is a participant or merely a contributor to the cost. 
This question of value might be better determined if a 
candid epitome of the nature of the proceedings at these 
conferences, and the qualifications of the participants, 
could be prepared and published, such an epitome to 
show on the one hand the nature and geographical 
ramification of the problems discussed, the historical, 
economic, and psychological qualifications of each parti- 
cipant, and the time occupied by actual attendance. 
On the other side of the memorandum could be recorded 
the conclusions reached, their practical value, and their 
cost to each country concerned, costs to include, not 
only payments to delegates, but expenses of offices and 
staffs involved in the preparations for and actual 
running of these conferences. A memorandum of this 
kind would be extremely interesting, but it has to be 
admitted that it might seriously jeopardise the new 
industry.” 
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THE ERREN HYDROGEN 
By Epwin P. A. Hernze. 


Tue writer has had the opportunity of inspecting and 


thoroughly testing, in the Berlin workshop of the Erren | 
Motor Company, a number of engines which have been | 


converted to work on hydrogen with air, hydrogen with 
oxygen, or hydrogen with any liquid fuel and air 
mixture, according to the Erren patents. The results 
of these tests and of others by wholly independent and 
impartial parties, together with a critical study of 
both engine and drawings, have convinced him that 
hydrogen has a great future before it. The use of it 
in internal-combustion engines has generally been 
considered impracticable. Hydrogen mixed 
either air or oxygen is exceedingly explosive. 
of burning is far above 8,000 ft. per second, and this 


very high speed of combustion seemed likely to create | 


a fierce knock rather than the relatively gradual and 
uniform increase of pressure which is desirable. Again, 
when hydrogen combines with oxygen there is a large 
contraction of volume, which made it doubtful whether 
as good an indicator diagram could be obtained as with 
petrol or oil. 

In the case of the Erren engine a special hydrogen 
valve is provided for each cylinder, and has proved 
entirely foolproof when tested by a German Govern- 
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the decomposition of water with the aid of high- 
| pressure electrolysers. Of these there are now two 
thoroughly proven and efficient makes available. 
Electricity works, especially if driven by water power, 
| using these would be able to convert all their surplus 
current into hydrogen and oxygen and deliver these 
gases straight from the electrolysers into high-pressure 
containers either close at hand or hundreds Of miles 
away through small-diameter steel pipes. The gases 
can be generated under any desired pressure up to about 
29,000 Ib. per square inch. The best practical opera- 
ting pressures have been found to be 3,000 Ib. to 4,000 Ib. 
per square inch. The electrolysers supply both gases 
in their natural volume ratios of two parts hydrogen 
and one part oxygen in an exceedingly pure state (99-5 
| per cent. to 99-9 per cent. purity). It may be noted 
that three companies have been formed in Canada with 
| a total capital of 4,600,000 dols. for the exploitation of 
| the Néggerath electrolyser patents. In this way it will 
be possible for countries having ample water power 
but no native coal or oil to produce a valuable fuel at 
home. 

| The Erren motor is in all details wholly similar to 
the normal internal-combustion engine. Any such 
engine can readily be converted to operate on hydrogen 
by the addition in its head of a third valve worked 


| 
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ment commission, which in a whole day’s testing 
did not succeed in creating the smallest detonation 
outside the cylinders. That the engine actually runs 
efficiently on hydrogen shows that the reduction in 
specific volume ensuent on combustion is compen- 
sated for by the high temperature attained, so that 
an excellent diagram results. An actual diagram 
obtained in a test of a single-cylinder engine of 87-mm. 
bore and 110-mm. stroke is reproduced in Fig. 2. The 
speed was 910 r.p.m., and the mean pressure 3-6 kg. 
per square centimetre. As regards possible difficulties 
from the rapid combustion of hydrogen, it can be 
definitely stated that the engines examined by the 
writer run more smoothly and are far more flexible in 
their performance than any other type of internal- 
combustion engine of which he has had experience, 
running, in fact, much more like a reciprocating steam 
engine than petrol or oil engines. From observations 
made it would appear that the flame of the explosion 
does not come into actual contact with the cylinder 
wall. Whatever the explanation may be, the fact is 
that the engines consume very little lubricating oil, 
much less than other internal-combustion engines. 
Before entering on a description of the actual engines 
and the tests, it is, perhaps, advisable to say a word 
in reply to the question most naturally arising, namely, 
why anyone should take the trouble to develop a 
hydrogen engine in view of the very satisfactory progress 
of Diesel and all other engines hitherto employed. It 
is, however, undeniable that the world’s supply of 
mineral fuels will one day run out. But quite apart 
from this consideration, there are numerous countries 
in the world, such as Switzerland and Egypt, to pick 
two at random, into which every ounce of fuel has to 
be imported. Now, hydrogen is a gas of which in 
some industrial countries not only large quantities are 
daily produced as a waste by-product in chemical 


works, but which can also be produced anywhere | 


Fig. 2. 
| 








either by the existing camshaft suitably modified or 
by a new camshaft. 

For running on hydrogen and oxygen, the Erren 
Company use a dual valve, in which the oxygen valve 
is arranged inside the larger hydrogen valve. The 
oxygen passes through the hollow stem of the latter. 
| Both valves are actuated together by one rocker, which 
| first presses down the oxygen valve and then takes along 
| with this the hydrogen valve. In the actual engines the 
writer tested, however, a much cruder arrangement 
was used and worked very satisfactorily. 

It is possible to run any petrol engine provided with 
| the necessary hydrogen valve and gear on hydrogen 
}and air or any mixture of hydrogen with other fuels 

without altering the normal compression ratio. In 
this case there is sometimes a very small loss of maxi- 
| mum power as compared with running on petrol and air. 
| This, however, has no practical importance since the 
| loss attains only about 3 per cent. to 5 per cent. In 
one case, however, the writer found instead of a loss a 
definite increase in the maximum power when the 
| engine was run on hydrogen and air instead of petrol. 
Whether there is a loss or a gain seems in some slight 
measure to depend on the form of the combustion 
chamber. In any case, such a loss can easily be 
made good by slightly supercharging the engine with 
hydrogen, since it is only necessary to open slightly 
the pressure-reducing valve and thereby increase the 
|feed pressure, which normally does not exceed the 
atmospheric. 
A considerably higher output can be obtained by 


| 
| 
| (3527.8) 
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increasing the compression ratio, The experiments with 
high compression ratios have led to one further note- 
worthy result, viz., that even at the highest com- 
pressions yet tried, self-ignition of the mixture has 
never occurred. As a practical standard, for the time 
being, a compression ratio of 8 to 1 has been adopted 
for some large Erren units now in preparation. How- 
ever, none of the engines tested by the writer actually 
had this compression ratio. In four cases the figure 
lay between 4 and 5-5, while in a converted single 
cylinder Diesel engine of 10 h.p. it was 12 to 1. The 
next aim of the Erren Motors Company is to develop 
a hydrogen engine working on the Diesel cycle. It is 
expected that this development will require some time 
because it is feared that exceedingly small variations 
in the mixture ratio of hydrogen and air or oxygen, 
such as would appear unavoidable in normal service, 
may considerably effect ignition timing so that pinking 
or misfiring might result. In engines having electrical 
ignition, timing is well under control and, possibly, 
this may ultimately be found the best form of ignition 
for hydrogen engines. 

Most of the motors tested by the writer at the Erren 
workshops were of a very old type and mechanically 
in anything but a very efficient state. The cylinders 
were worn and compression was poor so the good 
results obtained were all the more remarkable. That 
these defects really had little influence was ade- 
quately demonstrated by a large 100 h.p. motor (see 
Fig. 1) in best mechanical condition, which had been 
converted for the German National Railway Company. 
The latter had taken delivery of the engine after the 
usual rigorous tests, which proved entirely satisfactory. 

One engine tested by the author was an old four- 
cylinder car motor with side valves, the bore and stroke 
being, respectively, 67 mm. and 95 mm. This engine 
was converted to run on hydrogen by means of an 
additional camshaft with exchangeable cams driven 
by a roller chain off a sprocket on a camshaft extension. 
A hydrogen valve of the mushroom type was fitted 
centrally in each cylinder head and operated by a 
rocker. This was a universal experimental motor, 
on which the inlet manifold and carburettor were 
retained. A separate hydrogen manifold was pro- 
vided for distributing the gas to the valves. The 
mechanical condition of the engine was poor. The 
electrical starting motor normally fitted on car engines 
was in position, and the engine was coupled with a 
dynamo connected with ampere and voltage meters 
on a switchboard. Cooling water was supplied from 
the ordinary main. The engine was first started on 
petrol and maintained a maximum speed of 1,412 r.p.m. 
during a run of half-an-hour’s duration. The output 
was 17-5 amperes at 180 volts, equivalent to 3,150 
watts. The exhaust was normal. 

After a rest of about 20 minutes, during which the 
petrol connection was severed, the carburettor emptied, 
and the hydrogen supply tube connected with the 
hydrogen manifold, the engine was restarted on 
hydrogen, and answered promptly. Ordinary trade 
hydrogen supplied in the usual container bottles, having 
6 cubic metres of gas compressed to 150 atmospheres 
(2,130 Ibs. per square inch) was employed. The 
thermal value of the hydrogen supplied was not lower 
than 2,360 calories. The container was provided 
with a gas meter and a pressure reduction valve. The 
pressure was reduced so as to be equivalent to atmo- 
spheric pressure plus 200 mm. water gauge. The gas 
was drawn in through the hydrogen manifold in the 
same manner as the air through the air manifold. The 
float chamber of the carburettor, which, as already 
mentioned, had been emptied, was also opened. The 
petrol supply tube had been removed, so there was no 
possibility of the engine receiving any other fuel than 
the hydrogen. Running on this the maximum speed 
maintained for half an hour was 1,450 r.p.m. The 
engine could undoubtedly have continued running 
indefinitely. This time the engine supplied 4,000 watts, 
which means an increase over the petrol performance 
of 27 per cent. The exhaust was wholly invisible. 
This is one of the most notable advantages of hydrogen 
engines, the exhaust of which, running on hydrogen 
and air, contains 15 per cent. of steam and 85 per 
cent. of nitrogen. Running on hydrogen and oxygen 
the exhaust is pure steam, which may be put to further 
uses. The exhaust, with the engine running on hydrogen 
and air, had a temperature of 380 deg. C. in the engine 
exhaust pipe. 

Later ona highly instructive experiment with hydro- 
gen and oxygen as fuel was made with this same engine. 
The performance was not as satisfactory as when the 
engine ran on hydrogen and air only. But this was, 
the writer considers, due to the very rough and ready 
fashioning and arrangement of the necessary con- 
version fittings, which were solely adopted to illustrate 
merely the possibility of the engine working in the 
manner it. did. The petrol line was disconnected 
as before. Oxygen was taken from a normal trade 
container as. supplied everywhere to engineering 
workshops for welding. The motor was started on 
hydrogen and air and ran as before. The oxygen 
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container was connected by a flexible rubber tube with 
a jet in the air manifold. Oxygen was let into the 
manifold where it mixed with the air and a marked 
increase in power output was immediately secured. Then 
the air manifold was entirely closed so that the engine 
was now forced to run on oxygen and hydrogen alone. 
The power output immediately dropped. The exhaust 
was now pure steam. Next, the normal exhaust was 
cut out by a three-way cock fitted in the exhaust pipe, 
and the whole exhaust was now led through a short 
connecting pipe into the otherwise closed air manifold, 
where it mixed with the oxygen and re-entered the 
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would idle at 159 r.p.m. with hydrogen and at 220 r.p.m. 
with petrol. 

Hydrogen consumption was tested on a very old 
single cylinder engine, which had originally been air- 
cooled. It was on this engine that Erren started his 
experiments nine years ago, and it was in a very poor 
mechanical condition, which is best illustrated by the 
fact that it consumed 1-18 lb. of petrol per horse-power 
hour, turning at 900 r.p.m. and delivering 2-8 h.p., 
on the brake. At 1,100 r.p.m. the petrol consump- 
tion was the same, while the output was 3-3 h.p. At 
1,250 r.p.m. developing 3-4 h.p., the petrol consump- 


cylinders. The exhaust pipes and manifold were| tion was as much as 1-29 lb. per horse-power hour. 


wrapped round with heat-insulating material. 


To | The thermal efficiency of the engine was 11-6 per cent. 


convince himself that no exhaust was passing out of the | Despite the bad conditions, a marked improvement of 


closed circuit through the cock the writer plugged up 
the open end of the exhaust pipe. The engine now 
appeared at first to work better than before the exhaust 
line was closed, Upon request of the writer it was 
stopped after half-an-hour’s run. A run of such 
duration might seem a physical impossibility owing 
to back pressure setting up in the manifold by the 
steam collecting in it. But it finds its explanation 
in the fact that a large portion of the exhaust steam 
was condensed in the piping and the manifold, from 
which a relatively large quantity of water could be 
collected after the run. 

A week after this interesting experiment, the writer 
examined a newly-converted old Diesel engine having 
a single vertical cylinder. This engine had been ex- 
pressly re-designed to operate on this “ closed circuit ” 
system. It was provided with a new head containing 
separate oxygen and hydrogen valves operated by push- 
rods and rockers and battery ignition. The exhaust 
steam was collected in a receiver lined with heat 
insulating material and containing a valve ensuring 
constant pressure slightly higher than atmospheric 
pressure. Surplus steam could pass through this valve 
and was conducted through a pipe into a vessel filled 
with cold water, where it condensed so readily that 
searcely a ripple was to be seen on the surface of the 
water. 

An engine of this type might prove valuable for mine- 
locomotives, the hydrogen and oxygen being carried 
in suitable containers. The exhaust steam would 
moisten the air and coal dust and allay the danger of 
dust explosions. In submarines and torpedoes this 
engine might also be useful. Running on the surface 
some of the engines could be employed to generate 
hydrogen and oxygen with the aid of high pressure 
electrolysers and, submerged, these gases could be 
used as fuel. If applied to torpedoes, the path would 
not be betrayed by a trail of air bubbles. 

Reference has been made to the use of hydrogen 
in connection with liquid fuels. A test by an indepen- 
dent authority has been made for a corporation in- 
terested in the conversion of its fleet of *buses for run- 
ning on hydrogen. In a converted four-cylinder *bus 
engine the hydrogen was admitted into the cylinders 
through special valves towards the end of the suction 
stroke, when the cylinders were well filled with the 
normal petrol and air mixture. This addition of hydro- 
gen brought about a very marked improvement of the 
performance combined with a saving in the petrol 
consumption of 30 per cent. The hydrogen apparently 
improved the process of combustion, and promoted the 
rapid spreading of the flame, which in its turn led to 
& more complete combustion of the petrol vapour. 
The Erren Company claim that with a suitable com- 
pression ratio and admixture of hydrogen, engines will 
run excellently on heavy oils of the lowest grade. To 
facilitate the use of this process a small high pressure 
electrolyser has been designed, which can be fitted on 
any motor vehicle for the generation on board of the 
relatively small quantities of gas that are required to 
improve combustion and lower the petrol consumption. 
It is stated that in addition to higher power output 
there was also increased flexibility. 

High flexibility appears, moreover, to be one of the 
most characteristic features of the engines when running 
on hydrogen and air. It was very apparent during tests 
which the writer made with the 100 h.p. railway car 
engine already mentioned. The engine is of NAG make, 
and has six cylinders with valves in the head. The 
hydrogen valves were arrangei horizontally in the 
eylinder heads along the right side of the engine. A 
point stipulated by the railway when ordering the 
conversion was that the engine should remain as fit for 
running on petrol as before, and this in such a manner 
that it could immediately be switched on to petrol 
whenever desired. The normal inlet manifold and 
carburettor had, therefore, to be retained without 
alteration, and the conversion fittings had to be made 
to suit them. It was very easy to compare the running 
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the performance became evident when hydrogen was 
employed instead of petrol. Thus at 900 r.p.m. the 
engine developed 3-2 h.p. using 0-93 cub. m. of hydrogen 
per horse-power hour. At 1,100 r.p.m. the engine gave 
3-6 h.p. and consumed 0-95 cub. m. of hydrogen per 
horse-power hour, while at 1,250 r.p.m. the output was 
3-7 h.p., and the hydrogen consumption 0°97 cubic 
metres per horse-power hour. Hydrogen having a ther- 
mal value of 2,360 calories, the thermal efficiency in this 
case was thus as high as 29 per cent. as compared with 
the 11-6 per cent. when running on petrol. During a 
later repeat test under better atmospheric conditions, 
the hydrogen consumption came down to 0-8 cub. m. 
and 0-85 cub. m. per horse-power hour, raising the 
thermal efficiency to 32-5 and 31-4 per cent. The Erren 
Motor Company is prepared to build engines of any 
size guaranteeing a consumption of hydrogen not ex- 
ceeding 0-6 cub. m. per horse-power hour, which would 
raise the thermal efficiency to as high as 45 per cent. 
Ultimately it is hoped to reduce the gas consumption 
to 0-5 cub. m. per horse-power hour. 

The thermal efficiency of these engines could be 
increased by employing the exhaust for steam raising 
or heating purposes. A large Erren plant having 
three engines of a total output of 5,200 h.p. is to be 
erected in the east of Germany. In this case the exhaust 
gas is to be used for heating glasshouses and con- 
servatories with an aggregate area of 54,000 sq. ft. The 
heating plant has been designed by Messrs. the Mas- 
chinenbau A.-G. Balcke, of Bochum, who state that the 
recovery will be so effective that only 10 per cent. of the 
heat value originally fed into the engines will be lost. 

In some respects hydrogen engines should be easier 
to design than ordinary internal combustion engines 
because, owing to the exceedingly rapid combustion 
of hydrogen, the shape of the combustion chambers is 
practically of no consequence. Also the size of the 
valves plays a wholly subordinate part, since any lack 
of volumetric efficiency arising from small valve dia- 
meters can easily be made good by slightly increasing 
the supply pressure of the hydrogen. The writer made 
tests in this direction with one of the engines, and was 
able to secure an increase in power output as high as 
40 per cent. by feeding the hydrogen at one and a-half 
times atmospheric pressure, instead of at atmospheric 
pressure only. 

Street Tuses ror Water, Gas, Ark, AND SEWAGE.— 
We have received from Messrs. Stewarts and Lloyds, 
Limited, King’s Buildings, Dean Stanley-street, Mill- 
bank, London, 8.W.1, a copy of a publication issued 
recently by them, in which is set out a standard speci- 
fication for steel tubes for water, gas, air, and sewage. 
The particulars concern tubes from 2-in. to 48-in. bore, 
and the specification lays down the chemical and physical 
properties of the steel, the dimensions of the tubes, the 
internal and external protection to be given to them 
and other matters of a like nature. Detailed particulars 
are included regarding Stewarts’ inserted joints for lead 
and yarn (spigot and socket), and also welded and 
Victaulic joints. 


Evectricitry Surrty at [LForp.—A mercury rectifier 
substation, which was designed and manufactured by the 
General Electric Company, Magnet House, Kingsway, 
London, W.C.2, has recently been erected at the Town 
Hall, Ilford, to relieve the growing load on the direct 
current system, and to do away with the necessity of 
laying further mains. 
rectifier, which is connected to the 6,600-volt 50-cycle 
three-phase supply through a transformer, the secondary 
winding of the latter being arranged in double six-phase 
with an interphase reactor, the neutral of which leone 
the negative pole of the direct-current circuit. The 
rectifier itself supplies direct current at 470/500 volts. 
An important feature of the design of the rectifier is the 
seal, which consists of top and bottom members with 
iron cones between them, the latter being separated by 
cones of vitreous enamel with the same coefficient of 
expansion as the iron. It is claimed that this seal is 
mechanically strong and cannot be damaged by over- 
heating, so that it has been possible to dispense with 
water-cooled anode radiators, even though thé rectifier 
has to carry 3,750 amps. for two hours. Control is 


of this engine using cither petrol or hydrogen, and | effected on the remote supervisory system from the 
the advantage certainly was with the latter. The engine | Ley-street station, but can also be carried out wholly 


for instance, would idle perfectly at 255 r.p.m., using 
hydrogen, while with petrol the lowest idling speed was 
320 r.p.m. A similar improvement was also recorded 


by other observers with regard to a ‘bus engine, which 


automatically. The equipment employed for this pur- 
se is of the company’s “Ten Point Tandem” type. 
he direct-current voltage is regulated by adjusting 
the tappings on the high-tension side of the main 
transformer. 


The plant consists of a 1,500-kw. | 
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MECHANICAL BRAKING AND ITS 
INFLUENCE ON WINDING EQUIP- 
MENT.* 


By Joun F. Perry, A.M.LE.E., and 
D. M. Surrn, D.Se., A.M.I.Mech.E. 


Introduction —The design of brakes and brake 
engines has not received the attention which engineers 
have given to other component parts of hoisting 
equipments. In a normal winding cycle a loaded cage 
or skip is raised and an empty cage or skip is simul- 
taneously lowered. During the cycle, torque has to 
be applied to the winder to accelerate the system (drum 
and attachments, cages and ropes) in the earlier part 
of the wind; to overcome the static out-of-balance 
and frictional resistance of cages and ropes throughout 
the wind; and to decelerate the system in the later 
part of the wind. It is sometimes possible to arrange 
the cycle in such a way that during slowing down the 
retarding out-of-balance torque is not less than the 
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torque necessary for deceleration, and in such a case 
no retarding moment need be applied to the drum 
during a normal wind; the system coasts to rest and 
the only function of the brakes is to seize the drum 
and hold it at the correct stopping position. In most 
cases, however, such a balance can be obtained only 
at the expense of excessive capital outlay or of increased 
winding time, and it is necessary to retard the drum 
towards the end of the wind. This retardation may 
be applied to a certain extent electrically in the case 
of an electric winder, or by putting steam against the 
engine of a steam winder; or the retardation may be 
wholly provided by the. mechanical brakes. The 
retarding moment required is found by constructing 
the torque-time diagram of which some typical examples 
are briefly considered. 
Speed, torque and power input are plotted against 
time in Fig. 1 for a winder with plain cylindrical drum. 
The designer usually employs a constant drum speed 
during the middle part of the wind, and for the diagram 
chooses his torque and power scales in such a way 
that the curves coincide for that drum speed, thereby 


* Paper read before the Institution of Mechanical 
Engineers, North-Western Branch, at Manchester, on 
Thursday, October 6, 1932. Abridged. 
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simplifying the diagram. 
accelerating time, BC (- 
CD (—T;) the retarding time. 


out-of-balance and 
torque MNHG 


GHKL represents the 


torque. The accelerating is 


PQLK is subtracted during time T;. 
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The net torque 
to be applied to the drum is, therefore, MNHKPQ, and | 
is negative—and therefore to be applied by braking— | in the event of the following contingencies arising :— 
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braking is called for. 
In addition to the regulated application 
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as represented by the shaded area CPQD. 

represents the power applied to drum ; 

tional to torque multiplied by speed. 
For given winding requirements 


it 


the 


maximum | 


ANHKPD |! 


is propor- | 


torque, maximum power, and energy loss in braking | 


may be diminished by adopting a bi-cylindro-conical 
drum as indicated in Fig. 2. The ascending cage is | 


| 
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OSCILLOGRAM OF RETARDATION WITH BRAKE GOVERNOR 


(1) Failure of power. 

(2) Failure of the air or oil supply. 

(3) Over-wind. 

(4) Overspeed. 

(5) Tripping by the driver in any emergency. 

In many existing large equipments the brakes, if 
applied by the emergency gear in certain positions of 


wound up on the small diameter during the pe eriod | | the wind, are capable of producing deceleration exceed- 


when the drum is accelerating; when the 
reached full speed, winding continues on the scroll and | 
the cage is further accelerated ; 


retardation follow on the large diameter. A further | 


advantage of this arrangement is that when the cage | 


drum has} i 





ing gravity. 
For reasons which will be ex plained later, it is, 


full speed winding and | however, very desirable to limit the maximum applied 


rate of retardation to less than half the acceleration of 
gravity—say to 15 ft. per second per second—when 


is hanging deep down in the shaft (and the maximum | stopping under emergency conditions from full speed. 


stress in the supporting rope is therefore high) a given 
drum acceleration produces a lower cage acceleration 
than at high levels, and the kinetic stresses in the rope 
are, therefore, kept low where most required. 
re shown for two cases with different ratios of large 
diameter to small diameter, indicating how variation 
in the ratio may influence the braking requirements 
Other considerations frequently prevent use of th, 
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No useful purpose is served by exceeding this figure, 
as the possibility of accident in the shaft is not mini- 
mised if much higher rates are adopted, while on the 
contrary the equipment is subjected to much higher 
stresses during every emergency stop. 

When power brakes were first used on winders the 
problem was solved in what was then the most obvious 
and practical manner. Some pressure medium was 


AB (—T,) represents the | arrangement which would be best from the energy 
T,) the full speed time, and | and braking point of view, and large braking torques 
AEFD represents speed | may be inevitable during a normal wind. 
of cage “and is also proportional to speed of drum.| winds when materials are being lowered still heavier 
friction 

added | 


In abnormal 


of the 
to this during time T. and the retarding torque | brakes by the driver, they must, under current British 
practice, be arranged to operate automatically under 
emergency conditions and bring the winder to rest 


‘ 











necessary to operate the brake, which however had 
to be arranged in such a manner that a failure of the 
pressure applied the brakes. A steam cylinder and 
piston was at once suggested, in conjunction with a 
dead weight, so arranged that admission of steam to 
the underside of the piston lifted the weight and 
released the brakes. Obviously any failure in the 
steam pressure would permit the weight to drop and 
apply the brakes. On this basis the present braking 
systems have been built, refinements being added from 
time to time. 

This arrangement combines in one engine the two 
duties namely, regulated application of the brakes 
by the driver and automatic operation under emergency 
conditions. 

A modern example of this type of engine gives 
{reasonable satisfaction as an operating brake. As 
|an emergency brake it suffers from the disadvantage 
| that it has one force, and that a maximum, irrespective 

of the actual requirements at the instant emergency 
| operation occurs, as the value of the weight is fixed to 
| give security under the conditions of maximum out-of- 
balance torque in conjunction with lowest possible 
| co-efficient of friction of the brake shoes. In practice 
these conditions vary over wide limits. 

It will have been noted that efforts have been made to 
ameliorate this disadvantage by an attempt to control 
the fluid in the cataract cylinder by means of an 
electrically or mechanically operated by-pass valve. 
In this way it is possible to vary over a range of about 

|5 to 1 the time taken for the weight to drop. This, 
| however, does not have the effect on the deceleration 
of the cages that the difference in time tends to suggest ; 
in the first place it should be remembered that by this 
| method the whole stroke of the brake engine is slowed 
|down, whereas the effective portion of the stroke 
represents only a small portion of the travel where 
the difference in times would be correspondingly small. 
Then again the maximum braking effort is applied 
when the weight has reached the limit of its fall and 
as this may be greatly in excess of the actual require- 
ments, the equipment may be brought to rest before 
the engine has completed its stroke. It will therefore 
| be seen that the actual rate of retardation of the cages 
| themselves remains practically unchanged. The only 
| virtue contained in any device for controlling the by- 

| pass valve on the cataract cylinder is the fact that 
the slowing down of the brake engine reduces to a 
| certain extent the kinetic stresses in the rope associated 
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with a given rate of retardation, and correspondingly 
reduces the inertia effect of the brake weight. 

Instead of using a dead-weight to apply the brakes 
under both conditions, and some pressure medium to 
release them, as in the British system, Continental 
designers have developed their braking systems on 
rather different lines, using the pressure to operate 
the brake for both ordinary and emergency conditions, 
and usually employing two separate engines, one for the 
regulated application and one for emergency working. 
Such an arrangement has many advantages. The 
direct use of the pressure medium to apply the brake 
provides a wider range of control than is possible in an 
ungoverned system using a dead-weight. This fact 
has led to the development by the Continental designer 
of brake regulator devices designed for obtaining 
progressive control of the pressure in the brake engine 
cylinder as a function of cage velocity or position, or 
both. 

The arrangement completely eliminates the inertia 
effect of the dead-weight, as although a dead-weight 
is provided to ensure the application of the brakes in 
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the event of the failure of the pressure system, it is | which has a multiplying ratio so that a deceleration| If the reasonable value of 90 per cent. is not attained, 


arranged in such a way that, so long as the pressure | 
is maintained at its normal value, the piston to which | 
the weight is attached is supported at the top of its 
stroke. A failure of the pressure system operates 
certain valves, allowing the weight to fall, and in so 
the piston attached to the weight transfers 
pressure from its cylinder to the brake operating 
cylinder. The brake lever gear is so arranged that 
when the piston and weight arrive at the bottom of 
their stroke, the brakes are held on by the weight 
and cannot be released until the pressure system has 
been restored. 

It will be noted that no attempt has been made to 
co-relate braking pressure and deceleration; in effect 
the arrangement merely gives a wide range of control 
without direct reference to the resulting deceleration 
obtained, and like the system previously described 
the mechanical braking is controlled without reference 
to any deceleration simultaneously applied by steam 
or electri« ally 

In an ideal braking system the braking effort should 
be automatically adjusted to the particular require- 
ments at the time of application, so that the cages may 
be brought to rest at a uniform and predetermined 
rate of retardation irrespective of the state of the 
brake shoes, the position of the cages or loads at the 
instant of operation, and the steam or electrical braking 
condition. 

In an endeavour to meet this ideal, the authors 
have introduced a system of brake regulation in which 
an inertia governor driven from the drum shaft controls 
the brake engine and determines the deceleration in- 
dependently of the force required to be exerted by the 
brake engine to produce that deceleration. 

Ihe introduction of such a device considerably 
modifies the technique of brake design. Before the 
introduction of governed braking the determination 
of the value of the brake weight was critical. It 
had to be sufficient to furnish the necessary braking 
torque with a margin of safety, and this has always 
constituted a difficult problem for the designer. If 
too great a margin was provided the deceleration pro- 
duced by the brakes was proportionately severe, whil 
too small a margin introduced the possibility of a 

run-away.”” With the introduction of governed 
braking the critical determination of the brake weight 
disappears, as the designer can allow as great a margin 
The necessity 


doing 


as he wishes without detrimental effects. 
for two rates of brake application disappears, as “ fast 
and slow brake devices’ had been introduced in the 
past in an endeavour to limit the kinetic stresses pro- 
duced in the rope by the brakes under emergency 
conditions in positions of the wind where slow brake | 
application entailed no risk of overwind. By the use of 
the governor a retardation rate can be ensured which | 
provides adequate safety for all conditions of winding, | 
so that the two rates of application or two rates of | 
retardation can be dispensed with. | 

In current British practice overspeed is penalised by | 
the brakes being tripped and kept applied until ed 
equipment is brought to rest. With the advent of the | 
brake governor it is possible to arrange to apply pre- 
determined deceleration only so long as speed exceeds 
the permissible limit, and it is submitted that tripping 
out for overspeed is therefore no longer necessary. 

The first governor of this type was erected and | 
tested in the following manner. A _ brake pulley | 
was keyed to the extended shaft of a 500-h.p. 500 r.p.m. 
motor and fitted with post brakes operated by means 
of an oil engine. The general arrangement of the post 
gear is shown on Fig. 3. The motor was run up to full 
speed and the supply was interrupted by means of a| 
cireuit breaker. The brake was then applied at some | 
predetermined value of retardation and the results| 
recorded by means of an oscillograph. Fig. 4 shows an | 
oscillogram, one of a series taken during the tests. 
Point “‘A” illustrates the instant of application of | 
the brakes and line ** B ” is a record of actual decelera- 
tion, which, it will be noticed, is perfectly smooth and 
uniform. The oil pressure is shown on the bottom of | 
the record, and it will be noticed that at the point “*C” 
where the deceleration is zero, the pressure instantly 
rises to a maximum, 





After completion of the preliminary tests, arrange- | 


ments were made by the courtesy of Messrs. Barber 
Walker and Company, Limited, to fit the governor to 
their Harworth No. 1 Equipment, and continue the 
tests under actual working conditions. 

In order to measure deceleration, a special decelero- 
meter was constructed for mounting in the cage. The 
instrument consists of two channels placed back to 
back, and supported at their extremities by two plates 
bent at right angles. These plates are held in position 


of 10 ft. per second per second gives a movement of 
about 1} in. on the recording chart. The chart with 
its driving motor is carried on a light channel iron 
framework which is bolted to the horizontal channels. 
Figs. 5 and 6 show illustrations of this instrument 
erected in the cage at the Harworth Colliery. 

During the tests it was found desirable to add a 
dashpot to restrain the oscillation of the weight, and 
therefore the weight was immersed in an oil-filled 
cylinder. The instrument was rather cumbersome, 
but gave good results in practice, and had the advantage 
that records were instantly available, while, due to the 
heavy weight used, errors arising from friction were in- 
appreciable. After preliminary adjustments had been 
made on site, it was deemed desirable to obtain some 
figures concerning the various relative movements of 
the valves for given decelerations in order to obtain data 


for future designs. 
This information was obtained by means of a cine- 
matograph camera. A large chart ruled with lines 


} in. apart was fixed as a background to the various 
levers connected to the valves whose movements it 
was required to record. Pressure gauges indicating 
pressure in the brake engine cylinder and pressure in the 
relay cylinder were also erected within the range of the 
camera, 


Tests were taken for different values of deceleration | 
and a cinematograph film of the lever movements and 


instruments recorded at the same time. An analysis 


of these records and films enabled a very complete 
study to be made of the actual operation of the gear | 


itself and has provided design information for all future 
equipments. The film was analysed by being thrown 
on to a screen by means of an ordinary projector 
when no difficulty was experienced in reading the lever 
mvuvements and instruments. : 
These and other tests emphasised some interesting 
facts concerning the mechanical arrangement of brakes. 
They demonstrated the inherent faults in the design 
f the anchored post type of brake so commonly 
adopted in this country. This type consists of two 
straight posts anchored at their lower extremities, as 


Fig. 7. . 

It is evident that the radial movement of the shoes 
in such an arrangement varies with the distance 
from the pivot point. In consequence, when the 
brake shoes are new, very high pressures occur at the 
lower toe which quickly 


some stiffness in the gear is indicated, such as bad 
|alignment of interconnecting shafts, badly bored 
| cylinder or too tightly fitting piston. Fig. 9 shows a 
typical curve obtained on a brake engine taken in the 
above manner. 

| In the case of Ward-Leonard winding equipments, 
retardation in normal winding cycles is obtained elec- 
trically by means of the regenerative characteristics 
of the system. Tests were carried out by the authors 
to determine how the decelerations applied electrically 
compare with those due to mechanical braking both 
for normal and abnormal conditions. 
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wears away, transferring 
the pressure to the top 
portion of the 
Due to the change in 
leverage, the force ap- 
plied by the brake engine 
for a given braking effect 
must be increased and 
elastic deflection of the 
brake intensifies 
this effect, reducing still 
further the area of shoe 
in contact with the 
brake path. 

One means of effecting 
an improvement is that 
of pivoting the brake 
shoes on the posts. A 
still better means is the 
change to the suspended 
type illustrated in Fig. 8. 
Movement of these shoes 
is practically uniform so 
that the pressure over 
the whole of the shoe is 
also reasonably uniform. 

To obtain the best 


shoe. 


posts 


Fie. 6. 


| results from any system of braking control, it is desirable 
that the brake engine and the mechanical gear should | 
operate with a reasonably high efficiency at least in the | 
| tion due to the mechanical brake when stopping ; the 


neighbourhood of 90 per cent. 


The following method of obtaining the mechanical | 


efficiency of this gear may be of interest. 


The pressure in the brake engine cylinder is slowly | 
| increased from zero until the brake weights are com- 


pletely lifted, and then slowly reduced again to zero. 
During this operation simultaneous readings of pres- 
sure and piston movement are taken at frequent 
intervals. Owing to the action of friction which 
opposes the effect of the pressure variations, greater 
values of pressure are obtained for the upward move- 
ment than for the downward movement of the piston, 
any irregularities in the curve indicating defects in the 
mechanism. For the purpose of comparison, the 
efficiency at the point where the brake engine has just 


| brought the blocks clear of the brake path is observed. 








DECELEROMETER ERECTED IN CaGE aT HARWoRTH COLLIERY. 


When controlled in a normal winding cycle by the 
movement of the driver’s lever, the electrical accelera- 
tion and deceleration are less severe than the decelera- 


stresses set up due to the electrical acceleration and 
retardation are relatively small and can be ignored. 
Also the maximum electrical decelerations which can 
be set up by unskilful or malicious handling of the 
control levers are less severe than the maximum due to 
mechanical braking in similar circumstances. 

When the equipment is tripped under emergency 
conditions the resulting electrical retardation depends 
on the relative magnetic inertia of the motor and 
generator field, or in other words the relative time 
taken for the respective fields to die down to zero from 
the instant of tripping. 

There are many factors influencing the probable 
change of velocity in the pit cages, and consequently 
definite rules applying to all types of equipment cannot 





by means of brackets and clamps to the tub rails. 
Four small weights are attached to the ends of the | The lifting and lowering pressures are noted and their | 

channels in order to ensure that their frequency does | difference equals twice the pressure necessary to over- 

not affect the record of deceleration. Between the | come friction. 

channels and resting on the brackets at each end is a| The efficiency is therefore equal to : 

narrow steel bar attached to which is a 300 lb. weight. 

Also attached to this bar is the recording mechanism 


be formulated, but the following observations anti- 
cipated by calculation have been verified by tests. 

(1) Equipments having large diameter motors 
| driven by small diameter generators are likely to have 
the motor voltage maintained above the generator 
voltage after tripping and deceleration results, the 


Half Difference between Ascending and 


(Mean Pressure 
+ Mean Pressure. 


Descending Readings) 
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degree depending on the differences between the pole 
sizes of the two machines. This case arises par- 
ticularly in equipments having direct coupled, slow 
speed motors. 

(2) Equipments having motors and generators of 
similar size will not, on being tripped, show either 
acceleration or deceleration, while acceleration is pro- 
bable on the tripping of equipments having a gene- 
rator with larger poles than those of the motor. It is, 
of course, unusual for the generator poles to exceed 
greatly the size of the motor poles and the probable 
acceleration effect is not therefore large. 

(3) The effect of any static over-balancing of mechani- 
cal braking is to induce an electrical effect tending 
to oppose the over-balancing. Thus, if the static over- 
balancing tends to produce a deceleration, the motor 
speed and voltage will drop and the generator will 
tend to maintain the motor speed. Conversely, if the 
static over-balancing tends to accelerate the motor, 
it will regenerate and tend to lose its speed. 

(4) Since the torque exerted by the motor is de- 
pendent on its excitation, any braking effect produced 
will rapidly decrease and will disappear within a few 
seconds. 

(5) When the motor is running at reduced speed, 
the motor excitation is at its usual maximum value 
while the generator excitation is low. Due to the 
flattening of the saturation curves at full excitation, 
the motor voltage will tend to fall less quickly than 
the generator voltage if a trip should occur. Opposing 
this tendency is the faster collapse of the field of the 
motor owing to its greater initial excitation, but the 


Fig. 7. ANCHORED POST TYPE BRAKE 
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Fig.8. SUSPENDED TYPE BRAKE 
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former tendency is usually the greater at first, and 
therefore tripping at a low speed favours greater 
deceleration being produced, and the deceleration is 
likely to occur more quickly. 

(6) The magnitude of the acceleration effect is not 
likely ever to be large, and it is only likely to be objec- 
tionable in practice in the case of a large equipment 
having ungoverned brakes so powerful that the motor 
is reduced to a low speed and its back E.M.F. there- 
fore greatly reduced, whilst the generator voltage 
is still sufficiently large to cause an excessive current 
and possibly a flashover. 

(7) The deceleration effect is more likely to be objec- 
tionable in practice for, although its magnitude in 


typical equipments is not sufficient in itself to be | 
dangerous, it is possible that a violent application of | 


ungoverned brakes when the electrical effect is at 
its greatest, might bring the total deceleration momen- 
tarily to a dangerous figure, before the slowing of the 
motor is sufficient to reduce its voltage. 

In some cases it has been the practice in the past 
to trip the generator field but not the motor field in a 
case of emergency. It is obvious from the foregoing 
that such an arrangement is to be deprecated as it 
results in very high uncontrolled electrical retardations. 

The choice and design of the system of braking 
adopted for a given winding plant should be deter- 
mined with reference to the safety of the plant in two 
respects—first, the brakes should be capable of stopping 
the winder sufficiently quickly, and of holding it under 
any possible conditions of speed and load; second, 
the braking action must be such as not to endanger 
the rope or load in any possible conditions of operation, 
normal or abnormal. In current practice, ample pro- 
vision is made for the first consideration, but the 
second frequently fails to receive attention. In fact, 
there are numbers of existing winders which the 
operating engineers know may be endangered by emer- 
gency application of the brakes. 

A cage suspended on a length of rope forms an 
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elastic system which is capable of vibrating with a 
fundamental frequency and other higher frequencies. 
For the purpose of preventing the development of 
excessive stress in the rope, the braking should be 
regulated in a manner related to the vibration charac- 
teristics of the system, and other operations liable 
to give rise to shock should likewise be adjusted with 
regard to the elastic properties of the system. 
the past very little attention has been paid to this 
aspect of the problem, with the result that unnecessarily 
high fatiguing stresses have been set up which shorten 
the life of the rope. 


Kinetic stresses in the rope have hitherto been in- | 
sufficiently considered in the design of winding plant. | 


The choice of the rope, which is the mo:t important 
step in the design, is usually made wit’ reference 
to a statical factor of safety which is found by -lividing 
the ultimate tensile strength of the rope by the maxi- 


mum gravitational load upon the most heavily loaded | 


rope section. This method is a safe one so long as 
that statical factor of safety used is determined by 
adequate experience under similar winding conditions, 
but for general application the method is unsound in 
two respects; (a) because actual working stresses 
are not proportional to gravitational stresses, (b) because 
liability to failure depends more on fatigue character- 
istics of the rope than on ultimate tensile strength, and 
the fatigue limit is not necessarily proportional to the 
ultimate tensile strength. In consequence the statical 
factor of safety method may give misleading results 
when factors of safety gained from experience under 
one set of conditions are applied to a winder operating 


Fig.9. TYPICAL DIAGRAM FOR BRAKE ENGINE 
TEST.— EFFICIENCY = 93-4 PER CENT. 
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under another set of conditions, for example when 
winding from a different depth, or with a rope of 
different quality, or with a different system of braking. 

Rope deterioration is an extremely complex process, 
affected by wear and corrosion in conjunction with 
stressing actions, and therefore largely influenced by 
considerations quite outside the scope of the present 
paper; a comprehensive review of the phenomena 
accompanying various types of failure is afforded 
by a recent publication of the Safety in Mines Research 
Board.* It is shown in that publication that in most 
cases where a rope has failed, or has developed a defect 
so serious as to necessitate its replacement, the failure 
has been largely influenced by the intensity of the 
kinetic stresses ; but that little is at present known as 
to the absolute value of the kinetic stresses at par- 
ticular points in actual ropes, or as to the resistance 
of the wire material to repeated stress. The stress 


| distribution within a wire rope is uncertain, but the 


stresses in a rope of given construction (so far as they 
are due to tension) are proportional to total tension, 
at any rate for a straight rope under the ordinary 
working range of loads. The writers express most 
of their results in the present section in terms of the 
rope tensions which can be directly measured, not in 
terms of stresses which are merely inferred. 


(To be continued.) 


THE PrRopuctTion or Raprum IN AUSTRALIA.— 


Reports received recently from Australia state that | 


the leases on the deposits of radium-bearing ore in the 
vicinity of Mount Painter, 85 miles north of Copley, 


South Australia, held until recently by Messrs. Australian | 


Radium Corporation, N.L., have been transferred to a 
new company, styled Messrs. Australian Radium Pro- 
ducts, Limited. We understand that it is proposed to 
erect a plant to convert the ore to concentrate. A grade 
carrying as much as 46 per cent. of uranium oxide 
(with which the radium is associated) is claimed to have 
been obtained. It is stated that a radium-recovery 
installation will be erected, which will have an output 
of 2 grammes of radium per month. 





* Safety in Mines Research Board, Paper No. 50, The 
Deterioration of Colliery Winding Ropes in Service, by 
8S. M. Dixon, M. A. Hogan and J. M. Kobertson. 
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| ILLUMINATING ENGINEERING AND 
THE OPTICIAN. 

Tue Ettles Lecture was delivered before the Institute 
'of Ophthalmic Opticians on Thursday, October 6, by 
Sir Francis Goodenough, who analysed what he 
described as one fundamental problem, in which both 
opticians and illuminating engineers were interested, 
jnamely, the definition of good lighting. There was 
so far no absolute legal definition of good lighting, 
he said, and it was evident that any such definition 
must be ultimately determined by the study of the 
eye. It wus customary to specify the following as the 
four principal conditions of good lighting: Sufficient 
illumination, absence of glare, elimination of trouble- 
some shadows and constancy in the source of light. 
Ease of vision might in some degree be influenced 
by conditions of contrast, and it had also been 
suggested that for certain operations the colour of the 
| light was important. When a more precise definition 
| of these conditions was required, however, a certain 
|lack of information was found. This could only be 
| supplied from a knowledge of the eye. 

It would seem, for example, that there was no 
evident means of ascertaining when the eye was 
| physiologically satisfied. We could therefore only 
|feel our way to standards by determining what pro- 
| cesses were expedited by increased illumination or 
rendered inefficient by too little. Tests undertaken 
by the Illumination Committee of the Department of 
Scientific and Industrial Research showed that a 
speed of work and freedom from errors, comparable 
|with that obtainable in good daylight, was only 
| attained with an illumination of about 20 foot-candles. 
| The Home Office Committee on Lighting in Factories 
|and Workshops had previously suggested minima 
of 3 foot-candles for fine and 5 foot-candles for very 
| fine work, but most up-to-date firms now preferred to 
adopt higher figures, and from 8 foot-candles to 10 foot- 
candles was now usual in modern factories. A mini- 
mum of 5 foot-candles had also been suggested for use 
{in schoolrooms. In all these cases the decision was 
mainly influenced by the growing recognition that 
| with insufficient light both the speed and the quality 
of the work suffered. There was also a widespread 
‘and doubtless justifiable belief that inadequate light 
led to eye strain and even to a permanent deterioration 
|in vision. Strange to say, however, there was little 
positive evidence of such injury, such as might furnish 
a scientific basis for standards, and we must therefore 
look to opticians to supply the deficiency. 

The same was true in dealing with the avoidance 
of glare. There was no simple physiological test, 
which could be applied to ascertain whether a lighting 
installation was unduly glaring, though during the 
past twenty years people had become better educated 
to the importance of avoiding this condition. Detailed 

rules regarding the elimination of shadows could scarcely 
be laid down, and in all these cases it was necessary to 
take the personal factor into consideration. It had 
to be remembered, too, that in fixing values of illumina- 
tion the needs of people whose demands for good 
lighting were specially exacting had to be met, and 
|that when lighting conditions were improved it was 
|the worker with second grade vision who benefitted 
}most. It not infrequently happened that a survey 
lof existing lighting conditions showed the need for 
an examination of theeeyesight of the operators. No 
amount of increased lighting would put a worker’s eyes 
right, but it was in just those cases that a continual 
|demand for stronger light arose. There were also 
|some processes, such as sorting and mounting lamp 
filaments, which necessitated the use of magnifying 
glasses, even by persons with comparatively good 
|vision. These illustrated the importance to the 
engineer of the optician’s work, for it was in just such 
| cases that the lighting was apt to be unjustly blamed. 
| The effect of contrast in determining what the eye 
|could see must also be borne in mind. It had been 
suggested, for instance, that it was wrong when workers 
| were engaged with dark material for the illumination 
|to be derived from general overhead lighting in a 
|room with white walls and ceiling. In such circum- 
stances the surroundings might be brighter than the 
| work itself and there was therefore a tendency to use 
|strong local lighting, supplemented by moderate 
| generally diffused illumination, so that the work was 
| the brightest thing in the field of vision. 
As regards colour, in industries involving accurate 
| matches, artificial iluminants which generally had in 
their spectra more red and orange and less blue than 
| daylight required correction. Apart from this there 
| were those who considered that an approach to day- 
|light was restful, and guidance from the ophthalmic 


| expert on this point would also be valuable. 





aS 
: AUSTRALIAN LEAD AND SPELTER.—Sixty-five thousand 
tons of lead and 14,839 tons of spelter were exported from 
Australia to the United Kingdom during the six months 
ended June 30 last, against 53,000 tons and 6,901 tons, 
' respectively, during the preceding six months. 
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ERECTION OF THE THAMES 
CROSSING TOWERS. 


Many of our readers will be aware that to enable a 
supply to be given from the Barking station of the 
County of London Electric Supply Company, Limited, 
to the Central Electricity Board's sub-station at Swans- 
combe, in Kent, it has been necessary to erect two 
towers of exceptional height to carry the lines across the 
Thames. The design and location of the towers were 
dealt with in Enorneertna, vol. cxxxiii, page 57 (1932), 
and a photograph of the completed south tower, with 
the north tower in the distance, is reproduced in the 
accompanying figure. The towers, which are identical, 
are 487 ft. in height, or more than three times as high 
as the Nelson Column, and it will therefore be appre- 
ciated that their erection called for a high degree of 
engineering skill. They are of the self-supporting 
type, of riveted construction, and were designed by 
Messrs. Milliken Brothers, Limited, New Oxford House, 
Hart-street, W.C.1. The building and erection was 
carried out by Messrs. The tea Knowles 
Engineering Company, Limited, Warrington, the steel 
being supplied by Messrs. The Lancashire Steel Cor- 
poration, Limited. 

The north tower situated at Dagenham, about 
50 yards from the River Thames, and stands on a 
square base with a 120-ft. side. A stairway is provided 
up to a point 348 ft. above the ground, the remainder 
of the tower being ascended by ladders. Provision is 
also made for a lift, and it will be appreciated that a 
symmetrical structure, with a minimum deviation from 
the vertical, was essential. The junction of the four 
main legs was made at a height of 87 ft., the tower at 
this point having a section 85 ft. square. Each leg 
has a cant towards the centre of 17 ft. 6 in. from the 
vertical, and is composed of 8-in. by 8-in. by 4-in. 
angles, four of the latter being riveted together to 
form a cruciform section. The legs were temporarily 
supported in their approximately correct positions by 
props, and to effect the junction, a temporary tower, 
89 ft. high by 35 ft. square, was erected in the centre 
of the tower. This temporary tower, which was still in 
position when the photograph reproduced was taken, | 
was surmounted by a platform carrying a circular rail 
track of 14 ft. radius, the gauge being 3 ft. 6 in. A 3-ton 
derrick crane, mounted on three steel carriages running 
on the track, was then erected on the temporary tower. 
This crane had a 55-ft. jib, and enabled a point to be 
reached 130 ft. above ground level. Outriggers were 
fixed on each corner of the temporary tower, provided | 
with cradles to receive the main legs of the tower. | 
The cradles could be adjusted relative to the outriggers | 
by means of lj-in. screws, and by this means the 
legs were readily brought into their exact position. | 
The vertical and horizontal bracings on the first section | 
then fixed in position, the 85-ft. horizontal | 
rs being supported by the derrick crane in such 
a way as to be free from sag. The crane was fitted 
with a 28-h.p. motor hoist mounted on a frame attached 
to the king post, provision being made for luffing as 
well as derricking. 

The crane was of considerable assistance in the | 
erection of the second section, since, as stated, it had a 
reach of 130 ft. from ground level. From this level, a 
pole of redwood fir, 55 ft. long, was clamped to each 
main leg. Blocks were slung from each pole top, the | 
cables being brought down to two 28-h.p. winches on 
the temporary tower platform. Each winch had two 
independent drums, so that one winch-man could 
control the lifting tackle on two poles. The blocks | 
were employed to raise the bracings into position for 
the second section, and when this was completed, the 
poles were raised to a higher level and again clamped | 
to the main legs. The process of erection described 
was then repeated until a height of 400 ft. was reached. 
At this point the tower is 12 ft. in section, and the 
final 87 ft. was erected with the use of two lifting tackles 
only. Two gangs of men were employed, enabling 
two faces of the tower to be worked on simultaneously. 
These gangs assembled the main legs and main bracings, 
the secondary members being dealt with by two further 
squads of men. As regards the erection of the cross | 
arms, the top arm was held in a vertical position during | 
hoisting by means of a wire lishing, and when the | 
centre of the arm had been hoisted to approximately 
its correct height, the lashing was slackened off to | 
allow the arm to take up a horizontal position. When 
this arm was bolted to the tower, it was utilised for 
erecting the middle arm, and the latter in turn served 
for the erection of the lower arm. 

The towers are riveted and painted up to a height 
of 400 ft., and from this point to the top they are 
galvanised and bolted. The fabrication in the shops 
called for a high degree of accuracy, and in order to | 
check the workmanship, one corner of each tower 
was erected throughout in the shops, as also was the 
whole of the top structure. It was recognised before | 
commencing erection that it would be most difficult for | 
the riveting gangs to keep pace with the fixers. To | 


keep up to the time schedule, and to ensure economical 
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| working, it was necessary to employ two gangs on 
the structure, as already mentioned, these gangs in 
turn being assisted by auxiliaries. Riveting was 
commenced at the earliest possible moment, and the 
maximum number of riveters which could be economi- 
cally employed were engaged. The rigidity of the 
structure was of primary importance, and it was 
necessary to guard against the weight of the temporary 
bolted portion, above that which was riveted, taking up 
the clearance in the holes. It was thought undesirable 
to have a gap exceeding 150 ft. between the fixers and 
the riveters, but the isolated position of the joints, 
in conjunction with the small number of rivets which 
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could be put in without removing staging and cages, 
resulted in a gap at one period of 220 ft. As this was 
foreseen, however, 75 per cent. of the holes were filled 
up with bolts and a number of drifts to take up the 
clearances, thus preventing any appreciable sag or tilt 
on the structure. The riveting was done from lightly 
constructed steel cages, suspended by blocks, and with 
side guys for controlling the lateral movements. Each 
main leg was made up with 17 splices below the 
galvanised portion, and an average of 100 rivets was 
put in each splice on site. In the bottom settion 
alone more than 7,000 rivets were put in during erection, 
and with the exception of the main leg joints, the 
average number which could put in without a 
stoppage was 16. 
The south tower 


be 


situated at Crossness, about 


is 


| heaters used on the north tower, additional staging was 
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| 20 yards from the river, and, as stated, it is a duplicate 


of the north tower. The temporary 89-ft. tower used 
in the construction of the latter, together with the 
| derrick crane, was dismantled and transferred to the 
| southern site as soon as the poles were brought into 
| 
| 
! 
| 


operation. The method of erection of the two towers 
was practically similar, but in the case of the south 
tower, regulations were in force which prohibited 
naked lights being used on the site. On this account 
it was necessary to heat the rivets electrically, and this 
involved the use of heavy cables, with the concomitant 
necessity of exercising care to prevent chafing and other 
damage by material being hoisted to a higher level 
than that at which the riveters were working. Two 
double-headed rivet heaters were used, and as their 
weight was fully seven times that of the coke-fired 


necessary, and mobility was reduced. Two squads of 
riveters had to be supplied with rivets from one 


| machine, the heated rivets being dropped into a pipe 





leading to the cage in which the riveters were working. 
These restrictions increased the gap between the work 
of the erectors and riveters, and actually, the former 
completed their work ten days before the latter. 

The whole of the erection and riveting work on both 
towers was carried through without a hitch, and 
in spite of the greater difficulties which had to be met 
in the case of the south tower, this tower was completed 
in a shorter time than the one on the north bank of the 
river. This is explained by the fact that useful 
experience was gained on the latter before the south 
tower was commenced. Actually the erection of the 
north tower was commenced on April 25, and riveting 
completed on August 30, while the erection of the 
south tower was commenced on June 20 and riveting 
completed on September 10. Each tower weighs about 
300 tons and contains 17,000 pieces of structural steel, 
35,000 rivets, and 7,000 bolts. 








CATALOGUES. 

Screws.—A list of screws for fastening to sheet metal, 
iron and steel, brass, slate, ebony, masonry, Bakelite, 
wood, &c., is to hand from Messrs. Parker Kalon Cor- 
poration, 200, Varick-street, New York, U.S.A. The 
screws are made of various metals and in variety of form 
and size. 

Small Steam Turbines.—A catalogue of small steam 
turbines for driving fans, pumps, &c., through direct 
couplings is to hand from Messrs. Greenwood and Batley, 
Limited, Leeds. The shaft runs on ball bearings, the 
governing is efficient and the exhaust steam can be used 
for feed water or other heating. 

Lubricants.—Messrs. Sternol, Limited, Royal London 
House, Finsbury-square, London, E.C.2, have sent us 
copies of two new editions of catalogues dealing with the 
lubrication of various types of oil engines and with oils 


for cooling the cutters in machine tools, &c. Thes* 
contain useful practical notes. 
Compressors and Fans.—Messrs. Blackman Export 


Company, Limited, 374, Euston-road, London, N.W.1, 
have issued a descriptive catalogue of Keith compressors 
for belt, electric-motor, or gas-engine drive and the 
accessory fittings. Lllustrations are also given of fans, 
smiths’ hearths, air heaters, dust arresters, air washers, 
&e. 

Steam Turbines.—A catalogue describing some ex- 
amples of the steam turbines produced by Messrs. 
Daniel Adamson and Company, Limited, Dukinfield, 
shows two 5,000 kw. high-pressure generating sets, a 
mixed-pressure turbo-compressor of 2,860 h.p., and 
several other sets for ironworks blowers, flour mill 
drives, cotton mill rope drives, chemical works, &c. 
The main parts are illustrated and described separately. 

Chains.—Messrs. The Renold and Coventry Chain 
Company, Limited, Didsbury, Manchester, have issued 
a new catalogue dealing specially with chains for power 
transmission and for conveyors and the related fittings. 
Sections of the catalogue are devoted to chain-wheel 
cutters, tools, lubrication, and accessory components. 
The firm have also issued a pamphlet dealing exclusively 
with the use of chains in the transmission of power 
from motors for the printing trades. 

Electric Machinery and Vehicles.—We have received 
from Messrs. The English Electric Company, Limited, 
Queen's House, Kingsway, London, W.C.2, catalogues 
and a copy of their quarterly Journal dealing with the 
electrical equipment of Howrah jute mills, electric power 
for a model dairy farm, small diameter totally-enclosed 
induction motors for single textile machine and similar 
drives, oil-immersed switch fuses, cartridge fuses and 
also descriptions of bodies for petrol "buses and of tram- 
cars specially designed and built for service in Hudders- 
field, Caleutta and Bombay. 

Planing Machines.—A new catalogue of spiral-gear 
electrically-driven planers, made by Messrs. The Butler 
Machine Tool Company, Limited, Halifax, shows a 
range of powerful machines for fast heavy cutting, 
equipped with all devices for saving time and labour 
such as multiple feeds, speeds and tool boxes, quick 
return, automatic lubrication to bed slides and main 
drive, solenoid tool lift for idle stroke, inching move- 
ments by power, &c. The standard sizes are eight in 
number, taking work from 3 ft. by 3 ft. to 6 ft. by 6 ft. 
Special types are rail-planers, openside planers and 
tandem planers. Full specifications and dimensions are 
given. 
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THE LITTLE HAY PUMPING STATION | ‘distinct points of engineering interest, both civil 
OF THE SOUTH STAFFORDSHIRE and mechanical and we accordingly here give an 


account of a plant in which it is employed, our de- 
WATERWORKS COMPANY. | scription being illustrated by Figs. 1 to 7, on this 


Tr needs little consideration to perceive that the jand pages 614 and 626. The plant is that com- 
water supply of this thickly-populated country con-! prised in the Little Hay Pumping Station of the 
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tinually presents fresh problems as the urban popula- | South Staffordshire Waterworks, in which the water 
tons in differently situated districts increase, and | is raised from two deep boreholes by multiple-im- 
that, in consequence, no standardised method of en- | peller centrifugal pumps low down in the boreholes, 
suting it can be adopted. Some districts, for example | and is then transferred by similar pumps, mounted 
have no large catchment areas within reasonable | on the same vertical shafts and situated at the tops 


distance and have, therefore, to adopt the deep | of the boreholes, to a service reservoir. The pumps 


borehole method of supply. This method presents | are driven by vertical four-stroke cycle air-injection | 





heavy-oil engines, and the whole plant forms a good 
example of an independent self-contained station. 

Before describing the station itself, however, some 
consideration must be given to the source of supply 
and to the methods of reaching it. It may be 
mentioned at the outset that the working of the Little 
Hay Pumping Station is subject to certain con- 
ditions imposed by Act of Parliament for the pro- 
tection of wells and other sources of water supply 
within a radius of 2 miles of the station. In the 
Company’s Act of 1922, which sanctioned the Little 
Hay Pumping Station, a condition was also imposed 
that the boreholes must be lined to a depth of 50 ft. 
from the surface to keep out all surface waters. 
The station is situated half-way between Sutton 
Coldfield and Lichfield about one mile off the main 
road, and near the village of Little Hay. The Little 
Hay brook runs through the grounds of the station. 
The geological position of the site is on the Bunter 
Pebble Beds. The Keele Beds which here underlie 
the Bunter, crop out above 14 mi'es to the south and 
1} miles to the east; 5 miles to the west is the 
eastern boundary fault of the South Staffordshire 
Coalfield. In choosing the site it was anticipated 
that the Bunter formation would here be about 
150 ft. thick, and the site is placed centrally to tap 
the underground waters of this area. The site is 
13 miles from the company’s well and pumping 
station at Shenstone ; a sufficient distance as proved 
by experience, to prevent any interference. 

The geological formation, a section of which is 
given in Fig. 1, adjoining, was first proved by a trial 
boring, 6 in. and 5 in. in diameter, to a depth of 
309 ft. 6 in., penetrating the Bunter formation and 
the upper Keele beds. When this trial boring 
reached a depth of 56 ft., it became artesian, and the 
discharge gradually increased as the boring pro- 
ceeded until it reached a rate of 2,500 gallons per 
hour, at which rate it remained fairly constant 
until the station commenced to pump. A short 
pumping test was carried out on this trial boring, 
a yield of 7,500 gallons per hour being obtained, 
the water falling to 5 ft. below ground level. When 
the main boreholes were being sunk slightly south of 
the trial boring, the strata were found to correspond 
very closely with those proved in the trial boring. 
A series of main borehole cores, with the depths 
from which they were taken, is shown in Fig. 2, 
page 614. 

A commencement was made with borehole No. 1, 
in February, 1927. A shaft, 8 ft. square, was sunk 
to a depth of 10 ft., and a timber framework built 
inside to hold a 48-in. internal diameter guide 
tube 15 ft. long. This guide tube was then sunk 
by excavating from the inzide until its upper edge 
was 1 ft. 6 in. below ground level. On account of the 
soft nature of the strata it was then decided to 
proceed by percussion boring. A pilot hole 26} in. 
in diameter was driven in advance. Boring of the 
pilot hole was suspended at intervals while the main 
boring was trimmed down to the full diameter of 
47 in. When the 47-in. diameter boring had 
reached a depth of 50 ft., steel lining tubes of 
44 in. internal diameter by §-in. thick, and total- 
ling a length of 50 ft., were lowered in. The tubes 
arrived on the site in four lengths of 12 ft. 6 in., the 
first length having a steel shoe welded on. The 
first length of tube was lowered into the top of the 
borehole and held firm with clamps. The second 
tube with one end chamfered was placed on top of 
the first tube and wedged into correct alignment. 
The joint between the two tubes was then elec- 
trically welded. The method used in welding and 
the handling rig employed is seen in Fig. 3, page 614, 
in which are shown two lengths of 40-in. perforated 
lining tube in process of being welded together. 

When the weld had cooled it was carefully in- 
spected and coated inside and outside with bitu- 
minous solution. When the bitumen had set, the 
tubes were lowered as far as necessary and another 
length of tube welded on. When the lining tubes 
had all been welded they were carefully set vertical, 
and a quantity of cement and sand was put down the 
centre to seal the bottom of the tubes. The annular 
space between the lining tube and the borehole was 
then filled by pumping down a grout composed of 
2 parts sand to one part cement (Ferrocrete). The 
operation of grouting the 44-in. lining tube is shown 
in Fig. 4, page 626, the lining tube being shown 
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projecting above the top of the guide tube. This first boring. Boring proceeded in a similar manner|The accommodation in each cottage provides 
operation was carried on continuously until the|to that described except that the 44-in. boring| three good-sized bedrooms, bath-room, parlour, 
annular space, and any cavities that may have and 40-in. perforated lining tubes were carried to | kitchen, scullery and larder, with usual outbuildings. 
existed in the strata, were completely filled. The | the full depth of the borehole, 220 ft. The borehole | They are substantially built to give minimum main- 
grout was allowed to set for 14 days before boring was completed without difficulties in December, | tenance and are fitted with steel casement windows 
re-commenced. An attempt to bore by the rotary 
method with chilled shot was abandoned as it was 
found that the strata was too loose to make reason- 
able progress. Boring therefore, continued by the 
percussion method, a 25-in. diameter pilot hole 
being driven in advance and trimmed down at 
intervals to 43} in. diameter. When the 43} in. 
diameter boring reached a depth of 160 ft., per- 
forated steel lining tubes 40-in. in internal diameter 
and §-in. thick and totalling 114 ft. in length, were 
lowered in on a special tool and released when 
firmly bedded on the bottom of the borehole. These 
tubes were jointed by the electric welding process. 
The borehole was continued 23 in. in diameter, boring 
by the rotary method with chilled shot. After 
the pumping test this portion of the borehole was 
lined with 21} in. diameter perforated steel lining 
tubes. 

The pumping test for yield was carried out over a 
period of 14 days continuous pumping. The pump- 
ing plant consisted of a 12-cylinder Crossley petrol 
engine coupled through a gearbox to a Sulzer vertical 
spindle borehole pump, and the whole secured on a 
temporary foundation of rolled steel joists and 
baulks. This test plant is shown in Fig. 5, page 
626, the delivery pipe running to the right. The 
pump discharged into a large weir box fitted with 
baffles and an 18-in. wide rectangular weir plate, 
the rate of flow being gauged and recorded by an 
integrating Lea recorder. The weir box is shown 
in Fig. 6, page 626, with 74 in. of water passing 
over the weir, at which depth the delivery was 
approximately 55,000 gallons per hour. During the 
pumping test, the daily quantity of water raised 
averaged 1,390,000 gallons. The depth of the water 
level in the borehole below the ground surface was 
measured prior to the commencement of the pumping 
test and at regular intervals thereafter by an elec- 
trical apparatus. Prior to the test the depth of 
the water level was 6 in. below ground level and 
the average depth recorded during the test was 
115 ft. below ground level. 
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Since the sinking of the second borehole the yield 
of the first borehole has increased, and with the per- 
manent pumping plant at work the water level now 
only falls to 63 ft. below original ground level 
for the same rate of pumping. When the pumping 
test ceased the water rose quickly in the borehole 
and after half an hour was 25 ft. below ground level. 
During the progress of the test the water pumped 
from the borehole was regularly sampled and 
analysed, the water being sterile, of good taste and 
colour and having a total hardness of 16-4 parts | 
per 100,000. A number of wells in the vicinity 
were kept under observation during the test, and 
it is interesting to note the steepness of the cone of 
depletion of the water table. At the trial boring 
(53 yards distant from the main borehole) the water 
level fell from overflowing to 34 ft. below ground 
level. At another’ well, 225 yards distant, the 
water level was only lowered slightly. More distant 
wells were not affected by the pumping. This fact 
amply proves that the borehole is a sufficient distance 
from the company’s well at Shenstone. 

During the pumping, test experiments were 
conducted to determine the rate of flow of the 
underground water to the borehole. A quantity 
of green dye (fluorescein) was placed in the trial 
boring 160 ft. distant from the main boring. The 
dye travelled down the trial boring, passed through 
the strata and appeared at the pump delivery in 
8 minutes. In a further experiment a glass bulb 
containing dye was lowered to a depth of 150 ft. 
in the trial boring and then broken, thus releasing 
the dye. The dye appeared at the pump delivery 
in 7} minutes. Experiments showed that the dye 
took 45 seconds to travel from the pump suction 
in the borehole to the delivery. The time taken | 1928. It was not considered necessary to carry | having leaded lights. The cottages are supplied 
for the dye to travel 160 ft. through the strata was | out a pumping test on the second borehole. | with electric light from the pumping station. As 
therefore 6} minutes equivalent to a speed of| The buildings comprise the pumping station, | will be seen from Fig. 7, the pumping station has 
24-6 ft. per minute. On completion of the pumping , shown in Fig. 7, page 626, with two cottages for) been designed in a free Rennaisance style with multi- 
test, the second borehole was immediately com-| workmen adjacent. The latter, not seen in the/ coloured brick facings and red Hollington stone 
menced. It is situated between the first borehole | figure, are erected in a quiet domestic style with | dressings. The engine house is a fine hall 88 ft. 8 in. 
and the trial boring and at 38 ft. centres from the | warm red brick facings and rich brown tile roofs. | by 32 ft. 4 in., having a glazed brick dado 5 ft. 6 in. 
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high, with buff brick facing above—finished with 
an elliptical vaulted reinforced concrete roof covered 
with asphalte and surmounted by a concrete-framed 
lantern light roofed with patent glazing. The roof 
is constructed with reinforced concrete panels 3 in. 
thick, resting on 9 in. by 44 in. reinforced-concrete 
secondary beams, 3 ft. 6 in. apart, carried on pre- 
erected elliptical shaped steel roof principals, 
cased with concrete and fixed at 12 ft. 8 in. centres. 
This roof was designed to produce a light, clean, 
and pleasing effect, and being covered in asphalte 
gives easy access to the lantern light for cleaning 
and maintenance. 

The floor of the engine house is laid with 6 in. by 
2 in. red Ruabon quarries, and is constructed entirely 
independent of the engine foundations, being carried 
on 3-in. steel columns resting on the main concrete 
raft carrying the buildings. Particular attention 
was given to the construction of the engine beds 
of the Diesel engines. To avoid vibration to the 
buildings these were built in mass concrete taken 
down to a rock foundation, and isolated from 
the remainder of the building, with an elastic 
joint formed with 3-in. tarred slag between the 
engine foundation and the concrete raft under the 
main building. The low projecting building in 
front of the engine house and on either side of the 
front steps, houses the settling tanks into which 
the water is pumped from the boreholes and whence 
it passes to the force pumps. The basement 
below the engine house contains the borehole 
pumps and the various piping, &c., in connection 
with the pumping plant, and at the rear are the 
heating chamber, 2 silencer chambers, fuel pump 
room and two steel tanks for holding 160 tons of 
Diesel fuel oil, sufficient supply to keep the station 
going for 26 to 28 weeks under present conditions. 

At the back of the engine house on the ground 
floor are the office, workshop and store room, and 
sanitary conveniences, and above these are the 
service fuel oil tank rooms. All opening lights 
in windows and lantern light of the engine house 
are operated with screw gearing and the building 
is heated with hot water and lighted with electricity 
generated on the premises. The main idea in the 
design and construction of the engine house and 
auxiliary buildings has been to give liberal lighting 
and fresh air to all parts, also easy access and straight 
runs to pipe and cable lines. Every care has been 
exercised to prevent any possibility of pollution 
to the boreholes by oil leaking from the oil storage 
tanks and these were formed of riveted steel plates 
caulked on the inside, tested, and afterwards grouted 
solid in neat cement. 

The pumping plant consists of two vertical six- 
cylinder 4-stroke cycle heavy oil engines driving 
through a double helical bevel speed increasing 
gear, a vertical spindle multi-stage turbine-type 
borehole pump and a multi-stage turbine-type force 
pump, both pumps being mounted on one line of 
shafting. The auxiliaries consist of a vertical 
two-cylinder airless injection two stroke cycle 
engine driving a 25-kw. direct current generator, 
15-ton overhead travelling crane, auxiliary petrol/ 
paraffin engine-driven air compressor, electrically- 
driven fuel pump for filling the overhead tanks 
from the main storage tanks, electrically-driven 
drainage pump, two electrically-driven cooling 
water pumps, two electrically-driven crank chamber 
vapour extraction fans, two 15-kw. direct-current 
generators driven from a pulley on the engine 
crankshaft extension, two main fuel oil storage 
tanks, two overhead fuel oil tanks, two overhead 
water service tanks and a venturi meter and pressure 
recorder. 

Each engine, with its borehole and force pump 
forming one unit, are of such size and power as to 
ensure easily, in continuous working, the delivery 
of 50,000 to 55,000 gallons of water per hour. The 
borehole pump lifts the water from any depth in 
the borehole down to 150 ft. below basement level, 
300 A.O.D., and delivers it into the settling tank 
placed in front of the engine house. The force 
pump takes its suction from the weir chamber in 
the settling tank and delivers the water into the 
company’s Barr Beacon reservoir at a static head 
of 441 ft. above basement level at the station, 
through 2,970 lineal yards of new 18-in. diameter 


24-in. diameter cast iron pipe main. At the same 
time the engine is capable of driving the 15-kw. 
generator providing the necessary lighting and power 
supply for operating all the auxiliaries with the ex- 
ception of the overhead crane. Under these condi- 
tions, the total head, including friction in the main, is 
626 ft. Each engine is capable of driving its bore- 
hole pump, force pump and generator, under similar 
conditions as regards continuous working and quan- 
tities delivered, when the borehole pump is lowered 
to a depth of 200 ft. below basement level, making a 
total head, including friction in the mains, of 676 ft. 


(To be continued.) 
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(Concluded from page 530.) 
Manganin Alloys. Magnetic Measurements.— 


working unit of the Laboratory, which is, in effect, 


manganin coils. In connection with the Campbell 
ohm determinations numerous 
measurements among the basic l-ohm coils have 
been made revealing secular variations of resistance 
persisting in some cases for years. Although such 
drift is very regular and can be allowed for, more 
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stable coils are obviously desirable. The normal 
method of treating manganin alloy resistances is 
to subject them after winding to prolonged heating 
at about 140 deg. C., which is the limiting tempera- 
ture for the silk commonly used as insulation. The 
result of such treatment is usually a considerable 
change in resistance followed by a slow secular 
change for a long period. Recent American 
experience has shown that improved constancy 
can be obtained by heating the alloy wire to 500 
deg. C., or higher. It is proposed to experiment 
along these lines with resistances of a type suitable 


being made of methods of preventing oxidation, 
an important cause of unstable resistance. The 
rate of oxidation of manganese copper alloys is 
considerable even in normal atmospheres and for 
accurate resistance work it is necessary completely 
to protect the surface from the air. The usual 
method of varnishing offers little security from 
accidental surface scratching which may expose the 
alloy, and experiments are accordingly being made 
with protection by metallic plating. The presence 
of manganese in the resistance wire tends to prevent 
adhesion with many metals and alloys, but a trial 
of chromium plating has given good promise of 
success. 

In connection with the metallurgy department’s 
work on the alloys of iron, a series of interesting 
magnetic tests have been carried out on iron- 
manganese alloys containing 30 per cent. to 60 
per cent. of manganese. All such alloys exhibit 
very low permeability, in most cases of the order 
of 1-005, and tests of a 30 per cent. alloy at — 150 
deg. C., made by the aid of liquid oxygen, show no 
appreciable change of permeability due to low 





steel pipe main and 7,700 lineal yards of existing 





temperature. Although the specimens containing 


The international ohm referred to above is the | 


the Washington Mean Unit of 1910 preserved by | 
reference to the mean resistance of four standard | 


intercomparison | 


60 per cent. manganese yield the highest perme- 
ability, no definite relation between permeability 
and manganese content has been found. By 
magnetic tests of specimens from which various 
amounts of surface material were ground away, it 
has, however, been ascertained that these alloys, 
after annealing, are much richer in iron in the surface 
layers than the average composition would suggest. 
As a general conclusion affecting similar tests of 
feebly magnetic alloys, it therefore appears that 
the surface layers up to about 10 per cent. of the 
material must be removed before the true magnetic 
properties are indicated. 

An extensive new research has been started to 
study the changes of permeability which have been 
observed to take place in materials subject to a 
small alternating magnetisation superposed on a 
large direct-current magnetisation. Such decrease 
of permeability has for some time been known to 
occur, varying in magnitude with the material 
and persisting at a declining rate in some cases for a 
number of days. It now appears that a similar 
drift in permeability occurs under either direct or 
alternating magnetisation alone. The drift is 
appreciable only at flux densities below about 
B = 2,000, but with certain materials, especially 
Stalloy, decreases amounting to as much as 50 
per cent. of the initial permeability have been 
observed. The effects are quite distinct, on the 
one hand from the magnetisation time lags observed 
by Ewing, since the permeability change is in the 
opposite direction ; and, on the other hand, from 
ageing, since the rate of drift is much more rapid, 
and since the original permeability values can be 
| reproduced by strongly remagnetising the specimen. 
| It is clear, therefore that no metallurgical change 
|}is involved, and it seems probable that some re- 
arrangement of the elementary magnetic particles 
occurs. 
| Under the heading of magnetic measurements, 
reference may be made to an improved pattern of 
search coil, shown in Fig. 25, which has been 
| designed for measurements of flux density in the 
jannular air-gaps of moving-coil loud-speaker 
magnets. The coil, B, usually consisting of a 
single turn of fine, double-silk covered, copper wire, 
is wound in a V-shaped groove turned on the outside 
of a cylindrical brass tube, A, which fits loosely 
into the air-gap of the magnet. The leads from 
this coil are brought out along an axial groove in the 
tube, and then through a considerable length of 
silk sleeving which prevents errors due to the leads 
cutting leakage flux when the coil is withdrawn from 
the air-gap. The brass tube is carried on a central 
brass screw, S, of 4 in. diameter, and having 40 
threads per inch, which is fitted at one end with a 
normal circular flange, F. When the instrument is 
being used, this flange rests on the pole-face of the 
magnet and the coil is screwed in until it is exactly 
in the plane of the pole face. The coil is then 
rapidly withdrawn to a distance and the total 
flux cut is determined from the deflection of a 











for use as standards. At the same time a study is | 


ballistic galvanometer. This type of coil-mounting 
has the advantage of minimising backlash, simplify- 
ing the setting to any desired position, and of allow- 
ing the coil to be supported on the central pole-piece 
of the magnet. A separate coil on a tube of 
different diameter is required for each diameter of 
air-gap, but the same adjusting screw can be used 
for all the coils. 

Wireless Transmission : Interference and Receiver 
Performance.—The study of interference problems 
and their remedial measures continues to occupy an 
important position on the wireless research pro- 
gramme, and during the past year a Committee of 
the Radio Research Board has been specially formed 
for the investigation of the performance of highly 
selective receivers. Preliminary work under the 
direction of this committee is taking the form of a 
study of the behaviour of a quartz crystal, used as 
a series resonant circuit for the reception of pure- 
tone modulated waves and of heterodyne combina- 
tions of two pure radio-frequency waves. The 
crystal under experiment has a fundamental reson- 
ance in the region of 80 kilocycles per second, and 
has been found to exhibit a very unsymmetrical 
“acceptor circuit” resonance curve as a result of 
resonances on neighbouring frequencies. Attention 








is, therefore, being mainly directed to the design 
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of appropriate corrective components to be associa- | with Professor Appleton’s study of the transmission | national laboratories of France, Germany, The 
ted with the crystal in a highly-selective reception | of electric waves through the ionised regions of the | United States and Great Britain, of the trans- 
circuit, and, whilst the survey of the possibilities | em Recently, it has been contemplated | missions of four blue glasses supplied by the Reichs- 
of the quartz crystal are as yet incomplete, it appears | that the transmissions would be required over a/anstalt. Three methods of measurement—spectro- 
that certain types of interference will be drastically | period of several years, to permit an investigation | photometry, ordinary large field photometry, and 
reduced. | of the height of the Heaviside layer and the maxi- | flicker photometry—were used, of which the first 

Fundamental research on the propagation of|mum electron density in the upper atmosphere. | has been found to yield the most concordant values 
ultra-short waves has been continued by field| To meet these further requirements, a transmitter | obtained by all the laboratories concerned. From 
experiments on the decrease of signal strength | of increased output power, and capable of giving | the collated results, which have now been considered 
with distance from a single-valve, retroaction type | short period pulse transmissions in addition to the | by the International Commission on Illumination, a 
oscillator transmitting on a wave length of 1-6| frequency change transmissions already provided, |conclusion of some importance to illuminating 
metres. Field intensity is measured by the audio- | is now under construction at the Laboratory. This | engineers has been reached. This is to the effect 
frequency voltage across the telephones of a simple | new equipment is intended to take an input of|that the four national laboratories are to accept 


oscillating-valve receiver. In this work no aerials| 2 kw. at any wave-length from 30 m. to 1,000 m. | the spectrophotometric method for standardisation 








are employed so that both transmission and recep- | 
tion can be assumed to take place at single points. | 
Measurements made at heights ranging from 0-5 m. 
to 5-5 m. above the earth’s surface, give values | 
for the conductivity of the ground and its dielectric 
constant of the same order as those obtained by other | 
methods. Related experiments are in progress 
on the production and reception of waves a few 
centimetres in length, generated by electron! 





Fig. 26. GLAREMETER. 
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oscillation within a valve. 
certain valves can be made to oscillate at frequen- 
cies up to about 10° cycles per second, if the grid 
has a high positive and the anode a slightly 
negative potential with respect to the filament. The 


frequency of these oscillations is intimately bound | 
up with the period of motion of the individual elec- | 


trons about the structure of the grid. A method 


has been developed by which the time taken | 
by an electron to travel between any two points | 
within the grid can be determined, and the modes of | 


oscillation occurring in different types of valve are 
being explored theoretically and experimentally. 
A simple method of receiving radiation at these 
high frequencies has also been devisod, and success 
ful repetition of modulated continuous waves of 
about 14 cm. wave-length has already been achieved 
over a distance of 25 m. without the use of special 
aerial systems. 

The importance of a knowledge of the electrical 
properties, at radio frequencies, of the material 
composing the earth’s surface has been intensified 
by the development of ultra-short wave-length 
transmission, and the subject has for some time 
been under examination by laboratory methods. 
The sample of soil under investigation is contained 
in a condenser, and from measurements of the 
effective capacity and resistance of this condenser, 
the specific conductivity and dielectric constant 
of the soil can be determined. Preliminary values 
of specific conductivity, measured at frequencies 
between 100 kilocycles per second and 10,000 
kilocycles per second, range from 3-10* electro- 


static units for very dry earth, to 2-10* electrostatic | 


units for earth containing nearly 20 per cent. of 
moisture. An alternative method of measuring 
conductivity at much higher frequencies is being 
investigated, and the measurement of dielectric 
constant is now also receiving attention. It is 
proposed to test samples of soil from different 


It has been found that | 


The general design incorporates a push-pull circuit 
arrangement, and the frequency change device is 
entirely automatic, being accurately timed by 
means of a mechanical system controlled by a 
synchronous alternating-current motor. 

With the object of more rapidly 
testing the properties of radio re- 
ceivers, particularly those for use 
within the broadcasting band of 
frequencies, the Laboratory appa- 
ratus has been considerably im- 
proved during the last twelve 
months in the light of recent 
research results. The transmitter 
has been rebuilt to give greater 
accuracy, especially as regards the 
determination of selectivity char- 
acteristics, and the audio-frequency 








| comparisons, and further, are to adjust on this 
| basis the candle-power values of their standard 
‘lamps. This adjustment will necessitate some 
| change in the candle-power values of lamps in all 
countries. The change will be arranged to take 


Fig. 27. PORTABLE PHOTOMETER. 
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oscillator has been modified to give a wider range to 
meet the increased frequency response of modern 
loud-speakers. Apparatus has also been developed 
to measure the depth of modulation in a modulated 
wave, and an audio-frequency bridge of the Wolff 
type has been adapted for the measurement of the 
total harmonic content in an alternating-current 
wave. This testing equipment marks an important 
contribution to radio technique, since the relative 
qualities of commercial receivers as regards selec- 
tivity, sensitivity, and audio-frequency fidelity can 
now be stated in a form which should lead to 
valuable advances in design. 

| Photometric Standards.—The photometric division 
|of the electricity department is responsible for the 
| British standards of illumination, and in this 


| place at some specified future date, if possible at 
| the same time as the proposed change in electrical 
| units takes effect, so that all requisite changes in 
| lamp data can be achieved simultaneously. 

Work of an experimental character, mainly 
| directed towards the improvement of temperature 
control and of auxiliary optical and electrical 
| apparatus, has been continued in the endeavour to 
‘establish the use of a black body at the freezing 
point of platinum as a primary standard of light. 
|In principle, the method consists in projecting an 
|image of the aperture of the black body on to one 
|side of a photometer and comparing it with the 
\illumination produced by the standard lamps 
|which maintain the unit of candle-power. Preli- 
| minary trials, carried out, for convenience, at the 
|freezing point of gold, have emphasised the value 
of the optical pyrometer for photometric measure- 
|ments of this character. An ingot of platinum of 
| the requisite purity has recently been acquired and 
experiments with this niétal are now in progress. 
| Practical Lighting Problems.—An important sec- 
tion of photometric work, involving research of 
| immediate practical application, is concerned with 
illumination problems, under the control of the 
Illumination Research Committee of the Depart- 
ment of Scientific and Industrial Research. In 
particular, the effects of glare are subject to exten- 
sive study. Recent work includes experiments 
with coloured-light sources, while the changes of 
eye sensitivity, consequent upon time variations in 
the glare and other conditions in the visual field, 
are also under examination. A new instrument, 
suitable either for laboratory testing or for glare 
measurements on street lighting and similar installa- 
|tions, is illustrated in Fig. 26. A plate D, of 
| diffusing glass, illuminated by a 6-watt, 4-volt 
j|lamp B, constitutes a source from which light 
| passing through the test-spot aperture T, can be 
| varied in intensity by adjustment of a neutral wedge 





depths and localities, so that the acquired know- | capacity it has recently taken part in a series of | W, consisting of a wedge of gelatine, suffused with 
ledge of the electrical constants may be placed upon | photometric comparisons, as the outcome of which | carbon particles, sandwiched between thin glass. 


a definite quantitative basis. 
For some two or three years, the Laboratory has | 
assisted the Radio Research Board by providing | 
transmissions, of which the frequency is varied in 
a regular manner over a small range, in connection 


establishment of international standards of candle- 
power for work at higher colour temperatures than 
that corresponding to the colour of the primary 
unit. Measurements have been made by the four 





|substantial progress has been made towards the | The aperture T, is at the focus of a lens L, so that 


| 


the rays, after total reflection in the prism P and 
partial reflection at the plain glass mirror M,, 
produce in the eye at E a virtual image of the test 


| spot at infinity, apparently seen in the direction 
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EA. When a glare source is under examination, 
the upper right-hand portion of the instrument is 
out of use and is rotated about the hinge H into 
the position shown by dotted lines in the diagram. 
The test spot, thus seen against the glaring back- 
ground, is adjusted in brightness by means of the 
wedge W,, the position of the latter being noted 
when the test spot is at the threshold of visibility. 
With W, fixed in position, the instrument is closed 
up about the hinge H, and the intensity of the 
test spot measured by comparing its brightness 
with that of the light from the larger aperture T,. 
By the mirrors M, and M;, and the lenses L, and 
L,, the large aperture is seen at E in Maxwellian 
view as a background to the test-spot. The small 
hole in the steel mirror M, is incidental to glare 
measurements, and enables the instrument to be 
used as an approximately accurate photometer. 
Experiment has shown that more concordant glare 
measurements are obtained when the test-spot is 
flashing rather than steady. An occulting device 
is accordingly incorporated in the latest develop- 
ment of this glaremeter, and it is hoped that an 
instrument of convenient size for general use by 
Uluminating engineers will be shortly produced. 

The amount of glare, arising from motor-car 
head-lights, experienced by an oncoming driver 
has been computed for various conditions of 
distance between the axes of the opposing cars, 
beam divergence, and angles of dip and swivel. 
The illumination on the roadway for these condi- 
tions has also been found, the calculations in both 
cases being based on an empirical formula for the 
candle-power distribution in a headlight beam. 
In order to apply these results, measurements of the 
reflection factors are being made for a number of 
types of road surface, and an experimental check 
of the theoretical glare predictions will be made 
during the winter months. In a related subject, 
experiments are in progress to ascertain the effect 
of the position of the light source on the beam from 
enamelled steel reflectors. Polar distribution curves 
have already been determined for clear-glass gas- 
filled lamps with wreath or zig-zag filaments, and 
the work is now being extended to pearl and opal 
lamps. Microscopic investigation of various types 
of opal glasses used for diffusive illumination has 
revealed that the average particle size lies between 
0-34 and 2, whilst the average concentration 
ranges from 10*° to 10** particles per cubic centimetre. 
Fig. 28 shows that the size is, in general, a minimum 
at the surfaces of the glass and increases towards 
the centre. The distribution curve of average 
particle size through the thickness is not sym- 
metrical, probably because only one surface of the 
glass is exposed to the air during the cooling process 
in the course of manufacture. The concentration 
follows the particle size closely, but inversely, the 
concentration being a maximum when the particle 
size is a minimum. 

A portable form of photometer with an approxi- 
mately uniform scale, designed in the Laboratory 
for use where high precision is not required, is shown 
in Fig. 27. The comparison field is produced by 
a small lamp centred in a 2-in. diameter whitened 
tube. The light from this chamber passes through 
the aperture of an iris diaphragm on to the usual 
diffusing screen, and the comparison field is viewed 
by an eye-piece in combination with a Lummer- 
Brodhun prism. The brightness of the screen is 
varied by the iris-diaphragm lever to which the 
seale pointer is attached. By placing the iris 
close to the diffusing screen the uniformity of the 
scale is increased. The scale is graduated from 
0-5-ft. to 13-ft. candles, and the usual absorption 
filters are provided. 

As an example of the practical value of photo- 
metric research in architecture, reference may be 
made, in conclusion, to a series of measurements of 
the illumination in light wells which have been 
carried out in the Government building, Whitehall, 
and in one of the wells at Thames House, West- 
minster, with the object of testing the validity of 
an empirical formula deduced from experimental 
work on small-scale models. Some deviation from 
the calculated values, ascribable to the uneven 
character of the roofs surrounding the actual light 
wells, was found to occur near the top of the wells. 
Below about 30 ft., however, the measured daylight 





factors, obtained by observations of a screen faced 
with white blotting paper suspended at various 
distances down the well walls, were in excellent 
agreement with those predicted from the model 
experiments. 


THE STEAM RAISING PLANT AT 
KIRKSTALL POWER’ STATION, 
LEEDS. 

Tue Kirkstall station of the Leeds Corporation, 
which has now been running for nearly two years, 
is interesting from the fact that it is one of the few 
plants of its kind to be operated from the beginning 
on pulverised fuel, and that the pulveriser house, in 
which the coal is treated, is situated some distance 
from the main building. This layout was adopted 
because the power station site is separated from the 
Leeds and Liverpool canal, by which the coal is brought 
in, by the London Midland and Scottish Railway, and 
because it was more convenient to handle the fuel 
in the pulverised form than in the raw state. To 
facilitate operation and to prevent congestion on the 
canal, a dock some 1,000 ft. long by 50 ft. wide and 
6 ft. deep, with openings at each end, was constructed, 
which provides accommodation for 50 barges at a time. 
This dock was excavated by Messrs. Wellerman Bros., 
Limited, Sheffield. 

The coal is removed from the barges by double-track 
telpher plant, which was designed by Messrs. Underfeed 
Stoker Company, Limited, Derby, the machines being 
constructed by Messrs. Isles, Limited, Stanningley, 
Leeds. The tracks of this plant, details of which 
are given in Figs. 1 to 3, page 618 are 144 ft. 
long. At the ends nearest the canal the telphers are 
cantilevered over the dock, while the intermediate 
section is supported on a double trestle, and the 
inner end, on the coal bunker stanchions. Each 
track carries a 3}-ton grab of the Priestman double- 
headed type, with a capacity of 40 tons of small coal 
per hour. These grabs are driven by a 45-h.p., 346-volt, 
three-phase motor, and lift the coal to a height of 
50 ft. at a speed of 120 ft. per minute. They are 
then travelled by a 10-h.p. motor at a speed of 250 ft. 
per minute, and discharge their contents through an 
automatic weighing machine and dumping hopper into 
a raw coal bunker with a capacity of 300 tons, which is 
situated 140 ft. from the side of the dock. The con- 
struction of the telpher in the main follows normal 
practice, but it may be mentioned that the appropriate 
controllers are electrically interlocked, so that the 
operator is unable to travel and hoist the grab simul- 
taneously. Fig.4, Plate X XIII,is a view of the telphers. 

The weighing machine, to which reference has just 
been made, was manufactured by Messrs. R. Simon 
and Sons, Limited, Nottingham. It has a capacity 
of 80 tons of small coal per hour, and being mounted 
on wheels can be moved clear of the bunker inlet 
when desired. As will be clear from Figs. 1 and 2, 
the bunker itself is of circular section, and is con- 
structed of %-in. plates on the sides and bottom. 
The top is closed by a ¥-in. plate, and the bottom is 
provided with chutes and gates, so that the coal can 
be discharged through a feed hopper either on to one of 
two pulveriser-house conveyors or on to the store con- 
veyor. The former conveyors, the layout of which will 
be clear from Figs. 1 and 2, and whose housing is visible 
in Figs. 4 and 5, Plate XXIII, are 190 ft. long between 
the centres, and consist of an 18-in. belt, which is 
driven at a speed of 180 ft. per minute by a 5-h.p., 
346-volt three-phase motor installed at the far end of 
the conveyor travel. They each have a capacity of 40 
tons per hour, and are equipped with a travelling hand- 
operated tripper with a single side chute, so that coal 
can be discharged into any one of three 200-ton raw coal 
bunkers in the pulveriser house. This tripper incor- 
porates a ventilated magnetic pulley for the extraction 
of tramp iron, this having been manufactured by Messrs. 
Herbert G. Richardson and Company, Walsall. This 








pulley is made of high permeability steel, and is| 


accurately turned and fitted with a one-piece steel 
cover, so that it is water-proof. It is also provided 
with cast ducts, so as to allow a free passage of the 
air. The magnet coils are wound with double cotton- 
covered wire, which is enamelled both before and 
after winding, and is finally varnished, the interstices 
between the turns being filled in with compound. 
The collecting rings are of phosphor-bronze, and 
are carried on the spider in a dust-proof iron box. 
The rings, the carbon brushes and windings .are 
designed to carry a current of 5:5 amps. at 100 
volts without the temperature rise exceeding 30 deg. C. 
The pulley runs in self-aligning ball bearings. The 
belts themselves are of 4 by 3 stepped-ply construc- 
tion, and their carrying sides run in three-roll type 
troughing idlers, with plain bearings, spaced at about 
4 ft. 6 in. centres. The inclined portion of the con- 
veyors is carried on a covered-in steel frame bridge 
163 ft. long, supported at the centre on a steel trestle, 
as shown in Fig. 1, page 618. 





The store conveyor, which also has a capacity of 
40 tons per hour, is 570 ft. long, and is fitted with an 
automatic travelling belt distributor. The belt in 
this distributor is reversible, so that coal can be 
discharged on to the storage ground on either side of 
the main conveyor. It is operated at a speed of 
180 ft. per minute by a 10-h.p. motor placed midway 
along the conveyor in a special tower, the drive being 
of the tandem type, consisting of a train of machine 
cut spur gearing. Its general construction is similar 
to that of the pulveriser-house conveyor. The dis- 
tributor is driven by chains through a double dog- 
clutch and bevel gearing from the belt store conveyor. 
A second dog-clutch is provided for controlling the 
operation of the carriage. Reclaiming is effected by a 
steam crane, which was manufactured by Messrs. 
Thos. Smith and Sons (Rodley), Limited, Leeds. This 
crane, which is mounted on chain tracks, is fitted 
with a single chain-type grab with a capacity of 48 
cub. ft. and discharges its contents into a hand- 
propelled hopper, the latter being mounted over the belt 
conveyor. As the latter is reversible, coal can thus 
be taken back to the pulveriser house conveyors and 
thence into the raw coal bunkers. The crane is also 
used for distributing coal over the storage ground. 
The main contractors for this portion of the plant were 
Messrs. Underfeed Stoker Company, Limited, Derby. 

The exterior of the pulveriser house is visible in 
Figs. 4 and 5, Plate XXIII, and the general arrange- 
ment of the plant installed in it will be clear from Figs. 
10 and 11, on the same Plate. As will be seen, the equip- 
ment includes three Ruggles-Coles driers, into which 
the coal from any of the three bunkers can be discharged 
through a belt conveyor feeder and chute. These 
driers were manufactured by Messrs. Head, Wrightson 
and Company, Limited, Thornaby-on-Tees, and are 
45 ft. long and 80 in. in diameter. They are arranged 
on a slope of 1 in 30, and are driven by a 75-h.p. 
motor through quadruple-reduction gearing, 80 
that they revolve at a speed of 6 r.p.m. They are 
designed to deliver 12-25 tons of dried product 
per hour; in other words, to reduce the moisture 
content of the raw coal from 15 to 1-5 per cent. 
The drier proper consists of a shell, which is formed 
of two concentric steel plate cylinders, the outer 
being rather longer than the inner of the pair. Lifting 
plates are attached to the inner periphery of the 
outer cylinder and to the outer periphery of the inner 
cylinder, so that when coal is admitted between the 
two, it is raised by the revolution of the drier nearly 
to the top of the shell and is then dropped on to the 
hot inner cylinder, where it is retained for some time. 
Eventually, however, it falls back to the bottom of 
the shell and is finally discharged at the lower end 
of the unit through a central casting. The heat neces- 
sary for drying purposes is generated in a small hand- 
fired furnace on each drier, the position of which is 
shown in Fig. 11. The gases from this furnace are 
drawn down the inner cylinder of the drier and back 
through the annular space between the cylinders to 
an exhaust hood. This operation is effected by an 
induced draught fan, the position of which is also shown 
in Fig. 11. This fan is driven by a 12}-h.p., 346-volt 
motor, and is capable of dealing with about 10,000 cub. 
ft. of gas per minute, at a temperature of 150 deg. F. 
and a vacuum of 2} in. water gauge. It discharges the 
gases into a dust collector, where any coal is trapped 
and falls back through an 8-in. chute into a box, and 
thence into the drier furnace, while the gases them- 
selves escape into the atmosphere. The final tempera- 
ture of the flue gases leaving the drier is about 
140 deg. F., while the CO, content is from 4 per cent. 
to 6 per cent. 

On leaving the driers, the coal falls on to one of two 
horizontal screw conveyors, which are 12 in. in diameter 
by 54 ft. long, and have a capacity of 37 tons per hour. 
It passes thence through boots to either of two vertical 
bucket elevators, each of which has a capacity of 40 tons 
per hour. These elevators are 51 ft. 5 in. between centres 
and carry a series of pressed-steel buckets between 
two chains placed 22} in. apart. They are driven by 
7}-h.p., 346-volt motors at a speed of 220 ft. per minute 
and deliver on to one or other of two further screw 
conveyors, by means of which the coal is transmitted to 
the dried fuel bunkers. These conveyors are 12 in. in 
diameter and 54 ft. and 56 ft. long, respectively, 
and are driven by 10-h.p., 346-volt, three-phase motors. 
Each can handle 37 tons of coal per hour. The 
capacity of the dried coal bunkers, of which there is 
one to each of the three mills, is 90 tons. 

The pulverising mills, whose position will be clear 
from Fig. 10, Plate XXIII, are of the Raymond 
type, and each is capable of pulverising 15 tons of 
1}-in. diameter dry coal per hour, to such a fine- 
ness that 86 per cent. of the product will pass through 
a 100-mesh screen and all of it will pass through 
a 40-mesh screen. They are driven by 200-h.p. 
motors running at 490 r.p.m. It may be recalled that 
in this type of mill pulverisation is effected by six 
chilled cast-iron rollers, which are mounted pendulum- 
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fashion and run on a circular steel track. During 
the rotation of the mill these rollers are maintained 
against the track by centrifugal force, and thus break up 
the coal, which is fed in between the fixed and rolling 
surfaces, by manganese-steel ploughs. In the base of 
the pulveriser are a number of tangential ports through 
which air is drawn; this carries the powdered coal out 
into a collector 9 ft. in diameter where it is trapped. 
This collector is fitted with rotary eir locks and balance 
chambers, and from it coal is fed on to one or other 
of two screw conveyors. These conveyors are 15 in. in 
diameter and 48 ft. long, and are driven by 12-5-h.p., 
346-volt motors. In their turn, they feed two further 
conveyors, which are 15 in. in diameter and 22 ft. long, 
and discharge into a weigher. The capacity of each of 
these four conveyors is 37 tons per hour. The weigher, 
of which mention has just been made, is of Messrs. 
R. Simon's HH type, and is equipped with stirring-gear. 
It has a capacity of 10 cwt. per discharge, and is 
designed to handle 40 tons of pulverised fuel per hour. 
From the weigher the fuel passes into a bunker with 
a capacity of 100 tons, the position of which will be 
clear from Fig. 11, Plate XXIII. The coal can also 
be fed into the bunker direct without passing through 
the weigher. This bunker is connected through valves 


the 
powdered coal to the mouth of two pipes leading to the 


to two fuel-transport pumps, which transmit 
boiler-house 760 ft. away. Each of these pumps, a 
view of which appears in Fig. 6, Plate XXIII, has a} 
capacity of 40 tons of coal per hour, and consists 
of a screw-type feeder which is driven by a 75-h.p. 
motor running at 960 r.p.m. Connection is 
made to several points in the pipe-line from two 
Alley and McLellan two-stage air compressors, which 
are capable of compressing 500 cub. ft. of free air 
per minute to a pressure of 75 lb. per square inch. 
This air impinges on the coal stream in the pipe- | 
line and assists its transmission to the boiler house. 
The compressors, which are driven by 100-h.p., 
motors running at 360 r.p.m., work in conjunction 
with after-coolers and receivers, the latter being 
3 ft. 6 in. in diameter and 10 ft. high. 
the pulverised fuel bunker. The transport pipes, 
which are 6} in. external diameter and No. 5 
thick, are made of steel, though the bends are of cast- 
iron. They are carried on steel trestles over the site and 


also | 


346-volt | 


The layout | 
of this part of the plant is also shown in Fig. 11, below | 


S.W.G. | 


supplied from either pump, and can, in turn, supply any 
bunker. The valves on the bunkers are closed by mer- 
| coids which are operated by paddles, so that the supply 
is automatically cut off when the full capacity has been 
|reached. Suitable vents are arranged on the bunkers 
to allow any excess air to escape, and level indicators, 
which show the quantity of coal in each bunker, are 
|also provided. The various motors that have been 
mentioned are controlled from a board in the pulveriser 
house, the position of which is shown in Fig. 11. The 
switch-gear used is of the iron-clad type and was 
manufactured by Messrs. Brookhirst Switchgear, Ltd., 
Chester, while the motors were supplied by Messrs. 
Harding Churton and Company, Limited, Leeds. The 
|main contractors for the coal-preparation plant and 
| buildings were The International Construction, Limited, 
London, who also supplied the pulverisers, screw con- 
veyors and fuel transport pumps as well as the boilers 
| and associated equipment. 
An exterior view of the boiler house is given in 
| Fig. 7, Plate XXIII. It contains three Stirling tri-drum 
boilers, each of which is capable of evaporating 160,000 


on a five-span bridge over the railway line and deliver | lb. of water per hour under normal working conditions, 
their contents into the boiler-house bunkers 
operation of the appropriate valves, either pipe can be 


By the | and 184,000 Ib. on overload. These boilers are fired 


| by three burners of the Lopulco turbulent type, to 
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Fie. 12. Dust-CoLtLectina TANK. 


which the pulverised fuel is transferred from the bunkers 
through two pipes by Duplex feeders. At the periphery 
of the burners the fuel is mixed with pre-heated air, 
some 85 per cent. of the total amount required for 
combustion being admitted in this way. The com- 
bustion chambers are of the Lopulco type, with 
water-cooled rear and side walls of the Murray 
fin-tube pattern, and a water screen, consisting of 
plain tubes above the ash pit. The total heating 
surface of each boiler is 16,450 sq. ft., while that of 
the superheater is 4,850 sq. ft. The combustion cham- 
ber volume is 11,100 cub. ft., giving a heat release of 
19,300 B.Th.U. and 22,700 B.Th.U. per cubic foot at 
normal and overload outputs respectively. The 
evaporation from the water cooling surface is 19,000 Ib. 
and 20,000 lb. per hour on normal load and overload, 
respectively, giving ratings of 8-52 lb. and 9-86 lb. per 
square foot of heating surface. The Foster gilled tube 
economisers, made by Messrs. Eco Power Company, 
Limited, 15, Lincolns Inn Fields, London, W.C.2, have 
a heating surface of 6,480 sq. ft., and are designed to 





280 deg. F., while the main forced draught is generated 
by 464-in. fans. of the double-inlet type, which deliver 
air at the same temperature to the combustion 
chambers at the firing floor level. Each boiler is also 
fitted with two 57-in. induced-draught fans, which 
exhaust the gases from the air heater outlet and deliver 
them into the dust collectors. So long as the boiler 
output does not exceed 60 per cent. of its normal rating 
only one of these fans is ran under automatic control, 
though at higher loads the second is started up. To 
prevent a sudden increase in draught when this occurs, 
the speed of the first fan is automatically reduced so that 
the two together operate at approximately the same 
capacity. The second fan is provided with a damper, 
which is automatically closed when it is not running, 
so that short-circuiting of the gases through its runner 
and casing is prevented. All these fans were manu- 
factured by Messrs. Davidson and Company, Limited, 
Belfast. 

One of the most interesting features of the station 
is the ash-handling plant, which is operated on the 


raise the temperature of the water from 300 deg. F. | Hydrojet system, and was installed by Messrs. Ash 


to 367 deg. F. on normal load, the outlet tempera- | 
The gases are | London, W.C.2. This deals with the ash accumulate 


ture of the gases being 520 deg. F. 


further cooled to approximately 300 deg. F. in air | 


Company (London), Limited, 63, Lincoln’s Inn-fields, 


from the pulverised-fuel furnaces, as well as with the 


heaters, which were manufactured by Messrs. Howden- | dust from the economisers and fans. The system is 


Ljungstrim Preheaters (Land), Limited. 
heaters has a heating surface of 8,270 sq. ft., and 
raises the temperature of the air to 315 deg. F. 


Each of the | totally enclosed, and works intermittently, since the 
| ash collected, after being quenched, is fed out from 
| the hoppers at intervals of from 8 hours to 24 hours at 


The steam output is controlled automatically by the the rate of 1 ton to 14 tons per minute into a sluiceway 
Bailey meter system, which was installed by Messrs. | through which it is carried to a central sump in the 


Industrial Combustion Engineers, Limited. This com- | 
prises a master controller, which automatically varies | 


way described in more detail below. 
To enable this to be done, the twin hoppered furnace 


the fuel and air supply of all the boilers in accordance | bottoms on each boiler, are fitted with a storage and 
with the variation in steam pressure, and an apparatus | feed chamber which is illustrated in Fig. 8, Plate X XIII. 
which maintains the most efficient steam /air flow ratio. | As the water is rendered corrosive by contact with the 
This apparatus can be set to operate the boiler with a | ash, this chamber is built up of cast-iron panel plates. 
low excess air percentage at its normal load, and a| These plates are secured to a steel framework mounted 
somewhat higher excess air percentage on overload so-| on the floor by recessed lugs which receive the holding 
as to prevent damage to the refractories in the com-| bolts, so that the latter do not pass into the interior of 


bustion chamber. 


r. The primary air is supplied to the | the hopper. 
burners, by 35-in. Sirocco fans, at a temperature. of | unmachined cast-iron. 


The surface of this hopper is, therefore, of 
Its inclined walls are lined 





with refractory bricks, and its vertical walls with 
diamond-shaped lock tiles, each of which is supported 
individually by sloping shelves cast integrally on the 
plates. Where the walls are battered, every third 
or fourth course of firebrick is held by ledges on 
the plates, so that if one brick falls out, the rest 
of the wall is unaffected. The bottoms of the 
hoppers are slightly inclined to form a feed plate on 
which the ash collects. The lower ends of these feed 
plates are fitted with a counterpoised air seal door, 
which seals off the hopper and prevents leakage of air 
into the furnace and the escape of gas into the atmos- 
phere. This door also acts as a moving curtain to 
the feed chamber proper, the latter extending below 
the lower edge of the feed plate. A nozzle is arranged 
to protrude into the feed chamber, and through this 
a stream of water at high velocity can be directed 
upwards parallel to the feed plate when it is desired 
to empty the hopper. The ash is thus fed out 
into the sluiceway below. This feed chamber and the 
cleaning nozzle are essential features of the Hydrojet 
system, and are claimed to possess the advantage 
that as the operator can transfer the stored ash to 
the sluiceway at a rate proportional to its carrying 
capacity, any danger of the latter becoming blocked 
is prevented. The sluiceway itself, which can also be 
seen in Fig. 8, consists of half-round liners dropped 
into a concrete trench 24 in. wide. The passage 
of the ash to the transfer sump outside the boiler 
house is assisted by booster nozzles, which are arranged 
at intervals and deliver water at the rate of 120 ft. 
per second. This enables the sluiceway to be laid 
horizontally and to carry clinkers up to 12-in. cube 
without clogging. 

The mixture of ash and water in the transfer sump 
is pumped away a distance of 600 ft. to the dump 
visible in Fig. 7, Plate XXIIT, by means of two vertical 
Hydroseal pumps, which are immersed in the sump 
itself. These pumps, one of which is a stand-by, are of 
the single-stage centrifugal type, and are driven by 
75-h.p. motors running at 972 r.p.m. They were also 
manufactured by the Ash Company, and all the parts 
subject to abrasion are made of wear-resisting Ashcolite 
alloy, which, together with the arrangements for clean 
water sealing of the fine clearances between the rotating 
and stationary parts, is claimed to ensure long life for 
the impellers and casings, and to result in the initial 
efficiency being maintained. The water for clearing 
the hoppers and conveying the ash along the sluiceway 
is drawn from the outlet culvert of the circulating 
water system, and is delivered to the various nozzles 
at a pressure of 100 lb. per square inch by one of two 
horizontal centrifugal pumps. These pumps are direct 
driven by 100-h.p. motors running at 1,465 r.p.m. 

As already mentioned, the dust from the economisers 
and the fans is also dealt with by the Hydr >jet system. 
To effect this, each economiser is fitted with four 
hoppers, which are equipped with feed plate mixing 
valves, as shown in Fig. 9, Plate XXIII. These valves 
are connected to the high-pressure water line, so that the 
dust can be ejected into the main ash sluiceway at con- 
venient points. The valves are arranged so that they 
seal off the hoppers, and the leakage of cool air and hot 
gas is thus prevented. The dust from the grit arresters 
is extracted by a suction plant, which was manufactured 
by Messrs. British Vacuum Company, Limited, and is 
deposited in a steel tank with conical ends. This tank, 
which is illustrated in Fig. 12, annexed, was installed 
by Messrs. Ash Company (London), Limited, and is 
situated alongside the ash sump. The dust is allowed to 
accumulate in it until it is full, when it is discharged into 
the sump by a Hydrovactor, being intimately mixed 
with water during the process. 

As regards operation, the fuel at present in use at 
Kirkstall is a local product, with a calorific value of 
between 11,500 B.Th.U. and 12,000 B.Th.U. per lb. 
as fired, and the following proximate analysis: Volatile 
matter 31 per cent., fixed carbon 48 per cent., ash 
17 per cent., and moisture 4 per cent. With the boiler 
supplying 160,000 lb. per hour, the steam pressure 
and temperature are 490 lb. per square inch, and 
740 deg. F., the temperature of the feed water at the 
economiser and boiler inlet being 295 deg. F., and 
348 deg. F., respectively. The temperatures of the 
gas leaving the boiler, economiser and air heater are 
700 deg. F., 450 deg. F., and 320 deg. F., while the 
CO, content at the boiler outlet is 13-5 per cent. The 
draught gauge readings at the air heater economiser, 
and boiler outlets and in the combustion chambers, 
are 2 in., 1-68 in., 1-13 in., and 0-05 in. water gauge, 
while the primary air pressure is 13-5 in. water gauge. 
During 1931, the station generated 64,285,000 kw.-hr. 
with a coal consumption of 1-51 Ib. per kw.-hr., and 
a thermal efficiency of 21-95 per cent , the load factor, 
based on running hours, being 47-8 per cent. 

Our thanks are due to Mr. C. Nelson Hefford, who 
was responsible for the design and equipment of the 
station as a whole, ( eneral Manager and City Elec- 
trical Engineer, for permission to describe this interest- 
ing plant. 











LABOUR NOTES. 

“J. R.,” writing in the November issue of the 
Electrical Trades Union's Journal, says that, at a recent | 
meeting of the workers’ side of the National Railway | 
Electrical Council, the question was discussed of | 
applying a progressive rate of pay, co-related to the 
total capacity of the plant installed, in the case of 
stations of increasing capacity. ‘‘ This is,”’ he states, 
“to be the subject of further consideration ; also the 
question of additional pay for the assistant operator 
when responsible for isolating and operating switches 
away from his home station. It was agreed that the 
claim that all sub-stations shall be manned by at least 
two men at all times should again be submitted to the 
companies ; also the claim that the home station shall 
be the station where the men are usually rostered for 
the performance of their duties. On the question 
whether night work and Sunday work shall be paid for 
at the appropriate overtime rate, the principle was 
agreed to, but the purport of the application is to 
receive some further consideration. The important 
point, namely, the application for lls. per week 
increase to sub-station operative staff on the London 
Electric Railways, was agreed for submission to the 
company, and this will probably be done at an early 
date.” 


In a note on another subject “J. R.” says :—“ In 
respect to the efforts of the Trades Union Congress 
General Council to get co-ordinated measures for 
the better organisation of people employed in and 
about mines, several meetings of the committee have 
been held without any satisfactory settlement being 
arrived at between the conflicting elements. Separate 
meetings were, however, arranged between the Miners’ 
Federation of Great Britain and the National Union of 
General and Municipal Workers, the Amalgamated 
Engineering Union and the Electrical Trades Union. 
The Miners’ Federation met each of the unions separ- 
ately, but so far as the meeting with the Electrical 
Trades Union was concerned, it cannot be said to 
have taken either side further towards a settlement. 
While the meeting was of a harmonious character, the 
final proposal of the Miners’ Federation was certainly 
unacceptable ; it has already been turned down by the 
Executive Counci! of the Electrical Trades Union. It 
is the same agreement come to between the Amal- 
gamated Engineering Union and the Miners’ Federa- 
tion in 1921, and since terminated by the Amalgamated 
Engineering Union as being wholly unsatisfactory to 
them. The question of counter-proposals from the 
Electrical Trades Union to the Miners’ Federation is at 
present under consideration of the Executive Council.” 


At the end of October, 27,858 members of the Boiler 
Makers and Iron and Steel Shipbuilders’ Society were 
“ signing the books,” as compared with 27,666 at the 
end of September. During October the number of 
members in receipt of superannuation benefit increased 
from 2,478 to 2,486, and the number in receipt of sick 
benefit from 1,125 to 1,163. There was a net decrease 
of 299 in the membership. The expenses in September 
—which had to bear five weeks’ outlays—amounted 
to 4,0771. 2s. 7d.; in October they were 3,3991. 4s. 6d. 


Members of the Boiler Makers and Iron and Steel 
Shipbuilders’ Society are to vote in January in the 
election of a general secretary. Mr. John Hill, the 
eg holder of the office is a candidate, having 
wen nominated by 78 branches. There are two other 
candidates, Mr. W. J. Johnston, of Belfast, and Mr. 
J. K. Marshal, of Sheffield. Alluding to the nomina- 
tion of another candidate, the Executive say :—** His 
application for the position is of a pronounced Com- 
munistic character, and as the decision of the Society 
is against Communists holding office, Bro. — is ineligible 
as a candidate.” 


The Times correspondent at Copenhagen states 
that the Danish Employers’ Association, which repre- 
sents virtually all branches of industry, has given 
notice to the trade unions to terminate the existing 
wage agreements. The association proposes that new 
agreements should be entered into on the basis of a 
cut of 20 per cent. in all wages. 


The Ministry of Labour Gazette states that among 
workpeople insured against unemployment in Great 
Britain and Northern Ireland, the percentage unem- 
ployed was 21-9 at October 24, 1932, as compared with 
22-8 at September 26, 1932, and 21-9 at October 26, 
1931. For males alone, the percentage at October 24, 
1932, was 25-5 and for females 12-5. At September 
26, 1932, the corresponding percentages were 26-2 
and 13-9. The percentages for September, 1932, have 
been revised. 





The Ministry of Labour estimates that at October 24, 
there were approximately 9,397,000 insured 
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persons aged 16-64 in employment in Great Britain. 
This was 246,000 more than a month before, but 51,000 
less than a year before. The numbers in employment 
exclude workpeople directly involved in trade disputes, 
as well as those recorded as unemployed, and approxi- 
mately one-half of the increase since September 26 was 
due to the resumption of work upon the termination 
of the dispute in the manufacturing section of the 
cotton industry. The figures for September 26, 1932, 
and October 26, 1931, have been revised. 





Employment improved in coal mining, the textile 
industries (except lace manufacture), the principal 
clothing industries, including boot and shoe manu- 
facture, general engineering, the motor vehicle, tinplate 
metal goods, furniture, leather, pottery and glass 
industries, and in dock and harbour service. On the 
other hand, the seasonal decline continued in the 
building trade, public works contracting, brick and 
tile manufacture, the distributive trades, hotel and 
boarding-house service, and most of the transport 
services. There was also a slight decline in iron and 
steel manufacture and in the lace industry. 


The changes in rates of wages reported to have 
come into operation in October resulted in a decrease 
estimated at about 1,500/. in the weekly full-time wages 
of about 16,000 workpeople, and in an increase of about 
501. in those of 900 workpeople. The principal groups 
of workpeople affected by the reductions were plas- 
terers in London, Leeds, and Bradford; adult male 
workers, with certain exceptions, employed in railway 
companies’ electricity generating stations ; employees 
of certain waterworks undertakings in the South 
Midland area; and manual workers employed in the 
non-trading services of certain local authorities in the 
East and South Midlands. During the first ten 
months of 1932, the changes recorded have amounted 
to net decreases of about 203,000/. in the weekly full- 
time wages of 1,700,000 workpeople, and net increases 
of 1,7001. in those of about 30,000 workpeople. 





The number of trade disputes involving stoppages 
of work reported to the Ministry of Labour as beginning 
in October, was 28. In addition, 10 disputes which 
began before October were still in progress at the 
beginning of the month. The number of workpeople 
involved in all disputes in October (including work- 
people thrown out of work at the establishments where 
the disputes occurred, but not themselves parties to 
the disputes) was about 130,000, and the aggregate 
duration of all disputes in October was about 213,000 
working days. The magnitude of these totals is 
accounted for mainly by the dispute in the spinning 
section of the cotton industry of Lancashire and the 
adjoining counties, which began on October 31. 





The rates of unemployment benefit in Germany, 
which were reduced in June, 1932, have been increased 
for certain categories of claimant by an Order of the 
German Federal Government dated October 19, 1932. 
The increases are to be paid during the period October 
31, 1932, to April 1, 1933, to claimants with dependants, 
at the rate of two, three or four reichsmarks a week, 
according to whether the claimant has one or two, 
three or four, or five or more dependants. These 
supplementary allowances are payable only to claimants 
with dependants in wage classes I to VI, i.e., to those 
whose normal rates of benefit do not exceed 5-70 
reichsmarks to 19-20 reichsmarks a week, including 
dependants’ allowances, the limits for these classes of 
claimant now being 7-70 reichsmarks to 23-20 reichs- 
marks a week, including dependants’ allowances ;_ but 
claimants in higher wage classes will receive, as a 
supplementary allowance, the difference between their 
normal rate of benefit, including dependants’ allow- 
ances, and the new rate of benefit for wage class VI, 
including dependants’ allowances and the supplemen- 
tary allowance. The new regulations apply both to 
ordinary insurance benefit and to emergency (transi- 
tional) benefit. ibe 

The Order also provides for certain deviations, in 
favour of the recipients of benefit, from the normal 
application of the graduation of benefit rates according 
to district categories. In addition, a sum amounting 
to 8,000,000 reichsmarks may be spent, during the 
period from October 31, 1932, to April 1, 1933, out of 
the insurance funds of the Federal Employment 
Exchanges and Unemployment Insurance Board, on 
the mitigation of hardships arising in special cases 
from the graduation of benefit according to district 
categories. Under a further Order, dated November 7, 
1932, and issued by the Federal Minister of Labour, 
unemployed persons who exhaust their claim to emer 
gency benefit during the period November 28, 1932, 
to March 31, 1983, may continue to draw benefit up 
to the latter date. 





Mr. Joseph Walker, a member of the National Union 
of Foundry Workers, writes as follows in the journal 
of the organisation :—‘ I claim to be the fifth Joseph 
Walker in a direct line to be member of the National 
Union of Foundry Workers and the old Friendly 
Society of Ironfounders. My great, great grandfather, 
Joseph Walker, was one of the members to join up 
on the formation of the Friendly Society of Iron- 
founders in 1809. His son, Joseph Walker, was my 
great grandfather; his son, Joseph Walker, was my 
grandfather; his son, Joseph Walker, my father, is 
still alive, residing in Bolton, and receiving super- 
annuation ; so between us we have an unbroken record 
of 123 years.” 





According to Mr. James D. Hackett, the Director of 
the Division of Industrial Hygiene in the New York 
State Department of Labour, there is a great gap 
between the actual and the possible in the accident 
rate of some industries in the State. ‘‘ Some employers 
tell us,” he says, “ that they are doing their best to 
prevent accidents ; others tell us they are doing the 
best possible. But when the State Department of 
Labour compiles statistics from different plants in the 
same industry, it finds that some employers have 
a very much higher rate than others. A recent case 
is that of a group of plants whose accident rates varied 
considerably. One plant, where the employer thought 
his record was exceedingly good, was three times worse 
than a comparable plant in the State, and ten times 
worse than a plant outside the State in the same 
industry. As the employer, at the time, did not 
know what his rate was, and did not know what the 
rates of other plants were, he must have been drawing 
on his imagination. We now tell him he is far from 
having as good a record as he might have if he dropped 
that self-satisfied attitude which prevents progress.” 





“* No man,” Mr. Hackett declares, “ can say whether 
his record is good or bad unless he knows his own figures 
in comparison with the average for his industry. If 
he is above the average, it is a position to be proud of, 
but it need not necessarily content him. The best 
plants in the country are away above the average 
in safety. The position of a company in accident 
prevention, as in every other business activity, is 
determined by the facts, and if these facts are lacking 
the position is likely to be much worse than suspected. 
No company should be content unless it knows whether 
its accident rate is above or below the average for the 
industry.” 





At a meeting in York, representatives of the engin- 
eering trade unions, including those belonging to the 
Federation of Engineering and Shipbuilding Trades, 
decided to press for the adoption of a 40-hour week 
without reduction of pay. A committee of seven has 
been set up, with Mr. A. B. Swales and Mr. A. H. 
Smethurst of the Amalgamated Engineering Union 
and Mr. Frank Smith of the Federated Trades as 
additional members, to examine facts and prepare, 
if necessary, for propaganda meetings with a view to 
approaching the Engineering Employers’ Federation 
on the subject. The special committee is, after 
investigation, to report to a further meeting of executive 
representatives. In moving in this matter, the executive 
council of the Amalgamated Engineering Union is, it 
may be added, giving effect to an instruction of the 
organisation's National Committee. 





Mr. Appleton points out in the latest quarterly 
report of the General Federation of Trade Unions that 
the organisation “has successfully passed another 
severe test for stability and efficiency.” ‘* It has,” he 
says, “ been able to meet and settle all the claims 
arising out of the dispute in Lancashire, and to prove 
once more that the better way of financing industrial 
disputes is the organised way. Without the help that 
the Federation has been able to give, it is very pro- 
bable that the hardships endured by the Lancashire 
weavers and workers in associated occupations would 
have been more severe.’ During the September 
quarter, the income was 7,7201. 9s. 2d. and the ex- 
penditure on benefits 59,2191. 16s. 8d. Ninety-two 
societies are affiliated to the Federation, 60 on the 
higher scale, 29 on the lower scale and 3 on both scales. 
The membership on which contributions are based 
is 433,819, of whom 252,949 are on the higher scale, 
170,460 on the lower scale and 10,410 on both scales. 


Lono-Distance Fiicuts in AustTraLia.—A Viastra 
eommercial aircraft fitted with “ Bristol” Jupiter radial 
air-cooled engines and operated by Messrs. West Austra- 
lian Airways, Limited, recently completed a flight 
between Perth and Adelaide, a distance of 1,450 miles, 
in 10 flying hours. The flight took place on May 31, 
1932, and was carried out in three stages, namely, from 
Perth to Kalgoorlie, from Kalgoorlie to Forrest, and 
from Forrest to Adelaide. The firm of Messrs. West 
Australian Airways, Limited, was founded some ten 


years ago. 
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that of the return ram, which latter is shown at the 
left of the figure. Large oval keys are used, which 
are inserted or withdrawn simultaneously into both 
tie bars by a hand-wheel actuating racks attached to 
the keys. The tension bars are attached to the cross- 
head of the inner ram, both crossheads, of course, 
moving as one piece when the outer ram is used. 


The ram of the return cylinder is 12 in. in diameter, | 


but its cylinder is rather longer than is necessary for 
the stroke of 9 ft. This additional length allows for 
a water cushion at the back of the ram which will 
absorb any excessive recoil that may occur if a specimen 
should break when the straining ram is near the end 
of its stroke. The cylinder, it will be seen, is fitted 
with a large spring-loaded valve at its end. This valve 
acts as an additional safety device in the event of 
heavy recoil, and may be set to apen at any desired 
pressure. It is open to the atmosphere, any discharge 
which takes place being directed downwards to a pit 
below it. The main straining cylinder is designed for 
an accumulator-pressure supply of 2 tons per square 
inch, and the return cylinder for one of $ ton per 
square inch. The pressure supply to both cylinders is 
controlled by a special four-spindle valve of the inter- 
locked type. This is situated near the steelyard for 


convenience of operating the machine from a central | 


position. An inspection of the machine showed a 
surface of somewhat unusual appearance on both the 
inner and outer straining rams. This proved to be 
due to their having been coated with electrically- 
deposited nickel by the Fescol process. The surface 
thus formed not only prevents corrosion and facilitates 
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smooth movement, but enables the pressure to be | Fig. 9 are however special forms constructed for 
maintained without loss for an extended period. This| testing samples of chain cable made from material 
improvement was suggested by Mr. George Hatton, | 42 in. in diameter. These holders may be used for any 
| C.B.E., chairman of Messrs. Lloyd’s British Testing | length of specimen up to the standard proof specimen 
Company, Limited. The glands of the rams are| of 15 fathoms. 
packed with the usual cup leathers. The weighing end of the machine may now be con- 
The main straining cylinder is fitted in the bore of | sidered. The extension of the trough shown in Fig. 3 
a heavy steel casting to which it is secured by steel| forms a bay 9 ft. wide at one end and opening out 
studs. This end casting is coupled on one side to the| to 13 ft. wide at the other. It is connected at the 
intermediate framing and on the other to an iron base | narrow end to a steel bridge casting which terminates 
casing serving as a guide for the ram crossheads. | the trough proper, and at the wide end to the main base 
The intermediate frame between the two units of the | casting of the weighing part. Its general construction is 
machine consists of six iron castings of trough cross- | clearly shown in Figs. 4 and 6, on this page. The length 
section with ample ribs. It is 4 ft. 6 in. wide in the| of the bay is 20 ft., measured from the centre of the 
trough and is provided at the sides with rollers carrying | eye of the shackle on the weighing mechanism, & 
the tension bars. There is a machined track down/| dimension which makes it possible to test anchors 
the centre on which the specimen holders are mounted, | measuring 12 ft. over the palms, and weighing 20 tons. 
a feature which is best seen in Fig. 9, on page 623.| The necessary space in the other direction for such 
This figure also shows very well the construction of the | anchors is obtained by the provision of a pit 4 ft. 6 in. 
crosshead between the tension bars. These bars, | deep in the foundations. When anchors are under test 
which are made of steel sections very accurately | the tension bars are not allowed to protrude into the 
machined and dove-tailed together, are bored at| bay, and master bars are provided to enable the holders 
intervals of 3 ft., except at the joints where the pitch! to be brought together to permit the testing of short 
is 4 ft., to receive pins in the crosshead. These pins | specimens down to 3 ft. long. Wire-rope pulley blocks 
are inserted or withdrawn by means of the handwheel | and other bulky specimens are also tested in the bay. 
seen in the figure which actuates them through right | The pit is covered, when cables are being tested, by 
| and left hand screws. The object of this adjustment portable plates of heavy steel provided with machined 
of the crosshead along the tension bars is to give a| tracks in line with those of the trough castings. This 
wide range for testing specimens of varying length, the | enables the holders to be conveniently moved from 
arrangement providing for lengths of from 3 ft. to the| one end of the machine to the other. The several 
| maximum of 100 ft. of chain cables using the standard sections of the plates are spigoted to maintain the 
jaw and pin shackles provided. The holders shown in! tracks in line. The vertical rollers seen at the end of 
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CONSTRUCTED BY MESSRS. 








the trough, and prominent in Fig. 9 are used when 
long cable specimens are being handled, these being 
drawn along the trough of the machine by an electrically 
driven winch, not shown in any of the figures, situated at 
the straining end. 
bridge casting and are mounted on ball bearings. 


The lever-weighing mechanism can be made out in | 


Figs, 4, 5 and 6 on page 622, and Figs. 7 and 8 above. 


The specimen holder is coupled by a link to the apex | 


of a triangular steel casting, to the ends of the base of 
which are connected, by shear pins, two main links, 
one on each side of the steelyard pillar. Each link is 
built up of steel side-castings, which are connected toa 
heavy steel cross piece carrying the main bearing 


engaging with the load knife-edge of the main lever, | 


the whole assembly being Tee-shaped. The appearance 
of these links is best realised in Fig. 7. The main 
levers, of which there is one to each link, are seen in 
Fig. 8. They are of the bell-crank type, though this is 
not recognisable in the figure. A reference to Fig. 5 
will, however, make the arrangement clear. Each 
lever oscillates on a knife-edge fulcrum at the end of 
what is virtually its short arm, and carries knife edges 
at the corner of the virtual lever. It is to these knife 
edges that the strain is transmitted, through the links 
above mentioned, from the specimen. The ends of 
the long arms of the lever carry knife edges which in 
turn transmit the strain in a vertical direction to the 
steelyard where it is balanced by a poise weight. The 
leverage ratio of the arms of the main lever is 1 to 7}. 
Both the load and fulcrum knife edges are 77 in. long, 
which length complies with the Board of Trade regula- 
tion that the loading of knife edges in a testing machine 
must not exceed 5 tons per lineal inch. They are em- 
bodied in the levers, the bearing being carried, for the 
loading ‘edge, in the link assembly, and for the fulcrum 
edge on steel brackets rigidly bolted to the main base. 
The knife edges are made from a special steel, hardened 
and ground accurately to gauge. The fulcrum bearing 
is 77 in. long and is made of a special hardened steel. 

It will be noticed in both Fig. 3 and Fig. 7 that the 
weight of the main levers and links is taken by suspen- 
sion links attached to beams extending across the 
machine. These links are all provided with knife 
edges at the point of attachment in order to give freedom 
of movement. The load is transmitted to the steel- 
yard from the ends of the bell crank levers by a steel 
yoke casting, carrying at its ends shackles furnished at 
the bottom with a hardened steel bearing on which the 
lever knife-edge engages. These shackles are easily 
distinguished in Fig. 7, and may be identified in Fig. 8, 
in which figure also the vertical link between the steel- 
yard and the yoke casting is shown. The whole linkage 
provides the action of a full universal joint, thus ensuring 
correct alignment. The top of the vertical link is, of 
course, provided with a knife edge. The steelvard 
oscillates on a knife-edge ‘fulcrum, the bearing of which 
is housed on the top of the column. A complete set 
of gauges for periodically checking the levers of the 
machine has been provided. 

The steelyard is built up of cross-braced steel plates. 


The poise has a travel of 200 in, and is made up of 





Matin LEVERS AND STRESS-TRANSMITTING LINKS. 


The rollers are carried on the steel | 
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two unequal portions, together weighing 2 tons. It 
runs on rollers provided with ball bearings. The total 
leverage of the machine with the full 2-ton poise is 
| 375 to 1, there being no proportional weights suspended 
from the end of the steelyard. The scale plate is 
attached to the steelyard by brackets, and the test 
| load is determined from it by means of a vernier 
| attached to the smaller portion of the poise, when 
either that portion only or both are being used. The 
scale plates are marked with two sets of graduations. 
The major set, used with the full poise weight, reads 
up to 750 tons by 10 ewt. divisions. The vernier, 
however, enables load readings of 1 cwt. to be obtained. 
The minor set of markings, used with the smaller 
portion of the poise, reads up to 150 tons by 2-cwt. 
divisions, which the vernier further sub-divides to 
28lb. The machine appears to be remarkably sensitive. 
When the smaller portion of the poise is used, the 
larger portion is locked in position at the rear end of the 
steelyard. The large portion is readily detached from 
the small one by movement of two handwheels on the 
latter. A propelling nut of the split type, fitted in the 
smaller portion, enables any adjustment that may be 
necessary due to wear to be easily made. 

The poise is traversed along the steelyard by means 
of the handwheel on the side of the column visible in 
several of the figures. This is mounted on a horizontal 
shaft passing through the column and actuating a 
vertical shaft, through bevel gearing, at the back of it. 
From the vertical shaft, motion is transmitted by means 
of layshafts and spur gearing to the propelling screw, 
which extends along the centre of the steelyard for its 





Fia. 8. 


| the steelyard to the operator. 





Marin LEVERS AND STEELYARD. 


full length, and is carried in ball bearings. This 
method of traversing the poise enables an uninterrupted 
view of the scale plate to be obtained throughout the 
test. A floating pointer, best seen in Fig. 8 above the 
handwheel, gives a ready indication of the balance of 
Shock to the steelvard, 
when a specimen breaks, is absorbed by buffer springs 
carried on a column situated at the long end of the 
steelyard. The main recoil shock occurs, however, 
in the lower levers and links, and provision has been 
made to receive this by heavy castings behind the 
triangular frame, the Tee-ends of the main links, and 
the bell crank levers. These are easily made out in 
Fig. 7, from the bottom right-hand corner of which it 
will be seen that the castings are provided with facing 
blocks. These are of hard wood, adjusted in such a 
manner that immediately a break occurs, the recoil 
is taken up and dissipated. 

The machine, by enabling the proving and breaking 
of samples of chain cable to be carried out, as well as 
providing for the testing of a variety of other parts, 
and by the provision of recording loads in increments as 
small as 28 lb., should prove a valuable addition to the 
testing plant of the country, and Messrs. Avery desire 
to acknowledge the help received from the two gentle- 
men referred to earlier, viz., Mr. Hatton and Mr. Green, 
in the design of a machine so suitable for the special 
purposes for which it is intended. 


THE NORTH ATLANTIC PASSENGER 
SERVICE. 


To THE Epiror or ENGINEERING. 


Str,—Referring to the article which appeared in 
your pages on November 11, in which you deplored the 
absence of new British tonnage for the North Atlantic 
Service, we would like to point out that your article 
has omitted reference to the new White Star motor 
vessel Georgic which entered the Liverpool-New York 
Service last June. The Georgic is, as you know, a 
vessel of 27,000 tons, being the largest and fastest 
British Motor Liner and, together with her sister the 
Britannic, which entered commission in 1930, is an 
example of British shipping enterprise which we feel 
sure you will agree your article should not have 
omitted in its general survey of North Atlantic 
tonnage. 

Yours faithfully, 
White Star Line, 
G. WarpEn, 
White Star Line, Publicity Manager. 
17, Cockspur-street, London, 8.W.1. 
November 21, 1932. 

[The article to which our correspondent refers could 
hardly be described as a “ general survey of North 
Atlantic tonnage.” It was a note dealing with the 
recent rumours about re-commencement of work on the 





suspended Cunarder. We regret that we did not 
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mention the Georgic in connection with recent British 
ships, as the enterprise of the White Star Line in the 
construction of this fine vessel deserves every recog- 
nition. In writing our note, however, we had in mind 
the largest class of ship, and the Southampton service 
with which the Georgic has not in general been con- 
nected.—Ep. E.] 


ENGINEERING TRAINING AND 
EDUCATION. 


Institute of Transport Dock and Harbour Premiums.—- 
Contributions are invited by the Institute of Transport 
in connection with a competition for two premiums 
which take the form of a gold and a silver medal pre- 
sented by the Dock and Harbour Authorities Associa- 
tion. The gold medal will be awarded to the author 
of the best paper submitted on a dock, harbour, or 
conservancy subject. The writer must be a member 
of the Institute, or a member, or ore officer, of an 
authority affiliated to the Dock and Harbour Autho- 
rities Association. The silver medal will be awarded 
to the writer of the best essay submitted on a dock, 
harbour, or conservancy subject. The writer must 
also be a member of the Institute, or of the staff (not 
being @ principal officer) of an authority affiliated to the 
Dock and Harbour Authorities Association. Con- 
tributions must be typewritten and submitted in 
triplicate ; they must not exceed 10,000 words, exclusive 
of tables, for the gold medal, and 5,000 words, also 
exclusive of tables, for the silver medal. They must be 
delivered to the secretary of the Institute of Transport, 
15, Savoy-street, London, W.C.2, from whom further 
information can be obtained, not later than May 31, 
1933. 


PERSONAL. 


Cotonet J. 8. Ruston and Mr. R. E. Trevirnick 
have been elected to serve on the Council of The British 
Engineers’ Association, 32, Victoria-street, London, 
8.W.1, for the ensuing year. 

Mr. Ricnarp BrReerton, sales manager of the ebonite 
and mechanicals department of Messrs. Redfern’s 
Rubber Works, Limited, Hyde, Cheshire, was re-elected 
chairman of the Housing and Town Planning Committee 
of the Hyde Town Council, for the third year in succession, 
on November 14. 

Messes. Taytok anpd Hvupparp, Limirep, Kent- 
street, Leicester, have acquired the goodwill, patterns, 
drawings, and all records appertaining to the business 
lately carried on and known as Messrs. The Bedford 
Engineering Company, Bedford, manufacturers of 
steam and electric cranes of all types. Messrs. Taylor 
and Hubbard are, therefore, in a position to supply 
replacements or to execute orders for any of these 
machines 


Nicker.-Ciap Sreer.—An interesting brochure des- 
eribing composite rolled-nickel products has recently 
heen issued by the Bureau of Information on Nickel, 
Messrs. The Mond Nickel Company, Limited, Thames 
House, Millbank, London, 8.W.1. Nickel-clad steel 
paten, it is pointed out, are plates protected on one side 
»y a covering of malleable nickel. This covering, which 
has all the corrosion-resisting and other properties of 
ordinary commercial hot-rolled nickel, is firmly bonded 
io the steel, and the mechanical properties of the compo- 
site plate are such that it can be treated by the designer 
as a solid steel plate. Although the production of the 
material, on a — scale, has been undertaken only 
within the last three years, it is being fairly extensively 
employed in caustic-soda manufacture, in the dyestuff, 
soap, textile, and foodstuff industries, and in the produc- 
tion of cellulose acetate, varnish, and other commodities. 
It is stated to be suitable for all heavy equipment in 
which the properties of nickel are desirable, but in which 
solid nickel would be too cost!y and the use of a separate 
lining would be impracticable. Thinner material of 
similar type is known as nickel-coated steel sheet and 
strip. 


Moror Lorrigs ror Imag TO MEDITERRANEAN PIPE 
Live.—Reference has already been made in our columns 
to the new pipe line which is being laid by Messrs. Iraq 
Petroleum Company, Limited, from the Iraq oil fields to 
the Mediterranean. Messrs. Leyland Motors, Limited, 
are supplying a number of motor lorries for the con- 
veyance of various essential supp'ies and necessaries in 
connection with the construction o! the pipe line. The 
chassis is of the Leyland “ Beaver” type, embodying a 
four-cylinder engine, eas gearbox and full- 
floating rear axle. Each vehicle is provided with an 
extra petrol tank, a reserve oil tank, a 30-gallon water 
tank and specially large-size tyres of 9-75 in. section, 
to provide easy riding and to prevent sinking. Part 
of A si first consignment are for general haulage and have 
all-eteel bodies with hinged sides and protected by canvas 
sheets supported on steel bows. The remainder are 
for the conveyance of petrol and of water for human 
consumption. These are fitted with 1,000-gallon tanks, 
built in such a way that they can be used for either 
purpose without unnecessary delay in draining and 
cleaning. Every consideration has been given to the 
driver's comfort, and cabs of the tropical type have been 
fitted, in which the whole of the windscreen can be 


opened,at will. 
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TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all communications. 

Bridgework.—The supply of structural steelwork for 
three foot bridges of 14-17 ton weight. The South 
African Railways and Harbours Administration, Johan- 
nesburg; January 5, 1933. (Ref. No. G.X. 12,032.) 

Refuse-Collecting Vehicles——-The supply and delivery 
of refuse-collecting vehicles. The Municipal Council of 
Nairobi, Kenya Colony; January 16, 1933. (Ref. No. 
G.X. 12,038.) 

Steam Boiler.—The supply and erection of a steam 
boiler with superheater, economiser, and complete with 
steam and water pipes. The Saint Gilles (Brussels) 
Communal Authorities, Brussels; December 14. (Ref. 
No. G.X. 12,039.) 


Cold-Rolled Steel Strip.—A firm in Toronto, Canada, ia 
desirous of receiving quotations from United Kingdom 
manufacturers of cold-rolled steel strip. Further par- 
ticulars may be obtained from the Department of 
Overseas Trade. (Ref. No. G.X. 12,043.) 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Market transactions in 
Cleveland pig iron are few and small, but the very 
restricted make is fully taken up, and producers are in 
a strong statistical position. They have little iron 
stored at the blast-furnaces, and are determined to 
keep stocks light by regulating output to requirements. 
Second hands have little opportunity to deal in Cleve- 
land pig. Their transactions are practically confined to 
small sales to overseas firms as they are prohibited from 
supplying principal home consumers who have to come 
on the market for requirements, ironmasters reserving 
to themselves the right to cover such needs, direct. For 
home trade, makers adhere firmly to the following fixed 
minimum figures: No. 1 grade of iron, 6ls.; No. 3 
g.m.b., 588. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 
forge, 578. Possibly these rates could still be shaded 
for overseas business, and price concessions continue 
to be granted to buyers in Scotland, where sellers of 
Midland and Indian iron are competing for orders. 

Hematite.—Conditions in the East Coast hematite 
departments are still unsatisfactory, but the slight 
further change is in the right direction. Stocks are 
heavy, but are increasing at a slower rate than hitherto, 
and the steady expansion of demand encourages the hope 
that requirements will soon be on a scale sufficient at 
least to absorb the limited production. Iron is still 
unsaleable except on terms that entail considerable loss 
to manufacturers, but values are now inclined to stiffen, 
though second hands have fairly large parcels to dispose 
of, and are slightly underselling makers. Merchants are 
under no restriction as to sales. Producers are asking 
59s. 6d. for No. 1 hematite, and 59s. for ordinary qualities. 

Foreign Ore.—Values of foreign ore are following the 
upward movement of freights, but sales are still confined 
to odd cargoes. Nominally, quotations are based on 
rubio, of 50 percent. quality, at 158. c.i.f. Tees. Merchants 
will not sell forward on such terms, and consumers are 
not obliged to buy. 

Blast-Furnace Coke.—Market transactions in Durham 
blast-furnace coke continue few and small, local users 
having ample supplies of their own makes. Good 
medium qualities remain at 14s. 6d. delivered to Teesside 
works. 

Manufactured Iron and Steel._-Whilst the total volume 
of trade in manufactured iron and steel is still far from 
heavy, and much plant continues inactive, changes 
noticeable are in the right direction. Semi-finished 
material is selling fairly well in competition with foreign 
~>ee branches producing railway requisites are 
ikely soon to be better employed, and the outlook for 
departments manufacturing requisites for the shipyards 
though anything but what could be desired, is slightly 
less gloomy than of late. One or two orders for steamers 
may be placed. Quotations are steady. Common iron 
bars are 91. 15s best bars, 10/. 5s.; double best bars, 
101. 158.; treble best bars, 11/. 58.; steel billets (soft), 
5l. Ta. 6d.; steel billets (medium), 6/. 12s. 6d.; steel 
billets (hard), 7/. 2s. 6d.; iron and steel rivets, 11/. 5e. ; 
steel ship plates, 8/. 15s.; steel angles, 8/. 7s. 6d.; steel 
joists, Mi 15s.; heavy sections of steel rails, 8/. 10s. for 
parcels of 500 tons and over, and 9/. for smaller lots ; 
fish plates, 12/. 10s. ; black sheets (No. 24 gauge), 8I. 5s. 
and galvanised corrugated sheets (No. 24 gauge), 10. 

Scrap.—Demand for scrap continues to increase, and 
values, though still comparatively low, are advancing. 
Sellers regard the eutech oo greatly improved and are 
disinclined to enter into further commitments, believing 
that the rise in prices will continue. Light cast iron is 
now 36s., heavy cast iron, 37s. 6d.; heavy machinery 
metal, 40s.; and heavy steel, 37s. 6d. 


AGRICULTURAL AND Darry MACHINERY IN PERU.— 
A confidential report dealing with the markets for agri- 
cultural and dairy machinery in Peru, has recently been 
issued by the Department of Overseas Trade. United 
Kingdom firms wishing to obtain a copy of the report, 
should apply to the Department, at 35, Old Queen-street, 
London, 8.W.1, quoting reference No. G.X. 11,999. 
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CONTRACTS. 


Messrs. NEwAtts InsvuLATION CoMPANY, BRANCH OF 
TURNER AND NEWALL, Liwrrep, Washington Station, 
County Durham, have received extensive contracts for 
insulation materials, comprising Newtempheit plastic 
covering, 85 per cent. magnesia plastic material and 
slabs, Blue Asbestos Firefelt, and Nonpareil insulating 
bricks, for the new Dunston “‘ B”’ power station of the 
North Eastern Electric Supply Company. These 
include the whole of the insulation of the steam and 
water piping supplied by Messrs. Aiton and Company, 
Limited; the iley walls, &c., of the Babcock and 
Wilcox boiler plant; the turbines, heaters, &c., of the 
Parsons turbines; the gas ducting and dust collectors 
supplied by Messrs. Davidson and Company, Limited ; 
the boiler casings, boiler drums, &c., supplied by Messrs. 
Clarke, Chapman and Company, Limited, and the 
evaporators and preheaters supplied by Messrs. Richard- 
sons, Westgarth and Company, Limited. 

Messrs. CAMBRIDGE INSTRUMENT ComPANY, LIMITED, 
45, Grosvenor-place, London, 8.W.1, have received an 
order from the Lanark County Council for pump running 
recorders, giving 10 records of the operation of the tar 
pumps on the waterless gasholder at Uddingston Gas- 
works. 

Messrs. YARROW AND Company, LIMITED, Scotstoun, 
Glasgow, in collaboration with their associates in South 
Africa, Messrs. Guest Sykes, Johannesburg, have received 
an order for three Yarrow water-tube boilers, of the 
latest type, for the power station at the new steelworks, 
at Pretoria, of Messrs. The South African Iron and Steel 
Industrial Corporation, Limited. The boilers are of high 
efficiency and are designed for burning blast-furnace gas, 
coke, and coal. 

Mr. W. A. CurIsTIANsON, 7 and 8, Poultry, London, 
E.C.2, informs us that Messrs. Sociedad Espajiola de 
Construccién Naval, Ferrol, are building an 850 i.h.p., 
four-cylinder, double-compound type Christiansen steam 
engine, under licence from Messrs. Christiansen and 
Meyer, Harburg-Wilhelmsburg, Germany. The engine 
is for a hydrographic-survey vessel under construction 
at Ferrol to the order of the Spanish Government. 
Messrs. Ateliers et Chantiers de France, Dunkirk, are 
building, under licence, two Christiansen, 480 i.h.p., 
four-cylinder, double-compound engines for a dredger. 

Messrs. THE Brush ELECTRICAL ENGINEERING Com- 
PANY, Limirep, Falcon Works, Loughborough, have 
received an order for a 3,750-kw. Brush-Ljungstrém 
turbo-generator set for the Government of Malta. 


NOTES FROM THE SOUTH-WEST. 


CarpDiFF Wednesday. 

The Coal Trade.—October was a brighter month for 
the coal trade than was the case with September, though 
the volume of exports continued much less than is 
required to keep pits working regularly. Shipments 
amounted to 1,272,204 tons, which was 84,249 tons 
more than in September, but the average value was 
reduced by 24d. to 19s. 7}d. per ton f.o.b. ‘Clearances 
of bituminous coal were raised by 47,546 tons to 967,711 
tons, though the average value fell by ljd. to 17s. 1}d. 
per ton. Exports of anthracite were also increased by 
36,703 tons to 304,493 tons, but the value lowered by 
lld. to 27s. 6d. per ton. Each of the ports, with the 
exception of Newport where the shipments were the 
smallest for the last two years, shared in the improved 
trade. Exports from Cardiff were increased from 
638,999 tons in September to 721,133 tons in October, 
at Port Talbot from 130,219 tons to 154,499 tons, and 
at Swansea from 243,074 tons to 284,293 tons, but at 
Newport lowered from 175,663 tons to 121,279 tons. 
The increases at Port Talbot and Swansea were chiefly 
due to heavier shipments of Welsh anthracite to Canada, 
while the reduction at Newport was caused by the sus- 
pension of deliveries of steam coals to the Italian and 
Egyptian State Railways. A continued feature of the 
Welsh coal trade was the increasing demand for sized 
products. Shipments of these classes were raised from 
266,790 tons in September to 292,182 tons in October, 
while exports of smalls were increased from 217,702 tons 
to 264,851 tons, and of large from 639,138 tons to 
651,437 tons, but of through coal lowered from 64,325 
tons to 63,734 tons. 

Coal Trade Prospects.—Prospects in the Welsh coal 
trade have been brightened, in so far as the future out- 
look is concerned, by cheering reports in respect to actual 
running tests of motor vehicles run on coal gas and 
heavy oil, both of which can be secured from coal. In 
both instances the running costs were much cheaper 
than would have been the case had petrol been used on 
the basis of present charges. The coal oil tests were 
reported in ENGINEERING of last week. Mr. Wm. Forbes, 
manager of the Cardiff City Tramways and "buses, in @ 
report to the Tramways Committee, revealed that ex- 
periments had been carried out in the City with a "bus 
using heavy oil over 36,000 miles, that the cost of the 
fuel oil had worked out at 4d. per gallon, and that an 
average of 9} miles to the gallon had been secured, 
whereas with petrol at ls. 2d. per gallon, the average was 
only 6 miles with a "bus of the same type. Thus the 
cost of running on petrol was 2-4d. per mile, and with 
heavy oil 0-42d., showing a saving of 2d. sg mile. As 
the result of the experiment, tests were to be made with 
a “bus with a new engine for running on heavy oil. 
Mr. Forbes expressed the opinion that it was not unlikely 
that the Cardiff Corporation would not buy any more 
petrol-driven "buses, and also declared that the required 
oil could be produced from Welsh coal, and that it was 
non-inflammable—a vital consideration in connection 
with the “ safety-first "’ problem. The heavy oil used is, 
in fact, the product of the first distillation, and already 
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one of the big South Wales colliery concerns is producing 
the oil and using it. 

Railway Developments at Swansea.—In order to facilitate 
shipment of coal at Swansea, the Great Western Railway 
—— have embarked on a scheme of alterations 
which will enable freight trains to run to the docks 
without delay from passenger trains. The Rhondda and 
Swansea Bay line is to be confined to freight trains, and 
passenger trains are to be diverted to the main line, 
which will involve the construction of a new terminus. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Iron and Steel.—A survey of the local industrial posi- 
tion shows that while a large body of operatives are 
still idle, and much plant is unused, a better tone generally 
prevails. This is reflected in the healthier state of order 
books, and the increased number of inquiries for steel and 
related products. One of the most progressive sections 
is that devoted to the production of hollow forged seam- 
less drums. After the war when Sheffield was compelled 
to look round and find fresh lines of manufacture in place 
of armaments, some firms turned their attention to 
hollow forgings for use in the oil-refining, chemical, and 
aircraft testing industries. A local firm has this week 
booked contracts valued at between! 8@,000/. and 90,0001. 
for the supply of boiler drums to large electrical power 
stations in this country in connection with the National 
scheme for electrical development. The contracts will 
provide some months of work for hundreds of men. The 
same firm has also to supply 25 miles of stainless steel 
strip for use as a dado on both sides of the Mersey tunnel 
connecting Birkenhead and Liverpool. A director stated 
this firm’s order book was in a healthier condition than 
for some time past. Tariffs had helped to put them in a 
better position so far as their bids for home trade were 
concerned. Sheffield hopes to benefit from the order 
for a submarine to be built at Barrow. The necessary steel 
parts, forgings, castings, &c., will be supplied locally. 
Sheffield steel continues to play an important part in 
high-speed engines for water, land, and air transport. 
The drop forged crank shaft in the aeroplane used by Mrs. 
Mollison on her record-breaking flight to South Africa 
was made by a local firm. The heavy engineering and 
machinery trades are fairly well employed. Work is 
proceeding locally on a big contract for Russia. Railway 
rolling-stock is in poor demand both on home and export 
account. Armaments, including shells, are in restricted 
request. In the medium branches further improvement 
has developed, largely in the call for electrical plant, 
magnet steel, automobile fittings, stainless steel, rustless 
iron, and heat and acid-resisting materials. The tool 
trades are beginning to feel real benefit from the tariffs. 
Stocks of foreign-made tools at distributing houses have 
practically disappeared, and inquiries are now coming 
forward more freely for British implements. The light 
foundries are working steadily, but the seasonal decline 
in the demand for stoves and grates has already set in. 

South Yorkshire Coal Trade.—The general situation 
of the coal trade has undergone little change. Prospects, 
however, appear brighter. Export demand is only 
moderate. The consumption of industrial fuel leaves 
much to be desired, but improvement is likely to develop 
in the New Year. Electricity concerns are big buyers of 
slack. Gas coal is also an active line. The housecoal 
market shows little expansion, but as compared with 
a month ago the demand is more substantial. Both 
foundry and furnace coke are steady on both home and 
export account. 


NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

General Review.—Although the position of structural 
engineers, boilermakers and locomotive builders in the 
North-Western area is still almost as bad as ever, there 
have been definite indications, in the last week or two, 
of some improvement in the steel-using industries. This 
is reflected in a continuation of the recent increased 
demand for special alloy steels, and a brisker inquiry 
of late for forgings. Machine-tool makers are mostly 
poorly placed, and, in consequence, there is only a limited 
amount of business for high-carbon steels. In construc- 
tional circles, where order books are very light, hope 
for the future centres in the possibility of a resumption 
of expenditure in the next few months by _ authori- 
ties, many of whom are now believed to considering 
the advisability of going ahead with works schemes 
deferred on account of economy. In the foundry-iron 
section, orders for small tonnages, for quick delivery, 
are stated to be more numerous than of late, and a 
number of jobbing foundries are experiencing better 
conditions. 

Order for Submarine and Other Contracts.—The inti- 
mation that the Admiralty is placing a contract for the 
submarine Sea Lion with Messrs. Gosnell Laird and 
Company, Limited, of Birkenhead, is welcome news 
to the local shipbuilding and iron and steel trades. The 
value of the contract, it is reported, is in the vicinity of 
250,0001. Messrs. The Metropolitan-Vickers Electrical 
Company, Limited, Trafford Park, Manchester, are 
engaged on the construction of boiler-house and power- 
house plant for extensions to the installation of the 
Monsanto Chemical Works, Acrefield, Denbighshire, 
which are to cost 70,0001. The Manchester Corporation 
has placed with Messrs. The British Thomson-Houston 
Company, Limited, orders for 50,000-volt alternating- 
current testing equipment, and 6,600-volt switchgear, for 
their High-street power station. Tenders amounting 
to 133,6401., including steelwork, were approved last 
week by the Mersey Dennet Joint Committee, for the 
construction of three ventilating stations in connection 





with the new Mersey Tunnel. The successful tenderers 
were: Messrs. Henry Boot and Sons, Limited, Sheffield 
(New Quay station, 26,3161.); Messrs. Sir Robert 
McAlpine and Sons (Sidney-street station, 76,9281.) ; 
and Senne. Henry Boot and Sons, Limited (Taylor- 
street station, 30,3961.). Messrs. Barber and Colman, 
Limited, are to supply automatic electric traffic si 
required by the Preston Corporation, at a cost of 8,326l. 

North-West Hematite-Iron Trade-—-To meet the 
increasing demand for North-West Coast hematite 

ig-iron, Messrs. The United Steel Company Limited, 
Looe kindled a new furnace, built at their Derwent 
Works, Workington, this year. The augmented demand 
is largely due to greater activity at the local steelworks, 
which are at present busy on a number of useful Dominion 
contracts, chiefly for rails. Home requirements are also 
stated to be expanding. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—The state of the Scottish steel 
trade has varied little over the week, but there is, 
perhaps, a less active demand for heavy material. In 
the black steel sheet trade fairly good conditions continue, 
and one of the notable features is that the heavier gauges 
have lately met with a readier sale, whereas business in 
recent times has been mainly confined to the lighter 
gauges. There has been an extraordinarily good tonnage 
shipped overseas during the past month or two, and 
now until buyers e accustomed to the new prices there 
is likely to be a lull in export. The following are the 
current market quotations :—Boiler plates, 91. per ton ; 
ship plates, 81. 15s. per ton ; sections, 81. 7s. 6d. per ton ; 
black steel sheets, } in., 7/. 15s. per ton ; and galvanised 
corrugated sheets (No. 24 gauge), 111. 5s. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—There is not very much fresh 
business being picked up in the West of Scotland mal- 
leable-iron trade, and broken time continues all round. 
The re-rollers of steel bars are again rather better placed 
for work through the increased prices required and being 
asked for by sellers of Continental steel bars. The 
current quotations are as follows :—‘*‘ Crown” bars, 
91. 15s. per ton for home delivery and 91. 5s. per ton for 
export ; and re-rolled steel bars, 71. 5s. per ton for home 
delivery, and 61. 10s. per ton for export. 

Scottish Pig-Iron Trade.—Buyers of Scottish pig-iron 
are still conspicuous by their absence, and the demand 
for the local makes is of very little consequence in these 
days. Lots of pig-iron from India and also from the 
North-east coast of England are continually arriving 
here, which is all against the local makes. Good stocks 
are held and furnaces in blast only number two. The 
following are to-day’s market quotations :—Hematite, 
67s. 6d. per ton, delivered at the steel works ; and foundry 
iron, No. 1, 70s. per ton, and No. 3, 67s. 6d. per ton, 
both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, November 19, only amounted to 22 tons, 
of which 10 tons went overseas and 12 tons coastwise. 
During the corresponding week of last year the figures 
were 165 tons overseas and 12 tons coastwise, making a 
total shipment of 177 tons. 








Tue Patents AND Desiens Act, 1932.—A leaflet, in 
which the more important changes introduced by the 
new Patents and Designs Act, 1932, are summarised, 
has been issued by King’s Patent Agency, Limited, 
Wardrobe Chambers, 146A, Queen Victoria-street, 
London, E.C.4. The Act came into force on November 1. 
Copies of the leaflet and of the booklet, Patents and Trade 
Marks, may be obtained on application to King’s Patent 
Agency. oo 


Tue British Woop-PRESERVING AssocrIATION.—The 
first of the evening meetings of the British Wood- 
Preserving Association, arranged for this winter, will be 
held at 6 p.m., on Tuesday, December 6, in the Lecture 
Hall of the Auctioneers’ and Estate Agents’ Institute, 
29, Lincoln’s Inn Fields, W.C.2, when Mr. Sydney A. 
Kelly will speak on ‘Timber Preservation from the 
Estate Agent’s Point of View.”” The chair will be taken 
by Sir John S. Maxwell, Bart., K.T., President of the 
Association. Persons desiring to attend should apply 
to the Association, 166, Piccadilly, London, W.1. 


British CHemicaL STANDARDS.—A new British 
Chemical Standard has recently been issued from the 
headquarters of the organisation, 3, Wilson-street, 
Middlesbrough. It consists of a cupro-nickel containin 
68-85 per cent. of copper, 30-1 per cent. of nickel, an 
small amounts of silicon, manganese, iron, magnesium, 
carbon, sulphur, lead, and cobalt. The standard will 
prove useful in connection with the analysis of cupro- 
nickel sheets and strip, referred to in British Stan 
Specification No. 374-1930, and also for checking the 
analyses of copper-nickel condenser tubes, electrical 
rheostats, bullet envelopes, thermocouples, &c. As has 
been customary in the past, the standard turnings have 
been analysed by chemists representing independent 
anal , Government departments, railway chemists, 
and cupro-nickel manufacturers and users. The standard 
is issued in the form of turnings enclosed in bottles, 
containing 500 .. 100 gm. and 50 gm., and each 
bottle is peovided with a certificate showing the detailed 
analysis of cach chemist, together with an outline of 
the methods used. Supplies may be obtained from 
Messrs. Ridsdale and Company, British Chemical Stan- 
dards Headquarters, 3, Wilson-street, Middlesbrough. 





NOTICES OF MEETINGS. 





Junior INSTITUTION OF ENGINEERS.—To-night, 7.30 
.m., 39, Victoria-street, S.W.1. ‘‘ The Development of 
odern Glass Bottle Making Machinery,’ by Mr. F. G. 
Pasotti. 

Socrety or CHEMICAL INDUSTRY. . CHEMICAL ENGIN- 
EERING Group. To-night, 8 p.m., Chemical Society, 
Burlington House, W. “ Problems of Emulsion Per- 
sistence,”’ by Dr. W. Clayton. 

InstiITuTE oF Metats.—North-Hast Coast Local 
Section : Saturday, November 26, 7.30 p.m., Armstrong 
College, Newcastle-on-Tyne. Joint Meeting with Insti- 
tute of British Foundrymen, Newcastle-upon-Tyne and 
District Branch. “New Demands on the Brass 
Foundry,” by Mr. Arnott. Birmingham Local Section : 
Thursday, December 1, 7 p.m., The University, Bir- 
mingham. “ Oil-Fired Furnaces,” by Mr. 8. F. Unwin. 

InstiTuTION oF ELEcTRICAL ENGINEERS.—North- 
Eastern Centre: Monday, November 28, 7 p.m., Arm- 
strong College, Newcastle-on-Tyne. ‘The Electrifica- 
tion of the Suburban and Certain Main-Line Sections of 
the Great Indian Peninsula Railway,” by Mr. Lydall. 
North-Western Centre: Tuesday, November 29, 7 p.m., 
Engineers’ Club, Albert-square, Manchester. ‘“ The 
Relative Fuel Economy of Electricity, Gas, Oil and Solid 
Fuel as Heating Agents,’ by Mr. A. H. Barker, and at 
London: Thursday, December 1, 6 p.m., Victoria- 
embankment, W.C.2. 

BrapForD ENGINEERING SocteTty.—Monday, Novem- 
ber 28, 7.30 p.m., Technical- College, Bradford. Kine- 
matograph Film. ‘“ Metal Treatment by the Oxy- 
Acetylene Process.” 

Royat Soorery or Arts.—Monday, November 28, 
8 p.m., John-street, Adelphi, W.C.2. “Safety of Life 


from Fire ” (Lecture II), by Lt.-Col. J. Symonds. Tues- 
day, November 29, 4.30 p.m. ‘ Transport Problems of 
the Empire,” by Mr. W. R. Jeffreys. Wednesday, 


November 30, 8 p.m. ‘“‘ Recent Developments in 
Electric Lighting,”’ by Mr. W. J. Jones. 

SHEFFIELD MeratturercaL Socrety.—Tuesday, 
November 29, 7.30 p.m., 198, West-street, Sheffield. 
“‘Chromates and Chromium in Relation to the Corrosion 
of Iron,” by Dr. U. R. Evans. 

INSTITUTION oF Crv1L ENGINEERS.—Tuesday, Novem- 
ber 29, 6 p.m., Great George-street, S.W.1. ‘* The 
Present Position of the Pressure-Charged Heavy-Oil 
Engine,” by Mr. J.T. Moore. Wednesday, November 30, 
6.30 p.m., Students’ Meeting. “The Weir for the 
Accurate Measurement of Flowing Water,’’ by Mr. A. C. 
Buck. Manchester and District Association : Wednesday, 
November 30, 6.45 p.m., 36, George-street, Manchester. 
“The Economical Disposal of Refuse,”’ by Mr. J. T. 
Kendal. 

INSTITUTION OF MECHANICAL 
Branch : Tuesday, November 29, 7.30 p.m. Technical 
College, Brighton. ‘‘Modern Locomotives of the 
Southern Railway,” by Mr. J. Clayton. Glasgow and 
West of Scotland Branch: Thursday, December 1, 7.30 
p-m., Royal Technical College, Glasgow. “ Principles 
and Practice of Force Fits,” by Mr. R. Russell. London : 
Friday, December 2, 6 p.m., Storey’s-gate, S.W.1, 
Thomas Lowe Gray Lecture. ‘“‘ Eight Years’ Salvage 
Work at Scapa Flow,” by Mr. E. F. Cox. 

BELFAST ASSOCIATION OF ENGINEERS.~—Wednesday, 
November 30, 7.20 p.m., College of yor namy Belfast. 
“Cast-Iron Practice in a General Jobbing Foundry,” 
by Mr. P. B. Jamieson. 

INSTITUTION OF Locomotive EnGIveERS.—Thursday, 
December 1, 6 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, S.W.1. “‘Modern Articulated Steam 
Locomotives,” by Mr. W. C. Williams. 

Royat Agronavuticat Socrety.—Thursday, Decem- 
ber 1, 6.30 p.m., Royal Society of Arts, John-street, 
Adelphi, we. “The Behaviour of Fluids in Tur- 
bulent Motion,” by Mr. A. Fage. 

INSTITUTION oF WaTER EnGtneers.—Friday, Decem- 
ber 2, 10.30 a.m., Institution of Civil Engineers, Great 
George-street, 8.W.1. ‘“‘Land Drainage in England 
and Wales,” by Capt. J.C. A. Roseveare. ‘‘ The Geology 
of the Goyt Valley,” by Mr. E. Morton. ‘Some Ex- 
amples of the Raising of Reservoir Embankments,” by 
Mr. J. C. O. Burns. “ Biological Problems in relation to 
Water Storage,” by Dr. W. Rushton. 

InsTITUTE OF TRANSPORT.——Leeds and District Section : 
Friday, December 2, 6.30 p.m., Town Hall, Leeds. ‘‘ The 
Romance of the Growth of World Travel,”’ by Mr. C. H. 
Davies. 

Royat Instirution.—Friday, December 2, 9 p.m., 
Albemarle-street, W.1. ‘‘ Radio Communications by 
Means of very Short Electric Waves,” by Marchese 
Marconi. 

Instrrute or British Founpryrmen.—-Lancashire 
Branch: Saturday, December 3, 4 p.m., College of 
Technology, Manchester. “Further Notes on Oil 
Engine Foundry Practice,” by Mr. H. E. Beardshaw. 
Wales and Monmouth Branch: Saturday, December 3, 
6.30 p.m., University College, Cardiff. ‘‘The Rotary 
Pulverised Fuel Furnace for Cast Iron,” by Dr. P. M. 
Macnair. 


ENGINEERS.—Southern 








Execrriciry Surrry my Cacurra.—A_ statement 
issued recently by the Caleutta Electric Supply Corpora- 
tion, Limited, Victoria House, Vernon-place, Blooms- 
bury-square, London, W.C.1, shows that 139,774,600 
units were sold during the nine months ending September 
30, 1932, as compared with 133,140,700 units during the 
corresponding period of 1931, an increase of 6,633,900 
units. 








‘ISa], GIAIX AOA XOG UA AUVUOANAT, “g “OTT 








| ‘dSQOP]s ANIONY 40 UOIUMLXY “LZ ‘Ol 
} 
| 









































| 
7 | 
_ 
- ‘ISa], GIGI AOA INVIG ONIAWOG AUVAOANAT, “¢ “OILY ‘S4OJ, ONINI'T ‘NJ-$P ONILAOUD “F “OI 
|| 
Z| 
— 
O 
|| 
tx) | | 

| 

| 

(Eg19 ng 998 ‘uoudis280q7 40g 

< ASTHO'NVUSAANIONA “A HOANTH “AOISNTON “NOXIG ‘f “Gadd “AK 
© 


‘ANVdWOO SMHYOMUALVM GDUIHSGUOIAVIS HLAOS +‘ NOILVIS ONIdNOd AVH WILLTT AHL 








Nov. 25, 1932.] 


ENGINEERING. 


627 








ENGINEERING. 


Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C. ne 

We desire to call the attention of our readers 
the fact that the above is our SOLE A ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somew' at similar titles. 

TeLEGRaPHIG “‘ ENGINEERING,” LESQUARE, 

ADDREsS LONDON. 
TELEPHONE NuMBER—TEMPLE BAR 3663 
(2 tines). 





SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 

For the United Kingdom £3 5 0 

For Canada— 








Thin paper copies ..................0000 £218 6 

Thick paper copies...................-+.. £3 3 0 
For all other places abroad :— 

Thin paper copies ........................ £3 3 0 

Thick paper copies........................ £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 


When foreign subscriptions are sent by Post Office 
— advice should be sent to the Publisher. 








ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for dispiayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than 5 p.m. on Wednesday. Alterations to stand- 
ing advertisemients must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our haads by Saturday morn- 


ing, otherwise they will be taken as correct. 


All accounts are payable to ““ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W. C. 2. 


AGENTS FOR “ ENGINEERING.” 


AUSTRALIA: Gordon and Gotch, Limited, Melbourne; Sydney; 
Brisbane, Perth. Angus and Robertson, Limited, Sydney ; 
N.S.W. T. Willmett and Company, Townsville, North 
South Australia ; 














Queensland. W. C. Rigby, ‘Adrlaide, 
Melville and Mullen, Melbourne, Victoria. 

BELGIUM: Brussels: E. F. Satchell, 86, Rue du Tabellion. 
Smith and Son, 78, Rue Dumarché-aux-Herbes. 

CanapA, Toronto, 2, Ont.: Wm. Dawson Subscription Service, 
Limited, 70, King Street East, Toronto, Ont. 

DENMARK, Copenhagen: Technical Press Bureau, Ourogade 34 

EDINBURGH: John Menzies and Company, Limited, Rose-street. 

FRANCE, Paris: Ricour, Chevillet et Cie, 22, Rue de la Banque 

GERMANY: Hermann J. Fromm, Prinzregentenstrasse, 89, Berlin 

 iimersdorf. 

GLascow: William Love, 221, Argyle-street. 
and Company, Limited, West Nile-street. 

ItaLy: U. Hoepli, Milan. Anonima Libraria Italiana, Torino, 
and any post office. 

JAPAN, Tokio: Maruzen Company, Limited, and all branches. 

LIVERPOOL: Mrs. Taylor, Landing Stages. 

MANCHESTER: John Heywood, Limited, 143, Deansgate. 

New ZEALAND: Gordon and Gotch, Limited, Wellington, 
Auckland and Christchurch. 

Norway, Oslo: Cammermeyer’s Boghandel, Carl Johans Gade, 
41 and 43. 

SouTs AFRICA: 
Johannesburg; and Pretoria, 
Bloemfontein, Durban and various branches and book- 
stalis throughout South Africa. Wm. Dawson and Sons 
(South Africa), Limited, 29, Long-street, Capetown. 

Tasmania: Gordon and Gotch, Limited, Launceston, Hobart. 

Untrgp States, New York: For subscriptions, The International 
News oe 131, Varick-street. For advertisements. 

Foreign Publishers Representatives, Inc., 67, West 44th-street, 


W. 4H. 





John Menzies 


Central News Agency, Limited. Head Office— 
Capt Town, Port Elizabeth, 





CONTENTS. 
PAGE 


The Little Hay Pumping Station of the South 
Staffordshire Waterworks Company (Jilus.)........ 613 

The National Physical Laboratory (/llus.)... 615 

The Steam Raising Plant at Kirkstall Power 


Station, Leeds (Jilus.) . . 617 
SE ceaincaiiancecteisientnsicieractepuhseescadelivnemeel . 620 
750-Ton Chain-Cable and Anchor Testing Machine 

(Zllus.) ........ 621 


Letter to the Editor.—The North Atlantic Passenger 


BNE ak sontacthinskcthateteisaisviesibidlibediliecuimbsaastbial . 623 
Engineering Training and Education. ... 624 
Personal ............... etl at TGR, erties the w+» 624 
Tenders .. . 624 
Notes from Cleveland and the Northern Counties 624 
Contracts................. cooeed 
Notes from the South- W est. Lee .. 624 
Notes from South Yorkshire . 625 


Notes from the North-West - weve 625 
Notes from the North ....................... sstiesiieasea 
Notices of Meetings. ~j 
The Condensing and Drying of Milk . 627 
The Central Electricity Board’s Tariff . 628 
Notes 629 
The Institution of Mechanical Engineers 29 
Ship-Model Tank at the National Physical Labor- 
CL Cae een 
Modern Hydraulic Ope ration of Machine Tools 
(Illus.) .. 
120-H.P. Six- Cylinder | 
IE ccctascertsennsasdeacasa 
The Economical Control of the Speed and Power 
Factor of Three-Phase Induction Motors (/llus.) 
Electric Traction in Copenhagen................. 
Vertical Slot-Drilling and Key mat -Cutting Machine 
SS ee eee . 640 
Catalogues ........... . 640 
Ons Two-Page Plate. THE STEA M- RAISING 
PLANT AT KIRKSTALL POWER STATION, 
LEEDS. 


ENGINEERING 


FRIDAY, NOVEMBER 28, 1932. 


630 
632 


Airless- Injection “Engine 


635 


636 
639 








Vol. CXXXIV. No. 3489. 








THE CONDENSING AND DRYING 
OF MILK. 


TuE difficult times through which farming is 
passing in this country, make it essential in that, 
no less than in other industries, to seek out new 
means of making incomings and outgoings balance 
with a profit on the right side. A great deal has 
been heard of the mechanisation of farm work, and 
enthusiasts would have us believe that the grid 
and its reticulation will go a long way to make this 
successful. We have also seen the introduction of 
beet growing, and lately of the canning industry, 
in the attempt to add to the possibilities of widen- 
ing the farmer’s market, and to produce here what 
we have in the past been importing from abroad. 
Another direction in which it appears that more 
might advantageously be done is the condensing 
and drying of milk, of which at times farmers have 
such a surplus that quantities are wasted, while 
at the same time large amounts of both condensed 
milk and milk powders are imported annually. It 
is not implied that these industries do not exist in 
this country ; they do, and in some examples in 
very efficient form, but the fact remains that 
imports far exceed home products, and that wastage 
of milk is practised. It is thus reasonable to assume 
that with proper organisation, and based upon 
reliable investigation and hearty co-operation, a 
considerable extension of the condensing and 
drying industry might be built up, The uses to 
which these products are put are mainly in the 
confectionery and bakery trades and the preparation 
of infant and invalid foods, and their employment 
has extended very rapidly of late years. As an 
indication of this it may be stated that between the 
years 1924 and 1931 the imports of milk powder in to 
Great Britain increased by 150 per cent., while in 
the United States the production and consumption 
of separated milk powder has increased about 
1,000 per cent. in thirteen years. 

In view of such figures, and also of the fact that the 
drying industry is actually non-existent in Scotland, 





though quantities of milk are known to be wasted 
regularly, the Hannah Dairy Research Institute has 
been directing its attention to the subject, for the 
purpose of collecting and making public reliable 
data in the hope that its dissemination will go some 
way to put an end to the present waste, and ulti- 
mately lead to the further substitution of the home 
product for the imported article. The subject is 
one needing consideration from two aspects, the 
chemical and bacteriological, and the engineering, 
and the Hannah Institute has endeavoured to cover 
both. The first, which hardly concerns us, was put 
in the hands of Dr. L. A. Allen, who drew up a 
report dealing with the status of present knowledge 
of this side, recently published by the Institute as 
Bulletin No. 3. In the investigation of the engin- 
eering aspects, the co-operation of the Royal 
Technical College, Glasgow, was enlisted, and under 
the direction of Professor A. L. Mellanby, Dr. 
A. W. Scott has been collecting data and carrying out 
research work on the practical physics of spray 
drying, the results of which have recently been 
embodied in another Bulletin (No. 4),* published by 
the Institute. It is noteworthy that the Institute 
has been able to gather a great deal of information 
together, much of it emanating from American and 
Continental firms, while British firms on the other 
hand have proved reticent, with certain exceptions. 
It is hoped that such reticence may be to some 
extent off-set by the publication of these bulletins, 
and that the extension of the industry may be 
possible without the hitherto costly trial and error 
methods employed. Often these have involved the 
erection of large full-size plants which subsequently 
proved inefficient or unsuitable without substantial 
modification, and, while the necessary data are 
secreted by firms in this country, the Institute is 
obviously doing good service in coming to the aid 
of the industry, by publishing such matter as it has 
procured from reliable sources, and following this 
up with the discussion of fundamental principles. 
That the latter is very necessary is clear, as Pro- 
fessor Mellanby, in a preface, points out, for manu- 
facturing schemes have been submitted to the 
Institute based on quite erroneous ideas of the 
principles involved. 

The engineering principles involved are mainly 
concerned with the transmission of heat by effective 
and economical methods, but within certain limits 
imposed by the material being handled, and the 
quality of the product required. Thus a process 
which may make an appeal on account of high 
efficiency may be unsuitable as liable to damage 
the finished material, and a compromise is essential. 
The whys and the wherefores are well set out by Dr. 
Scott, who starts with the principles of heat trans- 
mission and evaporation, and by means of diagrams 
and typical mathematical examples directs atten- 
tion first to fundamentals. He then deals with 
typical modern apparatus, discussing the objects 
with which various modifications have been intro- 
duced, first in connection with condensing and then 
in connection with milk drying. 

With regard to the former, in which process some 
75 per cent. of the water content of fresh milk is 
removed, the need of preserving colloidal equili- 
brium requires that the temperature of the milk 
and of the heating steam shall be kept as low as 
possible. Saturated steam of between 5 lb. and 
25 Ib. gauge pressure may suitably be employed, 
or steam engine exhaust, if freed from oil, evapora- 
tion being carried on in a vacuum, in order to employ 
the corresponding temperatures effectively. Circu- 
lation must be good to prevent local overheating, 
and the rate of evaporation high in order to expose 
the milk to the high temperature for as short a 
time as possible. This implies a high vacuum with 
adequate condensing arrangements, in which connec- 
tion Dr. Scott points out that Swiss condenseries 
have the natural advantage of ample supplies of 
cold water and cheap power. The former benefit 
is probably enhanced by the fact that many of the 
Swiss streams are derived from not far distant 
melting snows, and their normal temperature is 
probably well below what might be expected here, 
even during the coldest weather. 





* The Engineering Aspects of the Condensing and Drying 
of Milk. Published by the Hannah Dairy Research 
institute, Kirkhill, Ayr. [Price 4s. 6d. net.) 
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Conditions are rather more complicated in milk 
drying, though there appears to be rather more 
latitude in the marketable quality of the product. 
The ideal is an article of 100 per cent. solubility, of 
so low a moisture content that its keeping qualities 
are good, and of good colour. With the different 
processes adopted these characteristics vary. There 
are three common methods of preparation, viz., 
roller or film drying, roller vacuum drying and spray 
drying. The two first are similar save that in one, as 
the name implies, the process is carried on in vacuo. 
The roller or film drying system is the cheapest 
to work, but it does not result in the highest quality 
of powder, and owing to the risk of overheating on 
the rolls the milk is liable to become denatured 
so that it ceases to be wholly soluble. If the roll 
temperature is too high there is a tendency for the 
film in contact with it to bake, preventing the 
effective transmission of heat to the material behind 
it. Action of this kind also tends to discoloration. 
On the other hand, together with cheapness of 
operation, roller drying produces a good-keeping 
powder, though not necessarily superior to the spray 
dried product if well prepared. The latter process 
appears to render possible the production of powder 
of the best quality, though in the attainment of this 
end the process lends itself to very low efficiency 
unless great care is taken, both in design of the 
plant and in working. It is stated that the pre- 
valence of roller drying may have been stimulated 
by the fact that after the war large numbers of 
roller drying plants, built for other purposes, were 
available as surplus material and were easilv 
adapted to this use. 

The research work carried on by Dr. Scott, at 
the Glasgow Technical College, has been directed 
mainly to spray drying and to the phenomena 
which it involves. In principle, this method is 
ideal, in that it enables the temperature of the milk 
to be kept low until it is actually atomised, when 
dehydration may be made almost instantaneous, 
although the temperature may still be low. All 
risk of overheating may be avoided. In Dr. 
Scott's work, experiments have been carried out 
on heat transfer and evaporative reactions bearing 
upon the dehydration of spray particles, while a 
small plant has been built in which spray drying 
could be carried out under complete control, and the 
effect of varying conditions noted. The preliminary 
experiments included an investigation of surface 
evaporation and evaporative cooling, and the 
account of them given by Dr. Scott will convey 
to many acquainted with common applications of 
evaporative cooling, the explanation of the really 
simple causes underlying this phenomenon, which 
to understand, for a thorough 
appreciation of the spray-drying process. 
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In the experimental drying plant, several attempts 
were made to devise a reliable atomising nozzle 
before success was met with. Numerous atomising 
systems are in use, including pressure atomising at 
2,000 lb. to 3,000 lb., which, however, necessitates 
the use of small apertures liable to become clogged. 
Other atomisers consist of rotating discs from the 
edge of which the milk is thrown off by centrifugal 
force. These have the advantage of absence of 
small orifices, while the size of the spray particles 
can be varied with the speed of the disc. The nozzle 
devised at the Glasgow Technical College is a very 
simple and effective form. It consists of an inner 
capillary tube through which milk is fed under a 
low pressure, of not more than about 4 lb. per square 
inch, and a surrounding sleeve to which atomising 
air at from 4 lb. to 6 1b. per square inch is supplied. 
The nozzle terminates with a screw cap ending in 
an internal conical recess and aperture adjusted 
just ahead of the end of the milk supply tube. This 
nozzle gives a widely dispersed mist about 3 ft. high 
and spreading to about | ft. in diameter, capable of 
being almost instantly dehydrated in an air 
temperature of about 200 deg. F. 

A variety of arrangements of the drying process are 
possible with various degrees of resultant efficiency. 
Dr. Scott's report discusses these on broad lines and 
also describes features of systems in use at the present 
day. Numerous modifications have again been 
introduced in particular parts of the process, in 
order to derive some additional effect, not always 
compassed, however, without complication of plant. 
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The question of the collection of the finer particles of 
the powder still remains to be solved satisfactorily, 
just as this is exercising the minds of engineers in 
other directions. In the milk-drying process, air 
washing is, of course, inadmissible, unless the 
washing fluid is returned to be reatomised. In this 
direction there is still work to be done, while in the 
matter of the reclamation of waste heat in the drying 
air there are several practical and economic consi- 
derations which render unavoidable an engineering 
compromise at the cost of efficiency. Dr. Scott's 
report brings out these and many other points in 
an interesting fashion, and it is to be hoped that 
it will receive the attention it deserves and result 
in increasing attention to the engineering problems 
of an industry which, in this country, clearly still 
presents great possibilities. 


THE CENTRAL ELECTRICITY 
BOARD’S TARIFF. 

Tue Central Electricity Board, in co-operation 
with its National Consultative Technical Com- 
mittee, has prepared a Form of Tariff laying down 
the financial conditions under which electricity will 
be supplied by them direct to authorised under- 
takings. This Form of Tariff will apply to the whole 
of the supply given to undertakings which do not own 
selected stations, and to that part of the supply given 
to the owners of selected stations, which the latter do 
not generate for themselves. The price paid by the 
owners of a selected station for such portion of their 
requirements as is generated in that station may 
be determined as laid down in Section 7 (4a) of the 
Electricity Act of 1926. Whichever price is paid, 
Section 13 of the Act ensures that these bodies will 
not have to pay more, owing to their taking supplies 
from the Board, than they would have had to pay, 
if they had continued to generate for themselves. 

Generally speaking, the new tariff is divided into 
three parts: a service charge in respect of each 
point of connection to the grid; a fixed annual 
kilowatt charge based on the maximum demand 
at each point of connection ; and a running charge 
for each kilowatt-hour supplied. No service charge 
will, however, be made for the first point of supply. 
The annual charge or other sum (if any) fixed 
for the additional points of supply will be determined 
with regard to the capacity of the transmission lines 
affected, the capital expenditure incurred, and 
other special circumstances. The object of this 
charge is to prevent an undertaking making undue 
use of the Board’s system for its own purposes. 
There will, of course, be cases where it will be advan- 
tageous for the Board to supply, and an under- 
taking to receive, energy at more than one point. 

The kilowatt charge will be based on the maximum 
demand for the year, the latter being taken as twice 
the largest number of kilowatt-hours supplied during 
any half-hour in the months of January, February, 
November and December, although this method of 
calculation may be modified where an undertaking 
is also taking a supply from a source other than the 
grid. This kilowatt charge will be increased by a 
specific amount for each increment of 0-1 by which 
the power factor, during the half-hour in which the 
maximum demand occurs, is less than 0-85. More- 
over, if the figure arrived at when the total sum 
paid in municipal rates is divided by the total 
continuous maximum rating of the * active ” plant, 
is more or less than a specified sum, then the 
kilowatt charge will be increased or reduced by 
a given amount for each shilling of the excess or 
deficit, a pro rata increase or reduction being 
allowed for each shilling of the excess or deficit. 
Another important provision is that the maximum 
demand in excess of the basic demand, 1t.e., the 
demand on the date on which the tariff comes into 
force, will be paid for on a sliding scale, thus 
providing a stimulus to load development. If, 
moreover, undertakers wish to accept a new 
load of exceptional size during the later months of 
a year, which might substantially increase their 
maximum demand, the Board will be prepared to re- 
duce the kilowatt charge on that part of the demand, 
which arises from such load, in proportion to the 
length of time during which it is connected. They 
will also adjust the demand for a limited period 
where such a course will assist in building up 
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the load in a new or undeveloped area, by averaging 
the demands during the months between the time 
the supply is first given and the end of the calendar 
year. A separate kilowatt charge will be payable for 
the demand at each point of supply, but, where an 
interruption in the Board’s supply necessitates the 
load being transferred from one point to another, 
any temporary increase of demand at such point 
due to this cause will be ignored. In cases where 
the grid is used to supplement a supply generated 
in stations not operated under the control of the 
Board or obtained in bulk from another under- 
taking, the maximum demand will be the number of 
kilowatts which have been applied for if that is 
greater than the actual demand. Finally, the 
running charge will be subject to a variation 
depending on the total cost of the fuel consumed 
during a year at all the selected stations in the 
area to which the tariff applies. 

These general provisions may be elucidated by 
referring to the tariff which the Central Electricity 
Board is arranging to put into force in the Mid- 
East England Area on January 1, 1933. This area, 
it may be recalled, extends over 7,545 square miles 
in Yorkshire, Lincolnshire, Rutland, Nottingham- 
shire and Derbyshire, and includes Bradford, Hull, 
Leeds, Lincoln, Sheffield, Wakefield, and York. 
The kilowatt charge in this area will be at the rate of 
3l. 10s. per kilowatt for any demand up to the 
maximum demand during 1932 or for 2,000 kw., 
whichever is greater. The price paid per kilowatt 
for demands in excess of this “ basic demand ” will 
be determined by a “standard increment of 
demand.” This will vary from 3,000 kw. where the 
basic demand does not exceed 3,000 kw. to 1,000 kw. 
where it is 22,000 kw. or more. Each kilowatt of 
the first ‘‘ standard increment of demand ”’ above the 
basic demand will be paid for at the rate of 31. 5s., 
while the charges for the second, third, and all subse- 
quent increments of demand will be at the rate of 31. 
and 2/. 15s. per kilowatt respectively. For example, 
an undertaking whose basic, or maximum, demand 
during 1932 was 12,500 kw. will pay a kilowatt charge 
of 3-51. x 12,500 = 43,7501., and will be allocated 
a “standard increment of demand ” of 2,000 kw. 
If in any year, during the ten years the tariff is to 
be in force, the demand rises to 19,500 kw., it will 
continue to pay 43,7501. for the first 12,500 kw., 
but will only pay 3-25/. x 2,000 = 6,5001. for the 
next 2,000 kw., 3-0l. x 2,000 = 6,000/. for the 
next 2,000 kw., and 2-75l. x 3,000 = 8,2501. for 
the remainder, making a total kilowatt charge of 
64,5001. While, therefore, the tariff has been 
framed so that over a period of years it will cover 
the various costs of the Central Electricity Board, 
though it will not necessarily do so in any one 
year, it has also been drawn so that a balance 
will be preserved between the small and growing 
undertaking and the large and more saturated under- 
taking, in the hope that a stimulus to intensive 
development may thus be provided. 

As has already been stated, this kilowatt charge 
will be subject to the following variation, depending 
on the power factor: If the average power factor 
during the period of maximum demand is less than 
0-85, the fixed charge will be increased by 4s. 6d. 
for each 0-1 by which it is below that figure and 
pro rata for any part of 0-1. Again, where the 
amount paid in rates by the selected stations divided 
by the total continuous maximum rating in kilowatts 
of ** active ”’ plant exceeds 5s. 3d., the fixed charge 
will be increased by 1s. 10d. per kilowatt for each 
shilling of excess and pro rata for each part of a 
shilling. Similarly, it will be reduced by 1s. 10d. 
for each shilling by which the above quotient falls 
below 5s. 3d. 

The running charge will be at the rate of 0- 186d. 
per kilowatt-hour, but where the average cost of 
the fuel consumed in all the selected stations in the 
area multiplied by 11,500 and divided by the 
average gross thermal value is more or less than 
13s., the running charge will be increased or reduced 
by 0-001d. for each penny of such excess or deficit. 

The final result will, of course, give an “ average ” 
cost of supply, and will therefore not preclude 
individual undertakings from selling at less than 
than average—as, in fact, they do at present. It 
may be added that the figures given have been 
agreed with the District Committee for Mid-East 
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England. It is expected that the tariff for the 
Central Scotland area will also shortly be published. 
This will be on similar lines to that which we have 
just summarised, although the money content may 
be different as the conditions in the two areas are 
in no way identical. 

The Board have also issued a series of General 
Conditions for the Supply of Electricity at the 
Tariff, under which such matters as the system of 
supply, pressure and frequency variation, attend- 
ance, phase-balance, accounts and notices, are 
dealt with. These include the provisions that the 
demand made by the undertaking on the Board 
shall not exceed the amount applied for by more 
than 20 per cent., and that three months’ notice 
is required of any change. The service apparatus 
will not be provided for the exclusive use of one 
undertaking but for the transmission system as 
a whole. Qualified persons are, if the Board desire 
it, to be appointed for operating any switches on 
the premises of an undertaking. These persons will 
carry out the orders of the Board and will alone be 
allowed to operate the service apparatus. The 
undertaking is to maintain a balance between the 
loads on the three places as far as possible. 

In a Memorandum on Metering Systems, which 
has now been published, it is pointed out the 
provisions of the Electricity (Supply) Act, 1926, 
have necessitated the evolution of instruments which 
will be capable of measuring kilowatt hours and 
reactive kilovoltampere hours, as well as kilowatts 
and reactive kilowatts, during each half-hour period. 
Such instruments will be installed at the various 
points of supply and will include devices for the 
automatic summation and recording of the loads, 
as well as means for re-setting and obtaining 
check measurements. Each circuit will be provided 
with a set of current transformers, and with a 
potential transformer, which will operate all the 
kilowatt hour and reactive kilovoltampere meters. 
The meters will be fixed on panels as close as possible 
to the control panels, the actual arrangement vary- 
ing with the circuit connections between the grid 
and the undertaking’s system. The different types 
of connections are set out in the Memorandum. 


NOTES. 

Tue INsTITUTION OF AUTOMOBILE ENGINEERS. 

THE thirteenth annual dinner of the Institution of 
Automobile Engineers, held on Friday last, again 
demonstrated that this event, which is one of the 
most important in the yearly life of an institution, 
can be rendered thoroughly enjoyable without any 
loss of dignity. The Council do not hesitate to 
break with tradition in their constant efforts to 
maintain the virility which marks all their activities, 
and on this occasion, the usual toast list was dis- 
pensed with, and after the Loyal Toast, the President 
invited The Very Rev. W. R. Inge to address the 
company. In an amusing speech, the Dean criticised 
the lack of headroom and the difficulty of getting 
in and out of many modern cars. The only other 
speech was made by Mr. Leslie Walton, the President 
of the Society of Motor Manufacturers and Traders, 
who confined his remarks to a plea for improving the 
status of garage mechanics. He pointed out that 
modern methods of production tended to eliminate 
the skilled man, and said that he would like to see 
the Institution developing a suitable system of 
training for garage mechanics which could be 
followed by the issue of a certificate of competence. 
It may be recalled that the idea is by no means new, 
since the Institution put forward a scheme on these 
lines in 1926. We discussed this scheme at some 
length in ENGINEERING, vol. cxxi, page 531 (1926). 
We believe that it failed to pass beyond the initial 
stages owing to lack of interest in the trade, but as, 
in our opinion, it was sound in essentials, we venture 
to hope that a renewed effort may lead to a happier 
result. The matter was also referred to by Mr. S. H. 
Thoughton in a recent paper on “ Repairs and the 
Importance of the Repair Department " read before 
the Institution, a proposed schedule, showing how 
the mechanics time should be occupied during train- 
ing, being given in an appendix. We felt compelled 
to offer some minor criticism of the earlier scheme on 
the ground that the length of time which was 
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scheduled in some of the shops was too short to 
enable a man to get any useful knowledge of the 
processes used; and the schedule in the paper 
referred to appears to be open to the same objec- 
tion. Itis to be hoped that the point will be given 
careful consideration before any scheme is finally 
implemented. 


Tue OveRHEAD LINES ASSOCIATION. 


Although electrical distribution by means of 
overhead lines is much further advanced in this 
country than it was when the Overhead Lines 
Association was formed, there is still much work 
to be done in this field, and it is entirely to the good 
of the electrical industry generally that the Associa- 
tion shows no diminution in its activities. The 
design and erection of inexpensive overhead 
distribution systems, especially for sparcely popu- 
lated areas, raises many problems, the solution of 
which requires special study and experience, and 
in giving attention to these problems, and arranging 
for demonstrations and exhibitions, the Association 
is doing much good work. The design of a rural 
distribution system is by no means purely a technical 
problem. Many electrical engineers could design 
a technically satisfactory line for such work, but it 
is to be feared that in many cases the result would 
be unsatisfactory on the score of cost. The 
problem, if rural distribution is to develop in this 
country in the way that is desirable, is one to which 
special attention and study must be given. Some of 
the extensive systems on the Continent, of which 
much has been heard, employ methods which would 
not be permitted here, and although we may be 
unable to get our costs so low as has been possible in 
some cases abroad, the particular difficulties which 
have to be faced have made it all the more desirable 
that they should be dealt with by a body which 
makes the subject its special study. One of the useful 
methods which the Association employs to keep its 
members and others in touch with recent develop- 
ments in the field with which it is concerned, is to 
arrange a display of overhead line materials and 
apparatus in connection with its Annual Conver- 


sazione. This seasons’ function was held at 
Harrods’ Georgian Restaurant on Friday, the 


18th inst., when the members and guests were 
received by the President, Mr. A. Lennox Stanton. 
An attractive display of exhibits had been arranged 
covering insulators and overhead line details of 
various kinds, oil break and isolating switches and 
fuses, time switches and testing instruments, 
preservative paints and concrete poles. We will 
hope to refer to some of this material in more detail 
on a later occasion. The dance and supper which 
form items of the Conversazione programme were 
very successful functions, and the whole event 
reflected great credit on the organisation of Mr. 
G. W. Molle, the Honorary Secretary. 


ZIRKEL ENGLISCH-SPRECHENDER INGENIEURE. 


It is not often that so young a society so quickly 
achieves the measure of success that has been 
attained in less than a year by the Engineers’ 
German Circle in London. The lectures, which are 
delivered in German, have all been of great interest, 
and the members are showing commendable temerity 
in rising to take part in the discussions in that 
language. Social activities are not lacking, ahd 
should enable those who do not feel competent 
to speak in public to develop their knowledge 
of the language in a less embarrassing atmosphere. 
Not only so but the circle has received the flattery 
of imitation, for a corresponding body of English- 
speaking German engineers has now been formed 
in Berlin, and held its opening meeting on 
November 24, when an address on British Pioneers 
of Transport was delivered by Mr. Loughnan St. L. 
Pendred. This subject is of great international 
interest in view of the Trevethick Centenary, which 
will be celebrated next April. Further lectures 
will be given by Dr. S. J. Davies on “ High Speed 
Oil Engines,” and by Mr. A. P. M. Fleming, on 
“Problems of Industrial Research,” while other 
activities are being arranged. The Zirkel Englisch- 
Sprechender Ingenieure, to give it its correct title, 
is like its English prototype being sponsored by 
the Verein Deutscher Ingenieure, the Institution of 





Mechanical Engineers and the American Society of 





Mechanical Engineers and already has 70 members. 
Its secretary is Dipl.-Ing. W. Parey, Ingenieurhaus, 
Berlin, N.W.7, who asks that members of English 
engineering societies visiting Germany should 
communicate with him, in order that they may be 
invited to the meeting and be put in touch with 
their German colleagues. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


AN ordinary general meeting of the Institution 
of Mechanical Engineers was held at Storey’s Gate, 
St. James’s Park, on Friday, November 18. The 
chair was occupied by the President, Mr. William 
Taylor, O.B.E. 


THe Late Str Du@atp CLERK. 


After the formal business had been disposed of, 
the members stood while the President referred to 
the loss to the Institution sustained by the death 
of Sir Dugald Clerk, K.B.E. Sir Dugald had been a 
member since 1908, was a member of Council 
from 1911 to 1917, and a vice-president from 1917 
to 1918. He had delivered the Thomas Hawksley 
Lecture in 1915, taking as his subject ‘‘ The World’s 
Supplies of Fuel and Motive Power.” His services 
on the Council had been greatly appreciated, and 
his work on the internal-combustion engine had 
given him international fame. 


HyYDRAULICALLY-OPERATED MacHINE TOOLS. 


The President then called upon Mr. H. C. Town 
to read a paper entitled ‘‘ Modern Hydraulic 
Operation of Machine Tools.” We commence to 
reprint this paper in abridged form on page 632 
of this issue. 

The discussion was opened by Mr. E. W. Tipple, 
who welcomed the paper as providing information 
hitherto only available in scattered form and 
obtainable with difficulty. Experience showed 
that the simple constant-delivery gear pump with a 
throttle valve had the defect that changes in the 
viscosity of the oil during a day’s work resulted in 
variation of pressure which caused an irregular feed. 
Certain American firms had placed the throttle 
valve on the suction side of the pump instead of 
on the delivery side. He had found that a machine 
so arranged was unsteady, and when the throttle 
valve was put on the other side, on its arrival over 
here, better results were obtained. Some firms 
using this tool, a broaching machine, worked 
with the throttle valve open and secured fairly good 
results, though trouble had been experienced 
when a carbon steel broach was used instead of one 
of high speed steel. Endeavours had been made 
in the last twelve months to get rid of jumpiness in 
the feed in hydraulically-operated lathes, by 
mechanical control of the feed rate, the hydraulic 
gear supplying the pressure. This, however, 
meant complications, and all that was really being 
done was to put in a hydraulic balance weight to 
take up backlash. A good many firms had adopted 
the variable-delivery pump, but this also suffered 
from viscosity changes, and, moreover, required 
separate pumps for quick traverse motions, while in 
a machine having a number of slides a separate 
pump was required for each one, with increased 
complication and cost. 

A vane pump, manufactured by an American 
firm, was claimed to provide a hydraulic feed 
independent of the working resistances, and if this 
were achieved, it would be possible to look forward 
to an equipment with a simple pump in a corner 
of the workshop, which, in conjunction with a 
hydraulic accumulator would actuate the machines 
through individual pipe lines. This would obviate 
loss of oil through relief valves, also overheating 
of the oil and most of the jumpiness. The presence 
of air in hydraulic drives gave a lot of trouble in 
spite of devices to eliminate it. The combined 
pump and motor unit was a costly arrangement 
and, personally, he thought that in the very near 
future there would be very rapid development in 
mechanical change-gear boxes, which would prove 
seriously competitive. The author had stated 
that, in relation to hydraulic feed there was a 
difficulty in obtaining a chuck capable of with- 
standing the heaviest cuts. There was, however, 
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more than one chuck manufactured in this country 
which would stand up to any amount of cut required. 

Continuing, Mr. Tipple related some experiences 
with planing machines with hydraulic feed. These 
were very jumpy and he did not think the trouble 
could be cured on the present lines of hydraulic 
design. The system was eminently suited to 
grinding, but, he considered, not for other rotary 
tools such as lathes. It would seem as though 
those interested in hydraulic development had 
rather overlooked the progress that had been made 
in recent years with both electrically- and mechani- 
cally-operated machines. 

Mr. H. E. Weatherley said he thought that the 
last speaker in his strictures on hydraulic operation 
had forgotten to mention one of its main advantages, 
viz., the effect on the life of the tool. He could 
definitely state that there was a 50 per cent. saving 
on tool cost and that alone justified a higher initial 
outlay. On the other hand he agreed there were 
certain limitations, as designers were attempting to 
do too much, ignoring the fact that the prime 
application of hydraulic operation was that of 
feeding. He believed that closer co-operation 
between the machine tool designer and the hydraulic 
engineer would result in a reduction of something 
like 30 per cent. in the cost of the hydraulic equip- 
ment. The dangers of slip had been stressed in the 
paper, and he would like to point out that there were 
now available slip compensators which admitted of 
very fine and accurate feed. He had not heard of 
their application to screw-cutting, but they had been 
successfully fitted in automatic machines. He 
could not agree that there was trouble with entrained 
air, this could be effectively got rid of by automatic 
devices. The author had not referred to a rather 
important branch of hydraulic operation, viz., in 
presses for assembling parts, such as valve seats, 
straightening and so forth. The fatigue factor in 
such machines was very high, and it seemed that 
hydraulic operation was the only sound solution. 

Mr. W. Littlejohn Philip, O.B.E., said he had 
commenced to study the application of hydraulic 
power to machine tools in 1915, and as he had been 
referred to in an article in The Engineer of May 2, 
1930, as a pioneer, he thought some account of his 
experience might be of interest. After considering 
the hydraulic operation of individual machines, 
he had adopted the cheaper method of distribution 
from a centre. He had used a three-throw pump 
and an accumulator, the power - transmitting 
medium being water. The factory contained 18 
machines, varying from 1 ton to 15 tons in weight, 
entirely operated by hydraulic pressure. These 
had run continuously for years without trouble. 
There was no difficulty from air inclusion, as the 
hydraulic mains were overhead with vertical 
branches to the machines. He had designed a 
simple valve, with a large handwheel, furnished 
with a micrometer device, and this had never failed 
to work as desired. The machines were designed 
to be as simple as possible, and the results both in 
traversing, cross-slide operation, and other motions 
was entirely satisfactory. Mr. Philip then quoted 
some operating times in the production of various 
types of shells. He had had no difficulty with 
chucks. Other machines, such as slotting machines, 
had proved equally successful. Two pressures had 
been employed viz., 750 lb. per square inch and 
300 Ib. per square inch. This duplex power had 
proved very useful, ¢.g., in lathes where one pressure 
was used to push the shell on to a mandrel, and the 
other to obtain the correct centre pressure. 

Mr. A. H. Tyler, welcomed the paper as embodying 
up-to-date information. Little information on the 
subject had been published ; indeed he believed the 
last account had been one written by himself some 
40 years ago. He thought many of the troubles 
that had been experienced were due to the low 
pressures which had been adopted and it seemed 
that for machine tool work, 700 Ib. per square inch 
was quite low enough. Many years ago he had 
adopted 1,500 Ib. per square inch as a minimum. 
Since then he had had, at his own works, machines 
working on as high pressures as 3 tons to 4 tons per 
square inch. They were operated from a central 
system. He thought there was still scope for 
improvement in valves. He would like to say that, 
in the course of his duties during the war, he had 
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inspected Mr. Philip’s factory, and could bear witness 
to the high quality of the tools designed for it, 
their solidity was remarkable. Though the lathes 
were working on shells of the heaviest description, 
they turned out some of the best work in the country. 
The operators were women, some of whom had had 
a training of a week or two only before getting on 
to production. The feed control was simple, and 
the slides came in contact with a dead-stop at the 
close of the operation so that the action was positive. 

As the time was then late, Mr. H. C. Town did not 
attempt a full reply to the discussion, dealing with a 
few general points only, and stating that he would 
reply in detail in the printed account for the 
Institution Journal. Mr. F. H. Livens, who had 
been called upon by the President to take the chair 
during the latter part of the discussion, then 
proposed a vote of thanks, and in the course of 
doing so stated that Mr. Town had been awarded the 
Water Arbitration Prize for this paper. 





SHIP-MODEL TANK AT THE 
NATIONAL PHYSICAL LABORATORY. | 


Tue new tank, which has been constructed in the | 
William Froude Laboratory at the National Physical | 
Laboratory, Teddington, and was formally opened by | 
the Lord President of the Council (The Right Honour- | 
able Stanley Baldwin) on Friday, November 18, is 
the direct line of descent from one which was built 
by Froude himself at Torquay about sixty years| 
ago. This structure was 278 ft. long, 36 ft. broad 
at the upper surface, 10 ft. deep, and approximately 
triangular in cross section. Its immediate object 
was to ascertain, by means of experiments on a scale 
model, the horse-power necessary to propel a given | 
ship at a given speed. It was also hoped, by altering | 
the lines of the model, to find the least indicated horse | 
power which would propel the vessel at the given | 
speed, and further to evaluate the frictional resistance | 
of the water over the skin, the resistance set up by | 
the waves created and the retardation caused by the 
unavoidable bluntness of form at the bow, stern post, | 
and other places. Froude’s view that these factors 
could be deduced from experiments on models, and 
that from the results the actual resistance of the given 
full-sized ship could be found was then regarded as 
more or less visionary, but tests made, first on a 
model of H.M.S. Greyhound, and then on the ship 
herself, proved their correctness. As a result, a 
number of other tanks were subsequently constructed, 
both in this country and abroad. These, however, were 
all privately owned and there was no general access to 
them. It was not until 1911, in fact, that the muni- 
ficence of the late Sir Alfred Yarrow made a tank 
available for the British shipbuilding industry as a 
whole. It was stipulated by the donor that this 
tank, which was named the William Froude National 
Tank and was constructed at the National Physical 
Laboratory, should be used not only for research work 
of a general character, but for investigations carried 
out for the confidential information of private firms. 
Both classes of work have, during the intervening 
period, been actively pursued under the superintendence 
of Mr. G. 8S. Baker, with a committee representative 
of the shipping industry and the technical societies, 
acting in a supervisory capacity. 

It is not going too far to say that the results obtained 
from the research made at Teddington have been 
of supreme practical value. For instance, during 
1927-1930, 188 designs were tested, and as a result, 
it was possible to suggest improvements in 114 cases 
to the extent sometimes of as much as 30 per cent. 
The annual saving due to these improvements is esti- 
mated at 105,0001. Other experiments have led to the 
introduction of the cruiser stern on ordinary mercantile 
vessels, the employment of aerofoil type of propellers, 
a change of rake in single-screw ships, and the use 
of a central fin to control the inflow to the propeller. 
To show the importance of these researches, it may be 
mentioned that the first aerofoil propeller fitted in- 
creased the speed of the ship concerned from 8 knots to 
8} knots without any rise in the fuel consumption, while 
the provision of fins improved the manceuvrability and 
gave a higher speed with Jower fuel consumption. 
Investigations have also allowed the design of ships 
which were causing self-damage to be corrected, while 
similar alterations have increased the speed of barges 
by 33 per cent. with the expenditure of slightly less 
towing power. 

To meet this increased demand without delaying 
the completion of results, further testing appliances 
were provided, and the hours of working were leng- 
thened. Nevertheless, more fundamental research 
work was delayed to such an extent that, as a result of 
representations by the Chamber of Commerce of Ship- 








ping of the United Kingdom, the Liverpool Steam Ship 
Owners’ Association and the Department of Scientific 


and Industrial Research, the Government, in 1929, 
decided to build a new tank at an estimated cost of 
45,0001. That this decision was a correct one, consider- 
ing the pre-eminence of British shipping, can hardly be 
argued, nor is it less axiomatic that the necessary 
maintenance costs should be provided by the industry 
itself on a much wider basis than has hitherto been 
the case. The truth of these statements is emphasised 
rather than invalidated by the fact that at the present 
time only 65,000 tons of new tonnage are being laid 
down in this country, compared with 130,000 tons 
abroad. This position, which compares unfavourably 
with 1913, when the corresponding figures were over 
1,500,000 tons and less than 1,000,000 tons, should, 
in fact, be an incentive to further effort in design, 
especially as in the intervening period five research 
tanks as large, or larger than, the William Froude tank, 
have been erected to serve the demands of Germany, 





Holland and Italy, and that determined efforts are 
being made to advertise the facilities available in those 


| countries. 


The new tank, a plan, elevation, and cross-section 


| of which are given in Figs. 1 to 4, opposite, and whose 
| general appearance is shown in Fig. 5, is 680 ft. long 


overall and 20 ft. wide at the water level, except at 
the eastern end, where there is a dock 19 ft. long and 
3 ft. wide. For purposes of comparison it may be 
mentioned that the original William Froude tank is 
550 ft. long and 30 ft. and 27 ft. broad at its upper and 
lower surfaces, respectively, the depth of the water 
being 12 ft. 3 in. As will be seen from Figs. 2 and 4, 
for a length of 464 ft. from the eastern end, the cross- 
section of the new tank is rectangular. The bottom then 
rises at a uniform gradient for a distance of 36 ft. 
to the shallow end, where the depth of the water is 
2 ft. for a length of 177 ft. The increased length will 
enable tests to be carried out with models of high-speed 
motor and flying boats. The tank is a monolithic 
ferro-concrete basin, its bottom and walls having been 
built in lengths of 20 ft. with gaps of 3 ft. between 
them, so as to avoid undue stresses or cracks developing 
owing to shrinkage. When these sections had hardened 
the gaps were filled in and, finally, the. whole of the 
interior was rendered with a continuous coating of 
cement, which was well cured by being kept wet. 
Between the longitudinal walls of the basin and the 
walls of the building on each side is a 2 ft. 6 in. gangway. 
The building foundations are quite separate from the 
tank structure. Arrangements have been made so 
that it will be possible to extend the tank at the eastern 
end, and it is surmounted by a flat unimpeded roof, 
which will be available for open-air work. 

The rails on which the travelling carriage for towing 
the models run are laid on the longitudinal walls of 
the tank, their upper surfaces being normally 1 ft. 9 in. 
above the water level. This level can, however, be 
adjusted by a sluice valve at the western end, which 
varies the depth of the water in the shallow part 
of the tank. The travelling carriage, of which an 
illustration appears in Fig. 6, is a mild-steel structure 
and consists essentially of two transverse framed and 
braced portions, each of which is 19 ft. 114 in. long 
and 4 ft. 9 in. wide. These portions are connected by 
six longitudinal girders, the outer pair being over the 
rails, while the remaining four carry the platforms and 
instrument panels. Its weight, including the equip- 
ment, is only 10,000 lb. The platforms project over 
the carriage proper, so that the total length of the 
moving structure is 24 ft. 54 in., while its wheel base is 
15 ft. 5} in., and the clearance over the water level 
1 ft. 6in. The flat-tread running wheels are 18 in. in 
diameter and are turned and ground true on their 
shafts. True fore-and-aft running is maintained by 
adjustable guide rollers with a 3 in. face, which engage 
with the sides of the rail head on the north side of 
the carriage. In the central position of the carriage 
is an open well 10 ft. 5 in. long by 3 ft. 8 in. wide within 
which the model-testing apparatus is erected. 

The carriage is propelled by two 30-h.p. motors, one 
of which is mounted at each end of the structure on 
the middle line of the main transverse frame. These 
motors drive the wheels through spur-reduction gearing 
with a ratio of four to one, and are connected to seven 
overhead lines mounted on the roof girders, through 
collecting gear, which is fixed to a light steel tower 
on the forward end of the carriage. They are supplied 
from a Ward-Leonard motor-generator set, which is 
placed on “shore’’ and consists of a 105-h.p. direct- 
current motor driving a 70-kw. generator, an arrange- 
ment which relieves the carriage of considerable weight. 
The motor of this set receives its energy at a pressure 
of 480 volts from a battery of 250 Chloride cells with 
a capacity of 480 ampere-hours, this method of supply 
having been adopted so as to ensure that the voltage 
variation, and therefore the alterations in the speed of the 
carriage, shall be a minimum. Excitation is obtained 
from a second battery of 60 Chloride cells with a capa- 
city of 500 ampere-hours. The operating conditions 
render it necessary that the speed of the carriage shall 
be adjustable between a minimum of 2 ft. and a 
maximum of 30 ft. per second, though tests have 
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shown that speeds of 32-5 ft. per second and even higher 
can be obtained. It must also be possible to accelerate 
to a steady speed without slipping in the shortest 
practicable space, in order to give a maximum distance 
for making the observations. Finally, it must be 
possible to bring the carriage to rest in a very short 
distance, again without slipping. These requirements 
have been met by fitting the motor-generator with 
“‘ coarse ” and “ fine” speed regulators which, in con- 
junction with laboratory type instruments, ensure 
that the motor field current and thus the speed of the 
| carriage are always maintained at a steady value. 
Before a test is made current is passed through the 
motor field coils to bring them to their working 
temperature. The “ coarse” regulator is then set on 
open circuit to the position which gives approximately 
the required speed and this position is fixed by a stop. 
When the test is actually being made the regulator is 
moved over to this stop and the final speed adjustment, 
which is indicated by a voltmeter calibrated in feet 
per second, is effected by the “ fine” regulator. An 
Fic. 5. Guwenat View or Tanx. ammeter, which is calibrated to show the slipping 

torque, indicates when this condition is likely to occur. 
We understand that with this arrangement the speed 
can be kept constant to within 0-25 per cent. of the 
desired value. The electrical equipment on the 
carriage also includes a small motor generator, which 
is fed from the exciter battery and can be used to 
supply a motor mounted in the model through flexible 
cables when it is desired to carry out propeller tests. 

To bring the carriage rapidly to rest, it is equipped 
with a compressed-air brake, the shoes of which engage 
with brake rails that are embedded in the sleepers. 
These brakes are supplied from « small electrically- 
driven air compressor on “ shore,” which is connected 
to tapping points at various stages along the length 
of the tank, so that a storage cylinder on the carriage 
can be re-charged. This cylinder has sufficient capacity 
to give several hours’ braking service. The brakes 
are interlocked with the electrical control equipment, 
so that they come into action should the current fail, 
and are supplemented by rheostatic braking which 
operates on the leading motor in the direction in which 
the carriage is travelling. Trip stops are fixed on the 
sleepers at pre-arranged positions to bring the brakes 
into operation automatically, and to prevent over- 
running. 

All the measuring apparatus has been designed and 
——35 built in the tank workshops, and is, to a large extent, 

oe ; pers , —3 ~~ interchangeable with that employed in the old basin. 
The models will be constructed in a workshop, of 
which a view appears in Fig. 7. This includes a four- 
vat electrically-heated melting tank, which can deal 
with 2,000 lb. of wax at a casting temperature of about 
145 deg. F. The casting operations are facilitated by 
so arranging the heating elements that an even temp- 
erature is obtained throughout the wax. 

The architect for the new building was Mr. J. Bradley, 
of H.M. Office of Works, while Mr. A. G. Ramsey, of 
the same Department, supervised the design and 
equipment. The tank and its building were erected by 
Messrs. Wilson Lovatt and Sons, Limited, Wolver- 
hampton, the main contractors for the travelling 
carriage being Messrs. Markham and Company, 
Limited, Chesterfield. The sub-contractors for the 
electrical equipment were the General Electric Com- 
pany, Limited, London, while the current-collecting 
gear was supplied by Messrs. Brecknell, Willis and 
Company, Limited, Bristol, and the pneumatic brakes 
by Messrs. Westinghouse and Saxby Signal Company, 
Fic. 7. Mopre~t WorksHop anp Wax-MeELTING TANK. Limited, London. 
























































632 


MODERN HYDRAULIC OPERATION 
OF MACHINE TOOLS.* 


By H. C. Town, A.M.1.Mech.E. 


Tue successful application of hydraulic operation of 
machine-tools is the result of the tendency of recent 
years towards incorporating in the design quick power 
traverses and a larger range of speeds and feeds. 
This elaboration introduced awkward problems neces- 
sitating long shafts, changes in position and direction 
of driving parts, difficulties of alignment of shafts and 
bearings, and additional expense. While many of 
these drawbacks can be met by utilising variable-speed 
electric motors, the use of alternating-current is gaining 
ground rapidly, so that the logical step for the designer 
is to incorporate a hydraulic pump or motor using oil 
as the transmission medium. For driving purposes, 
the variable-speed gear consists of two parts, namely, 
the hydraulic pump unit and the hydraulic motor unit, 
while for feeding purposes the application consists 
essentially of a pump and cylinder having a piston 
driven by oil circulated from the pump and controlled 
by piping and valve equipment. 
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pump is more satisfactory. It will be noted that 
while the simplicity of control of ordinary hydraulic 
systems has been retained, the essential difference 
from common hydraulic practice is that no accumu- 
lator is used, and the variable-delivery pump prevents 
the great waste of power which occurs when using 
fluid at full pressure for light duty. In regard to the 
general difficulties of hydraulic operation, one problem 
is that of keeping air out of the circuit, another is the 
control gear, which has to operate under severe con- 
ditions, and a third is leakage loss at high pressures. 
Due to leakage a tool holder fed by a pump cannot 
be used to chase a thread because its rate of feed is not 
absolutely constant. The tool will never move faster 
than the nominal feed rate, but higher pressures will | 
retard the tool, and this lost traverse is never regained. 


| short transverse traverses. 
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Control systems for these 
functions have therefore been evolved. Applications 
of control diagrams for reciprocating table drives are 
given in Figs. 5 and 6. Fig. 5 shows at A the control 
valve stem, which has five positions, and is operated 
from cam-plates B and C. The actuating of this valve 
by means of the cams, controls the flow of oil from 
the variable-delivery pump to the feed cylinder, and 
controls admission of oil from a gear pump circuit for 
changing the stroke of the pump. Auxiliary fittings 
are available at the two positions D and E for any 
equipment such as jigs and fixtures, clamping arrange- 
ments, &c. The connection to the feed cylinder is by 
means of seamless ~ in. diameter piping. 

Of the remaining three diagrams Fig. 6a shows a 
typical circuit for a grinding machine using an Oilgear 
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Control diagram of combination valves for reciprocating 
tables. 


The designs of practically all hydraulic feeds and 
drives have been based upon one of the two hydraulic 
circuits shown diagrammatically in Figs. | and 2. In 
both circuits pistons A are driven by oil delivered by 
the pumps B. The pressure is low if the pump meets 
with no resistance, while the distance the piston moves 
corresponds to the discharge rate of the pump, whether 
the resistance is high or low. In case (1), the rate of 
feed is changed by varying the volume of oil delivered 
by the pump; in the other case the feed is controlled 
by opening or closing a choke valve C, causing more or 
leas of the oil from the constant-delivery pump to be 
by-passed by valve D, but admitting oil to cylinder 
E at the rate necessary for he feed. The pumps 
employed are either of the gear type, delivering a 
constant volume at a constan) pressure, generally 
about 250 Ib. per square inch, but at a considerably 
higher pressure in some cases, or multiple-piston 
pumps, having about seven plungers giving 105 im 
pulses per second to the transmission fluid, and deliver- 
ing a variable amount of oil at approximately 1,000 Ib. 
per square inch, or a pump combining both types. 

Where the slides to be traversed are not very heavy, 
and the resistance is smooth and uniform, the gear 
pump is preferable on account of its low cost, but for 
heavier duty and high speeds the variable-delivery 
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* Paper read before the Institution of 


Engineers on Friday, November 18, 1932. 


b. 
Oilgear variable-delivery non-differential pump. System 
provides equal speed in both directions and a closed 
oil circuit. 


This feature has an advantage under certain conditions 
such as when the cutting tool meets an increased depth 
of metal or a hard place in a casting. Another advantage 
is that by means of a pressure-gauge, the action or 
condition of a cutting tool can be checked. 

Hydraulic Control Valves and Pipe Connections. 
The success of the hydraulic transmission of any tool 
is largely dependent upon the valve equipment. In 
some cases this may be of some standard type supplied 
with a pump or motor set, in similar manner to the 
control gear of an electric drive. Very often, how- 
ever, the design of the machine necessitates some 
special valve design for a specific purpose. 
all cases the valve equipment has to operate under 
severe conditions, modified in the case of a variable- 
delivery pump passing through a neutral position, but 
becoming extra severe with a constant-delivery gear 
pump dependent upon a relief valve. 


In almost | 


| drainage of the motor case. 


CONTROL AND PIPE CONNECTION DIAGRAMS. 








c. 


ump with gear pump discon- 


Oilgear constant-pressure 
System provides a high 


nected from rocker-shaft. 
piston speed in direction X. 


pump. Sufficient information is given on _ these 
diagrams to make elaborate explanation unnecessary. 
The valve case may be mounted on any stationary 
part of the machine frame suitable for lever connections, 
which may be operated by various stops in the custo- 
mary manner from the traversing table. In most 
eases the connection to the valve stem may be from 
the most convenient side so that considerable latitude 
is available for the designer to assemble the connec- 
tions. The circuit shown in Fig. 65 provides equal 
speeds in both directions and a closed oil circuit. A is 
the variable-delivery non-differential pump, and B the 
motor. Air drain-cocks are shown at C on the top 
of the motor pipe-lines. It is also necessary to mount 
the motor higher than the pump to allow gravity 
The auxiliary gear pump 


connection is shown at D. For this type of four-way 


In this case, oil | locked circuit, } in. outside diameter by 0-08 in. wall 


under pressure must be rapidly cut off for stopping or| copper tube is required for the main pipe-lines and 
reversing by valve mechanism alone, and any defect | } in. outside diameter by 0-065 in. wall copper tube for 
in design is liable to cause wiredrawing, violent stresses | the pilot lines ; if seamless steel tube is used a smaller 


in the pipe-line and overheating of the transmission 
oil. 
is proving very successful, although various types of 
rotary and slide valves are occasionally employed. 


With pressure oil available, the logical step for the | 


designer is to eliminate mechanical movements, not | 
only for the main traverses, but for minor motions 


such as diamond truing on grinding machines, and| previous case, 


| diameter of pipe may be used in both cases. 


For machine-tool work, the piston-type valve | : 
| high piston speed in direction X, being thus suitable 
for machines requiring a slow feed for cutting and a 


A four- 
way differential circuit is given in Fig. 6c providing a 


quick return. Four ports as shown are available for 
auxiliary equipment. The pipe-lines for pressure and 
operating the pilot valve are the same sizes as in the 
but the return lines and cylinder 
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connections ave of 1 in. diameter. Air drain-cocks are 
again required at F, and it is essential that connection 
G should be below the suriace of the oil. 

The employment of the poppet principle makes 
possible a speed of valve operation attainable in no 
other type, together with a control which is most 
delicate. The Ross type is largely used on hydro- 
pneumatic controls favoured by some American 
machine-tool makers, but if used on purely hydraulic 
installations it is merely necessary to substitute non- 
corrosive all-metal poppets and insert metal seats of 
the same material in place of flexible discs. 
operating lever is usually of a locking type, if moved to 
the operating position remaining there until released, 
when it automatically takes the neutral position. In 
this position both ends of the cylinder are open to 
exhaust, which eliminates the possibility of accidents 


Fig.12. COMBINED HIGH AND LOW PRESSURE 
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severe conditions it is sometimes advisable to provide 
extra spring regulation, or to damp out vibration in 
jcase of jerky feed, and an oil-controlled dashpot is 
| provided for this. 

| Variable-Delivery Pumps and Hydraulic Motors.— 
The Hele-Shaw Beacham variable-speed hydraulic 
transmission employs a variable-stroke pump. The 
| drive to the pump is by electric motor or other means 
coupled to a shaft which forms part of the cylinder 
block and revolving valve, these three functions being 
obtained in the one component. The throw of the 
crank is variable from a maximum at one side of the 
|eylinder block to a similar position at the opposite 
| side, thus passing through a no-throw position at the 
|actual centre of rotation. The crank is built up of 
| two eccentrics which fit one within the other, so that 
by turning the two relative to each other so that the 
; respective throws cancel out, no 
movement of the pistons within 
the cylinders occurs when the 
cylinder block is revolving. To 
cause the pistons to traverse in 
the cylinders, the eccentrics are 
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admitted to and discharged from 
the cylinders by a fixed valve 
within which the cylinder block 
journal revolves, the oil coming 
from the suction pipe through 
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Fig. 15. HYDRAULIC DRIVE FOR 7INCH CENTRE S.&S.LATHE 


a.Pump Mur.Stroke ; Motor Maz.Stroke. 
b. Pump Mace.Stroke;Motor Macc.Stroke. 
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due to piston creeping. Non-locking levers are used 


on installations where it is only necessary to keep | 


pressure on the piston while the valve is being operated. 
It is customary with both four- and three-way valves 


to have all ports on one face, so that by mounting the | 


valve on a plate to which the piping is attached, 
removal can be carried out if required without dis- 
turbing the permanent piping installation. 


The author has designed a rotary valve in which | 


the operating lever, mounted on a lathe apron or other 


convenient station, may be used gradually to close the | 


oil duct, thus giving a variable feed until the neutral 
position is reached, when the feed is stopped. At this 
stage on many machines, a hand traverse is required 
so that it is necessary for provision to be made for a 
free oil circuit from one end of the cylinder to the other, 
otherwise the piston will be locked. In most cases a 
separate valve box is required for this purpose, but in 
this valve a free circuit is provided in the neutral 
position with a spring relief device. Should the 
traversing part meet with any obstruction or excessive 


feed, the spring will automatically function as a safety- | 
In this way a slide or table may be run against | capable of delivering about 70 cub. in. of oil per 
For | minute at up to 1,000 Ib. per square inch and a low- 


valve. 
& positive stop without danger of breakdown. 

















|It is then forced back under pressure by the move- 
ment of the piston to the delivery pipe, or vice versa. 
The hydraulic motor works on the same principle as 
|the pump, except that the crank is not made up of 
eccentrics but is in a fixed position. The direction of 
rotation is regulated by reversing the functions of the 
inlet and outlet pipes. 

The only packing employed in the pump is that for 
the gland, accurate fitting maintaining pressure inside 
the pump. The pump is run with an oil-filled case, 
the piston and valve leakage being conveyed directly 
back to the reservoir tank. This necessitates an 
overhead tank which, together with a full case, mini- 
mises the possibility of air entering and eliminates 
a special leakage tank. An example of the efficiency 
of a transmission gear consisting of pump and motor 
coupled together is shown in Fig. 12. The combined 
efficiency reaches 82 per cent., and for the pump alone 
would be, of course, much higher. The adjacent 
diagram shows the Hele-Shaw Beacham combined high- 
|and low-pressure pumping unit incorporating in the 
oil tank A a variable-stroke high-pressure pump 


pressure gear pump capable of delivering 800 cub. in. 
per minute up to a pressure of 55 Ib. per square inch. 
The drive is from shaft B. C and D are for adjusting 
the safety valves on both units. The stroke-control 
rod E is coupled to the controls on the machine along 
with reverse valve rod C and high- or low-pressure 
selecting rod F. In beginning a cycle of operations, 
the selecting valve is set at low pressure with the control 
valve neutral. Moving the latter valve gives rapid 
approach of the tool until the work is reached, when 
the selective valve is automatically moved for high- 
pressure operation at the required feed. At the 
conclusion of the stroke the control valve is reversed, 
and the selective valve now gives low pressure, so 
that rapid return of the tool takes place up to the 
original position, where a new cycle of operation 
commences, 

The Oilgear hydraulic drive also employs a piston- 
type pump consisting of five or more radial cylinders 
located in a casing which forms an oil reservoir, and 
houses the control mechanism and rotary parts. The 
pistons are driven by an encircling ring to which they 
are not connected rigidly. When the centres of the 
cylinder block and the ring coincide the pump is in the 
neutral position. Setting one centre eccentrically to 
the other varies the piston stroke or reverses the flow, 
as required. A small booster pump is used to supply 
the slight leakage at high pressures, which may amount 
to from 2 per cent. to 3 percent. It operates at about 
70 lb. per square inch, and supplies the required amount 
to the intake cylinders, and also operates the control, 
which is governed by a pilot valve. Oil is supplied 
to the control cylinder from the booster pump to ports 
in the pilot valve, thus regulating the control piston. 
When the centre line of drive and cylinder block 
coincide, the valve by-passes any small amount of oil 
which may be pumped and prevents creeping of any 
connected lever mechanism or machine ram. In the 
hydraulic motor unit the pressure oil from the feed 
port drives the pistons outward, so that the motor is 
driven with the necessary torque. At the end of the 
piston stroke, connection to the feed port ceases and the 
oil flows back through a return port. Thus, as in the 
pump unit, the rotating motor cylinders are succes- 
sively brought into connection with the feed and 
exhaust during one revolution. The motor speed 
regulation is obtained by adjustment of the piston 
stroke of the pump unit. The unit can be fitted with 
a safety device consisting of a double-acting hydraulic 
cylinder loaded with a safety spring and connected to 
the main oil line. The speed of the pump is generally 
400 r.p.m. to 750 r.p.m., the motor speed varying from 
zero up to the maximum. The torque available with 
each ratio of power transmission depends only on the 
working pressure of the pump. The efficiency depends 
on the speed ratio and may reach 90 per cent. with a 
speed ratio of 4 to 3. 

One of the best-known hydraulic transmission gears 
is that made by Messrs. The Variable-Speed Gear. It 
is a development from the “ Williams-Janney,”” which 
was first produced in 1907. While this type of gear 
has been largely used in marine and general engineering 
work, the smaller sizes would certainly appear suitable 
for the latest developments in hydraulic transmission 
of machine tools, either as pumps for feed motions or 
as motors for driving purposes. 

Keighley Technical College radial piston-type 
hydraulic drive is a design of the author's, and is 
shown in Fig. 15. The construction consists of the 
driving shaft A with a large flanged extension attached 
to the cylinder block B, so that the two revolve about 
the fixed centre C. If the sleeve D is rotated by worm 
and wheel E, the eccentricity between C and F, which 
is shown at a maximum, is neutralised, and no stroke is 
given to the pistons, so that the oil pumped can be 
varied from zero to a maximum. It will be seen that 
as the value of the effective eccentricity is reduced, 
the less will be the crank arm which the eccentric 
forms in respect to the shaft A, so that when applying 
a constant torque to this shaft, varying pressure and 
delivery in inverse ratios will be obtained when used 
as a pump, for the efforts on the pistons and the 
pressure developed are increased. The arrangement 
is duplicated on the right-hand half to form the motor 
unit. The maximum speed is obtained when the 
eccentricity is small and the minimum when in the 
position shown, for decreasing the eccentricity and 
consequently the motor piston stroke means that less 
oil is taken up at each revolution, so that it must 
revolve more quickly, seeing that the volume of oil 
from the pump is constant. 

Suction oil enters at G and passes into the distributor 
H, which is integral with the worm-wheel. After 
passing through half a revolution, it is delivered, under 
pressure, to the opposite side of the distributor H and 
forwarded to distributor J of the motor unit in order 
to act on the pistons which are forced down to rotate 
the motor. Again, after half a revolution, the exhaust 
oil enters the opposite side of the distributor and passes 
back to the reservoir through hole K. The distributors 
are fixed to the eccentric sleeves and move with them 
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] 
when rotated. This is necessary, because any manipu- 
lation of the eccentrics causes the dead-centres of the | 
arrangement to move by an amount equal to the| 
angular displacement of the eccentric. The various | 
settings and relative positions of the distributors for 
pressure and speed regulation are shown in the lower | 
drawings. The nine pistons are pivoted on studs fitted 
on rollers running in the guiding track, these tracks being | 
mounted on roller-bearings carried by the eccentric | 
sleeves. In order to maintain oil-tightness between 
the faces, end pressure is maintained by the adjustable 
spring L, which also serves the purpose of a safety- | 
valve if the pressure becomes excessive. 

The Lauf-Thoma hydraulic drive consists of a piston 
pump and motor. The pump is driven at constant 
speed, and draws up oil from a tank. The stroke of 
the pistons may be varied, and the delivery of oil | 
corresponds to the speed and setting of the stroke. 
The oil is led to the motor, the speed depending on the 
quantity of oil introduced, but adjustment of stroke 
may also be provided in the motor, which extends 
the range of control. The gear is protected against 
overload by a safety-valve. 

The Sturm hydraulic drive is of the rotary vane | 
class. In the rotary vane pump great accuracy of | 
construction is essential, and although in many cases | 
somewhat more complicated elements are required | 
than in the piston type, an advantage claimed is that | 
the oil pressure does not act radially as in most of the 
piston units, but nearly tangential to the rotor. The | 
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Fig. 20. ARRANGEMENT OF 2'2 INCH FEED PUMP FOR LARGE SURFACE 
GRINDING MACHINE. 






Air Vessel 
.__ 2 Spring Loaded 
ief Valve 




































Fig. 22. “V" TYPE ROTARY PUMP. 
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Sturm drive has the pump and motor in a casing 
which is easily adaptable for a lathe fast headstock or 
similar purpose requiring variable speed. The housings | 
for pump and motor are supported by frames which 
may be swung around a pivot for varying the eccen- 
tricity of the pump and motor unit. The first operation 
varies the motor speed, the maximum torque remaining | 
constant. After adjusting the pump for maximum oil | 
delivery, additional regulation may be effected on the 
motor unit by varying its eccentricity. In the latter 
case the output energy is constant, while the speeds are 
inversely proportional to the torques. Reversal of 
motor rotation is by the usual manner of swinging the 
pump frame from one side of the centre to the opposite. | 
In this drive, oil is supplied through the central journal, | 
and after passing to the vanes is returned under pressure | 
to the journal and forward to the motor end. 
The Enor hydraulic drive is also of the rotary vane 
type. It comprises the pump unit and the driven or 
motor unit, both units having jevices, by hand-wheel | 
in one case and lever in the other, for varying the 
motor speed. By varying the eccentricity between 
the axis of the housing and that of the blade rotor, 
which is a straight-line movement, regulation of speed | 
is made. The blades are fitted into slots of a rotating | 
rotor, and the blade ends are guided along a circular | 
path. The housing is divided into a suction and | 
compression chamber, separated by walls preventing | 
leakage. The oil is supplied so that it acts tangentially | 
to the rotor and at right-angles to the blades. The | 
guide slots are relieved from the working pressure 
where there are relatively large blade movements, 
and while passing the separating walls the blades only 
move slightly in the slots. Oil-tightness is ensured by 
at least two blades always being in contact with the 





| 


| moving, and ensure that oil may be freely circulated 
| independently of the direction of rotation. 


| the blades. 








of no moment. The fitting of a safety-valve to blow 
if the pressure becomes excessive is essential, while 
the incorporation of an air-vesstl is advantageous in 


separating walls, and the blades are made with small 
grooves at the outer ends so as to obtain a double 
graduation of pressure. At both sides of the separating 
wall the cylinder is recessed so that blade contact does | providing a smooth traverse. 

not take place. Wear is reduced by guiding the blades Figs. 21 and 214 show a high-pressure internal gear 
by rollers in circular race tracks which take up the} pump with a spring-operated stuffing-box, ball-bearings 
centrifugal force so that there is only a small force| for radial and thrust loads of the rotor, and bronze 
resulting from the difference in circumferential speed | bearing for the idler on a stationary shaft. The pump 
of the blades. The blade rollers run in the annular | will develop and maintain pressures up to 400 lb. per 
grooves of the races, while the latter rotate on the| square inch on lubricating oils, with an efficiency up 
cover shoulders. The raceways also connect the rotor|to 70 per cent., which is practically constant ‘with 
slots to the working chambers, while the blades are| increase in pressure. Four sizes of pumps are avail- 
able, ranging from 2 gallons per minute at 300 r.p.m. 


to 40 gallons per ,,- 
~ yoo Fig. 214. CAPACITY CHART. , 
38 


minute at 1,200 
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For this 
purpose, each raceway is provided with a circle of small | 
holes at its inner rim, so that lateral oil-tightness on | 
the covers is only obtained in the working positions of 
Recesses on the covers allow oil circulation 
through the holes on other positions, both on the 
suction and compression side of the chamber. 

The Hahn and Kolb hydraulic pump differs from | pumps 
those already described, as it embodies both the piston | Tuthill Pump 
and vane pumps. In this arrangement a L.P. and;Company' em- 
H.P. stage are built in one casing and driven by one | ploying the con- 
shaft, so that a large delivery of oil is available for,| ventional exter- 
say, the rapid approach or return of a piston, and a|nal gear con- 
small delivery under high pressure for the feed motion. | struction to ob- 
The functions can be accomplished by an automatic | tain bearings on 
valve which changes L.P. to H.P. in 5 seconds. Control | both sides of the 
is by hand-wheel, giving any desired pressure from | load, will pump 
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Fig. 21. HIGH PRESSURE INTERNAL GEAR PUMP. 
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drive is through planetary re- 
duction gears, all parts under pressure being of | from 10 gallons per minute to 100 gallons per minute at 


No / 1,200 r.p.m. up to a maximum pressure of 1,000 Ib. 
| per square inch. 
The Vickers rotary pump is shown in Fig. 22, and 


chrome-nickel steel and lubricated by pressure. 
packing is used.* 
Constant-Delivery Rotary Pumps.—While cheapness | 


|is the first consideration in using constant-delivery | is a vane type pump giving continuous pressures for 
ne | . m, ~ . 
| pumps for hydraulic transmission, some remarkable | machine-tool purposes up to 500 lb. per square inch. 


developments have taken place in the design of this |The pump capacities range from 15 gallons per minute 
type. While generally referred to as gear pumps, | to 30 gallons per minute at a speed of 1,000 r.p.m., 
refinements other than are found in the normal suds /|this speed allowing direct connection to an electric 
pump are required to maintain high pressures with- | motor and eliminating reduction gears. The rotor is 
out failure. That constant-delivery pumps, supple-|in hydraulic balance which obviates side-thrust and 
mented with efficient valve-gear, can be used under | consequent wear on bearings, while a ball-bearing 
the most severe conditions is shown in Fig. 20. The | placed as near as possible to a point of power applica- 
arrangement shows one of the well-known Drum | tion takes the driving load. For interrupted service 
pumps with pipe connections as used on a Lund |such as press work, a pressure of 1,000 Ib. per square 
grinding machine, for traversing table and work | inch can be maintained. 
weighing up to 14 tons. The maximum pressure| The Brown and Sharpe range of rotary geared pumps 
available is 250 Ib. per square inch, although under | has been supplemented by two new designs for supply- 
working conditions, when cutting takes place, the | ing oil under pressure for hydraulic transmission. New 
average pressure required is 180 lb. per square inch. | features include heavier castings and larger clamping 
One of the features of the Drum pump is that | surfaces to prevent leakage, single helical gears in place 
only a comparatively slow driving speed is required, | of spurs, hardened baffle plates to take up end-thrust 
thus ensuring a long life by neutralising wear of the | of gears, and to provide an efficient shut-off for the 
parts. The l-in. feed-pump has a capacity of 730/ oil, thus reducing internal slip to a minimum. A 
gallons per hour at 350 r.p.m. against a pressure of | relief valve is not incorporated in the pump. Because 
250 lb. per square inch. The pump may be con- hy the large volume of oil pumped at high pressures, 
veniently located in the oil reservoir to prevent air | it is recommended that the relief valve be placed in 
entering the circuit, and to make any slight oil leakage the discharge line, so that the overflow is returned 

___________ | directly to the tank. This permits a better circulation 
of the oil and dissipates heat. f 

(To be continued.) 


* A description of this pump is given in ENGINEERING, 
vol. exxxiii, page 668 (1932). \ 
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120-H.P. SIX-CYLINDER AIRLESS-INJECTION ENGINE. 


CONSTRUCTED BY 


MESSRS. TANGYES, LIMITED, ENGINEERS, 
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120-H.P. SIX-CYLINDER AIRLESS- 
INJECTION ENGINE. 


WHEN dealing with the exhibits at the last Public 
Works and Road Transport Exhibition, we gave a 
brief description of a new airless-injection engine for 
road transport developed by Messrs. Tangyes, Limited, 
Cornwall Works, Birmingham. At the time of this de- 
scription, which appeared in ENGINEERING, vol. cxxxii, 
page 694 (1931), full details of the design were not avail- 
able, but through the courtesy of the makers, we are 
now in a position to describe the engine in considerably 
greater detail. The latest design, which is illustrated 
in Figs. 1 to 3, on this page, differs in several particulars 
from the original model, and it will be observed by 
comparing Fig. 1 with the illustration accompanying 
our original article that the arrangement of the auxiliary 
units, in particular, has been considerably modified. 
In the latest arrangement, a front casing has been 
added containing an enclosed drive for the dynamo, 
fuel pump, fan, and water pump. The orginal cylinder 
bore and piston stroke, of 43 in. and 6} in., respectively, 
have been retained. The engine has an R.A.C. rating 
of 45-9 h.p., and develops 120 brake horse-power at 
1,800 r.p.m. and 130 brake horse-power at 2,000 r.p.m. 
The capacity is 9-2 litres, and the output at full power 
is therefore 14-1 brake horse-power per litre. The} 
weight, complete with starter, is 1,400 lb., or approxi- | 
mately 10-7 lb. per horse-power. 

Probably the most interesting feature of the engine | 
is the form of the combustion space, and it will be seen 
from Fig. 3 that the space is of the direct-injection 
divided-chamber type, but differs from other rece nt | 
examples of this type in that the passage connecting | 
the main and auxiliary chambers is of large size, the | 
upper wall being swept into the cylinder head, and the | 
passage being restricted when the piston approaches 
inner dead centre. The auxiliary chamber is surrounded 
by a small air space, which has an insulating effect, and 
controls the heat flow to the cooling water. Due to the 
large size of the passage, the air enters the chamber 
freely during the greater part of the compression stroke, 
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but towards the end of the latter, the piston over-runs 
the port and thus restricts the opening, so that the 
velocity of the air is maintained up to the point of 
injection. The fuel is injected at right angles to the 
air swirl, and on the firing stroke the large size of the 
passage ensures that there is no restriction of the 
expanding gases. The location of the atomiser is such 
that the air stream divides the fuel jet into two portions, 
thus ensuring better mixing. The air space surrounding 
the auxiliary chamber permits the latter to be heated 
up rapidly on starting the engine, and results in a quick 
adjustment of the temperature of the wall to varying 
conditions of load. 

Dealing now with the general construction of the 
engine, the cylinder block and crankcase are cast in 
one piece, as clearly shown in Fig. 2. The casting is in a 
non-corrodible aluminium alloy. The combustion 


stresses are carried by suitable arranged ribs, in pre- | 


ference to carrying the main bearing bolts through 
the heads, the latter arrangement, in the case of divided 
heads, having the effect of increasing the cylinder 
centres. The heads are cast in pairs in nickel iron, the 
use of this metal enabling a thin wall to be employed 
without danger of cracking. The cylinders are fitted 
with centrifugally-cast liners of the wet type. As 
shown in Fig. 3, the upper end of the liner is provided 
with a flange, which is gripped between the cylinder 
block and the head, while the lower end is provided with 
the usual gland to permit the liner to expand freely. 


The pistons are of die-cast Y-alloy, and are fitted with | 


four gas and one scraper ring. The gudgeon pins are 
of the full floating type, drilled for lubrication. The 
connecting rods are drop forgings in high-grade steel, 
and are fitted with a plain bronze bush at the small end, 
and a white-metalled bronze bush at the big end. The 
crankshaft is machined from the solid, all bearing sur- 
faces being hardened and ground. It is of large dia- 
meter, and is carried in seven bearings. Overhead 
valves are employed, located in the centre of the cylin- 
ders, and operated by push rods. The camshaft is a 
drop forging, with ground cams in one piece with the 
shaft. It is carried in roller bearings at the forward 
end, the intermediate bearings being of bronze. Sepa- 
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rate air filters are fitted in each of the three covers over 
the valve gear. The shafts for the dynamo, water- 
pump and fuel-pump drives are all carried in ball bear- 
ings, the drive being by triple chain located in the casing 
already referred to at the forward end of the engine. 
The chain is fitted with an automatic tensioning device 
and is lubricated by a continuous oil flow. It is easily 
accessible for inspection through a large circular open- 
| ing on the front of the casing. The cover for this open- 
ing is clearly visible in Fig. 1. The fan is in line with the 
water-pump shaft, from which it is driven through a 
slipping clutch. The latter is of large diameter, and 
eliminates chain snatch or excessive stresses in the fan 
| spindle. The dynamo, water pump or fuel pump can 
readily be removed without disturbing any other 
part of the engine. The fuel-injection system hardly 
| calls for special comment. A Bosch pump is employed, 
| in conjunction with a governor which cuts in at certain 
| speeds to prevent the engine racing or stalling. Heater 
| plugs are fitted for facilitating starting, as shown to 
the left in Fig. 3, and a compression release device on 
| the exhaust valves enables the engine to be turned by 
| hand. 
The engine is lubricated on the dry-sump principle. 
The oil is contained in a tank having a capacity of three 
gallons and located below the level of the sump. The 
latter is easily removable and incorporates a sludge 
trap. All the piping is located in the sump and does not 
interfere with the removal of either the tank or the 
sump. ‘Two pumps are provided, driven in tandem by 
helical gearing at the forward end of the crankshaft. 
The main pump feeds oil to the main bearings, the big 
ends, the camshaft bearings, and the overhead valve 
gear. A further supply is taken to various points on 
the chain drive for the auxiliaries. The auxiliary pump 
serves to drain the oil from the back of the sump to 
guard against flooding on long hills. A relief valve 
and filter are fitted on the delivery side of the main 
pump, the relief valve incorporating a device which 
automatically reduces the pressure to about 10 lb. per 
square inch when the engine is running light, and in- 
creases it to from 50 lb. to 60 Ib. per square inch on full 
throttle. The arrangement effects economy in the oil 
consumption and reduces the carbon deposits. Fresh 
oil is supplied to the engine through a long filler on the 
top of the chain case, visible in Fig. 1. The engine is 
cooled on the closed-circuit radiator system, the 
location of the water pump having already been 
|referred to. Long glands, packed with grease, are 
provided on the pump spindle, and it is only necessary 
to use a grease gun occasionally to prevent leakage. 
Provision is made for driving an exhauster or com- 
pressor, and also a fuel feed pump. The engine is 
arranged for three-, four-, or five-point suspension, and 
can be adapted to suit any type of vehicle with either 
forward or normal control. The performance curves 
for the engine are shown in Fig. 4. 
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CANADIAN STEEL Propvuction. — During the nine 
months ending September 30, the Canadian output of 
steel ingots and castings totalled 257,843 tons, against 
582,855 tons during the corresponding period of 1931. 











THE ECONOMICAL CONTROL OF 
THE SPEED AND POWER FACTOR 
OF THREE - PHASE INDUCTION 
MOTORS.* 

By T. F. Watt, D.Se., D.Eng. 

In recent years extensive investigations have been | 
carried out in connection with the problems which | 
arise in the applications of three-phase induction | 
motors for industrial drives. Particular attention 
has been paid to the economical control of the speed and 
power factor of such motors by means of alternating 
current commutator machinery connected in cascade 
with the rotor of the induction motor. Two types 
of speed control may be considered, viz. : 

(i) The motor may be operated so that the no-load 
speed may be adjusted to any desired value above 
or below synchronism, the motor then working with 
only a small drop in speed as the load comes on, that 
is to say, the motor has a shunt speed characteristic. 
This type of drive is principally used for such 
purposes as pumping machinery, fans, compressors, 
and blast furnace blowers. 

(ii) The motor may have any desired value for the 
no-load speed but when the load comes on there will 
be a relatively large drop in speed thus giving the motor 
the speed characteristic of a compound machine. The 
kind of service for which this type of drive is principally 
used is for the operation of rolling mills which are 
provided with a flywheel set, so that the supply mains 
are screened from the greater part of the fluctuations 
of the load. The slip at full load for such a drive is 
usually from about 8 to 12 per cent. 

Cascade connected commutator machinery for the 
control of the speed and power factor becomes com- 
mercially important for induction motors of sizes 
greater than about 200h.p. It is of interest to note 
that there are other very important applications of 
the induction motor in which the control is obtained 
by means of cascade connected alternating current 
commutator machinery, such for example, as the 
supply of the “ Blindleistung " or “ imaginary power ” 
for compensating all pressure drop in long distance 
transmission lines and the linking together of two 
power networks of different frequencies. 


Part I.Tue Vector FORM OF THE GENERAL EQUATION 
FOR THE CIRCLE DIAGRAM OF THE INDUCTION Moror. 


In Fig. 1 is shown, in diagrammatical form, one 
phase of a three-phase induction motor of which the 
circuit on the left is the primary and the circuit on | 
the right is the secondary. The p.d. applied to the | 
primary winding is V, volts per phase and the e.m.f. | 
which is injected into the secondary circuit is E, | 
volts per phase, the frequency of this injected emf. | 
being the frequency of slip. 

The primary resistance per phase is r, ohms and 
the leakage reactance is z,, ohms per phase. The 
corresponding quantities for the secondary circuit | 
are r, ohms and z,, ohms, respectively, the mutual | 
reactance of the two circuits being z,, ohms per phase. | 
The value of each of these reactances is that corre- | 
sponding to the supply frequency. 

The following relationships will then hold. vi 
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where ¢ is the Blondel leakage co-efficient or, as it is 
sometimes called, the “ tetal leakage co-efficient.” 

It is to be observed here that in the following 
treatment the iron losses are neglected and also the 
effect of saturation of the iron circuit. 


The equations for the two circuits may then be | 


written, 
V, (ry + JX DI, + Jam I, (1) 
E, = (rg + j eX.) 1, + jer, (2 
where ¢ is the slip.t 
From these equations it easil.- follows that 
E : 
I, (r, Im 2) pXye 
= Vv; 4 
V, : - (3) 
(7, Fat 9 Ry rg) UXegry rm? — X, X_) 4 
This relationship may be written 
I, CDs (4) 
Vv, A+Bs 


where A, B, C, and D are constant complex quantities. | 


The form of equation (4) holds for the case in which 


* Paper read before Section G of the British Association 
at York, on Wednesday, September 7, 1932. 

t Vector quantities are denoted by symbols in heavy 
Clarendon type. , 
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E, is of constant magnitude and also for the cases | 

in which E, is proportional to the slip s or proportional 

to the speed (l—s). In any case the frequency of | 

E, must of course be the slip frequency. 

It may be proved that, provided V, is ose 
the equation (4) represents a circle. 

| 

| 

| 


At synchronous speed, s = 0, and I,.., = V, -* 
eae D 
At infinite slip s wo, and la= V, 4 
Equation (4) may then be written* 
I, — Ie l . 
(5) 
Is=, Ie , B . 
A 


From the form of this last equation it is clear that 
the circle which is the locus of the extremity of the 
vector I,, may be obtained by inverting the straight 


line 1 B 


+5 


Now both the position and magnitude of a circle are 
defined if three points on the circle are known, or if 


Pig.1. 


&. 


“7? 
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| two points are known and the direction of the tangent 
at one of the points. Suppose, for example, an 
uncompensated induction motor is considered, that 
is, one for which the injected e.m.f. E, = 0, so that 


I, re jes X- 8 
Vi (rate tI Xara) + (em? — Xy Xe + 7 XQ)” 

| 
It may be shown that the direction of the line 


l rf s is parallel to the tangent to the circle at the 


| point Fx, see Fig. 2, for which s = «. In Fig. 2, the 
| line N N;, is drawn parallel to the tangent through 
| Fo and passes through the no-load point F, which, 
n this case of the uncompensated motor, is also the 
| point of zero slip. 

For any current vector OH the intercept F, L 





| will be proportional to the slip for that current. If 
|G F, be drawn tangential to the circle at F,, then. for 
a small increment of the no-load current § I); _ , =F oH, | 


the corresponding increment of the slip 5s will be pro- 
portional to the intercept FL. 

Now in the triangles F, H L, GH Fe, 
ship holds that 


the relation- 





F,H GH 
FL ~ GF,’ 
| 
that is, in the limit, 
1 [3 I GFy_, | 
kLds Js» GF x , | 
where & is a constant so that d r) =k, and this 
as =v | 


ratio determines the tangent to the circle at F,. 
* See: L. 


Dreyfus, ‘* Kommutatorkaskaden 
Phasenschicber.”’ 
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Now in the equation for the circle 


_i, — I a 
Is=o . Ix Ba ee, 
it is easily shown that 
dI B 
oe —_ = [ t. - l=» | A’ 
| or, 
dt 
B ds je=o 


If then, the three quantities I,, I,—,, and : ] 

8 s=0 
are known, the circle is completely defined. 

In what follows, the compensated induction motor 
will first be considered for the case in which the injected 
e.m.f. E, is of constant magnitude, such as would be 
obtained by means of a simple frequency converter 
directly coupled to the shaft of the motor, the stator 
of the converter being unwound. Such a frequency 
converter cannot develop a torque, but the speed of 
the motor can be economically controlled by such 
means, the power corresponding to the difference in 
speed between the rotor and the rotating field being 
returned to the mains through the converter. 

The equation of the circle is given by the relationship 


I, C+ Ds 
Vv; A+B°’ 
where 
A=a,+)8; (ry %2 + 7X, 12) 
B = a, + j By = (um? — X, Xq) + I Xa 
: E 
Cc ay J Bs Ys J 2m v. 
D a i Bs 2X, 
The centre of the circle is given by,* 
abscissa, 
= Vi [" ay — aea3 + By By PoP] 
: a, B, — Bi ag : 
ordinate, 
Vi [as B, a By ~ a By ~ ae P| 
“Vu , 
, 2 a, B, — B, ag 


and the radius R is given by 


a, By — B, ag 

The special case of the uncompensated induction 
motor is obtained by inserting E, = 0 in the foregoing 
expression for C. 


Part IIl.—Tue Crrecite DIAGRAM FOR THE COMPEN- 
SATED INDUCTION Moror. 


In Fig. 3, the circle diagram for the uncompensated 
motor is shown by C,, that is, for the case in which 
the rotor slip rings are short-circuited. The centre 
of this circle is M,. If an e.m.f. of constant magnitude 
E, volts per phase and of slip frequency, be injected 
into the rotor circuit, the current diagram for the 
stator circuit will be given by the circle C, of which 
the centre is M,. 

Now it may be proved that the following relation- 
shipst exist between the two circles C, and C,, viz. :— 

(i) The point Foo corresponding to s = oo is common 
to the two circles. 

(ii) The angle > between the injected e.m.f. vector 
E, and the negative direction of the ordinate axis 
is equal to the angle between the line M, M, which 
joins the centres of the two circles and the line M, D 
drawn perpendicular to the current vector O F ,. 

(iii) If the no-load circle be drawn, that is the circle 
with centre G on the ordinate axis and radius G O 

V; 


= 3 
- 


, it will pass through the no load points Foo’ 


F,, Feo, and, of course, through O the origin of 
co-ordinates. 

(iv) If a line F, F., be drawn through the no-load 
point F, of the uncompensated motor circle C, and 
parallel to the injected e.m.f. vector E,, the point 
F., will be the point of synchronous speed for the 
compensated motor. 

(v) The “Torque Line” for the uncompensated 
motor is the line Foo F, and the total torque for any 
current vector O F, is given by 
af Va 


0 9-S1 


2 yma 1 1 
xX 2rn, J 


T Tuo kg.-metres 


where 


nj ¥.p.s. is the synchronous speed of the motor. 

Ywo is the ordinate of the centre Mo: 

Txo is the intercept in amperes given by the torque 
line Fg F & with the ordinate of F. 





* G. Thielers : A.S E.A.-Journal, vol. viii, 1931. je 
+ See also L. Dreyfus, A.S.£.A.-Journal, vol. iii, 


| 1926, page 78. 
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(vi) The “ Torque Line ” for the compensated motor 
is the line F» F,, and the torque for any current vector 
O F, is given by 


Vi — 2yucr 
T=3| -+—-¥c'1 | 7. kg.-metres. 
[Fare ee | te ie _ 


(rg + 5% Xq) —j xm Es 
i, = V3 SS TT ou (6) 
” + Lam? a + (ry + 9X4) (rg + 5 % Xs) 

Taking the no-load current to be the same as in 
case (ii) just considered, viz.: I,, = j 1-5 amperes, 
the corresponding value of the injected e.m.f. which 
must be injected into the rotor circuit is found to be 

E, = 24-86 — j0-9 

The circle diagram corresponding to this value of 
the injected e.m.f. is shown in Fig. 4 by the cirele 
C,., and the co-ordinates of the centre of this circle 
are, abscissa, 2% eo = 214 amperes; ordinate Yuco 
— 218 amperes. The radius of the circle is R 
= 308 amperes. 

An inspection of the configuration of this circle 
shows that the machine will work at a very poor power 
factor and consequently this method of obtaining a 
| no-load speed which is far removed from synchronism 
Part III.—Txe Comrensatep Inpvuction Moron | °#nnot be considered to be satisfactory. 

with SHUNT SPEED CHARACTERISTIC FOR A wipE| , ™ an elegant theoretical investigation, it has been 

RANGE OF NO-LOAD SPEEDS. | shown by Dr. L. Dreyfus*, that, by suitably coupling 
| the rotor circuit with the stator circuit so that, in 

From what has been said already, it is clear that the | addition to the constant value of the injected e.m.f. 
no-load speed of an induction motor may be fixed at | there is also injected an e.m.f. which is proportional 
any desired value by a suitable choice of the e.m.f.| to the stator current, it is possible to select a circle 
which is injected into the rotor circuit. It is not! such as C,, in Fig. 4 which gives a good power factor 
possible, however, in this simple way to obtain a good | over a wide range of operation and this same circle 
power factor operation for the motor when the no-load | can be maintained as the current diagram of the motor 
speed is widely different from the synchronous speed.|! whatever value may be chosen for the no-load speed. 


From (iv) it will be seen that, for the position and 
magnitude of the compensated motor circle shown 
by C, in Fig. 3, the no-load speed will be greater than | 
the synchronous speed. 

For no-load speeds which are less than the 
synchronous speed the injected e.m.f. vector E, will 
move into the first quadrant of the co-ordinate axes, 
that is, the angle > will be greater than 90 deg., and 
the centre M, of the circle will lie below the horizontal 
axis (see Fig. 4). 

The point of infinite slip Fx will remain fixed for 
all the circles. 
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That this is so will be evident when the effect of 
injecting an e.m.f. is studied in view of the relationship 
specified in Part II with reference to Fig. 3. 
An example will help to make this clear. 
(i) In Fig. 4, the circle C, is that of an uncompensated 
motor of which the constants per phase are as follows : 
Stator resistance, r, = 0-5 ohm: stator reactance, 
X, = 21-6 ohms; Rotor resistance, r, = 0-018 
ohm; rotor reactance at the supply frequency, 
X, = 2-4 ohm; Mutual reactance x, = 7 ohms ; 


and “! — 3. 
w3 


The conditions for obtaining this desired result 
may be stated briefly as follows :— 
Suppose the injected e.m.f. is given by 
E, _ Vi K + 3, Zm, 
where 
V, K is the constant component of the injocted e.m.f. 
in the rotor circuit, K being a constant complex 
quantity. 
is a coupling impedance between the stator and 
rotor circuits so that I, Zm is the component of 
the injected e.m.f. which is proportional to the 
stator current. 
The equations for the motor may then be written, 
p V,=hh(n +jX,)+jrml, ad (7) 
The radius of the circle is R = 116-5 amperes. V, K + 1, Zm = 1, (rg + 58X.) + jerml, . (8) 
(ii) The circle C,, is that for the same motor as in| At no-load the slip is s — i the equati f 
(i) but in which an e.m.f. E, = — (2-67 + j 0-8) | no-load tng tiie Mise —_nN 
volts per phase is injected into the rotor circuit at a . 
the frequency of slip. In this case, the no-load speed | Va = Tho (71 + J X1) + J 2m Tao. - (9) 
is slightly above synchronism, viz. :—s = — 0-025. | V, K + Tyo Zm = Tao (rg +58 Xa) +5 % 2m Tyg (10) 
The co-ordinates of the centre of this circle are found | The current at infinite slip is already known because 
to be abscissa x,-, = 112-5 amperes ; ordinate y.:, = | it is the same for all the circles whether the motor is 
25-9 amperes. | compensated or not. If the no-load current is taken 
The radius of the circle is R = 115-6 amperes. | to be the same as that given by the required circle 
The no-load current is I,, = j 1-5 amperes. | di 


The co-ordinates of the centre of the circle, as deduced 
from the formula given in Part I, are, 
abscissa, x, = 130 amperes; ordinate, y, 
amperes. 


5°7 





! | diagram, C,, and the direction of the tangent to the 
at pe - clear from an inspection of Fig. 4 that | circle at the no-load point is made independent of the 

e circle diagram so obtained gives a good power| no-load slip, it follows, from what has been said in 
factor throughout a wide range of operation of the! Part I, that the circle diagram will also be independent 
motor. of the no-load speed. That this is so follows from 

(iii) Suppose now that it is required to obtain a | the fact that two points on a circle and the direction 
no-load speed which is equal to, say, 0-75 times the | of the tangent at one of the points defines the circle. 
synchronous speed, that is, the no-load slip is | If therefore these three quantities are made independent 
8) = 0-25. > ; | of the no-load speed the circle will also be independent 

The necessary value of the injected e.m.f. for this of the no-load speed. It is then possible, as already 
purpose is easily found from the equation (3) in Part I | = 4 ge - a penning aa ‘" ye 
when the no-load current is known. The relationship | ** “c1 ™ *18- * @n@ obtain the same circle as the 


current diagram of the motor whatever the no-load 
speed may be. All that is necessary is to determine 
what value must be given to the coupling impedance 
Zm which will satisfy the required condition. In 
order to obtain this value, the condition is written 
down which states that the tangent at the no-load 
point is independent of the no-load speed. From the 
results which have been given in Part I, it will be 


seen that this requirement means that - a HF 
=80 


shall be independent of the value of 8. 
By differentiating equations (7) and (8) respectively, 
the following equations are obtained, viz. :— 


0 = of] xX (ry + 9X4) + =| xX Jj Xm 
8. s= 8) as 8=380 
oh) xX Zm = oh] X (re + 7 8 Xs) 
§ p= 5 < s= 30 

+ d I 


| X J @m 8 + Teg 79 Xe + Tho J em- 


de 8= 8) 


dl 
Solving these equations for ~ ‘| gives 

ds = 30 
ty j xm (J xm Tho + J Xa Tao) 
ds _'s=s (r, +7 X,) (re+J 8% Xq) —jxrm (j 8 Xm— Zm) 
If this quantity is to be independent of the no-load 
slip 8, it is clear that the following relationship will 
satisfy this condition, viz. : 


J Xqh% (71 + I Xy) — Fem em % — Zm) = 0, 
that is, 


—_— x 
Zm =: — a(r, +7 X,0) —* .an 
Tm 
where 
X, Xg — tn? 
o - —= —— ‘ 
he 
The no-load current may now be stated in terms of 
the no-load slip s,, the coupling impedance Z,,, and 
the constant component V, K of the injected e.m.f. 
E,, viz. : 
a [= (rs +- J & Xe) —jrmK j ] 
aad a tm? 8)+-j em Zm-+ (td Xs) (rat 3% Xo) 5 
‘ : may i 

As an example of the application of this result the 
conditions of Case (iii) of the foregoing may be 
considered, viz. :— 

No-load current Ij) = 7 1-5 amperes: no-load slip 

8 = 0-25. ' 

oe _ X,X_— xm' 
Blondel leakage co-efficiento = — X, X. 

The required value of the coupling impedance will 
then be given by 

Zm = — (0-0425 + 7 0-106). 

The value of the constant component of the injected 

e.m.f. is then found to be 
V, K = (24-7 — 7 0-84) volts, 
so that the injected e.m.f. at no-load will be given by 
Ex = V, K + Io Zm = 24-86 — 70-904. 

The equation of the circle may now be found by 
eliminating I, from the equations (7) and (8) 
and inserting 


= 0-058. 


K = 0-0855 — j 0-0029. 
since the magnitude of the applied p.d. V, is 289 volts 
per phase. 

This gives the standard equation for the circle in 
the form 

I, — 0-002 — 70-60 + 72-39 x » 
V, 0-751 + 70-10 + (— 2-8 +7 1-2)8 

The co-ordinates of the centre of this circle are then 
abscissa, xm, = 117 amperes; ordinate, yu, = 14:6 
amperes, and the radius of the circle is R = 118:5 
amperes. 

This circle is, therefore, practically identical in 
size and position with the circle C,, specified in Case (ii) 
in the foregoing and shown in Fig. 4. It thus appears 
that, by suitably coupling the stator and rotor circuits, 
the same circle diagram can be obtained for all values 
of the no-load speed, and this circle diagram can be 
chosen at will to suit any given conditions as regards 
the power-factor which may be required to be fulfilled 
for the working range of the motor. 

Dr. Dreyfus* has shown that this compounding 
effect is obtained incidentally in the Scherbius system 
of speed control with shunt speed characteristic. 


Part IV.—ComPENSATED INDUCTION Motors wITH 
CompounD SPEED CHARACTERISTIC. 


In the case of rolling-mill installations, the load 
fluctuations are very large, and, in order to screen 
the supply network from the greater part of these 
load fluctuations, a flywheel is coupled to the motor 
such that, when the peak loads come on, the flywheel 








between the no-load current I,», the no-load slip 8,, 


and the injected e.m.f. E, is thus found to be | * AS.E.A.-Journal, vol. iv, 1927, No. 8. 





* loc. cit. 








is induced to slow down, thus releasing some of its 
stored kinetic energy. In this way, the peaks of the | 
load are taken up by the flywheel and the load on| 
the mains is kept much more uniform than would | 
otherwise be the case. In order that the necessary | 
speed variations of the flywheel may be brought about, 
the speed characteristic of the motor must be such | 
that a relatively large drop of speed takes place when 
the motor is loaded. The simplest way of obtaining 
this speed characteristic is to insert resistances in the 
rotor circuit. This method, however, is uneconomical 
and results in a serious addition to the heating losses 
of the machine. Thus, if the added rotor resistance | 
is such that the motor speed is reduced to one-half | 
the synchronous speed, the power wasted in heating 
the resistances is equal to that which is converted into 
the form of mechanical power at the shaft of the| 
motor. The resistance method of obtaining speed | 
variation is also characterised by the fact that the 
no-load speed is approximately the same as the 
synchronous speed, that is to say, the method does not 
give any control over the no-load speed. A further 
feature of the resistance method of speed control is 
that it does not give any improvement of the power 
factor; for a given torque, the power-factor of the 
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resistance-controlled motor is not greater than that 


of the motor when running with short-circuited slip 
rings. 

In the case of a normal induction motor with short- 
circuited slip rings, the torque Tym. which will be 
developed is given by the relationship 


Taga 


power in watts transmitted to the rotor, where n, 
is the synchronous speed in r.p.s. 
Of this power, the amount 


2am X 9-81 


® ig 9°81 Tign, watts, 


is transformed into mechanical power, where n, 
r.p.s. is the speed of the rotor. This may be written 
in another convenient form, viz.:—If H.P. is the 
horse-power developed by the rotor 

Tren N, (r.p.m.) H.P. 726. 
The difference between the power transmitted to 


the rotor and that which is transformed into mechanical 
power gives the amount lost in heating the rotor winding 
that, 


so 


Tkgm 


For small values of the slip the rotor current I, may 
be taken to be I, that is, the component of the 
rotor current which is in phase with the induced 
e.m.f., The current I,, will be at right angles to the 


2a @ Sl i(n, n,) 


3 I,’ ry. 


vector of the rotating field and is the component to 
] 


which the torque is due.* 
If s is the slip, then 


(Mm mM) oy, 
so that 


29 9-81 amy Tien 


3 bya Te 
The induced e.m.f. in the rotor at any slip s will be 
given by « E,, where E,, is the induced e.m.f. when 
the rotor is stationary. For small values of the slip 
8 Ey 
laa 
"2 
very approximately, hence, 


. 3 Ise fs 3 les Eu 
: — 2r9-Slen, 279-81 n,’ 
that is, 
As 
Pign , 
's 
where A is a constant. 


* When the magnetising current is carried by the 
motor, the torque is produced by the mutual action 
between the stator current and the rotating field. 
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When a resistance of R, ohms per phase is connected 
to the slip rings the torque will be 


_As 


"7 


Tkam 


= Ry 
For a given torque, therefore, it is clear that when 
the resistance R, is connected in the rotor circuit the 
slip will be thereby increased in the ratio 

tr, + Ry 

Ts 
This is shown in the diagram, Fig. 5. When the rotor 
resistance is r, ohms per phase, the torque-slip line 
is given by OC. When the rotor resistance is increased 
to r, + R, ohms per phase, the torque-slip line is 
given by OD. Thus for a given torque OA, the 
slip is Od when the rotor resistance is r, ohms and 
when the resistance is increased to r, + R, ohms the 

slip becomes increased to O g. 
As already stated, a great objection to this method | 
for producing a large drop in the speed of the motor | 





| a8 the load comes on, is the serious loss of energy due | 


to the heating of the resistances R,. 
It is to be noted that when the resistance R, is! 
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connected to the slip rings the p.d. across the slip 
rings will be given by I, R,, that is, 
Ex Re, 
r 
This p.d. may be regarded as a back e.m.f. applied 
to the slip rings and of a magnitude which is propor- 
tional to the rotor slip s. 

The use of alternating current commutator machinery 
connected in cascade with the rotor of the induction 
motor provides a very satisfactory method for producing 
the requisite falling speed characteristic and two such 
systems will be briefly considered here, viz. :— 

(1) The method which has been developed by 
Messrs. Brown, Boveri, and Company, Limited, and 

(2) The method employed by the Oerlikon Company. 

The amount of slip usually required is about 10 
per cent. at full load for the purposes for which 
these methods are used. 

Method 1. The Brown Boveri Method.*—In this 
system the phase advancing machine is of the well- 
known Scherbius type, that is, the armature winding 
has a pitch of 120 electrical degrees. The field system 
has salient poles, and there are arranged three such 
poles for each 360 electrical degrees. A compensating 
winding is provided on the stator to neutralize the 
reactance of the armature winding and commutation 
poles are provided, there being 3 commutation zones 
per 360 electrical degrees instead of 6 as in the normal 
type of three-phase commutator armature. 

The excitation of the machine is provided by means 
of three distinct windings each of which is supplied 
from the slip rings of the induction motor as shown 
in Fig. 6, viz.: 

(1) The “resistance field winding” which is 
connected to the slip rings through a non-inductive 
resistance f, the magnitude of these resistances being 
such that the current in the winding is practically 
| in phase with the slip ring voltage. 

(2) The “reactance field winding” 


which is 





* See Brown-Boveri Review, May, 1926. 





__ em SS 





connected to the slip rings through the reactances g, 
the magnitude of these reactances being such that 
the current in the winding will lag by practically 
90 deg. on the slip ring voltage. 

(3) The “series field winding ” 
full rotor current. 

The total e.m.f. which is induced in the armature 
of the speed and phase controlling machine 6, Fig. 6, 
is, therefore, the resultant of the e.m.f's. due to these 
three windings. The controlling machine 6 may be 
driven either by a small separate induction motor, 
as shown in Fig. 6, or it may be directly coupled to 
the shaft of the main induction motor. In the former 
case, the energy corresponding to the additional slip 
of the main motor is returned to the line. In the 
latter case, the energy corresponding to the addi- 
tional slip assists in driving the rotor of the main 
motor. 

Reference may be made to the simple, vector diagram 
per phase shown in Fig. 7 in which the leakage 
reactances of the rotor of the induction motor and 
the armature of the commutator machine are neglected. 
It is assumed here that the whole of the magnetising 
current for the induction motor is supplied to the 


which carries the 











rotor. This is not, however, necessarily the case 
L A 
Fig.7. 
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and the following investigation deals with the general 
case in which the magnetising current may be supplied 
partly to the stator winding and partly to the rotor 
winding. 

The schedule on page 639 defines the individual 
vectors which are shown in Fig. 7. 

From what has been said already it will be under- 
stood that the slip ring pressure V,, will be nearly 


proportional to the vector OC that is, approximately 
proportional to the rotor slip s, so that, Vig ‘. 


s.K 
The vector HW will also be proportional to the slip 


so that HN = s.k. The vector CB is proportional 
to the rotor current so that E,,, = I,. B. The vector 


TH may be resolved into the two components CM 


and WHA of which WH is approximately proportional 
to the active rotor current I,, and therefore propor- 
tional to the slip s, that is, 


MH = Tea B. 


The component TM is a proximately proportional to 
the magnetising current Iy, and is, therefore nearly 
constant. 

The reactance e.m.f. vector N@ will be practically 
constant, except for very small values of the rotor 
slip, since the pressure applied to the “ reactance field 
winding ’’ is proportional to the slip, and the current 
in this winding will be inversely proportional to the 


slip. 
The following relationships will then hold approxi- 
mately, 


Ver = Ec = MH T HWN=s.K, 
that is, 
s.k + Ian B s. K, 
that is, 
s(K — k) 
lee os SS. 
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" Since the torque is proportional to the current Iu, 
the expression for the torque may be written 

s(K — k) 

——— 
where A is a constant. 

By varying the magnitude of k, that is, by varying 
the current in the resistance field winding, the amount 
of slip for a given torque may be easily adjusted 
and may be controlled. 

Referring now to the vector diagram shown in Fig. 7. 
The e.m.f. E, which is induced in the stator winding 
is given by 


E, =— {7 2 I, +j2m I,) - (13) 


so that the applied p.d. at the stator terminals is 
given by 
V, = (r, + J X,) I, + jrm I, - (14) 


as in Part I, equation (1). 


v,A Pig.8. 
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The e.m.f. which will be induced in the rotor at 
any slip s will be given by 


w 


Eos = 8 E, —* = — (2,81, +98 tm 1I,)- (15) 
1 


w 

Now the rotor circuit consists of the series connection 
of the rotor winding of the induction motor and the 
rotor winding of the commutator machine. 

The slip-ring p.d. V,, of the induction motor will 
be such that 

Ees = Vex + Ie (rg + 9 8 ex) - (16) 
as will be seen from the vector diagram of Fig. 7. 
The total e.m.f. E, which is generated in the rotor 
of the commutator machine will be such that 
Vex + Ec = I, (te + 9 re) - (17) 
where 
is the resistance per phase of the commutator 
machine rotor winding, 
8 2%¢is the leakage reactance for the slip s of the 
commutator machine rotor winding. 

Now the total e.m.f. E, which is generated in the 
rotor of the commutator machine is the resultant of 
the following three components, viz. :-— 

(i) The e.m.f. — I, Keer. induced by the series field 
winding b, Fig. 6. 

(ii) The e.m.f. — Vse Kr induced by the resistance 
field winding f. 


Te 


(iii) The e.m.f. + 7 Ver = induced by the reactance 
field winding g. 
so that, 


Ec = 


Hence, from equations (17) and (18). 


7 K 
— I, Keer. — Vex Kr + J Ven = ° (18) 


+c Key (re+ jae) (19) 


that is, 
[ . Kz - . ‘ 
Vox | 1—K,+) - | Is (re+Keer.+j 82:c) - (20) 
But from equations (15) and (16) it is seen that 


Vexn= — (f 8 2g I1,+j 8 tm 1,)— I, (re 4-J 8 221). (21) 
so that, 


Vox Kr T 7 Vex 


[a ae +57] [— j sa, I, — In (re +9 8 tq) 


—jsxm I,) I, (re + Keer. + j 82.) «. (22) 











that is, 
ome [1 —Kr+j “| js To+Ts 


. : . .K 
(re + Keer + Je Xe) =) 8 Xm [1- Kr J = | I, 


T js xx) I, ~- I, 


or 
I 
~) 


F F . K 
(Te tJ 8 @Q+J seis) | =I,j sem| Kr—1—) <2]. (23) 


or by substituting for I, in equation (14). 


[ = mtat2 Ay) [ re Keer. +j 8 tue (a- Ke-+j ns) 
j tm : 8 


(T2+j 8 X.) =1,j8tm [ Ks —1l-—j Ks, 


from which it follows that 
v=, [tr +jX,) + 
8 xm? (j Kz-+8 {1—Kr}) 
(ro +3 8X gj Ka +0(1— Kr) +(e + Keer. +3 8210)] 


I, [ r+ Keer. +9 8 Xie (:- Ky Tt i 





(25) 











Vector. | Quantity Represented. 
oc 8 E,, The e.m.f. which is induced in the rotor 
at the slip s. 

OA In The magnetising current which is 
assumed to be wholly supplied to 
the rotor winding. 

OK | Ina The active component of the rotor 
current, that is, the component which 
is in phase with the induced e.m.f. 

oD I, The total rotor current. 

OL $#|kt The stator current. 

—_— - 

OF | I,r, The pressure necessary to drive the 
rotor current against the rotor 

resistance of the induction motor. 

—_- ] 

FC | Vs § The rotor slip ring pressure. 

ae | . 

FG (| I,7 The pressure necessary to drive tho 
rotor current against the armature 
| resistance of the commutator machine. 

CG | E- The e.m.f. which must be induced in 

the armature of the commutator 
| machine. 

CH | Eur. Thee.m.f. generated in the commutator 
| machine due to the “series field 
| winding.”’ This vector is parallel to 
the vector OD. 

HN E, The e.m.f. generated in the commutator 
machine due to the “ resistance field 
winding.” This vector is parallel 
| to the vector FC. 

NG §$ Ex The e.m.f. generated in the commutator 


machine due to the “ reactance field 
winding.”” This vector is at right 
angles to the vector HN. 


As a numerical example, the motor which has been 
considered in Part III will be considered, the constants 
being as already stated :— 
r, = 0-50hm; X, = 21-60hms; 2m = 7 ohms; 
X, = 2-4 ohms; r, = 0-018 ohm. 

In addition it will be assumed that the resistance 
of the commutator armature circuit per phase r, = 
0-018 ohm, and the leakage reactance z,, = 0-04 
ohm. The constants for the individual field excitation 
windings are assumed to be as follows :— 

Kz 0-04; K = 0-8; Keer. = 0-04. 

In Fig. 8 is shown the current diagram obtained for 
these conditions as deduced from the relationship 
given by equation (25). 

2. The Method used by the Oerlikon Company.*—An- 
other successful method for obtaining the compound type 
of speed characteristic is that employed by the Oerlikon 
Company and which is diagrammatically illustrated in 
Fig. 9. In this method a frequency converter P is 
driven from the shaft of the main motor A. The stator 
of the frequency converter is provided with a com- 
pensating winding in series with the commutator 
brushes, and this series arrangement is connected to the 
slip rings of the induction motor. The excitation of 
the frequency converter is obtained by means of the 
transformer T; which is connected to the slip rings 
of the converter. In this way the excitation of the 
frequency converter is made proportional to the stator 
current of the induction motor. 

In order to get the correct phase compensation, 
it is necessary to set the converter at a definite angular 
position relative to the rotor of the induction motor 
before the two machines are coupled together. 

The compensated type of frequency converter used 
in this system is characterised by the fact that the 
current which is supplied to the slip-rings is only that 





* Bulletin Oerlikon, August, 1927. 


| corresponding to the magnetisation, and thus the 
design of the switches and other circuit connections 
is simpler and cheaper than is the case of the simple 
frequency converter without any stator winding. 
A further feature of the compensated type of frequency 
converter is that a torque is developed by the machine 
so that the energy corresponding to the additional 
slip is made available as an increase of the driving 
torque on the shaft of the motor. 

By means of alternating current commutator 
machinery connected in cascade with an induction 
motor driving an Ilgner flywheel set, it is now possible 
to maintain the load on the motor constant and the 
power factor unity, whilst the load fluctuations are 
taken up by corresponding changes in the speed of 
the flywheel.* This is done without the use of any 
regulating devices to control the speed of the motor 
as was formerly the case, and many such installations 
are in operation on the Continent, driving and con- 
trolling winding sets in mines. 








ELECTRIC TRACTION IN 
COPENHAGEN. 


In order to cope with the increasing suburban 
traffic, three sections of railway in the neighbourhood 
of Copenhagen are being converted from steam to 
electric traction. The lines involved are those from 
Valby to Klampenborg, via Copenhagen Central, 
Norreport, Osterbro and Hellerup, and those from 
Hellerup to Frederiksberg, via Vanlose, and to Holte. 
The total length amounts to 38 km. (23-6 miles) of 
double track in addition to a number of sidings. The 
scheme is based on a report of a committee, which was 
appointed by the Danish Ministry of Public Works in 
1926, but did not report until three years later. Parlia- 
mentary authority was obtained in 1930, and it is 
expected that the conversion will be completed by 
1935. 

The necessary energy for operating the railway will 
be obtained jointly from the Copenhagen Municipal 
Electricity undertaking and from a large power com- 
pany operating in North Sealand, transmission being 
effected on the three-phase system at 10 kv. and a 
frequency of 50. The alternating current will be con- 
verted to direct-current in four sub-stations situated 
at Enghavevej, Flintholm, Hellerup and Holte respec- 
tively, and will be transmitted to the trolley wire at 
a pressure of 1,650 volts. The substation equipment 
has been supplied jointly by Messrs. Brown, Boveri 
and Company, Baden, Switzerland, and the Allminna 
Svenska Elektriska A.B., Vesteras, Sweden in co- 
operation with certain Danish firms. Each sub-station 
contains either two or four sets of transforming equip- 
ment, and all will be remotely controlled from one 
central point on the system. 

The trains will composed of one or two units, 
each of which will consist of two motor cars, and one 
trailer, with a total accommodation for 250 passengers 
and a combined weight of 150 tons. Each motor car 
will be equipped with four 120-kw., 750 volt motors 
which will be connected electrically in pairs. It is of 
interest to note that the motors will comply with the 
appropriate British Standards specification, and that a 
proportion of them are being built by the Danish firms 
of A/S Titan and Thomas B. Thrige, to the designs of 
the English Electric Company. The English Electric 
Company are also supplying the control gear. This will 
be operated from a special 65-volt system, energy for 
which will be obtained from a motor-generator set. 
The lighting will also be supplied at the same pressure, 
while an emergency system consisting of two or three 
lamps in each car and the head and tail lights will be 
connected to a 24-volt battery. The pantographs will 
be maintained in their working position by compressed 
air, and will be automatically lowered should the air 
supply fail. The master-controller is to be fitted with a 
“‘dead-man’s”’ handle, the operation of which will not 
only cut off the current, but will apply the brakes after 
an interval of 6 sec. The brakes employed will be of the 
Knorr-Lambertson type and will be supplied from an 
air compressor driven by a 1,500-volt motor. This 
compressor will also provide the necessary power for 
operating the pantograph, horns, sanding gear and 
for opening and closing the doors. During the winter, 
artificial heat will be supplied from some 30 heaters 
in each car, which will be regulated by the guard in 
accordance with the external temperature. The rolling- 
stock is being built by Messrs. A/S Frichs, Aarhus and 
Messrs. Scandia, Randers, Denmark. 

As the acceleration of the electric trains will be 
0-5 m. (1 ft 74 in.) per second per second, which will 
be increased to 0-9 m. (2 ft. 11} in.) per second per 
second after the first 160 m., compared with 0-15 m. 
(0.5 ft.) per second per second on the existing steam 
trains, it is hoped to be able to run a much more 
frequent service than at present. 

* See M. Liwschitz, E.T.Z., vol. xxxvii, page 1,323, 
| vol. Xxxix, page 1,406. 
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VERTICAL KEYWAY-CUTTING MACHINE. 


CONSTRUCTED BY MESSRS. GEORGE 


RICHARDS AND COMPANY, LIMITED, 


BROADHEATH. 

















SLOT-DRILLING AND 
KEYWAY-CUTTING MACHINE. 
l'une machine shown in the accompanying figure is 

an interesting example of the application of modern 

principles of design to the operation of cutting keyways 


VERTICAL 


in shafts, or forming slots for other purposes. The 
spindle is gear-driven and full use is made of automatic 
motion-changing. The cutter does not require to be 
started in a previously drilled hole, but, on being set 
in contact with the work, is traversed vertically to 
the pre-determined depth, when the motion is auto- 
matically changed to a horizontal traverse of the 
headstock, which traverse is itself automatically 
stopped when the required length of keyway or slot 
has been reached. The maximum size of keyway that 
can be cut is 30 in. long by 2 in. in width, while the 
vertical adjustment of 54 in. provided for the spindle 
gives a good range of depth. The machine is made by 
Messrs. George Richards and Company, Limited, 
Broadheath, near Manchester. 

The general construction of the machine will be clear 
from the figure. The spindle headstock is traversed 


on a substantial main slide from the speed change gear- | 


box at the left hand side, to the main shaft of which the 
driving power is supplied either by a 4-h.p. motor with 
a Tex-rope drive as shown, or by a single belt-drive 
from a countershaft. The spindle and sleeve are 
balanced in the headstock. The sleeve is particularly 
massive in order to absorb the repeated small shocks 
from the cutter, and, as in this connection, the fit of 
the spindle is also of great importance special provision 
is made for adjustment. The bearings are of the double- 
cone type which experience has shown to be the most 
suitable for the work. The spindle nose is provided with 
an internal taper in which is a spring collet closed by a 
nut at the top of the spindle. The size of this collet is 
fixed, cutters with smaller sized shanks being carried 
in split bushings. 

At the right of the headstock concentric dials will 
be seen. These are used for setting the mechanism 
to trip when the desired depth of cut has been reached. 
One of the dials is moveable, and when the cutter has 
been brought down so as just to touch the work, is set 
to the depth required. The other dial fixed and 
enables the operator to see the position of the spindle 
relative to its minimum and maximum projection. 
The longitudinal traverse of the headstock is determined 


is 


by the moveable stops clamped to the bed on either 
side of it. These stops are provided with a finely- 


| divided rule which is used in conjunction with an index 


mark on the headstock when setting. The projecting 
lever seen to the left of, and above, the dials effects the 
engagement of the feeds. When commencing a cut the 
lever is put in its top position in line with a division 
on a scale marked “ vertical.’ This engages the down- 
ward feed of the cutter, and when the correct depth has 
been reached the lever falls to the position marked “ hori- 
zontal,’ when the vertical feed of the cutter automatic- 
ally stops and the horizontal feed of the headstock 
begins. When the required length of slot is reached, 
this feed is also tripped and the lever falls to a position 
marked “ feeds disengaged.’’ Ten rates of feed are pro- 
vided by means of change wheels in the headstock. The 
downwards feed is considerably finer than the longitu- 
dinal feed. Large handwheels provide fine hand feed 
to the vertical motion and both fine and rapid hand feed 
to the horizontal one. The spindle speed change is 


| derived from the driving gear-box, nine changes being 


provided through two sets of triple sliding gears. 

The table has a surface 36 in. by 12 in., and is pro- 
vided with a central Vee-groove and flanking bolt 
slots. When ordinary plain shafts are clamped in the 
Vee-groove, they are centred accurately by a dowel 
passing through the table into the knee. For irregular 
work or that needing to be set up in special jigs, a cross 
adjustment of 5} in. is provided for by a handwheel 
and screw. The amount of vertical adjustment, also 
given by handwheel, is 14 in., which gives a maximum 
distance between the spindle nose and the table surface 
of 18 in. Flood lubrication is used where all the moving 
parts are totally enclosed, and the feed mechanism is 
lubricated by a gravity flow from two distribution 
tanks in the top of the headstock. A coolant pump, 
with an efficient return drainage system from the 
table to the sump is provided. 


Inrerton Woots FoR ROADMAKING IN AUSTRALIA. 
Following upon reports that inferior and unsaleable 
wools had been used by farmers to improve the condition 
of local roads in the black-soil country, New South Wales, 
official tests are likely to be made on roads near Broken 
Hill. It is considered that, besides proving useful from 
the road-making point of view, the investigation, if 
attended with successful results, would create an opening 
for the disposal of low-grade wool 
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CATALOGUES. 


Switchgear.—Messrs. M. and C. Switchgear, Limited, 
Kirkintilloch, Glasgow, have sent us new lists of metal- 
clad oil circuit breakers, and disconnecting link boxes. 
with illustrations and descriptive matter. 

Office Furniture—We have received a number of leaf 
catalogues from Messrs. Libraco, Limited, 62, Cannon- 
street, London, E.C., showing examples of tables, filing 
drawers, shelving cases, &c., for office use. 

Motor Starters.—We have received a new issue of 
their catalogue of automatic starters for squirrel-cage 
induction motors from Messrs. Igranic Electric Company, 
Limited, 148, Queen Victoria-street, London, E.C.4. 

Marine Oil Engines.—Messrs. Ruston Lister Marine 
Company, Limited, 15-19, Kingsway, London, W.C.2, 
have issued a descriptive catalogue of oil engines from 
80 b.h.p. to 330 b.h.p. with the Burn patent reversing 
gear. 

Lubricating oil——Messrs. Germ Lubricants, Limited, 
736, Salisbury House, Finsbury-circus, London, E.C.2, 
have issued an interesting and useful pamphlet on the 
lubrication of compression-ignition engines for road 
vehicles. 

Agricultural Tractor.—A folder with several excellent 
illustrations has been issued by Messrs. Marshall, Sons 
and Company, Limited, Gainsborough, describing their 
oil-engined tractor for ploughing, other soil operations, 
power belt driving and road haulage. 

Cranes.—A catalogue of cranes fitted with various 
types of engines, is to hand from Messrs. Joseph Booth 
and Brothers, Limited, Rodley, Leeds. A _ safe-load 
indicator is fitted if required. The lifting capacity is 
5 tons at 16 ft. or 30 cwt. at 30 ft. 

Light-Sensitive A pparatue.—Instruments and apparatus 
for automatically controlling lights, burglary alarms, 
smoke-indicating, &c., are described in leaf catalogues 
received from Messrs. Radiovisor Patent, Limited, 28, 
Little Russell-street, Holborn, W.C.1. 

Ship Stabilizer—We have received a catalogue of the 
Motora ship stabilizer from Messrs. Mitsubishi Ship- 
building and Engineering Company, Limited, Tokyo, 
Japan, whose London office is at 117, Fenchurch-street, 
E.C.3. It gives a full description of the equipment with 
diagrams of tests. 

Electrical Equipment.—A recent catalogue issued by 
Messrs. A.C.E.C, Company of Charleroi, Belgium, shows 
an extensive range of electrical equipment for the types 
of crane used in dockside, railway, workshop and mech- 
anical excavating operations. The text is in French 
and includes much technical matter. 

Electrical Supplies.—We have received a further batch 
of new issues of their catalogues from Messrs. British 
Insulated Cables, Limited, Prescot, Lancashire. These 
deal with dynamo and instrument wires, copper-alumi- 
nium wires and extruded lead, paper pinions, ceiling 
fans, varnishes, jointing materials and joint boxes. 

Pyrometers.—A catalogue of Siemens thermo-electric 

yrometers has been received from Messrs. Elliott 

rothers (London), Limited, Lewisham, London, 8.E. 
Special patterns are made for potteries, blast-furnaces, 
foundries, locomotive superheaters, &c., and prices. are 
stated for parts as well as for complete instruments. 

Laboratory Machines.—A catalogue of laboratory 
machines issued by Messrs. Sturtevant Engineering 
Company, Limited, 147, Queen Victoria-street, London, 
E.C.4, deals with crushing, swing sledge, grinding, ball 
mill, and screening machines and a combination of these 
in which materials pass through the various stages 
successively. 

Aluminium.—The British Aluminium Company, 
Limited, Adelaide House, London, E.C.4, have issued a 
pamphlet, describing the advantages of aluminium for 
*bus bars and connections, and also a pamphlet of illus- 
trations of structures and articles in which the metal 
has been applied for constructional purposes or as a 
protective paint. 

Spray Painting.—Spraying instruments, air vessels, 
and general equipment for spraying, as well as a variety 
of complete plants, are shown in a catalogue received 
from Messrs. Aerograph Company, Limited, Lower 
Sydenham, London, 8.E.26. This catalogue forms a 
complete guide to the process as applied to surfaces and 
to small articles. 

Electric Lighting and Heating.—New editions of their 
catalogues of electric light fittings and radiators are to 
and from Messrs. Verity’s, Limited, Aston, Birmingham. 
The former include a great variety of lanterns, flood- 
lights, reflector lights and all the necessary bracket and 
fitting items and over 20 patterns of radiators are shown, 
each in several sizes. 


Turbo-Alternators.—A catalogue to hand from Messrs. 
Richardsons, Westgarth and Company, Limited, Hartle- 
pool, presents some good illustrations and a description 
of details of the turbo-alternators which they are building 
| to the designs of Messrs. Brown-Boveri. The range of 
| sizes goes up to 100,000 kv.-a., at 1,500 r.p.m., and the 
| voltages up to 36,000. 

Steam Engines.—Messrs. Sulzer Brothers (London), 
Limited, 31, Bedford-square, London, W.C.1, have 
sent us a recent copy of their Technical Review con 
taining descriptions of some of their recent engine and 
mill machinery products. Amongst these are hori 
zontal steam engines designed and built, in one case, 
for a starch factory and, in another, for a paper mill, 
although cheap electric current from public mains was 
available and in use. The economy gained was due to 
the use of high-pressure steam in a high-pressure engine, 
in conjunction with a medium or low-pressure engine 
| giving a supply of process steam. 
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THE EMPIRE STATE BUILDING, 
NEW YORK CITY. 
By Frank W. Sxunner. M.Am.Soc.C.E. 
(Continued from page 589.) 


Clearing the Site—When the site was taken | 
over by Empire State, Inc., it was occupied by 
the original 100 ft. by 200 ft., 12-storey W aldorf 
Hotel, 164 ft. high, completed in 1892, a 85 ft. by 
100 ft. 4-storey annexe, the connected 100 ft. by 
335 ft., 16-storey Astoria Building 216 ft. hig 
completed in 1897, and a 200 ft. by 40 ft., 8-storey 
office building 112 ft. high. These buildings had 
an aggregate content of 12,890,000 cubic feet, only 
a little more than one-third of the volume, and less 
than one-fifth of the height of the structure that 
has replaced them. 

All of these buildings were razed to street level | 
in 44 months, commencing October 1, 1929. General 
excavation for the new construction was com- 
menced on January 22, 1930, and completed by 
March 7, 1930. 
earth, and 17,398 yards of rock, the new sub-base- 
ment floor being 5 ft. below the old cellar floor. The | 
























' was behind or ahead of programme. 


It amounted to 9,000 yards of | 


materials. The three other main PASSE were 
|construction, accounting, and administrative. 
| There were offices for temporary light and power, 
for monthly cost statements, for the civil engineer, 
and for the purchasing agent, together with the 
heads, sub-heads, and assistants for the principal 
| divi isions, all as indicated on the organisation chart. 
'The construction division had charge of both the 
|general builder’s and the sub-contractor’s work. 
|The engineering installation division inspected all 


h, | mechanical and architectural work. The account- 


ing division compiled a daily unit labour cost 
report, showing at a glance whether every class of 
work was progressing as originally estimated, or 
The cost and 
| production department maintained a daily record 
of quantities of material put in place, a weekly 
inventory of materials on hand, a statement of the 
/total hours of work per day, and its distribution 
‘under the different classifications. 

All workmen were engaged by the trade foreman 
before 8 o’clock in the morning. Each man received 
be ticket giving his name, class, rate of pay, and 

time of taking on, which was presented to the 
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site at this date is shown in Fig. 30, Plate XXIV. | time-keeper, and inscribed on a card index where 
The excavation for the 226 foundation piers was |an income tax record of his earnings was made. 
completed by March 27, and produced 463 yards of | Every morning each man received at the time- 
earth and 4,992 yards of rock, some of the pits having | keeper’s office a numbered brass disc which he was 
to be extended to depths of 40 ft. to reach sound | required to show during the morning and afternoon 
rock. The piers required 3,744 yards of concrete .|to the field time checker, and to deposit at the 
The sub-basement excavation was 34 ft. deep below | | timekeeper’s office when quitting work for the night. 
street level, the deepest elevator pits 45 ft., and|On Friday mornings he received a numbered 
deepest foundation pits 50 ft. | aluminium pay check. Envelopes bearing the name 
Construction Operations.—When the vital features | of the workman and amount of pay were filled at 
of design and construction were sufficiently settled, | ‘the bank, delivered by an armed pay party to 
the builders, Messrs. Starrett Brothers and Eken, | the building, and distributed to the workmen in 
Inc., drew up a programme of the principal | return for their aluminium checks. 
operations, so that all materials could be delivered | Erection of Steelwork.—The largest single sub- 
at or before the required time, and operations of | contract was one of about 5,000,000 dols., awarded 
different sub-contractors could be co-ordinated.|to Messrs. Post and McCord, for the fabrication 
Before construction was commenced, the essential |and erection of about 58,000 tons of structural 
field operations were carefully analysed and co- | steelwork. This was executed in about six months, 
ordinated. The work was classified, responsibility |and was much the largest contract ever awarded 
fixed, schedules prepared, and the entire construction | for structural steel in one building. 
force was very systematically organised, in order | The shop and field operations were most efficiently 
to secure rapidity and economy of operations, the | co-ordinated with the work of this firm, whose engi- 
elimination of interference or delay, instantaneous | neering staff prepared shop drawings, &c., and 
control of all features of the work, the utmost | planned and scheduled operations. For the struc- 
accuracy and safety, and the maintenance of | | tural steelwork, 40,202 sheets of shop details were 
charts and records showing at any moment the | required. The number was considerably reduced 
total and current progress, quantities, labour, and | by the fact that above the 6th floor the building is 
actual and estimated costs. The organisation at | symmetrical round both longitudinal and transverse 
the site is shown in Fig. 29, annexed. | axes, so that only one quarter of the drawings were 
Under the superintendent there was a project | required as would otherwise have been the case. 
manager or job runner, linking the organisation to| The steelwork was brought from the manufacturer's 
the owner, architect and sub-contractors. His | works by water, by derrick lighters, in the exact 
office was charged with the receipt and distribution of | amounts required daily, to wharves in New York 
all plans and drawings, interpretation of plans | City, and thence was taken by lorry to the building 
and specifications, preparation of contracts and | where no storage space was available except on the 
changes, shop inspection, and the expediting of | site itself, so that accumulation had to be avoided. 
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It was not considered practicable to lift parts 
more than 30 storeys at a single hoist, and as the 
horizontal distances from the kerb to the faces 
of the main tower were too great to permit derricks 
to be installed on floors above the 6th to unload 
lorries in the street, transfer and relay ‘hoisting 
derricks were required in addition to the usual 
erection derricks. All steelwork above the 6th 
floor, amounting to about 47,000 tons, was therefore 
handled two, three, and even four times, before 
it was delivered to the erection derricks employed 
in assembling the units in their permanent positions. 

All steelwork up to and including the 6th ficor 
was unloaded from lorries on 33rd and 34th streets 
by derricks which were also employed on erection. 
As their 75-ft. booms would not safely reach far 
enough from the tower faces, above that level, 
to unload lorries standing beyond the kerts, the 
30-ton derricks installed at the tower face on the 
34th-street side of the building unloaded the lorries, 
and temporarily stored the parts on the 6th floor 
terrace. From here it was relayed to a transfer 
platform on the 25th floor offset, by one 15-ton 
relay derrick at the centre of the 34th-street side 
on the 30th floor, and by two 30-ton relay derricks 
on separate 25th-floor platforms at the 33rd-street 
corners of the tower. 

When the 46th storey steelwork had been erected, 
the 30th storey relay derrick service wasdiscontinued, 
and the remaining steelwork was unloaded from 
lorries in 33rd-street, two 20-ton relay derricks being 
installed on 52nd storey platforms on the 33rd-street 
side. These relay derricks served the erection der- 
ricks up to the 81st floor, where the 595 tons of 
tower steelwork was transferred to the tower erecting 
derrick. Steelwork erection was terminated by the 
completion of the mooring mast, which involved a 
supplementary contract. 

The 82-ft. sectional steel masts of the 30-ton 
relay derricks on the 25th floor platforms were 
shortened to 60 ft. by removing their centre sections, 
thus almost doubling their rigidity and factor of 
safety. Each erection derrick mast was guyed by 
six 1} in. steel wire ropes adjusted by tackles, and 
the relay derrick masts were lashed to the columns. 
A relaying station at the 25th floor is shown in 
Fig. 33, Plate XXIV. 

The sub-basement, basement, and first five 
storeys of the building occupied a 198 ft. by 425 ft. 
area, and contained 13,040 tons of steel. This was 
handled by nine guy derricks with 75-ft. booms and 
82-ft. masts, and, as the work progressed, these were 
shifted up every second floor in the same vertical 
lines up to the 6th floor, above which they moved 
horizontally as required by the receding walls of the 
tower. Four of these were 9-ton corner derricks 
having a rated capacity of 20 tons each, and the 
remainder five 15-ton interior derricks rated at 30 
tons, although capable of safely lifting 50 tons. 
The foot blocks of the derricks were seated on sets 
of four 14-in., 205-Ib. I-beams, 26 ft. long. 

The 30-ton derricks were equipped with 100-h.p. 
electric hoists, and the 20-ton derricks with 80-h.p. 
electric hoists, all having drums with a capacity for 
3,500 ft. of }-in. wire rope. In addition to the 
service band brakes, emergency brakes were fitted 
to the hoists, set by springs and released by hydraulic 
rams, acting automatically in the event of failure 
of the power supply or accidental release of the ser- 
vice brake levers. These were used in actual normal 
service because the operation was gradual and 
smoother, and there was less danger of breaking 
the hoisting cables. 

The hoists were first installed in the basement 
close to the derricks themselves, and later were 
removed to the second floor; thence they were 
transferred to the 25th floor, where they were 
installed on the terrace. Finally, they were taken 
to the 52nd floor, where they handled material up 
to the 85th floor. Here a hoist was installed for 
the erection of the mooring mast. Each derrick 
required a 10-man gang, and was out of service 
only about two hours when shifted from one storey 
to a second. Hoisting signals were given by the 
erector at the derrick, who, by means of a long line, 
operated a gong at the electric hoist. 

Column sections were attached to the hoisting 
tackles by shackles the pins of which passed through 
2}-in. holes burned through the jaw plates of the 











642 


column splices. As each tier of steelwork was erected, 
the columns were plumbed by guy ropes, and were 
always kept within 1 in. of the vertical. No per- 
ceptible effect of wind pressure on the stability and 
position of the steelwork was noticed during erection. 
The nine erection derricks were lettered A, B, C, 
&c., designating their horizontal locations, and the 
areas they covered, as indicated in Figs. 25 and 28, 
page 589 ante, and all pieces of the structural steel 
were marked with the corresponding letter to ensure 
their delivery within the zone of the proper derrick. 

In the field connections there were about 7,000 
1}-in., 140,000 1}-in., and 250,000. 1-in. rivets. Air 
at 100 lb. pressure was delivered through about 
1,200 ft. of 2-in., 3-in., and 4-in. riser mains, and 
distributed through }-in. rubber hose to the pneu- 
matic hammers. 

All structural steelwork was erected above 
completely planked floors, not much more than 
25 ft. at the most below the highest points of the 
work in progress, thus safeguarding workmen in 
the lower storeys from falling tools and materials. 
In each storey, the erection of the columns was 
completed before the erection of the beams and 
girders was commenced. Riveting followed only 
one floor behind erection, thus enabling the steel- 
work to be assembled with a minimum service of 
bolting, only two field rivet holes being bolted on 
each side of a column splice, and one each in the 
top and bottom shelf angles. 

At first, only about four storeys of the framework 
were erected per week, but as the height increased, 
and the weight of steelwork and number of pieces 
decreased, the storeys were erected at the rate 
of one per day or faster. Each erection derrick 
was served by nine men. Four or five men were 
required on the ground to unload the lorries, 
besides which seven men were stationed at each 
relay platform. There were at one time 40 riveting 
gangs, driving an average of about 400 rivets each 
daily, and 12 painters, making altogether a force 
of 350 men, which was reduced to 250 after the 
erection of the 20th floor. The men worked five 
8-hour shifts per week, and did no night work. 

The following is a brief summary of progress : 
The first architectural plans were received on 
January 15, 1930, and the first mill order was 
placed on February 1, 1930. The 35th storey roof 
was erected by September 22, 1930. Eighty-seven 
storeys of steelwork (57,830 tons) were erected in 
25 weeks by a maximum force of 350 men, On 
August 1, 1931, the erection was completed to the 
50th floor, making about 60 per cent. of the whole. 
In July, 22 storeys were erected in 22 working days, 
with no night work, and in five-day weeks. The 
erection of the 85th storey (to base of mooring mast) 
was completed 25 weeks after the first beam was 
set, i.e., 12 days ahead of schedule. About 57,000 
tons of steelwork were erected at the rate of 10,000 


tons per month. Steelwork erection was completed 


on October 21, one day after the scheduled date, | 


and was never more than 7 days behind the schedule, 
even under the most adverse weather conditions. 
Figs. 31 and 32, Plate XXIV, are two typical views 
during construction. The second shows much of 
the stonework, spandrel panelling and metal trim 
in place. 

After being relayed to the 52nd floor in the 
same way as the steelwork for the upper storeys of 
the main tower, the 595 tons of material for the 
mooring mast was relayed again to the terrace at 
the 86th floor level by a 20-ton electric derrick 
installed on a cantilevered platform at the 85th 
storey roof elevation. The sectional mast and 
boom of this derrick were shortened to 72 ft. and 
60 ft., respectively, for greater mpidity and safety. 
It was operated by an engine on the 52nd floor. 
This relay hoist of 34 storeys (415 ft.) was so high, 
and the work was so continuous, that trouble 
developed due to heating of the hoist drums and 
snatch and tackle blocks; sleeve bushings burned 
out and had to be renewed every few days. 

The steelwork was erected by a 1l5-ton guy 
derrick with 72 ft. mast and 60 ft, boom, weighing 
14,000 Ib. This was shifted upwards seven times to 
its final position on the 100th floor, from which level 
the remaining 50 ft. of the structure was erected. 
The radial roof trusses were each erected in a 
single piece which, with the column section attached, 
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6}-ton girders and trusses in the base of the mooring 
mast. The 80-h.p. hoisting engine was installed 
on the 85th floor, and adjacent to it were two portable 
110-cub. ft. electrically-driven compressors delivering 
air through a 2-in. rubber hose to the pneumatic 
hammers. About 15,000 {f-in. rivets had to be 
|closed on this part of the building. Work was 
continued without interruption in high winds, but 
; was delayed by rains and very heavy fogs. The 
steelwork was erected in 14 days, and riveting 
completed in 17 days. 

General Construction.—The erection of the steel- 
work was followed as closely as possible by the 








tion of pipe risers, the construction of the walls, 
| all kinds of interior work, and the installation of 
equipment and various service systems, continued 
in sequence, alternately or simultaneously, according 
to the detailed schedule of operations. Exterior 
work was carried on from special movable hanging 
scaffolds equipped with standard hoists operating 
wire ropes attached to cantilevers projecting from 
the upper floors. They are illustrated by Figs. 34 
and 35, Plate XXIV. They were provided with 
guard rails and wire mesh screens between the 
rail and the platform, and had solidly planked 
overhead protection. Interior scaffolds 
standard type, except when, as shown in Fig. 39, on 
the opposite page, they carried hoisting apparatus, 
which was then installed on overhead platforms, 
rather than on the working platforms. 

Two “catch-all” scaffolds, about 15 ft. apart 
vertically, completely enclosed the building. The 
upper one, just under the stone setters, was entirely 
planked over, and had a heavy wood and metal 
guard extending 3 ft. above it. The lower one was 
of rope and wire net to catch light objects falling 
between it and the upper platform. These are illus- 
trated by Figs. 36, Plate XXIV, and Fig. 40, on 
the opposite page. Additional protection to the 
public was afforded by heavy sidewalk roofs which 


|31. These had a capacity of 500 Ib. per square 


the kerb to the building line. 


carefully systematised plan, constantly to ensure 
the greatest possible safety, both of parts of the 
structure and of employees. In addition to the 
individual safety regulations, supervision by all 
the different contractors and sub-contractors, and 
the constant attention of inspectors for the Municipal 





}and contractor’s safety men, accident insurance for 
all employees was required by law, and the builder 
maintained very comprehensive and thorough super- 
| vision and co-ordination of safeguards throughout 
the building. This was in charge of an assistant 
| superintendent, with two foremen exclusively em- 
ployed in the construction of temporary protections, 
jon which sometimes as many as 50 men were 
| engaged at one time. 

The standard precautions included the erection 
of wire mesh panels round the material hoists and 








| 


\shaft holes, with hinged bars across the open- | 


ls r . . 
ings. Temporary stairways were substantially con- 


structed and provided with hand rails. Stairways | 


jand floor areas were kept clear of rubbish and 
papers. Ladders were only used when unavoidable, 
| generally by the sub-contractors ; they were secured 
firmly at the bottom and extended above the 
|level of the upper floor served. Rope nets were 
| used to enclose storeys where floor forms were being 
stripped, and tarpaulins enclosed the storeys next 
below while concrete was being poured, thus 
| preventing drippings from being blown into the 
street. 

One night watchman was assigned to every five 
storeys of the building. Each was required to 
make his complete round twice an hour from 5 p.m. 
until 7 p.m. and hourly from 8 p.m. to 6 a.m., and 
each carried a portable vertical fire extinguisher. 
Large stationary extinguishers were also located 
:on various floors, especially near sub-contractors 


there were four stations, and on each of the other 
floors there were two stations, at each of which 





construction of the flooring, after which the installa- | 


were of | 


may be recognised in the illustrations, Figs. 30 and 
foot, and extended on all sides of the building from 


Very great care was taken, in accordance with a | 


Department of Buildings, the insurance company, 


shanties and adjacent to any large quantities of | 
wood, On the Ist, 2nd, 3rd, and 4th and 5th floors, | 
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weighed 500 Ib. The heaviest pieces were the} the watchman was required to signal his round. 


| These signals were transmitted to a central office, 
|and if any were omitted, or were not in proper 
sequence, an automatic register there recorded it, 
and the fact was immediately reported to the head 
night watchman. Special watchmen were employed 
in the erection zones and around rivet furnaces. A 
| completely equipped hospital, with a trained nurse 
| in attendance, was installed in the building. 

The builder successively erected five cafeterias as 
| the work progressed, on the 3rd, 9th, 24th, 27th, 
jand 64th floors, and arranged for their operation 
| by a caterer, who was required to serve food to the 
| workmen at a cost materially less than they would 
have had to pay outside the building. There were 
no complaints at any time of the quality, quantity, or 
| price of the food furnished. 

Temporary Water Supply and Fire Protection.— 

As early as possible during construction, one 3-in. 
| riser from the sub-basement to the thirtieth floor, 
jand one 4-in. riser from the sub-basement to the 
85th floor, were installed, for construction supplies, 
| both equipped with two }-in. valves in every storey. 
The 4-in. riser was furnished with a 2}-in. valve 

and 250 ft. of fire hose in every second storey. On 

|every floor there was a barrel connected to a 4-in. 
| waste line. 
As soon as the 2Ist floor steelwork was erected, 
| a 40,000-gallon wooden tank was installed on it. 
This was shifted as soon as possible to the 42nd floor, 
where it remained until construction was com- 
| pleted. Another 40,000-gallon wooden tank was 
| successively installed on the 63rd and 85th floors. 
| The first tank was filled by four 15-h.p. basement 
pumps delivering through 3-in. and 4-in. risers. 
| Three 5-h.p. and one 100-h.p. pumps on the first 
| floor boosted water from the 42nd floor tank to the 
| 85th floor tank, and a 10-h.p. pump on the 84th 
floor delivered water from the 85th floor tank to 
the top of the mooring mast through a 2}-in. riser 
with a 2}-in. fire hose and utility valve in every 
storey. All pumps were controlled by automatic 
float switches. 

A 100-h.p. fire pump was connected to the 4-in. 
temporary riser, to one full height permanent 
| 8-in. stand-pipe, and to five permanent 8-in. stand- 
pipes up to the 5th storey. The stand-pipes could 
|also be connected to fire engines in the streets. 
| Firemen from local fire stations made daily visits to 
inspect the fire installations, and to familiarise 
themselves with conditions. All sub-contractors’ 
job offices were built of metal to prevent fire. 

Receipt, Storage, and Distribution of Materials.— 
The weight of the building and its equipment, 
exclusive of the steel framework, is about 240,000 
tons, and as none of the materials could be stored 
in the street, it was imperative to reduce to the 
utmost the minimum quantities necessary to main- 
tain uninterrupted construction. These were stored 
‘in the building itself, usually in amounts sufficient 
for only one or two days, delivered daily on requisi- 
tion, by lorries driven on to the first floor through 
four entrances, by which they had access to a 
roadway 25 ft. wide laid with planks 6 in. thick 
and extending round all four sides of the building ; 
500 loads could be handled in eight hours. 

The unloading, storage, and distribution of 
materials inside the building was planned with 
great care to secure economy and to avoid delays 
and obstruction. In general, heavy materials were 
unloaded by electric hoists of 8,000 lb. capacity 
operating on four sections of a first-storey mono-rail 
system, the 15-in. I-beams of which were attached 
to the overhead floor girders. The hoists served 
24 platform cars, pushed by hand over 24-in. gauge 
tracks provided with 31 turntables and six portable 
sets of switches. They also delivered concrete, 
mortar, and other materials to 24 double-side rocker 
dump cars of 21 cub. ft. capacity, working over 
12-in. gauge tracks. Permanent industrial tracks 
were installed to serve the entire first floor, and 
auxiliary tracks were installed as required on the 
successive upper floors up to and including the 
85th floor. 

All construction material, except the structural 
steel and some timber, was hoisted inside the 
_ building by 17 material hoists. When necessary, 
|materials were stacked three floors in advance 

of scheduled time, and were distributed to 
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subcontractors by a regular traffic system, thus 
avoiding confusion and interference. 

Four platform hoists and two bucket hoists were 
at first installed. Each had a capacity of 8,000 Ib. 
at a speed of 600 ft. per minute. Other hoists of 
smaller capacity were also employed. The large 
hoists were fitted with dial indicators on which floors 
were marked to indicate the approximate positions 
of the cars or buckets. The cars were hoisted above 
the floor level to permit the signalman on the 
landing floor to operate a hand lever on the car 
platform to shift two pairs of lugs on the opposite 
sides of the car so that they projected beyond the 
floor beams when the car was lowered to final 
position ; after this the locking dogs securing the 
wheels of the car on the platform were released by 
the signalman. Hoisting was controlled by electric 
signals, operated by push-buttons, a gong being 
attached to the hoisting engine just in front of its 
operator ; simultaneously a light flash was produced. 

Telephone communication was also provided 
between the hoist runner and the signalman. The 
latter on each storey carried the signal apparatus 
on his person, so that he alone could transmit the 
required information to the hoist man. Any cable 
trouble was immediately indicated by automatic 
buzzers. ' 

Four temporary passenger hoists were installed 
for the service of the construction force. These 
were entirely independent of the permanent pas- 
senger elevators in the building, so that the installa- 
tion of the latter could be carried on without 
interruption. In addition, four comparatively new 
passenger elevators which had been in use in the 


construction purposes. Two of these were operated 
from the ground floor to the 30th floor, and the 
other two were operated in the same shafts from 





Net at 59TH Foor. 


of these shafts were utilised for material hoists 
when the elevators were removed. Eventually 
these four cars were replaced by mine-cage cars for 
floors between the 64th and 78th. 

The initial workmen’s passenger service was 
supplied by two mine-cage hoists installed on the 
10th and 20th floors as soon as the erection of the 
steel framework permitted. These were standard 
cages with a capacity of 3,500 lb. To avoid con- 
gestion, an overlap system of starting different 
trades was arranged ; some started at 7 a.m., some 


|at 7.30, and the remainder at 8 a.m., with corre- 


sponding arrangements at noon and at night. 
Refuse was dumped on each floor into a steel-lined, 
16-in. by 20-in. chute, which, as the work advanced, 
was extended upwards to the 85th floor from a 
dust-proof timber bin on the second storey. The 
latter discharged into lorries on the first floor. 
Common bricks to the number of about 10,000,000 
had to be distributed to bricklayers at the rate of 
100,000 in eight hours to enable them to maintain 
the schedule of about one storey of exterior walls 
per day. These were dumped into bins in the 
basement ; each bin had a capacity of 30,000 bricks, 
and thence they were distributed by side-dump 
mine cars holding 400 bricks, pushed over the 
industrial tracks to the material hoists, from which, 
at the required floors, they were moved over other 


|tracks to the outer walls and dumped near the 


bricklayers at work. In this way the bricks were 
handled four times as rapidly as would have been 
the case with barrows even employing 38 more men. 
Hollow-tile bricks were handled in 100-piece loads 


ele’ ,on platform trucks, thus effecting a 4 to 1 economy 
former buildings were salvaged and installed for 


over the alternate method of wheelbarrow loads 


| limited to 20 pieces. 


| 


| 


For the floor-slab construction, two concrete 
mixers were installed with five floor hoppers. For 


the 34th floor to the 64th floor ; the lower sections | the basement walls there were four concrete mixers ; 
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for column fireproofing, one mixer; and for mortar 
and concrete for patching, two mixers. 

Terra-cotta tiles and face bricks were unloaded 
from trucks on the main floor, and were stacked adja- 
cent to spur tracks. From these points they were 
distributed on platform trucks to floors three storeys 
above the scheduled floors. 

Concrete aggregates were dumped from lorries 
on the first floor into two basement bins. These 
had a capacity for 10 yards of sand and 30 yards of 
broken stone or cinders, and delivered by gravity 
to two mixing machines, for which cement in bags 
was drawn by chute from the first floor. Concrete 
was transported over the narrow-gauge tracks to 
hoists, and delivered to upper-storey hoppers, from 
which it was distributed in two-wheel hand carts 
to the floor forms. 

Lorry-loads of reinforcing bars were delivered to 
the material hoists, but the timber for floor-arch 
formwork was generally hoisted by the outside 
derricks used for the structural steelwork. 

All the floors for 85 storeys and the main roof of 
the 86th floor were completely poured by October 6, 
1930 (four days ahead of schedule time). The work 
involved the setting of 3,000,000 sq. ft. of floor 
arching. Over 63,000 cub. yards of anthracite- 
cinder concrete were employed, and about 3,000,000 
sq. ft. of reinforcing mesh. 

Facing stone for the outer walls above the 6th- 
floor terrace was hoisted inside the building. In 
the case of the upper storeys, this stone was set in 
place by means of 30 hand-power winches. On 
the 6th-floor terrace there were ten 3-ton stiff-leg 
derricks with 36-ft. booms, by which the stone 
was lowered with Lewis bolts and grabs to the stone 
setters at the 2nd, 3rd, 4th, and 5th storeys. On 
the 60th and 25th floor terraces, a 15-ton and a 
10-ton derrick, with 90-h.p. and 65-h.p. hoists, were 
installed as the work progressed to supplement the 
other equipment, chiefly for the purpose of handling 
form-timber and machinery. 

The 85-storey main building was completely 
enclosed on November 13, 1930. This was 17 days 
ahead of schedule time, and broke all records for 
this class of work. The fact that this stage was 
reached before the advent of inclement weather made 
it possible to advance the date of completion by a 
month. About 200,000 cub. ft. of Indiana lime- 
stone was used in the exterior walls. As soon as 
the work above the 6th floor was organised, this 
limestone facing was set at the rate of one storey 
per day, a maximum of 14 storeys being set in 
10 working days. The work is shown in progress in 
Figs. 37 and 38, Plate XXIV. 

In order to prevent the limestone facing from 
cracking, specially designed “ Cowing ”’ pressure-re- 
lieving joints were used in its construction. It is a 
known fact that a steel column 20 ft. high, when 
loaded to 16,000 Ib. per square inch, will be nearly 
}-in. shorter than before the load was applied. There 
is thus the possibility that the shelf angles of the 
upper storeys, instead of supporting the ashlar, may 
actually rest on the stone below, thus transferring 
the weight of the structure to the ashlar. In 
buildings in which this is not provided for, breaking 
or “ spalling ” of the stone facing blocks may occur, 
due to any one of several causes. Among these are 
the shortening of steelwork caused by sudden 
temperature changes; the compression of steel- 
work, due to the load of the building and its con- 
tents ; sudden temperature changes which expand or 
contract the face of the building without reaching 
to the inner columns; wind stresses ; vibration ; 
and settlement. In the Empire State Building 
relief is provided by “ Cowing ” joints, which are 
used at every floor. These joints consist of a 
horizontal corrugated sheet-lead filler enclosed in a 
sheet-lead envelope across piers and intermediate 
pilasters, and yielding with complete safety to the 
weight of the building. The total compression 
thus absorbed in the Empire State Building aggre- 
gates about 6 in. 

The metal trim and spandrels for the 85 storeys 
were completely erected by October 17, 1930, which 
was 35 days ahead of the schedule time. About 
300 tons of non-corrosive chrome-nickel steel, which 
holds its lustre permanently, were used for window 
trimming, mullions, and ornamental window-heads. 
This steel contains 17 per cent. to 20 per cent. 
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chromium, 7 per cent. to 10 per cent. nickel, 0-20 
per cent, carbon, 0-50 per cent. manganese, 0-50 per | 
cent, silicon, and 0-025 per cent. sulphur and | 
phosphorus. | 

Among the material handled by the hoisting and | 
distributing equipment were more than 16,000 tons | 
of limestone facing (198,228 cub. ft.), 90,000 tons | 
masonry, mortars, and plasters; 450 tons cast- | 
aluminium; 90,000 tons floor-arch concrete rein- 
forcement, fill, and finish ; 10,000 tons of plaster ; | 
44,000 tons of marble, tile, machinery, equip- | 
ment, &c.; 62,000 cub. yards floor-arch concrete | 
(29,000,000 sq. ft.); 1,425,600 sq. ft. of plaster ; 
250,000 sq. ft. of Terrazo in corridors ; 98,500 sq. ft. 
of floor and wall tiles in toilet rooms ; 328,096 sq. ft. 
of interior marble ; 185,500 tiles ; 77,200 sq. ft. of | 
cork insulation ; 3,100 doors ; and 6,305 double-hung 
metal window frames (600 tons). Nearly 190,000 ft. 
of electrical conduits, 120 miles of elevator hoist and 
governor ropes, and eight miles of fire hose, were also 
required. 

The date of greatest activity on the work was 
August 14, 1930, when the 3,439 employees at the 
site included 16 men supervising and 88 operating 
overhead, 32 stone cutters, 123 derrick men, 43 





carpenters’ helpers, 44 excavators, 15 drillers, 
49 cement finishers, 14 elevator constructors, 25 


hoisting enginemen, and 29 electricians in temporary 
electrical work, making a force of 1,928 men for 
the general contractor, besides 272 structural-steel 
erectors, 113 elevator men, 26 electricians, 110 
wiremen, 192 plumbers, 189 heating and ventilating 
men, 23 asbestos men, 117 lathers, plasterers, &c., 
making a total of 1,511 men employed by the 60 
sub-contractors. The maximum weekly pay-roll 
was 250,000 dols. 
(To be continued.) 
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Windkraftwerke. By Hermann Honner. Brunswick : 

F. Vieweg und Sohn A.G. [Price 4.80 marks. ] 
ADVANCES in aerodynamical science during recent 
years, supported by a substantial degree of achieve- 
ment in aeronautics, have led to a revival of interest 
in the exploitation of the vast resource of energy 
available in the natural wind. So far, however, the 
practical conversion of wind power into the more 
convenient form of electricity has made little pro- 
uress, and such installations as exist are of small 
output and usually intended for service in districts 
remote from normal sources of supply. Wind-power 
generating stations on a scale vast enough to meet all 
the demands of a developing mechanical civilisation 
are as yet little more than a comforting reflection to 
minds envisaging the exhaustion of the world’s coal 
and oil, and Hermann Honnef’s is probably the 
first serious attempt to extend this attractive subject 
beyond the domain of imaginative fiction. 

Briefly, Herr Honnef’s project is to provide 
Germany with an electrical “ grid”’ in which the 
existing coal-fired generating stations are linked up 
with wind-driven stations erected along the coast 
and at exposed inland situations. The author has 
gone into every aspect of this proposal as deeply as 
is possible without actually constructing a trial 
installation, and the outcome of some years of 
scientific and economic inquiry is presented in an 
illustrated book which, inevitably speculative, is 
evidence of a versatile and ingenious mind. From 
a careful study of meteorological statistics, the 
author reaches the conclusion that the wind speeds 
above suitably exposed areas average about 7} m. 
to 9 m. per second over the -ange of height from 
140 m. to 400 m, To ensure ample wind power, 
therefore, he proposes to mount his mills on the top 
of a lattice tower some 250 m. high, the system so 
supported comprising a triangular structure shaped 
somewhat like a capital A. In a three-mill instal- 
lation, wmd wheels are arranged at the apex of the 





A and at the lower extremity of each sloping side, 
whilst for larger stations additional wheels may be 
carried on extensions of the horizontal member. | 
The complete A-shaped structure, carrying its vane | 
wheels, is pivoted on the top of the tower about 
the centre of the horizontal member of the A, and 
is steered into the wind by an arm projecting down- 
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by a change of wind direction, actuate an electric- 
aily driven rotating gear. Excessive rotational 
speed in high winds is prevented by pitching the 
vane structure about its support so that the plane 
of the vane wheels is inclined to the horizontal, the 
degree of pitch being automatically controlled by 
the increase of wind pressure. Each of the three, 
or five, windmills is a separate electrical generator 
consisting of two wheels, arranged co-axially in 
equivalence to a rotor and a stator, and rotated in 
opposite directions by radial vanes of aerofoil 
section. Electrical connections are made by slip- 
rings at the hubs of the wheels and the current 
generated is led to a transformer station at the foot 
of the tower, the towers themselves serving as 
supports for overhead transmission lines. 

The later chapters of the book, no doubt with the 
object of soliciting financial interest, are devoted to 
an examination of the costs of constructing and main- 
tained wind-power stations. In the absence of 
experience with any comparable installations, the 
author’s demonstrations of the economic superiority 
of wind over coal and hydraulic power is not 
altogether convincing. From the engineering stand- 
point, too, many of Herr Honnef’s proposals call 
for practical demonstration, and the lack of experi- 
mental support, even on a small scale, for the basic 
idea of his project is disappointing. Nevertheless, 
his book is in many respects an enterprising and 
provocative piece of work which engineers, both 
amateur and professional, will take pleasure in 
criticising. _ 

in Autobiography. By Sir Oriver Lopes. 
Hodder and Stoughton, Limited. [Price 20s. 


Past Y ears 
London 
net.] 

Ir is to be feared that Sir Oliver Lodge, in spite 

of the public esteem in which he is held, has not 

reached the position in the scientific world which 
earlier in his life, it appeared probable he would 
ultimately attain. The reason for this is made 
clear in this singularly frank autobiography. In 
his last chapter, which he heads Apologia pro vita 
mea, Sir Oliver says, “So far as I know, I have 
not been self-seeking. It may be said, rather, 
that IL have drifted, and been without ambition.” 

After reading his own account of his life, we should 

certainly have used no such hard word as * drifted,” 

but would rather say that what must be called 
his partial failure is due to dissipation of interest. 

Many passages from this book could be quoted to 

illustrate this. In connection with his work on 

Hertzian waves and the coherer, Sir Oliver quotes 

Lord Rayleigh as saying, “ If you follow that up, 

there is a life-work in it.” Sir Oliver adds * he 

was quite right, but I didn’t follow it up effectively.” 

The reason for this may, perhaps, be given in his 

own words, taken from another part of the book. 

“IT had too many irons in the fire, and didn’t 

specialise sufficiently.” This example of the work 

on Hertzian waves is far from being the only one 
to which he refers. Many others could be quoted. 
It is difficult to believe that the great physicists 
have ever been content to cultivate a narrow field 
to the exclusion of all interest in allied territory. 
The interdependence of all sciences, which becomes 
clearer every day, demands from eminent workers 
in any field an understanding and sympathetic 
interest in the work in other fields which bears on 
their own. None the less, the worker's own activity 
must be concentrated on his chosen work, and his 
outside interests cannot be allowed to sap the 
energy with which he follows his own track. That, 
on his own showing, Sir Oliver Lodge has allowed 
extraneous interests to draw him off from the 
steady exploration of country to which his genius 
has pointed the way, is difficult to understand. 

He is certainly a born physicist, as his steady 

pursuit of an education in the subject, in which 

he received little either of help or encouragement, 
well illustrates. It can but be that his active and 
many-sided mind, finding attraction in every new 
phase of intellectual effort with which it has been 
brought in contact, has overruled his pertinacity 
in a single direction, which was, perhaps, the weaker 
in that it would not appear to have been sustained 
by ambition. 

As we have said, this is a very frank book, and 
its frankness but serves to bring out the charm 
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All science students of to-day may read it with 
profit, not only for the information it contains on 
the development of modern physics, but that they 
may learn and admire how Sir Oliver, born in a 
circle knowing and caring little for science, by 
force of character and constant effort attained to 
the position in the physical world which he did. 
The book will particularly appeal to students and 
old students of the University of Liverpool. Sir 
Oliver created and built up the Chair of Physics 
in that University, and did his best work while 
holding it. His story of his early days in that post 
is full of interest and charm. Less is told of the 
University of Birmingham, to the principalship of 
which he was appointed in later years. He 
accepted the position only on condition that he 
should be allowed to continue his scientific work, but 
he is not able to tell of much work done in that 
field during the nineteen years that he was in 
Birmingham. It is not difficult to understand 
that the duties of his post in a recently-founded 
institution of this type and size left little or no 
time for the pursuit of pure physics. Towards 
the end of his term, when matters were presumably 
becoming more organised, the incidence of the 
war probably made any personal work more diflicult 
even than before. At that time, also, it may be 
assumed that Sir Oliver was ever giving more 
attention to the psychical researches in which he 
has been interested for so many years. These 
researches find their place in the book, and are 
adequately dealt with, but no attempt is made to 
overstress them, and they fall into their proper 
place in this record of a life devoted, not without 
success, to the search for truth. 


The Design of Dams. 
Kennepy. London: 
Ltd. [Price 30s. net.]} 

LARGE masonry dams seem to have originated 
in Spain, where the Almanza dam is over 300 
years old. Nothing is known of the principles 
on which these dams were proportioned, but in 
spite of the fact that the estimated stresses attain 
some 14 tons per square foot, they are, according 
to modern ideas, very extravagant in masonry. 
The Vyrnwy dam, the first large dam of masonry 
to be constructed in this country, is open to a similar 
criticism, since Mr. Thos. Hawksley, who was 
responsible for the design, had little faith in stress 
analysis and was satisfied with a good factor of 
safety against overturning and, having ensured 
sound workmanship and a secure foundation, was not 
greatly concerned with further refinements of calcu- 
lation. It is, of course, common knowledge that the 
modern theory of the gravity dam originated with 
Messrs. Zazilly and Delocre, whilst Rankine insisted 
on the desirability of keeping the line of resistance 
within the middle third, and drew attention to the 
fact that the maximum stress on the down-stream 
face might be substantially greater than the 
maximum stress on the horizontal plane. The only 
other important point since raised has been the 
avoidance of any uplift by ensuring a positive 
pressure at the up-stream face under all conditions. 
With attention to these points and a good foundation, 
experience shows that gravity dams are safe, but 
they are by no means cheap, and much thought has 
been given of late years to other systems of con- 
struction by which materials may be economised. 
These are largely a revival in concrete, either plain 
or reinforced, of old types of timber dams. The 
arched dam is, however, novel. Where the curva- 
ture is small the arch effect is generally neglected 
in estimating the stability of the structure, being 
regarded simply as an additional but unregarded 
security against overturning. 

In view of the immense water resources of the 
United States, it was but natural that a very large 
proportion of modern work, both on the theoretical 
and practical sides, should have been due to 
American engineers. A very complete account of 
modern American practice is given in the work 
under review. In the opening chapters the authors 
deal with the important preliminary question of 
estimating the minimum and maximum supplies 
available in any water-shed, the difficulty of which 
is enhanced in the States by the relatively short 
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This is followed by a very satisfactory discussion 
of the selection of sites and the suitability for 
foundations of different subsoils. The straight 
gravity dam is next discussed along the customary 
lines and the usual equations developed. Curved 
gravity dams are next considered. Here the addi- 
tional refinement is introduced of considering the 
stability of and the stresses on a segment included 
between two radial planes in place of between two 
parallel planes. In the following chapter a schedule 
for the systematic calculation of the stresses is ex- 
plained in detail. There are also numerous notes on 
practical considerations. 

For many years engineers, following the precedent 
set by Messrs. Zazilly and Delocre, adopted very 
low unit stresses on the masonry. Some 10 tons 
or 12 tons per sq. ft. was the usual figure, but from 
the data collected by the authors it appears that 
much higher stresses are now being used. Thus in 
the Ourghee gravity dam, which is 405 ft. high, 
the vertical compression stress has been raised to 
37°4 tons per sq. ft. 

Various types of overflow dams, including those 
with siphon spillways, are next discussed. Deck 
dams are then considered. These make possible 
large savings in materials, and will probably, there- 
fore, become increasingly popular. From the state- 
ments made in the text it would seem that, in some 
of the early types, rather too much consideration 
has been given to economy, and that thicker sheets 
and more adequately protected reinforcement bars 
are being used in the newer structures. One of the 
deck dams described is 142} ft. high above founda- 
tion level and retains 50,000 acre-feet of water. 

The succeeding section of the book is devoted to 
arch dams, the theory of which is developed as 
thoroughly and completely as the conditions justify. 
Additional refinements are, of course, possible, but 
he would be a bold, and we are almost inclined to 
say an ignorant, man who regarded these as of any 
serious practical importance. Probably the most 
satisfactory way of treating these complicated cases 
is by means of models, and we are inclined to think 
that the tests should, if in any way possible, be 
carried to destruction. Earth dams and rock-fill 
dams are not satisfactory subjects for stress analysis 
and have to be proportioned on the basis of past 
experience. The principal points to be attended to 
are adequately discussed. The concluding chapter 
is devoted to the highly important matter of dam 
failures. 

The volume is excellently printed, there are 
numerous informative tables, and the text is 
supplemented by nearly 90 illustrations and 
diagrams. 


Secondary Aluminium. By Dr. R. J. ANDERSON. Cleve- 
land, Ohio, U.S.A.: The Sherwood Press, Inc. [Price 
10 dols. net.]} 

For many years past steel scrap has constituted a 

necessary raw material in open-hearth practice, and 

large quantities are consumed annually by steel- 
makers. The industry is supplied by scrap-steel 
merchants who buy up obsolete plant for dismantling 
and collect old metal from all available sources. 
Moreover, scrap steel is sometimes imported when 
the demand is great and home supplies are running 
low. In the non-ferrous metal industry generally, 
the position is somewhat different, in that, normally, 
scrap metal does not form a necessary ingredient 
in smelting operations. Nevertheless, scrap metals 
are consumed in appreciable amounts in many non- 
ferrous metal foundries, the procedure usually being 
to mix carefully-sorted scrap with virgin metals. 

When this is done intelligently the resultant melt 

can be employed for many purposes. Nowadays, 

however, the increasing diversity of alloys is intro- 
ducing complications, and in few cases, perhaps, are 
the difficulties greater than in that of aluminium. 

Not only are the ingredients present in light alloys 

numerous and varied, but a small proportion more 

or less of one element often has a profound and 
sometimes unexpected influence on the properties of 
the melt. While this is, of course, true of most alloys, 
it holds with perhaps greater force in the case of 
aluminium. Furthermore, the colour of aluminium 
and that of most of its alloys is, on casual observa- 
tion at all events, identical. A treatise, therefore, 
which deals in a logical manner with all problems 
connected with the collecting, handling, treating, 





melting, and marketing of scrap and waste alu- 
minium will be welcomed by manufacturers and con- 
sumers of aluminium products. Moreover, it is 
likely to appeal to a wider circle, as many of the 
difficulties discussed are of general metallurgical 
interest. Dr. R. J. Anderson’s Secondary Alu- 
minium falls well within this category and will also 
constitute a valuable companion volume to the 
author’s well-known work on the metallurgy of 
aluminium and its alloys. 

At the beginning of the volume, the meaning 
of the term “ secondary aluminium,” which has an 
unfamiliar sound to many English ears, is discussed 
at some length, and the following definition, proposed 
by Dunlop of the United States Bureau of Mines, is 
quoted as being a clear and understandable state- 





ment needing no further elaboration. This defini- 
tion states that “secondary metals are those 
recovered from scrap metal, sweepings, skimmings, 
and drosses, and are so called to distinguish them 
from metals derived directly from ores, which are 
termed ‘ primary metals.’ The distinction does not 
imply that secondary metals are of inferior quality, 
for metals derived either from ore or from waste 
material vary in purity and in adaptability for use in 
making certain products.’”’ The author again turns 
to Dunlop for figures showing the magnitude of the 
industry, and we find that the total recovery of secon- 
dary aluminium and aluminium alloys in the United 
States, for the 17-year period 1913 to 1929 inclusive, 
was 812,814,000 lb. Dr. Anderson is of the opinion 
that it is likely that during the past few years the 
total turn-over, i.e., utilisation of secondary alu- | 
minium and scrap, has reached 100,000,000 Ib. per | 
annum in the United States. This means that the | 
output of secondary aluminium is about half that of | 
the primary metal, which totalled 198,000,000 Ib. 
in 1929. Passing on from the statistical aspect | 
of the subject, the author deals in successive 
chapters with the kinds and sources of scrap; 
sorting and grading; sampling and assaying; 
fluxes; preliminary treatment of scrap; furnaces ; 
remelting practice and blending ; refining; alloying 
practice ; accessory equipment and tools; recovery 
and disposal of by-products ; costs; quality and use 
of secondary aluminium ; technical control and tests ; 
and economic aspects of the industry. The impor- 
tance rightly attached to the correct sorting, grading, 
and general preliminary treatment of scrap is shown 
by the fact that about one-third of the volume is 
devoted to these questions. 

The author, generally, is an enthusiastic champion 
of the secondary-aluminium industry. While ad- 
mitting that in its early days, about 15 or 20 years 
ago, unscrupulous and ignorant men placed on 
the market secondary-aluminium pig metal which 
was “ unutterably foul,” because it was produced 
by the melting down of miscellaneous unsorted 
scrap, he points out that matters have been almost 
entirely changed in the past decade. Technical 
control is the rule and the standards of practice, he 
states, now compare favourably with those employed 
in other industries. Melting is being conducted in 
large reverberatory-type furnaces, some of the more 
recently installed of which have capacities of 15, 
20, and 25 short tons. One of the most interesting 
chapters, and certainly among the most important, 
is, in fact, that dealing with remelting practice and 
blending. The methods of melting aluminium bor- 
ings, and heavy and sheet-metal scrap, are well 
described, great attention being paid to detail. 
In most of the processes employed puddling is 
necessary, and it is interesting to note that ingenious 
mechanical-puddling devices are being adopted to 
an increasing extent, thus relieving the puddler of 
much heavy and irksome labour. The chapter on 
refining, thas on aluminium alloys and alloying 
practice, and a few others, notably that on accessory 
equipment and tools, which is mainly concerned with 
moulds and pyrometers, while written for those 
engaged in the secondary-aluminium industry, will 
also appeal to light-alloy metallurgists as a whole. 
These chapters, as is the case with the remainder 
of the book, contain many tabulated data, examples, 
and, in addition, numerous clear diagrams and 
half-tone illustrations. 

The volume appears to cover the subject in a 
thorough and workmanlike fashion. It is well 








written, although, here and there, the style is inclined 
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to be verbose. The viewpoint is, of course, mainly 
American, but the practical details given of the 
processes and methods employed, and the technical 
data generally, cannot but be of use to aluminium 
founders and producers on this side of the 
Atlantic, who are engaged on work of a similar 
nature. 


THE WORKS OF MESSRS. C. A. 
PARSONS AND COMPANY, LIMITED. 


(Continued from page 442.) 


BEFORE dealing, as we propose to do, with the 
construction by Messrs. Parsons of surface con- 
densers for turbo-generators, it may be of interest to 
indicate briefly the most important steps in the 
development of this important auxiliary. As 
previously mentioned, on page 143, ante, the first 





| condenser to be used in conjunction with a steam 


turbine was that for the 100-kw. unit for Cambridge 
power station, constructed by Messrs. Parsons in 
1891. This condenser, however, was of the jet type. 
In 1893, an independent surface-condensing plant 
was installed in the Newcastle and District Com- 
pany’s Electric Light Works, Forth Banks, New- 
castle-on-Tyne, to work in conjunction with two 
Parsons’ turbines, each developing about 250 h.p. 
at 4,500 r.p.m. when supplied with steam at 140 Ib. 
per square inch. The plant had several points of 
interest, notably in connection with the design of 
the air pump. Those particularly interested in the 
development of the surface condenser may refer 
to a paper by Mr. William Cross, printed in the 
Proceedings of the North-East Coast Institution of 
Engineers and Shipbuilders, Vol. XII, 1895-96, for 
further particulars of this notable installation. 

Mention may here be made of the condensing 
plant for the 1,250-kw. turbo-alternators installed 
at Elberfeld in 1900. The condenser, in this case, 
was placed transversely to the turbine, in accordance 
with modern practice, although at that time, the 
longitudinal arrangement was generally favoured. 
The wet and dry air pumps, which were situated at 
the basement level, were mechanically driven by 
worm gear from the turbine ; a crank pin driven 
directly from the worm wheel operated a connecting 
rod which drove both the air pump and the main 
lubricating-oil pump. 

The vacuum augmentor principle, which, as pre- 
viously mentioned, was introduced in 1903, was the 
next important step in the development of condens- 
ing plant, and it is interesting to note that the original 
Parsons patents, Nos. 840 of 1902, and 14,042 of 1904, 
covered (1) the simple vacuum augmentor with one 
steam nozzle, (2) the use of a group of nozzles in 
parallel so as to make the operating steam variable 
in amount, and (3) the use of nozzles in series, so as 
to compress the air and vapour in two or more 
stages. By means of a single-jet augmentor, work- 
ing in series with reciprocating air pumps, an 
improved vacuum could be obtained, without any 
increase in air-pump capacity, to the extent of 
about 2 in. of mercury. The operating steam from 
the jet was condensed in a separate auxiliary 
condenser, which was generally cooled by the 
circulating water, in order to reduce the vapour 
pressure at the suction of the main air pumps as 
much as possible. In later machines, particularly 
in the case of the 10,000-kw. sets for Carville, the 
main condensate was used as the cooling medium 
in order to retain the latent heat of the steam. The 
vacuum augmentor was thus a big step towards the 
attainment of the high vacua now almost universal 
in power plants, and was used successfully for many 
years. The natural sequel to the success of the 
simple vacuum augmentor was the replacement of 
the reciprocating pumps by steam-jet apparatus, 
and this has been accomplished by using steam 
jets in series, thus compressing the air in the con- 
denser up to or above atmospheric pressure in 
two or three stages, and by the use of a separate 
centrifugal condensate-extraction pump. 

The important changes that have been made 
since 1910, in the design and arrangement of the 
condensers themselves are illustrated by the sketches 
reproduced in Figs. 64 to 68. Fig. 64 relates to the 
period 1910, at which time double-flow low-pressure 
turbines for moderate outputs were designed so 
that the two exhaust-blading outlets were combined 
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into a single turbine exhaust, as shown. This 
arrangement was used for a 1,500-kw. geared 
turbine with the H.P. and L.P. cylinders arranged 


side-by-side. The 25,000-kw. turbo-alternator for 


Chicago constructed in 1912, had two cylinders in | 


tandem, the L.P. cylinder being double-ended as 
shown in Fig. 65. 
seen, still had a single exhaust outlet, but the 
condenser was no longer circular, thus reducing the 
steam-friction losses over the tubes and securing 
uniform steam distribution. The condenser shell 
of this machine it may be noted, was of mild-steel 
riveted construction. The double-flow L.P. turbine 
was designed with separate exhausts for the first 
time in 1914, this arrangement being illustrated in 
Fig. 66. As, however, the condenser was placed 
longitudinally, the arrangement could only be 
adopted successfully on the smaller 
It was also necessary to employ expansion pipes 


between the turbine and the condenser. The 
arrangement was first used for two 4,450-kw. 
turbo-generators with side-by-side geared H.P. | 


and L.P. cylinders. For larger machines, a some- 
what similar arrangement, illustrated in Fig. 67, 
was used in 1915. To obtain reasonably good steam 
distribution to the condenser tubes, two condensers 
were employed, which necessitated the use of a 
balance pipe, as shown, to equalise the exhaust 
pressures at the exit from each half of the double- 
flow turbine blading. This arrangement also 
allowed for free expansion of the turbine cylinder 
between the two exhaust outlets without the use of 
expansion pipes. We understand that Messrs. 
Parsons have constructed over 60 machines with the 
condensing plant arranged as shown in Fig. 67. 
In recent years, Messrs. Parsons have adopted the 
inverted type of condenser, the arrangement of 
which for a double-flow turbine with two exhausts is 
shown diagrammatically in Fig. 68. An example 
of a condenser of this type is illustrated and described 
below. 

In connection with the erosion of condenser tubes, 
it will probably be remembered that the late Sir 
Charles Parsons investigated the possibility of this 
being caused by the action of cavitation and water 
hammer, The results were embodied in a paper 
read before the Institution of Naval Architects 
in April, 1927, and reprinted in ENGINEERING, 
vol, exxiii, page 433 (1927). A large amount of 
development work has also been undertaken by the 
firm in connection with condenser auxiliaries. 
Steam-jet operated air ejectors, which have now 
completely replaced the reciprocating air pump, are 
constructed in two or three stages. The two-stage 
ejector consists of a primary and secondary ejector, 


each exhausting into a separate auxiliary surface 


condenser. These auxiliary condensers are housed 
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in one casting, and the entrainment chambers and | 
diffuser tubes of the ejectors are supported on | 
facings on the outside. Since the main condensate 
is used as the cooling water for the auxiliary con- 
densers, the latent heat in the operating steam 
from the jets is recovered and used to raise the 
temperature of the feed water. For the larger 
plants it is now the general practice to employ 
three-stage ejectors in preference to ejectors of the 
two-stage type, since, with a high vacuum, an 
appreciable saving in the ejector steam consumption | 
can be effected by the former. Fig. 69, on page 647, | 
shows a three-stage air ejector, which also affords 
an interesting example of the fabricated construc- 
tion dealt with previously, the three condensers 


| having cylindrical steel-plate shells built up as one 


unit, although each condenser has a separate water 
box and tube element. 

The erection of condensers is generally carried out 
at the western end of the fitting and erecting shop, 
and a view of this part of the shop with a variety 
of work in progress is given in Fig. 70, on page 647. 


| Small condensers are assembled here complete with 


tubes, and larger units are assembled and water | 
tested only, the tubes being inserted on site. The 
inverted condensers previously mentioned, were in- | 
troduced in 1930, and one of this type, completely | 
erected except for the water boxes, is illustrated in | 
Fig. 71, on page 647, This particular condenser has | 
a cooling surface of 20,000 sq. ft., and is used in 
connection with a turbo-generator of 25,000 kw. 
capacity installed at Brimsdown “ B” power station. 
In these condensers, contrary to the usual practice, 
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the steam flows upwards during condensation, and 
the air is drawn off from the highest point of the shell. 
The water flow is also arranged so that the coldest 
tubes are at the top of the condenser instead of at 
the bottom. Fig. 68 shows the arrangement of an 
inverted condenser for a turbine having a double- 
flow low-pressure cylinder and it should be noted 
that only one condenser is required instead of two. 
The steam is guided down the outside of the tubes 
to the bottom of the condenser, where the two 
streams meet, and then pass upwards through the 
tubes. In the case of an inverted condenser for a 
single-exhaust turbine, the steam is guided by 
baffles down the centre of the tube space to the 
bottom of the condenser where it divides into two 
streams which pass upwards through groups of 
tubes on each side. Several important advantages 
follow from this arrangement. It will be clear, for 
instance, that the condensate is extracted at the 
full temperature of the steam leaving the turbine, 
since as it drops from the tubes it is reheated by the 
upward steam current, and has finally to pass 
through the incoming steam before reaching the 
outlet to the extraction pump at the bottom of the 
condenser. Moreover, since the coldest tubes are 
in the upper pass, the falling condensate is not cooled 
by contact with them. It also follows, since the 
condensate passes continuously downwards through 
a region in which the air percentage is diminishing, 
that the condensate will be air free, its high tem- 
perature also minimising the possibility of air being 
held in solution. A high rate of condensation is 
ensured by proportioning the tube spacing and the 
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area of steam flow so as to maintain a suitable | machines to give close attention to the problems of 


velocity throughout, and of almost equal importance 
is the fact that a very large tube surface is directly 
exposed to the incoming steam. No baffles are 
needed to prevent falling condensate from being 
entrained with the air, since the latter is withdrawn 
from the highest part of the condenser immediately 
after it has passed over the coolest tubes and has 
therefore been effectively cooled. Owing to the 
absence of baffles in the tube system, a minimum 
resistance to steam flow is obtained. Finally, it 
may be pointed out that the position of the tubes 
is such that there is no possibility of erosion or 
damage being caused by water particles flung off 
from the last row of turbine blades at a high velo- 
city, such as has sometimes occurred in condensers 
of the ordinary type. 

Since the output of a turbo-generator set is largely 
dependent upon the rate at which the heat produced 
in the windings of the generator can be removed, 
the increase in size of generators within recent years 


has rendered it necessary for the builders of these | 


| ventilation. 


In comparison with the old method of 
admitting air at one end of the generator and dis- 
charging it from the other, or of admitting it at 
both ends and discharging it at the centre, the 
multiple-inlet radial-flow system devised by Messrs. 

Parsons, and first used by them in 1913, represented 

| a considerable improvement. When forced air cool- 

|ing was adopted, it was necessary to filter the air 
| before it entered the alternator, and various disad- 
vantages arising from the air filters led to the 
introduction of the closed-circuit system of ventila- 
tion in 1919. With this, the air circuit is entirely 
separate from the atmosphere, the same air being 
kept in continuous circulation and, after passing 
through the alternator, being cooled by an air cooler 
incorporated in the air circuit. These air coolers 
are composed-of one or more sections, each consisting 
of a nest of tubes mounted in tube plates to which 
cast-iron water boxes are attached. The tubes are 
generally of brass or copper, and are provided with 
corrugated radial fins in order to assist heat trans- 
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Fie. 72. Arr-Cootzr Unit ror TurBo-GENERATOR. 


mission from the air to the water in the tubes. The 
fins, it may be noted, are formed with a flange round 
the central hole to give uniform spacing along the 
tube. They are threaded on the tubes which are 
then dipped in a bath of flux and immersed in a 
long bath of molten solder. Special precautions 
are taken to prevent any solder from entering the 
tube. The solder completely fills the small space 
between the flange on the fin and the tube, and 
thus ensures efficient heat transmission from the 
former to the latter. An alternative method is to 
wind the radial fins in the form of a spiral in a 
continuous length by means of a special machine 
designed at the Heaton Works. The fins are 
later soldered by passing a current through the 
tube. The ferrules at one end of the tubes are 
sufficiently large to enable any tube to be with- 
drawn without disturbing the remainder. The 
cooling water is usually obtained from the main 
condenser circulating system, and valves are fitted 
to enable a section of the cooler to be completely 
isolated and disconnected for inspection and 
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cleaning of the tubes without interfering with the 
operation of the generator. Air-cooler sections are 
generally mounted on rollers, and guide rails are 
fitted at the top to facilitate the withdrawal of the 
sections through the side of the foundation block 
in which they are mounted. In Fig. 72, page 647, 
which shows one section of an air cooler for a 
33,400 kv.-a., 1,500 r.p.m. alternator, one of the 
rollers can be distinguished at the lower end of the 
water box in the bottom right-hand corner of the 
illustration, while the guide rail, in the form of a 
“tee ’’ section, is clearly visible at the top. 

The first air cooler with gilled tubes was in- 
stalled by Messrs. Parsons at the Blaydon Burn 
power station of the North-Eastern Electric Supply 
Company, Limited, in 1919, and has been in con- 
tinuous operation since then without any trouble. 
At the present time, we understand, the firm have 
in operation, or under construction, air coolers for 
alternators with an aggregate capacity of nearly 
2,000,000 kv.-a. In all cases, the construction of the 
rotor and stator is such that uniform cooling is 
effected at all loads and throughout the whole length 
of the alternator, ‘but three different methods of 
air supply are employed, depending on the size of the 
machine and its speed. For the smaller machines, 
integral rotor fans are usually adopted, although 
this method has the disadvantages that the length 
of the machine is increased and the efficiency is less 
than is obtained with separately-driven fans. In 
the case of machines ranging from about 10,000 kw. 
at 3,000 r.p.m. to about 25,000 kw., the firm’s 
practice is to provide a single external motor- 
driven fan of the double-inlet type. This fan can 
be readily accommodated in the foundation block 
with the motor outside, giving a more compact 
arrangement with more room in the basement. 
The most suitable speed can be adopted for the fan 
to obtain the highest efficiency, and, if desired, a 
motor can be connected to each end of the fan shaft 
so that one can act as a stand-by in case of break- 
down of the other. In some one of the 
motors has also been utilised for driving the extrac- 
tion pumps. 

For alternators of over 25,000 kw. capacity, Messrs. 
Parsons’ practice is to employ two half-capacity 
external fans arranged as shown in Figs. 73 and 74, 
on this page. The advantage of this method of air 
supply is that if one fan breaks down, the other 
can give sufficient cooling to enable the alternator 
to carry about three-quarters of full load. In the 
case of a 50,000-kw. alternator, for instance, requir- 


cases, 





ling 100,000 cub. ft. of air per minute, each fan | 
| would be designed to supply 50,000 cub. ft. per 
| minute, and if one failed, the other would be capable 
of delivering 75,000 cub. ft. per minute, which would 
be sufficient to enable the alternator to carry a | 
|load of about 40,000 kw. The increased capacity | 
| of the single fan arises from the fact that the decrease | 
in air flow from 100,000 cub. ft. to 75,000 cub. ft. 
| per minute reduces the resistance of the air circuit 
| and therefore the fan pressure ; the fans are designed 
to have a characteristic to meet the requirements 
over this range. They are of the single-inlet type 
and are accommodated in the foundation block with 
the motors external, as clearly shown in Fig. 74. 
All bearings of both fan and motor can be readily 
inspected. 

As previously mentioned, the activities of Messrs. 
Parsons include the production of turbo-blowers and 
compressors, and this is not surprising since these 
are essentially high-speed machines, and have certain 
points of similarity to the steam turbines to which 
they are usually directly coupled for driving. The 
general similarity between the physical properties 
of steam and the air or gas to be compressed leads 
to a similarity in the best speed of revolution for the 
| turbine and the compressor, but the latter may, of 
| course, be driven by an electric motor, either directly | 
)or through helical gearing, where local conditions | 
| render electric driving desirable. Frequently, how- | 
jever, they are driven by a mixed-pressure turbine | 
|supplied with exhaust steam from reciprocating 
jengines working either continuously or inter- 

mittently. In any case, turbo-blowers and com- 
| pressors have numerous advantages in comparison | 
| with reciprocating units, one of which is that they | 
have a high overall efficiency which can be main- | 
tained indefinitely. Other advantages are the | 
small space occupied, light foundations needed, low | 
initial and upkeep costs, absence of vibration, and | 
that the air delivered is free from oil vapour. 

Since Messrs. Parsons have exceptionally long | 

experience in the design and construction of turbo- | 
blowers and compressors, their first turbo-blower for | 
blast-furnace work having been constructed in 
1901, it may be of interest to refer briefly to some 
of the design features of these machines, two 
examples of which are illustrated in Figs. 75 to 78, | 
on page 654. Of these, Figs. 75 and’ 76 show the 
casing and impeller shaft, respectively, of a turbo- 
blower capable of delivering 60,000 cub. ft. of air per 
minute at from 18 Ib. to 23 Ib. per square inch gauge, 
when running at 3,180 to 3,340 r.p.m., or 48,000 
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cub. ft. per minute at 30 lb. per square inch gauge, 
at 3,390 r.p.m. The turbine driving this blower 
develops 5,820 brake horse-power at 3,340 r.p.m. 
Similar parts of a turbo-compressor are illustrated 
in Figs. 77 and 78, the capacity of this machine 
being 24,000 cub. ft. of air per minute at 80 Ib. per 
square inch when running at 3,540 r.p.m.; the 
turbine rating in this case is 4,730 brake horse- 
power. Each impeller, it will be seen, is composed 
of two discs between which the vanes are riveted. 
The discs are made from high-tensile steel forgings 
heavily reinforced all over and tapered in thickness 
from the centre to the periphery. The impellers 
are each carefully balanced before being assembled 
on the shaft, which is subsequently dynamic- 
ally balanced with the impellers in position. It will 
be noticed, on reference to Figs. 75 and 76, that 
the air enters at opposite ends of the blower and is 
delivered from the centre, so that the axial thrust 
is automatically balanced. In the compressor 
shown in Figs. 77 and 78, on the other hand, the 
air enters the impellers on one side only and the 
resultant end thrust, in this case, is balanced by 
a labyrinth packed dummy piston similar to those 
used in Parsons’ steam turbines. Steel guide vanes 
forming diffusers are fitted in the annular spaces 
formed in the casing opposite the outlets from the 
impellers and curved ribs are cast in the air passages 
leading to the eye of the succeeding impeller so 
that the air enters the latter without shock. 

Tubular intercoolers are located between groups of 
stages, three stages usually comprising a group. 
They are constructed so that the pressure drop 
across them is reduced to a minimum and are 
arranged so that the tubes can readily be inspected, 
cleaned or renewed without breaking any water 
joints ; the complete cooler can also be removed 
as a nest of tubes from the casing. Most of the 
water vapour present in the air is condensed in the 
coolers and is automatically drained off by traps, so 
that the air leaves the compressor in as dry a con- 
dition as possible. 

Turbo-compressors are fitted with a pressure 
regulator and air-control gear which keeps the 
delivery pressure constant irrespective of the volume 
of air being used and also results in considerable 
saving in power. Blowers for blast-furnace work, on 
the other hand, are arranged to deliver a constant 
volume of air irrespective of variations in the dis- 
charge pressure. The regulator fitted on these 
machines is capable of maintaining the volume of 
air delivered constant within + 2 or 3 per cent. 
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under normal operating conditions. In addition to 
air compressors and blowers for blast-furnaces, 
Messrs. Parsons also supply blowers for smaller 
metallurgical smelting furnaces, and blowers and 
pressure boosters for coal gas. 

(To be continued.) 








THE PUBLIC HEALTH CONGRESS 
AND EXHIBITION. 

BEFORE dealing with the exhibition which was 
held at the Agricultural Hall, Islington, from Novem- 
ber 14 to November 19 last, in connection with the 
Public Health Congress, a short resumé may be 
given of the papers read at the latter. The pro- 
gramme included addresses on a number of subjects 
lying outside the engineer’s purview, such as those 
dealing with the work of welfare centres and 
occupational therapy in mental hospitals, but on 
the other hand, several of the papers read covered 
various aspects of the engineer’s work. In general, 
however, it should be understood that the subjects 
were treated more from the point of view of the 
public health authority than from that of the engi- 
neer. In the paper on “Smoke Abatement and 
Public Health,” for example, read by the President 
of the Association, Dr. H. A. Des Voeux, the subject 
dealt with was the deleterious effects of smoke in the 
atmosphere rather than the methods by which smoke 
might be eliminated. Similarly, in taking for 
his subject “‘ Fumes Emission from Road Vehicles,” 
Dr. J. 8. Owens was mainly concerned to point out 
the possible dangers to the public health, resulting 
from the emission of carbon monoxide. It was 
suggested by the author that there was a tendency 
to dismiss the danger too lightly, and he stated 
that small concentrations of carbon monoxide 
might be responsible for grave injury to health in 
in the case of persons who spent their lives, or a 
large part of them, breathing atmosphere so contami- 
nated. He added that it should be kept in mind 
that a number of conditions tending to increase 
concentration of the gas in city streets, would, at 
some time, certainly coincide in point of time. He 
visualised a street with tall buildings on each side, 
a large number of vehicles brought to rest, with 
engines running, by a traffic block, an absence of 
wind, and a temperature inversion near the ground. 
We would point out in this connection, however, 
that this combination of unfavourable circumstances 
must occur from time to time under modern condi- 
tions of traffic control, particularly in the canyon- 
like streets of some American cities, and, so far 
as we know, no untoward results have hitherto been 
recorded. The explanation probably lies in the 
fact that the percentage of carbon monoxide in 
the exhaust gas from an engine with a correctly- 
adjusted carburettor is infinitesimal over the 
normal range, and modern carburettor design 
tends to make gross mal-adjustment improbable. 
The actual quantity of carbon monoxide present 
in busy city streets has been measured from time to 
time, and Dr. Owens mentioned that the average 
in 14 towns in the United States had been found 
to be 0-8 parts in 10,000, and in central London 
during the winter 0-3 parts in 10,000. 

In his paper on “ The Correct Use of Heat Rays 
for Producing Comfort in Living Rooms,” Professor 
Sir Leonard Hill dealt with the tendency of infra-red 
rays to contract the nasal passages. He criticised 
some electric fires on the ground that the rays 
given off were too dull, and advocated brighter 
fires. In cases where a dull fire was already in use, 
improvement could be effected by passing the 
rays through a screen of water vapour, obtained 
from the old-fashioned open vessel containing water 
in front of the fire. He stressed the importance of 
good ventilation in such cases. A letter from Sir 
Leonard bearing on this subject appeared on page 48 
ante. 

Mr. G. L. Bailey read a paper on “ The Work of 
the British Non-Ferrous Metals Research Association 
in Reference to Water Supply.” He mentioned that 
the Research Department, Woolwich, had investi- 
gated the failure of the lead sheathing of electric 
cables, the work being subsequently extended to 
include a full study of the mechanical properties 
of lead and its alloys. The research proved that 
the cause of the cracking of cable sheathing was 
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vibration. After an extensive study of a large 
number of lead alloys, two groups of lead-rich 
ternary alloys were developed possessing much 
higher mechanical strength and resistance to fatigue 
than lead, while retaining to a great extent the good 
working properties of that metal. The two com- 
positions recommended for general use in the manu- 
facture of cable sheathing, water pipe, sheet, &c., 
were one consisting of Pb 99-25 per cent., Cd 
0-25 per cent., and Sb 0-5 per cent. ; and a second 
consisting of Pb 98-25 per cent., Cd 0-25 per cent., 
and Sn 1-5 per cent. Both these alloys were 
60 per cent. stronger than lead, while the elonga- 
tions were lowered to a comparatively small extent. 
The Brinell hardness numbers, which could be 
regarded as providing some measure of resistance 
to mechanical damage, were 100 per cent. higher 
than that for lead, and the resistance to vibrational 
stresses was increased three to four times. Owing 
to their greater strength, these alloys could be 
substituted for lead for piping to give a 33 per cent. 
saving in weight. Tests showed that the alloys 
were equal to lead from the points of view of 
workability, air-corrosion resistance, and other 
properties, Their resistance to corrosion when 
buried in the soil is still under investigation. Work 
is also being carried out on the bursting of water 
pipes due to frost, details of the programme being 
given in the paper. 

A group of papers was read dealing with sewage 
disposal, including one by Mr. W. D. Scouller 
and Mr. J. H. Spencer on “ The Effect of Iron on 
Sewage Purification.’”” The authors stated that 
there had been a wide difference of opinion on 
the influence of iron, and it appeared desirable to 
publish the results of experiments carried out at 
Huddersfield, where a fair quantity of iron was 
discharged into the sewers, principally from the 
manufacture of organic dyestuffs. The experi- 
mental procedure adopted was fully described in 
the paper, but it will be sufficient to give the conclu- 
sions reached. These were that iron in practically 
occurring concentrations would not interfere with 
sewage purification beyond inhibiting or entirely 
preventing nitrification. In other respects the 
presence of iron was advantageous, but above a 
critical concentration of 10 parts per 100,000, it 
definitely impeded purification by activated sludge. 
On the other hand, it did not render the sludge 
incapable of recovery when the iron dosage was 
reduced, but to effect the best recovery, the change 
back to good working conditions must be gradual. 
Another paper in the same group, read by Mr. H. D. 
Bell, dealt with a new process for partial de-watering 
of activated sludge and its subsequent disposal. 
It was pointed out that activated sludge had resisted 
the efforts of chemists and engineers to find a really 
satisfactory method of disposal, owing to its high 
water content, and to the tenacity of the attachment 
of its light solid constituents to the liquid in which 
they were suspended. Draining beds had failed 
to yield the valuable fertiliser anticipated when the 
activated-sludge process was first inaugurated, 
probably due to putrefactive action, and sludge 
pressing had failed to yield a cake owing to the light 
and spongy nature of its solid constituents. Chemi- 
cal treatment had failed to yield tangible results, 
and the author came to the conclusion that the 
problem was a physical one and not a chemical one 
atall. It appeared that the solution of the problem 
lay in either lowering the specific gravity of the liquor 
or making the solid constituent heavier. Experi- 
ments in the first direction failed to yield promising 
results, but the addition of gritty materials produced 
satisfactory coagulation. As a result of tests with 
various grits, the conclusion was reached that the 
type of substance which would produce coagulation 
of the particles of activated sludge was one which 
was insoluble in water, was slightly heavier than 
water, and had a surface which was coarse, rough 
or sharp pointed. The type of substance which 
produced no coagulation was one which had a 
smooth and rounded surface, and was of higher 
specific gravity. In other words, of any two sub- 
stances insoluble in water, similar in chemical 
composition and density, the surface contour 
was the deciding factor of its capability or other- 
wise of clotting the sludge and separating the latter 
from the liquid carrier. In concluding his paper, 
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the author pointed out that separation of at least 
two-thirds of the original water content could 
be effected in three hours or less by mixing the 
sludge with materials having a rough surface and 
allowing suitable opportunities for settlement, 
and that the deposit remaining after the liquid had 
been drawn off readily responded to the loss of 
further moisture on the drying beds. The cake 
so formed would continue to loose’ moisture on 
transference to dumps, and could be reduced to 
powder by pulverisation. The resulting product 
should find a ready sale as a fertiliser. 

Turning now to the exhibition held in connection 
with the Congress, the wide scope of subjects, 
embraced by the term public health, resulted in 
an unusual variety of products being shown. 
Hospital work was represented by a variety of 
medical appliances and ward fittings, artificial 
limbs, and so on, the public-health services by 
refuse-collecting plant, destructors, gully emptiers, 
and apparatus for the treatment of sewage, and 
town planning by various models. In addition, 
there was a miscellaneous collection of exhibits 
having a somewhat remote connection with public 
health, such as children’s toys, rollers and mowers, 
soap, and even confectionery. Among the engineer- 
ing exhibits, the most important display was that 
of vehicles for road sweeping, gulley emptying, dust 
collecting, and ambulance work. Several of these 
vehicles have been previously described in our 
columns, and we may refer more particularly to 
the tipping wagon, shown by Messrs. John I. 
Thornycroft and Company, Limited, Smith-square, 
Westminster, S.W.1, and described in ENGINEERING, 
vol. cxxxii, page 175 (1931); the container dust 
collector, shown by Messrs. Shelvoke and Drewry, 
Limited, Letchworth, described on page 629 of 
the same volume; and the low-loading dust cart, 
exhibited by Messrs. Tuke and Bell, Limited, 1, 
Lincoln’s Inn-fields, W.C.2, and _ described in 
ENGINEERING, vol. cxxviii, page 638 (1929). 

A road sweeper and collector, with which we 
have not previously dealt, is illustrated in Fig. 1, 
page 650. This vehicle, which was exhibited by 
Messrs. Karrier Motors, Limited, Huddersfield, is 
fitted with an articulated brush mounted on a curved 
axle. With the older form of straight brush set 
at an angle, it was practically impossible to avoid 
a trail of refuse, representing material thrown 
beyond the collector. The new form of brush is 
arranged with an increased angle for clearing refuse 
from the gulley, and with a gradually decreasing 
angle towards the collector conveyor, and by this 
means, the trail of refuse is avoided. The brush 
shaft is built up of seven parallel sections of hexa- 
gonal tubing, mounted on roller bearings on the 
curved dead axle. The various sections are coupled 
together, so that the drive is transmitted to each 
section. The whole shaft is assembled and sealed 
at the makers’ works, and the brush stocks, which 
slip over the section, can be changed without 
interfering with the assembly. The brush centres 
are formed with cup and ball ends, so that the 
varying alignment is obtained without leaving a gap 
between the individual] brush sections. Actually, the 
bristles are stiffened up at the different joints. 

The elevator or conveyor is built up of three super- 
imposed rotors, the casing for which is clearly visible 
in the figure. The lowest rotor is provided with 
cane brushes, and the upper two with rubber vanes 
with metal stiffeners. ‘I'he rubber vanes have been 
found to have a very long life without the need 
for adjustment, and they eliminate the necessity 
for washing the interior of the rotor casing at 
regular intervals. Cane brushesare retained on 
the bottom rotor in case bulky solids are picked up 
and thrown on to the pan, when jamming might 
occur were rubber vanes fitted in this position. 
Should actual road conditions render this possibility 
remote, rubber vanes can, with advantage, be 
fitted to all three rotors. The drive for the brush 
and elevator is taken from the front end of the 
gear-box, the layshaft being extended to form the 
driving shaft for the mechanism. From this shaft, 
the drive is transmitted through worm gearing to 
a horizontal shaft coupled to the lowest rotor shaft. 
From the latter, it is taken to the two upper rotors 
by chain, and to the brush by spur and bevel 
gearing. Part of the brush drive can be seen in 
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the figure. A pan is provided under the opening as 

into the elevator to catch any sweepings which! EXHIBITS AT THE PUBLIC HEALTH EXHIBITION. 
are not thrown directly into the latter, and this pan 
is automatically raised at regular intervals to dis- 
charge its contents into the elevator. The pan- 
lifting gear is operated by a cam, driven through a 
gear of the boring-bar type, from a sprocket en- | 
gaging with the chain which drives the elevator 
drums. 

As regards the general characteristics of the 
vehicle, it is fitted with a four-cylinder engine with | 
a cylinder bore of 95 mm. and a piston stroke of 
140 mm., the R.A.C. rating being 22-4 h.p. The 
clutch is of the fabric-lined cone type, and the gear- 
box provides three forward speeds and the usual 
reverse. The final drive is by a tubular propeller 
shaft, with a Spicer joint at each end, to a worm- 
driven rear axle. A water tank, of 350 gallons 
capacity, supplies the sprinklers, a pipe being 
mounted at the front of the vehicle with 12 jets, | 
each giving a fan-shaped spray of water direct on | 
the ground. The water is delivered under pressure 
by a semi-rotary pump, the stroke of which can be 
altered to vary the water supply. All the controls 
which require to be manipulated while the machine 
is in operation, are placed within convenient reach 
of the driver. 

Messrs. Karrier Motors, Limited, also exhibited 
the three-wheeled vehicle for refuse collecting 
shown in Fig. 2, annexed. The chassis is known 
as the Colt Major, and is suitable for carrying loads 
up to 2 tons. It is fitted with a four-cylinder engine | 
of 10-27 h.p., and has a 20-ft. turning circle. It 
is therefore particularly useful for working in| 
confined spaces. The frame is exceptionally low 
for convenience in loading, and the maximum speed 
is about 20 m.p.h. With full load, the vehicle can 
be driven up a hill of 1 in 7 without difficulty. The | 
final consumption is approximately 1 gallon per | 
12-5 miles, and the lubricating oil consumption 
approximately 1 gallon per 1,600 miles. Careful | 
attention has been paid to accessibility, and the 
cowled dash shown in the figure can be swung clear 
of the engine on the removal of two wing nuts. | 
The low load line, with a corresponding low centre | 
of gravity, is obtained by the use of small wheels, 
the front wheel accommodating a 23 in. by 5 in. 
tyre, and the rear wheels 25 in. by 6 in. tyres. The 
lateral stability is claimed to be equal to that of 
a four-wheeled vehicle. 

The engine has a cylinder bore of 68 mm. and 
a piston stroke of 90 mm., and develops 10 b.h.p. 
at 1,000 r.p.m. It forms one unit with the clutch | 
and gear-box, with three-point suspension on a/| 
rigid sub-frame. The cylinder head is detachable, | Fie. 2. THree-WaErELepD Dust CoLttecror; Messrs. Karrier Motors, Limrrep. 
and side-by-side valves are fitted. The crankshaft | 
is carried in three bearings, and the camshaft is | 
driven by an adjustable duplex chain. The pistons 
are of light-weight alloy, the connecting rods are | 
high-tensile steel stampings, and the valves are of 
silico-chrome heat-treated steel. Coil ignition is | 
fitted with a six-volt dynamo and battery. The | 
clutch is of the single dry-plate type with a thrust | 
race automatically lubricated from the gear-box. 
The latter is fitted with ball bearings throughout, 
all gears and shafts being of case-hardened alloy 
steel. The box is provided with four forward and 
one reverse ratio, the third gear being of the silent 
type with constant-mesh helical gears. A further 
step-down gear is provided in an auxiliary box, 
immediately behind the main box, the drive being 
by a duplicate roller chain running in oil. An 
external tensioning device of the eccentric type is 
fitted to the box. The drive from the auxiliary 
box to the back axle is by a cardan shaft with a 
universal joint at each end. The back axle final 
reduction is by bevel gearing, and the axle incor- ; rs sm ene aa y, 
porates a differential and fully-floating shafts of ce 3 ; o aanate 
molybdenum steel. The axle is a steel pressing, {OOS AT ; a as H 
from which the whole of the gearing can be with- | 
drawn as one unit. The front wheel is carried in 
a steering fork, and has a range of approximately 
130 deg. The steering is effected through bevel 
gearing. Semi-elliptic springs of silico-manganese | can be supplied with a track of either 3 ft. 5} in. | with the larger machines made by the same firm, 
steel are employed both front and rear, the springs | or 4 ft. 8} in. The ground clearance is 7 in. | it eliminates hand stirring and raking, is provided 
in the latter position being underslung. Two} The gully emptier shown in Fig. 3, on this page,| with a balanced suction pipe and a clean water 
independent brakes are fitted, both being of the | was exhibited by Messrs. Dennis Brothers, Limited, | tank, and the emptying door at the rear is the full 
external-expanding type and operating on the rear | of Guildford. It has a capacity of 550 gallons, and | size of the tank. In addition, the tipping gear is 
wheels, The wheelbase is 9 ft., and the vehicle |is designed for one man operation. In common| hydraulically operated, and the air pump exhausts 
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or compresses as required. The machine is designed 
for street watering, in addition to gully emptying, 
and fittings can be supplied to enable it to be used 
as a gutter flusher, sewer flusher or cesspool emptier. 
Finally, the tank can be lifted away in a few minutes 
as a complete unit, and a hydraulically-operated end- 
tipping lorry body substituted. The change-over 
does not call for special equipment, as the hydraulic 
tipping gear is employed to raise the tank bodily. 

The engine is a four-cylinder model with a cylinder 
bore of 100 mm. and a piston stroke of 150 mm., 
and develops 55 brake horse-power. It is mounted 
on three-point suspension, and is insulated from the 
frame by coil springs at the front and rubber 
mounting at the rear. Side-by-side valves are 
employed, with pump circulation for the cooling 
water and magneto ignition. The clutch is of the 
external-cone type faced with fabric, and a double 
universal joint of the fabric-dise type is fitted 
between the clutch and gear box. The latter is 
arranged for four forward speeds, the ratios being 
4-5, 2-76, 1-75 and 1 to 1. The reverse ratio is 
3-73 to 1. The shafts are of large diameter, and 
run on ball bearings, while the gears are of chrome- 
nickel steel. A separate external oil filler is pro- 
vided. There is a universal joint at each end of 
the propeller shaft, and the final transmission is by 
worm gearing. The top cover of the rear-axle 
casing carries the worm and differential assembly, 
which can be removed without taking down the 
axle or removing the wheels. The live axles can 
also be withdrawn without removing the latter. 
A hand brake of the contracting type operates on a 
drum behind the gearbox, and the servo-assisted 
foot brake, of the internal-expanding type, operates 
on drums on the rear wheels. The springs are of 
chrome-nickel steel, and pressure-gun lubricators 
are provided. 

The tank is divided into two compartments, the 
forward one, of 200 gallons capacity, being for clean 
water to reseal the gullies after they have been 
emptied, and the rear compartment, of 350 gallons 
capacity, for carrying the sludge. Provision is made 
for connecting the two compartments to form a 


} 
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gear box, and gives an elevating angle of 40 degrees. 
An automatic cut-out valve is provided to eliminate 
the risk of over-tipping. The air pump is of the 
rotary type, and is fitted with a two-way reversing 
valve, which enables it to be used either as an 
exhauster or compressor. It is driven from the 
engine and is quiet running and automatically 
lubricated. The suction hose, which is clearly 
visible in the figure, is mounted on the near side of 
the tank, and is fitted with a steel pipe and valve. 
It is carried on a balanced arm, as shown, to 
facilitate raising and lowering. A large gauge glass 
is provided on the top half of the sludge compart- 
ment, and a full-length gauge glass on the clean 
water compartment, together with a compound 
pressure and vacuum gauge connected to the air 
pump, and located behind the cab. 

The sprinkler heads, when fitted, are of gunmetal, 
and are independently controlled, both for width 
of spray and quantity of water delivered. The 
spray will cover a total width of from 30 ft. to 35 ft. 
at a single passage of the machine. A 3-in. quick- 
acting valve for sewer flushing, connected to a 
suitable length of copper-riveted hose, is fitted under 
the rear of the tank, and a 2-in. gutter-flushing 
valve is located under the near side of the driver’s 
seat. The latter valve is operated by a hand lever 
in the cab. The cesspool-emptying equipment con- 
sists of a 3-in. quick-acting valve and a gunmetal 
adaptor for connecting the hose. It is fitted on the 
near side of the tank, with a steel pipe connecting 
it to the dome. This enables compressed air to be 
passed through the hose for cleaning it, and also for 
stirring up the solid matter in the pits. The 3-in. 
cesspool suction hose is armoured, and is supplied 
in 17-ft. 6-in. lengths. 

The wide extension in central heating, which has 
occurred in recent years, has led to considerable 
improvements in the design of boilers of the type 
used in private and public buildings for obtaining 
a constant supply of hot water. The majority of 
these boilers, however, still require to be fired with 
a relatively expensive fuel, and as they are normally 
hand-fired, a certain wastage of fuel is almost 


single tank for watering or sewer flushing. The| inevitable. To overcome these defects, Messrs. 
tipping gear is of the hydraulic-ram type, operated | Combustion Engineering, Limited, Aldwych House, 
from the engine through a power take-off on the’ Aldwych, W.C.2, have introduced the mechanical 








Fra. 6. 


Fies. 4 To 6. Mronanicat STOKER FoR HEATING 
Borers; Messrs. ComBusTION ENGINEERING, 
LIMITED. 


stoker illustrated in Figs. 4 to 6, on this page, and 
shown at the Exhibition. This stoker, which is 
known as the “ Robot Fireman,” is constructed on 
the same principles as the larger mechanical stokers 
manufactured by the Company, and previously 
described in our columns. The use of one of these 
appliances on a hot-water boiler enables a cheap 
coal to be employed, since the fuel is in a continual 
state of movement, thus ensuring an intimate 
mixture of fuel and air. In addition, it entirely 
eliminates labour, with the exception of about 
10 minutes’ attention required every 12 to 18 hours 
to fill the fuel hopper and to remove the clinker, 
and, finally, there is no intermittent fall in tempera- 
ture caused by opening the furnace doors, and no 
objectionable fumes reaching the stokehold. 

The fuel is placed in the hopper shown in all 
three figures, and falls into a trough, from which it 
is fed into the furnace by the conveyor screw shown 
in Figs. 4 and 5. The fire is lit in the usual way 
with sticks, and the machine is started with a slow 
feed, power being supplied by the small motor 
visible in Figs. 5 and 6. When the fire is well alight, 
the fuel supply is increased. The motor drives a 
crank through worm and spur gearing, the crank 
being connected to an arm carrying a pawl, and the 
arm being pivoted concentric with a rachet wheel. 
This rachet wheel drives the conveyor screw through 
a slipping clutch, visible to the left in Figs. 4 and 5, 
which forms a safety device in the event of foreign 
matter being mixed with the coal. A shield is so 
arranged that it can be interposed between the pawl 
and the rachet wheel to hold the former out of 
engagement for a lesser or greater portion of its 
stroke, thus regulating the feed rate. This shield is 
connected to a horizontal shaft running beside 
the conveyor casing, and visible in Fig. 5. At its 
inner end, the shaft is connected through bevel 
gearing to a system of levers controlling the dampers 
for the forced and induced air supply, and this 
system of levers is again connected through bevel 
gearing and a vertical and horizontal shaft to a ther- 
mostat placed in the boiler water outlet. The 
arrangement can be followed from the three figures, 
and it will be clear that the thermostat will auto- 





matically reduce or increase both the fuel and air 
supplies, as required. The forced draught is supplied 
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by a small fan driven by the motor, the arrangement | 
of the air trunk being shown in Figs. 4 and 5. The | 
gearing between the motor and the conveyor screw | 
is totally enclosed, and is pressure-oiled by a plunger 
pump driven by the motor. The stoker is made in 
eight sizes, burning from 45 Ib. of ‘coal, of medium 
heating value, per hour, on the smallest size, up to 
350 Ib. per hour on the largest size. These figures 
represent the maximum consumption for each size. 


ENGINEERING TRAINING AND 
EDUCATION. 


Royal Technical College, Glasgow.—The annual report 
of the 136th session of the Royal Technical College, 
Glasgow, which was adopted at the annual meeting 
of the Governors of the College, on October 18 last, 
has recently been published. It contains particulars 
of the work done during the 1931-32 session. In spite 
of the many difficulties experienced by industry, the 
class enrolments have not varied greatly during the past 
few years, those for day classes being 3,578 during the 
1931-32 session, as compared with 3,422 during the 
1930-31 session, and those for evening classes 5,518 
and 5,590, respectively. The various activities of the 
Department of Mechanics and Mechanical Engineering, 
which include commercial testing and post-graduate 
and staff research, have been well maintained through- 
out the session under review. The prevailing depres- 
sion has led to a diminution in the number of the 
special problems dealt with, but the volume of official 
testing remains at a high level. A special machine for 
the efficiency testing of belt and gear power-trans- 
mission arrangements is being erected in the Dynamics 
Laboratory and should be available for experimental 
purposes during the coming session. Furthermore, new 
wire-testing machines have been acquired by the 
Mining Department. Preliminary work in connection 
with the erection of the 5-ft. diameter open-jet type 
wind tunnel, mentioned in the previous annual report, 
has been completed and the constructional work on the 
tunnel proper is to follow. The analytical investiga- 
tions on load and temperature stresses in plate rings | 
and shells, initiated by Professor Kerr a few years ago, 
have steadily progressed. New work completed con- 
cerns cylindrical walls, variable plates and coned shells. 


PERSONAL. 


Dr. T. FRANKIIN Sisty, Vice-Chancellor of the 
University of Reading, has been appointed a member 
of the Advisory Council to the Committee of the Privy 
Council for Scientific and Industrial Research. , 


Dra. Wittis Ropney Warrney, organiser and for 32 
years director of the research laboratory of Messrs. 
General Electric Company, of New York, retired from 
that position owing to ill-health on November 1. He has 
been succeeded by Dr. W. D. Coolidge, senior associate 
director of the laboratory. Dr. Whitney, however, will 
continue as vice-president in general charge of research. 





Messrs. Unrrep Water Sorreners, Limrrep, are 
removing, during the week-end, to new premises at | 
Permutit House, Gunnersbury-avenue, near Great West- 
read, London, W.4. Their West-end showrooms and | 
branch will remain at Aldwych House, London,W.C.2, and 
their Lightpill Iron Works, at Stroud, Gloucester | 
: 

~ 
LAUNCHES AND TRIAL TRIPS. 


‘Santa Locta.”’—Turbo-electric passenger and mail 
steamer for service between the east and west coasts of 
the United States; propelling machinery supplied by 
Messrs. International General Electric Company, New 





York. Launch, October 2. Main dimensions: length, 
508 ft.; beam, 72 ft.; displacement, 16,000 tons. Built 
for Messrs. Panama Mail Steamship Company, San 


Francisco, by Messrs. The Federal Shipbuilding and Dry 
Dock Company, Kearney, N.J., U.S.A. 


| 


Ausry.”-—-Single-screw steam trawler for service in | 
northern European waters; triple-expansion engine 
supplied by Messrs. Amos and Smith, Limited, Hull. 


Launch, October 31. Main dimensions: 150 ft. by 25 ft. 
by 15 ft. Built to the order of Messrs. Rinovia Steam 
Fishing Company, Limited, Grimsby, by Messrs. Cochrane 
and Sons, Limited, Ouse Shipbu.lding Yard, Selby. 


Stanp at Hicunsvury Foorsaut Grounp.-—The new | 
west stand at the stadium of the Arsenal Football Club | 
at Highbury, London, N.5, is now complete and will | 
be officially opened by H.R.H. the Prince of Wales on 
December 10. It is capable of accommodating some 
22,000 spectators, 18,000 of whom stand under cover 
on a lower tier and 4,000 sit in tip-up chairs on an upper 
tier. The main roof is covered with Vitreflex grey 
enamelled sheets and measures 316 ft. by 61 ft. span, 
while the ridge ventilator, which is equipped with Vitreflex | 
louvre blades, fixed to steel verticals, measures 289 ft. 
by 9ft. It is claimed that the Vitreflex sheeting possesses 
great durability and fastness of colour; the material is 
manufactured in Llanelly by Messrs. Vitreflex, Limited, 
whose London agent is Mr. Alfred Robertson, 23, Leaden- 
hall-street, London, E,.C.3 


| The Journal of the Iron and Steel Institute. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are given. Further details may be obtained on 
application to the Department, the reference number 
appended being quoted in all communications. 

*edal Cycles.—The supply of 104 ordinary pedal 
bicycles, one pedal tricycle with a box for postal work, 
and ten bicycle-tyre pumps. The Egyptian Ministry of 
Communications, Mechanical Transport Department. 
December 15. (Ref. No. G. 12,068.) 

Beet-Sugar Factory.—The erection of a beet-sugar 
factory having a working capacity of 800 metric tons of 
beet for 24 hours. The Latvian Ministry of Finance, 


Riga. December 16. (Ref. No. A.X. 11,612.) 
CONTRACTS. 
Messrs. C. A. Parsons anp Company, LIMITED, 
Heaton Works, Newcastle-upon-Tyne, have received 


an order for a turbo-type alternator and exciter of 
6,000 kw. capacity from Messrs. N. V. Koninklijke 
Maatschappij ‘‘ De Schelde,” for the Flushing electricity 
works. 


Messrs. Tae Untrep Street Compantes, LIMITED, 
and Messrs. Dorman Lone anp Company, LIMITED, 
have received an order from the Finland State Railways 
for the greater portion of their 1933 requirements of 
rails and soleplates. The total tonnage involved is 
slightly in excess of 10,000, and the total value is approxi- 
mately 85,0001. 

Messrs. MERRYWEATHER AND Sons, Limirep, Green- 
wich-road, London, 8.E.10, who had previously executed 
a number of repeat orders for motor fire engines for the 
London Fire Brigade, have just received from the London 
County Council another repeat order for three super- 
type motor fire engines. 

Messrs. RaNsomMEs AND Raprer, Limrrep, Ipswich, 
have secured an order from the London Midland and 
Scottish Railway Company for five locomotive turn- 
tables of the Mundt type. 
meter and one of 55 (is diameter will be installed at 
Kentish Town Depot and the remaining two, of 55 ft. 
and 50 ft. diameter, respectively, at Cricklewood Depot. 

Messrs. Craven Brotruers (MANCHESTER), LIMITED, 
Vauxhall Works, Reddish, Stockport, have recently 
booked a large order for railway-axle plant for the 
Russian Government. The plant is to be installed in a 
new works which will ultimately deal with 270,000 axles 
per annum. The machines being supplied by Messrs. 
Craven Brothers comprise semi-automatic parting, 
centreing and journal shouldering machines; high- 
speed double axle-roughing and axle-finishing lathes ; 
and axle-journal burnishing lathes. 


BOOKS RECEIVED. 


Aeronautical Research Committee. Reports 
1378. Theory of Airscrew Body 


Air Ministry. 
and Memoranda No. 


Interference. By C. N. H. Lock. [Price 1s. 3d. net.] | 
No. 1433. Corrosion Fatigue Test on Aluminium 
Crystal. By H. J. Goues and D. G. Sopwrru. [Price 


2s. 6d. net.] No. 1459. Interference on Character- 
istics of Aerofoil in Wind Tunnel of Rectangular Sec- 


tion. By H. Guavert. [Price 6d. net.) No. 1461. 
Design and Test Data for Aircraft Radiators. By C. A. 
Brown. [Price 3s. net.] London: His Majesty’s 


Stationery Office. 

Rensselaer Polytechnic Institute. 
Series No. 37. Solution of Special Pipe 
Graphical Analysis. By G. K. PAaLscorre. 
N.Y Rensselaer Polytechnic Institute. 


Engineering and Science 
Flow by 
Troy, 


Education 
London : 
6s. net.) 

Turbinen und Pumpen. Theorie und Praztis. 
Julius Springer. [Price 22-50 marks. ] 

Die Chemie-Ingenieur. Vol. LU, Part I. 
Kontrolle und Regulierung des Betriebes. Edited by 
A. Evecxen and M. Jacos. Leipzig: Akademische 
Verlagsgesellschaft m.b.H. [Price 18-60 marks.] 

Mitteilungen aus den Forschungsanstalten G. H. H. Kon- 
zern. Vol. 2. No.3. Berlin: V.D.1.-Verlag G.m.b.H. 
[Price 2-50 marks. ] 

Transactions of the Manchester Association of Engineers. 


for Trades and Industries. 
Edward Arnold and Company. 
Berlin : 


Phisikalische 


Seasion 1931-32. Manchester: Offices of the Associa- 
tion. 
The Anatomy of Modern Science. By BERNHARD 


Translated from the 4th German edition by 
H. 8S. Hatrrerp. London: G. Bell and Sons, 
Limited. [Price 21s. net.] 

Bulletin de l' Association Technique Maritime et Aero- 
nautique. No. 36 Session, 1932. Paris: L’'Associa- 
tion Technique Maritime et Aeronautique. 

Transactions of the Liverpool Engineering Society. Vol. 
LIIl. Edited by F. W. Gaskry and H. E. Dance. 
Liverpool: Offices of the Association. 


BAVINK. 


Vol. CXXV. 
No. 1, 1932. Edited by Grorce C. Liuoyp. London: 
Offices of the Institute. 


The Principles of Electromagnetism. By E. B. Mov tur. 


Oxford: Clarendon Press. London: Humphrey 
Milford. [Price 17s. 6d. net.) 
The Wichert Truss. By D. B. Stemvman. New York: | 
D. van Nostrand Company, Incorporated. 
United States Bureau of Mines. Bulletin No. 355. 


Coal Mine Accidents in the United States, 1930. [Price 
10 cents.] No. 357. Shaft-Sinking Practice and Costs. 
By E. D. Garpner and J. F. Jonnson. Washington : 
Superintendent of Documents 


Two of them of 60 ft. dia- | 


By C. T. Mitts. | 
[Price | 
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| NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The quantity of Cleveland 
pig in second hands is small, and not likely to increase 
to any appreciable extent as terms of contract with 
makers confine merchants’ transactions to narrow limits. 
The latter are precluded supplying aye home users, 
but report some business with the Continent. Iron- 
masters are disposing of their small output, and their 
stocks are low. They are thus in a very strong position, 
which promises to further improve. Their determina- 
tion to regulate, as far as possible, production to require- 
ments enables them fully to maintain values. For home 
trade No. 1 Cleveland is 6ls.; No. 3 g.m.b., 588. 6d. ; 
No. 4 foundry, 57s. 6d.; and No. 4 forge, 57s., but 
for overseas business a little below these prices is 
| accepted. Small quantities of Midland iron continue to 
| be used on Tees-side. 


Hematite.—Gradual expansion of demand is checking 

increase of hematite stocks, which are, however, em- 
barrassingly large. Merchants have still command of 
|rather considerable parcels, but are becoming less 
| inclined to undersell producers to any extent. Prices are 
| comparatively very low, but are stiffening notwith- 
| eoneing the unfavourable statistical position. Most 
sales are still to home users, but oveseas buyers are 
taking more interest in this market. As terms of sale 
are a matter of individual negotiation, they vary a little, 
but recognised market values may be put at 59s. 6d. 
for No. 1, and 59s. for ordinary qualities of hematite. 


Foreign Ore.—Consumers of foreign ore are not obliged 

| to buy, and transactions are confined to purchases of odd 
cargoes, but prices show further upward tendency owing 

| to the stronger state of the freight market. Rubio, of 
50 per cent. quality, is put at 15s. c.i.f. Tees. 


| Blast-Furnace Coke.—Durham blast-furnace coke is 
| still difficult to sell, local users having on hand a good 
deal of their own makes. Average qualities are 14s. 6d. 
delivered to Tees-side works. 


Manufactured Iron and Steel_—Movement in semi- 
| finished and finished iron and steel is in the right direction, 
| but there is still great room for improvement. Much 
| further increase in demand is needed to justify the re- 
| starting of idle works. Continental competition in 
| semi-finished commodities has lessened considerably and 
| quite good sales of home products have been made. 
| Bridge-building steel continues to be well taken up, and 
| manufacturers of railway material have a little more 
| work to execute. Home and overseas sales of sheets are 
| only moderate. Common iron bars are 91. 15s.; best 
| bars, 101. 5s.; double best bars, 10l. 15s.; treble best 
| bars, 111. 5s. ; packing (parallel), 81. ; packing (tapered), 
| 101. ; steel billets (soft), 5. 7s. 6d. ; steel billets (medium), 
| 61. 12s. 6d.; steel billets (hard), 7/. 2s. 6d.; iron and 
| steel rivets, 111. 5s.; steel ship plates, 81. 15s.; steel 
| angles, 81. 7s. 6d.; steel joists, 81. 15s.; heavy sections 
| of steel rails, 81. 10s. for parcels of 500 tons and over, and 
| 91. for smaller lots; fish plates, 12/. 10s.; black sheets 
| (No. 24 gauge), 8l. 5s.; galvanised corrugated sheets 
| (No. 24 gauge), 107. 

| Serap.—Consumers of scrap experience difficulty in 
| buying certain kinds at prices that have ruled of late. 
| Heavy export sales have strengthened the hands of 
sellers who confidently look for further rise in prices and 
are consequently not very anxious to sell. There are 
buyers of heavy steel at 37s. 6d., and up to 40s. is asked, 
while light cast iron is realising 36s.; and heavy ma- 
chinery metal runs from 37s. 6d. to 40s. 














NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Iron and Steel.—The booking of several big contracts 
by local steel and enginering firms during the past few 
weeks has helped to stimulate confidence. The outlook 
is brighter than for some time past. In many sections 
activity is more pronounced. While orders valued 
at many thousands of pounds are being executed at 
local works, and the situation shows improvement, there 
is no immediate prospect of boom conditions developing. 
On the contrary, difficulty is experienced in some cases 
in maintaining production. In addition, a large amount 
of plant is standing idle, and the roll of unemployed 
operatives is considerable. Welcome news is that two 
British firms, one of which has big Sheffield interests, are 
to supply the greater part of next year’s steel require- 
ments of the Finland State Railways. The total weight 
of material exceeds 10,000 tons, and the approximate 
| value of the joint order is 85,000. A representative of 
|the Sheffield concern stated: ‘“ The placing of this 
order with Great Britain comes at a very opportune 
moment in view of the large surplus of imports from 
Finland over exports to that country, and is an indication 
of the feasibility of a quid pro quo in the way of overseas 
trade.” Another important contract placed with a 
Sheffield firm is for the supply of the first commercial plant 
required to exploit the Salerni coal-refining process. 
which was experimentally developed at Sheffield Uni- 
| versity. The order, which was secured in face of keen 
competition, will call for a large amount of high-class 
heat-resisting steel. It will be probably followed by the 
lacing of similar orders for like plant. Another concern 
os recently produced the biggest hollow-forging made 
in this country. Weighing 66 tons, it was made from 
a 170 ton ingot. It is to be used in connection with 
the distillation of motor spirit at Trinidad. Another 
engineering firm has lately produced a flywheel weighing 
over 9 tons, with a 10 ft. diameter, and a 12 in. face. 
There is a steady demand for crushing machinery. Only 
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a moderate call exists for railway rolling-stock require- 
ments, but improvement is anticipated in the New Year. 
Output of stainless steel is maintained at a high level. 
Developments are expected locally in the manufacture of 
steel pit props, beams, and arches. The tool trades 
are doing better. One plant, recently erected, is turning 
out daily nearly 1,000 dozen files and s. The raw 
and semi-finished steel trades have undergone little 
change. Buying continues on a hand-to-mouth basis. 
Improvement is reported in the demand for steel alloys. 
The scrap market is slightly more active. 


South Yorkshire Coal Trade.—No change is reported in 
the coal trade generally. Improvement has developed 


in some classes of fuel. In others, weakness is manifest. 
Complaints of a lack of forward buying are freely heard. 
Industrial fuel is being disposed of in bigger tonnages, 
but gross consumption is well below normal. The house- 
coal market is similarly placed. Best qualities are in 
slightly better demand, while merchants have little 
difficulty in meeting the call for secondary descriptions. 
Electricity undertakings are good buyers of slack. Coke 
used for central-heating purposes is in robust request. 
Business in foundry and furnace coke is only moderate 
on home and export account. Quotations: Best branch 
hand-picked, 27s. to 28s.; Derbyshire best house, 22s. 
to 23s. 6d.; Derbyshire best brights, 18s. to 20s.; best 
screened nuts, 17s. to 18s. 6d.; Yorkshire hards, 17s. to 
18s.; Derbyshire hards, 17s. to 18s.; rough slacks, 
8s. 6d. to 9s. 6d.; nutty slacks, 7s. to 8s. 6d.; smalls, 
4s. 6d. to 5s. 6d. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 


General Review.—While in certain sections of the iron 
and steel and allied trades in the North-Western area, 
there have been signs of some improvement in the last 
few weeks, this is by no means so marked as it is in other 
——a districts, notably the Teesside neighbourhood 
and the Midlands. Leading industrialists, indeed, hold 
out little hope of any material or sustained improvement 
until the cotton trade, slowly recovering from a series 
of labour troubles, has returned to something like its 
prosperity of a few years ago, thereby increasing general 
confidence among other industries of the area. There is 
little change in the steel market, business being restricted 
to the slender requirements of constructional engineers, 
boilermakers and locomotive builders, all of whom are 
still urgently in need of new work. Some hope for the 
future is to be found in the fact that, shortly, a number 
of local works, who have recently secured substantial 
contracts from the Soviet Government for railway plant 
and electrical machinery, will be working at fuller 
pressure on these orders. Meanwhile forges report 
rather better business, and, in the last few days, the 
foundry-iron section has experienced a rather more 
brisk demand, chiefly for small consignments. 


Orders Booked and in Prospect.—Messrs. Nasmyth, 
Wilson and Company, Limited, Patricroft, Manchester, 
have completed, and have ready for shipment, eight 
heavy mixed-traffic locomotives for service on the 
Chinese Government railways; and at Gorton, Messrs. 
Beyer, Peacock and Company, Limited, are rather 
busier than for some time past, the chief order on the 
books being for 26 tank locomotives for Russia. Messrs. 
A. Monk and Company, Limited, of Warrington, are to 
erect @ new power station for the Central Electricity 
Board, at Penrith; and Messrs. R. and J. Dempster, 
Limited, gas-plant manufacturers, of Newton Heath, 
Manchester, have secured an order from the Buxton 
Corporation for a three-lift spiral gasholder. Additional 
work is expected for Lancashire motor-omnibus manu- 
facturers shortly, following the decision of the Man- 
chester Corporation Transport Department to purchase 
a further 30 double-deck machines. The Corporation 
fleet consists largely of Leyland and Crossley vehicles, 
and it is expected that the new omnibuses will also be 
purchased from local makers, a policy which the Corpora- 
tion has adopted for a number of years. The placing 
of a contract by the Admiralty, with Messrs. Vickers- 
Armstrongs, Limited, Barrow-in-Furness, for a new 
submarine further improves the outlook in the Cumber- 
land and Westmorland iron and steel trade, where con- 
ditions have improved steadily in the course of the last 
two or three months. It is also expected that local 
steelworks will shortly benefit from the new year’s rail- 
way programmes, now that the London Midland and 
Scottish Railway Company have closed down their 
Crewe steelworks, and that at least a portion of the orders 
= rails, formerly made at Crewe, will be diverted to 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scottish Steel Trade.—Conditions in the Scottish steel 
trade have shown little change during the week, and 
producers of heavy material are short of orders, mainly 
owing to the quietness of the shipbuilding industry. 
In the latter trade there is still no sign of any improve- 
ment, and the few contracts booked during recent months 
will not account for any tonnage of steel worth mention- 
ing. The makers of black-steel sheets are still doing fairly 
well generally, and the demand for the heavier gauges 
has been tolerably well maintained, while that for lighter 
sheets continues quite good. For galvanised sorts there 
is not a very free outlet, but producers are very hopeful 
that the further depreciation of sterling will bring forth 
some of the business which has been hanging fire. Prices 
all round remain firm, and are as follow :—Boiler 
plates, 9l. per ton ; ship plates, 81. 15s. per ton ; sections, 
8l. 7s. 6d. per ton; black-steel sheets, 4 in., 7. 15s. 





per ton; and galvanised corrugated sheets (No. 24 
gauge), 111. 5s. per ton, all delivered at Glasgow stations. 


Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade, the position has not altered since 
the last report, and orders are so scarce that works 
can only run plant intermittently. The re-rollers of 
steel bars, while none too well placed for business at the 
moment, are a shade better off, and are anticipating an 
improvement in demand in the near future. e follow- 
ing are the current market quotations :—‘* Crown ™ bars, 
9l. 15s. per ton for home delivery, and 91. 5s. per ton for 
export ; and re-rolled stee! bars, 7/. 5s. per ton for home 
delivery, and 61. 10s. per ton for export. 


Scottish Pig-Iron Trade.—Unchanged is the report 
regarding the Scottish pig-iron trade this week, and 
there seems little prospect of any betterment in the 
immediate future. Production is still limited to the 
output from the two furnaces in blast, but ample stocks 
to meet current calls, are held in makers’ yards. The 
market prices are as follow :—Hematite, 67s. 6d. per ton, 
delivered at the steel works ; and foundry iron, No. 1, 
70s. per ton, and No. 3, 67s. 6d. per ton, both on trucks 
at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, November 26, amounted to 290 
tons. Of that total, 80 tons went overseas and 210 tons 
coastwise. During the corresponding week of last year 
the figures were 206 tons overseas and 31 tons coastwise, 
making a total shipment of 237 tons. 


Scottish Iron Trade Wages Reduced.—Sir John M. 
MacLeod, Bart., C.A., Glasgow, has made the following 
intimation to the joint secretaries of the Scottish Manu- 
factured Iron Trade Conciliation and Arbitration 
Board :—“In terms of the remit, I have examined 
the employers’ books for September and October, 
1932, and certify that the average net selling price 
brought out is 9/1. 16s. 10-55d.””. This means that there 
will be a decrease of 2} per cent. in the basic rates of 
the wages of the workmen. 





NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Coal Trade.—Inactive conditions continue in the 
Welsh steam-coal trade, but the outlook is regarded as 
brighter in view of the fact that the West Wales tin- 
plate works have booked up a number of substantial 
orders, and that mills are, as a result, being reopened 
and should consume larger quantities of coal. The chief 
difficulty of the collieries is the lack of demand for 
Admiralty and Monmouthshire large coals, but with the 
expectation that deliveries of these classes to the Italian 
and Egyptian State Railways will be resumed in the 
New Year, improved conditions are expected. In the 
meantime, the supplies of sized classes are insufficient 
to meet requirements, and these descriptions command a 

remium on the schedule prices. Smalls, too, owing to 
the limited production of large, are not too freely avail- 
able, and sometimes cannot be bought except in con- 
junction with large. 


Ships Recommissioned.—As a result of inquiries for 
tonnage to load new-season crops from South America 
and India in the New Year, several more Cardiff-owned 
steamers, which have been lying idle for varying periods, 
have been brought back into commission. The move- 
ment in bringing out laid-up ships started in August, 
when a demand for grain carriers sprang up at Montreal, 
and in Australia and South America, and caused owners 
to put vessels back in commission and provide welcome 
employment for some of the thousands of officers and 
seamen thrown out of work by the enormous laying-up 
of tonnage. Since then 45 Cardiff-owned steamers have 
recommenced trading, providing employment for about 
1,500 men. Twelve of the Hain Steamship Company’s 
vessels have re-started, and seven belonging to the Rear- 
don Smith Line, seven Evan Thomas, Radcliffe steamers, 
four John Cory ships, three Tatem Steam Navigation 
vessels, two each owned by the Tempus ae Com- 
pany, Limited, and Morel, Limited, and one eac ofR Ww 
Jones and Son, Mr. G. B. Bailey, Fairwater Shipping 
Company, Westbourne Shipping Company, Claymore 
Shipping Company, Mervyn Steam Shipping Company, 
Aster Shipping Company, and Anning Brothers, 


Preparing for Better Times.—Schemes for keeping the 
unemployed physically fit and also for enabling them to 
keep in touch with their various crafts are being put 
into operation in South Wales. At Newport, Mon., 
the Tyne Engine Works of Messrs. C. H. Bailey, Graham 
and Company, Limited, the dry-dock owners and ship 
repairers, has been lent to the unemployed, and is 
being fitted up with workshops and a physical training 
room, &c., so that the men can mend boots and clothes 
and carry on unproductive work besides taking —— 
exercise. At Ely, Cardiff, the unemployed are building 
a hall out of materials which have been given to them by 
various employers, in which the men will carry on boot- 
repairing, upholstery, furniture making, &c. At Bryn- 
mawr the unemployed have already constructed a 
swimming and paddling pool and are making boots and 
furniture, besides Welsh tweeds. 


New Oil Depot.—Messrs. R.O.P. have completed nego- 
tiations with the Great Western Railway Company for 
the establishment of a depot for the oils and spirits of 
Russian Oil Products Company at Ely Harbour, between 
Cardiff and Penarth. Work on the erection of the 
depot has been commenced. Pettol and oil will be 
shipped to the Ely Harbour depot and pumped into 
storage tanks, and afterwards distributed throughout 
South Wales. 





NOTICES OF MEETINGS. 





InsTITUTION oF MECHANICAL ENGIneERS.—To-night, 
6 p.m., io ate, S.W.1. Thomas Lowe Gray 
Lecture. ‘“ Eight Years’ Salvage Work, at Scapa Flow,” 
by Mr. G. F. Cox. Also at North Western Branch : Wed- 
nesday, December 7, 6.30 p.m., 9, The Temple, Dale- 
street, Liverpool, and Midland Branch: Thursday, 
December 8, 6.30 p.m., Midland Hotel, Birmingham. 
London: Friday, mber 9, 7 p.m., Storey’s-gate, 
S.W.1. Informal meeting. Discussion on “A Com- 
parison between Communistic and Capitalistic Methods 
of Organisation ” (based on recent experience in Russia), 
by Mr. J. L. Hodgson. 


InstrruTIoN oF ELEecTRICAL ENGINEERS.—To-night 
7 p.m., Victoria-embankment, W.C.2, Meter and Instru- 
ment Section Meeting. ‘‘ The Technique of the High- 
Speed Cathode-Ray Oscillograph,” by Mr. F. P. Burch 
and Mr. R. V. Whelpton. Monday, December 5, 7 p.m., 
Informal Meeting. “ Street Traffic Signals,” by Mr. E. 8. 
Perrin. Mersey and North Wales (Liverpool) Centre : 
Monday, December 5, 7 p.m., The University, Liverpool. 
“The Electric Lighting of Buildings,” by Mr. A. B. 
Read and Dr. J. W. T. Walsh. North-Eastern Centre : 
Monday, December 5, 7 p.m., Sopwith’s Lounge, North- 
umberland-street, Newcastle-on-Tyne.. “ Fire Risk in 
Power Stations and Substations,” by Mr. W. Innes and 
Mr. F. C. Winfield. North Midland Centre: Tuesday, 
December 6, 7 p.m., Hotel Metropole, Leeds. ‘“ An 
Analysis of the Costs of Electricity Supply and its 
Application in Relation to Various Types of Consumers,” 
by Major E. H. E. Woodward, and Mr. W. A. Carne. 
London Students’ Section : Friday, December 9, 6.15 p.m., 
Victoria-embankment, W.C.2. ‘ Automobile Electrical 
Equipment " by Dr. K. R. Sturley. 


Royat Instirvtion.—To-night, 9 p.m., Albemarle- 
street, W.1. ‘“‘ Radio Communications by Means of 
very Short Electric Waves,” by Marchese Marconi. 
Friday, December 9, 9 p.m. “ Gyroscopic Tops and 
Combinations,” by Professor J. G. Gray. 

InstrruTeE oF British Founprymen.—Lancashire 
Branch: Saturday, December 3, 4 p.m., College of 
Technology, Manchester. ‘‘ Further Notes on Oil Engine 
Foundry Practice,” by Mr. H. E. Beardshaw. Wales 
and Monmniouth Branch: Saturday, December 3, 6.30 
p-m., University College, Cardiff. “The Rotary Pul- 
verised Fuel Sumas for Cast Iron,” by Dr. P. M. 
Macnair. Middlesbrough Branch: Friday, December 9, 
7.45 p.m., Cleveland Scientific and Technical Institute, 
Middlesbrough. “A Few Experiences in Practical 
Foundry Work,” by Mr. J. J. McClelland. West Riding 
of Yorkshire Branch : Saturday, December 10, 0 pas 
Technical College, Bradford. ‘‘ A Few Foundry Prob- 
lems,” by Mr. W. Fearnside. 


Socrery oF ENatneers.—Monday, Deéember 5, 
6 p.m., Geological Society, Burlington House, Picca- 
dilly, W.1. ‘ Rapid Hardening Cements,” by Mr. D. B. 
Butler. 

InsTITUTE oF Metats. Swansea Local Section : Tues- 
day, December 6, 6.15 p.m., Y.M.C.A., Swansea. ‘‘ Some 
Industrial Pyrometry Problems,” by Dr. E. Griffiths. 


London Local Section : Thursday, December 8, 8 P- = 
Charing Cross Hotel, W.C.2. Joint Meeting with Insti- 
tute of British Foundrymen, London Branch. ‘ Some 


Aspects of the Selection of Engineering Material,” by 
Mr. L. B. Hunt. a > Local Section: Friday, 
December 9, 7.30 p.m., The University, Sheffield. “ De- 
greasing and Cleaning” (Vapour Cleaning), by Mr. 
W. F. Jesson. 


SHEFFIELD METALLURGICAL AssocraTION.—Tuesday, 
December 6, 7.30 p.m., 198, West-street, Sheffield. “ The 
Materials Question in Steel Tube Manufacture,’ by Dr. 
J. W. Jenkin. 


InstrITUTION OF HEATING AND VENTILATING ENGI- 
NEERS.—Wednesday, December 7, 7 p.m., Home Office 
Industrial Museum, Horseferry road, 8.W.1. ‘‘ Examples 
of Modern Heating, Ventilating and Electrical Installa- 
tions,” by Dr. O. Faber. 


Norru-East Coast InstirvuTion or ENGINEERS AND 
SHIPBUILDERS.—Graduate Section : Wednesday, Decem- 
ber 7, 7.15 p.m., Bolbec Hall, Newcastle-on-Tyne. 
“Coal Conveyors,” by Mr. L. P. Gibson. Friday, 
December 9, 6 p.m., Mining Institute, Newcastle-on- 
Tyne. ‘ Manceuvring of Ships, Semi-Balanced Rudders 
of Twin-Screw Ships,”’ by Mr. G. H. Bottomley. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre: Wednesday, December 7, 7.30 p.m., 
* Repairs and the Importance of the Repair Depart- 
ment,” by Mr. 8. H. Troughton. 


Royat ArronavuticaL Socrery.—Thursday, Decem- 
ber 8, 6.30 p.m., Royal Society of Arts, John-street, 
Adelphi, W.C.2 “ Air Survey,” by Lt. J. 8S. A. Salt. 


InstituTION oF StructuRAL ENGInEERS.—Thursday, 
December 8, 6.30 p.m., 10, Upper Belgrave-street, 8.W.1. 
“The Lay-out of Roads in Towns,” by Col. C, H. 
Bressey. 


InstTrITUTE OF MARINE ENGINEERS.—Junior Section : 
Thursday, December 8, 7 p.m., 85, The Minories, E.C.3. 
“ Sydney Harbour Bridge,” by Mr. A. C. W. Impey. 


Junior InstiTUTION oF ENGINEERS.—Friday, Decem- 
ber 9, 7.30 p.m., Royal Society of Arts, John-street, 
Adelphi, W.C.2. Presidential Address, *“‘ The Future 
of Water Power in Great Britain,” by Sir A. Gibb. 


Rattway Civus.—Friday, December 9, 7.30 p.m. 
57, Fetter-lane, E.C.4. “‘ Some Pre-War Cross-Country 
Train Services,” by Mr. G. W. T. Daniel. 
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INDUSTRIAL RESEARCH AND THE 
NATION’S BALANCE SHEET. 


THE condition of this country at the present 
time is such as to cause the pessimist to declare 
that we have entered upon a period of perma- 
nent decline. Taxation is crushing and any 
alleviation of its burden seems remote. Indeed, 
there is a prospect of a still further increase in 
this burden, if the debt and reparations problems 
cannot be speedily settled. The results must be a 
further increase in unemployment at a time when 
otherwise conditions in this respect might be 
expected to improve. Regarded from one im- 
portant aspect, our existence is precarious. Last 
year we imported foodstuffs to the value of 
417,000,0001., and other goods to the value of 
262,000,0001. The value of our exports, how- 
ever, amounted to only 292,000,000/., so that the 
apparent adverse trade balance was very large. 
As we must import to feed ourselves, so we must 
continue to export in ever-increasing volume if we 
are not to starve and if national bankruptcy is not 
to result. Such an increase, even were relief given 
in other ways, can, however, only be achieved by 
careful attention to quality and to production cost, 
so that in face of competition, we may be assured 
of obtaining our share of the world’s markets. 

This statement of a far from pleasant position, 
a position which becomes less pleasant the more it is 
examined, may be taken as the text of the Norman 
Lockyer Lecture on “ Industrial Research and the 
Nation’s Balance Sheet,’ which Sir Frank Smith 
delivered before the British Science Guild on 
Tuesday, November 22. His remedy for it, stated 
briefly, is “increased technical knowledge—the 
knowledge which will lead to better goods, cheaper 
goods and goods in greater variety than before.” 
Increased knowledge can, however, only follow on 
well-directed research and Sir Frank therefore illus- 
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crease in industrial efficiency, whichis characteristic of 
60 | these times, as well as the plenitude of manufactured 

















gn | 2nd power still remained to be discovered. A 


similar ignorance with regard to the planning of 


- 653 | buildings, which he described as our greatest 
_ 653 | Material asset, and the articles used in their construc- 


tion, meant an annual expenditure for wear and 
tear of some 50,000,000/., a sum which was capable 
of reduction by paying attention to such appa- 
rently insignificant details as roofing tiles and still 
more so if investigations were directed to methods 


357 | of preventing the decay of stone work. The time, 
| as he pointed out, has in fact gone by when improve- 


ments in processes and products can safely be 
effected by trial and error, or achieved by accident. 
This is proved by pointing out that the marked in- 


goods and their comparative cheapness, are largely 


| due to the work of research laboratories of various 
663 | kinds. This is particularly true of the electrical 
665 | industry, in which the aid of scientific man has been 


enlisted from the very beginning, thus probably 
explaining why its progress has been so rapid and 
why its future is so promising. 

An understanding of the position, and of the policy 
that should be adopted in reference to it, is generally 
existent to the extent that industrial research is 
common in all industrial countries. Although it is 
difficult to say exactly what is being done elsewhere, it 
is known in the United States no less than 750,000 dol. 
are being spent every day on research, and in 1930 
over 1,600 industrial laboratories were at work, 
ranging from that of the Bell Telephone Company, 
with a staff of 2,500, to much smaller bodies. A 
National Research ‘Council, which has established 
scholarships and helps co-operative research, is also 
in existence. Pari passu the same is true of 
Germany and Japan, while, in this country, as is 
well known, a number of firms have their own 
research laboratories, one of which costs 500,0001. 
per annum. Moreover, more than 5,000 under- 
takings are connected with the research association 
movement. Sir Frank recalled that this movement 
was started because, although there were nearly 
128,000 factories in this country, which employed 
a total of 5,000,000 workers, less than 500 of them 
had more than a 1,000 employees on their pay roll, 
and in 117,147 the number did not exceed 100, It 
is obviously impossible for such firms to undertake 
research as isolated units. They must co-operate. 
But though the industrial research laboratory is 
becoming to an ever-increasing extent part of the 
industrial machine, there is still too much reluctance 
to support these associations, a reluctance which 
must be overcome if our exports are to be increased. 
This does not mean that we have not conducted our 
businesses efficiently in the past, nor that we are 
altogether inefficient now. In fact, as Mr. Schwab 
has said : ‘‘ Every great process in the manufacture 
of steel has come out of Great Britain,” while the 
work done in our electrical research laboratories is 
reflected in an ever-increasing flow of new applica- 
tions, and the development of new industries, of 
which the photo-electric cell may be given as a 
recent example, though there are many others. 

As regards the future, research must be used 
to increase the volume of exports, and thus to 
assist in the balancing of our national accounts. 
There are many reasons why we should pro- 
duce more of our own food, and this can be 
effected by undertaking work on new plants and on 
fertilisers. Another important facet of this problem 
is the prevention of waste. Much, more than most 
people probably realise, has already been done in 
this direction by the development of refrigerating 
equipment, by, in the case of fish, more scientific 
methods of cleaning and freezing, and by, in the 
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case of apples, the discovery of the principle of gas 
storage, in which the fruit is kept in a controlled 
atmosphere of carbon dioxide at a low temperature. 
It is estimated that this latter discovery alone has 
increased the growers’ returns by 100,000. per 
annum. Nevertheless, a great deal of food is still 
being spoilt on its way from the producer to the 
consumers and on the premises of the latter. An 
increasing knowledge of biology would enable this 
to be prevented, besides improving the health of 





the nation. 

An equally important problem is how to improve | 
the methods of utilisation of our great coal assets. 
There are four ways, Sir Frank pointed out, in| 
which fuel research could help the industry: By 
increasing the use of machinery in the mines, | 
by discovering more efficient methods of com- 
bustion, by better distribution and marketing | 
and by devising improved means of pulverisation | 
and of conversion into liquid and gaseous forms. 
Progress in these directions will be assisted by 
the survey of our coal resources, which the Fuel 
Research Board has recently undertaken, as this 
will show exactly what we have to sell, and should 
assist our export trade. The successful develop- 
ment of carbonisation processes, on the other hand, 
will render us less dependent on foreign sources for 
our oil supplies and will provide a smokeless fuel 
suitable for use in the domestic grate. As it is, 
during the last five or six years, the cost of produc- 
ing petrol by hydrogenation has decreased from 
28. 6d. to 9d. per gallon, which compares favourably 
with the 64d. at which petrol is imported. We 
have, it is true, been using our coal badly, but as 
we learn more of its nature and of the processes of | 
converting it into liquid and gaseous forms, this will, 
we hope, be corrected, and it will become an even | 
more valuable asset to the nation than it is to-day. | 

Sir Frank gave other instances of the way in| 
which research, both into fundamentals and applica- 
tions, can assist the nation in its present plight. We | 
have, however, said enough to indicate the trend of 
his argument and may, therefore, leave the subject | 
with an expression of hope, that the seed he sowed | 
will not fall on barren ground. His immediate | 
audience, as is so often the case with preachers, | 
was largely composed of the converted. With| 
them, therefore, rests the responsibility of making | 
his views more widely known and of helping to| 


turn his precepts into action. | 








IMPROVEMENTS IN THE INLAND) 
TELEGRAPH SERVICE. 


In an attempt to make the inland telegraph | 
service of this country more attractive to the | 
public, more efficient as a means of communication 
and less costly to the State, a Committee was ap- | 
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ally all the larger telegraph instrument rooms in the 


country will undergo conversion. What this means 
was described in a Paper on “ The Inland Telegraph 
Service: The Introduction of Modern Machinery 
and Methods,” which was read before the Institution 
of Electrical Engineers, on Thursday, November 17, 
by Mr. R. P. Smith. 

To show the extent of the problem that is being 
solved, it may be mentioned that during 1931, 37-6 
million inland telegrams were dealt with in 11,400 
offices, which ranged in size from the Central Tele- 
graph Office with a staff of 3,860 and 700 circuits 
to small cubicles on the premises of a sub-post- 
master. The traffic naturally varies widely from 
office to office and also with the time of day, the 
day of the week and the season of the year, so that 
the load factor of the equipment is often low. Of 
the lines connecting these stations, 97,282 miles 
were overhead and 203,144 miles underground ; 


| the change which is still taking place in favour of 


the latter system has necessitated the introduction 
of more efficient circuits. Since 1870, the growth 
in traffic, which reached a maximum of 94 million 
telegrams in 1920, has been dealt with by increasing 
the speed of transmission, first by using the Morse 
sounder on the quadruplex system, and then by 
introducing the Wheatstone and Baudot multiplex 
systems, until a maximum of 140 printed words 
could be transmitted per minute in each direction. 
These developments increased the expenditure on 
terminal apparatus, but generally this increase was 
less than would have been necessary had the greater 
load been met by providing additional lines. Before 
the Commission mentioned above had reported, it 
had been decided to go a step further and to replace 
all multiplex installations by teleprinters and to 
abolish Morse and Wheatstone working. This 
change has been effected so rapidly that by the 
middle of last year about 50 per cent. of the traffic 
formerly carried by the multiplex and Morse sys- 
tems, was being dealt with by the teleprinter, the 
change having being effected without interruption 
or degradation of the service. 

The teleprinter, of which some 2,200 are now in 
use, employs a start-stop system with a five-unit 
code. The apparatus at each end of the circuit is 
at rest, except when signals are being actually 
transmitted or received ; though a small electric 
motor, which drives several spindles through gearing, 
runs continuously. To transmit a signal, a key is 
depressed, which causes one of these spindles to 
be engaged during one revolution and allows a 
sequence of currents to pass. The first of these 
currents starts the distant receiving train, the next 
five determine the character to be printed, while 
the last disengages the gearing. At the receiving 
end the incoming currents energise an electro- 
magnet and cause a spindle to be engaged, so 


pointed in 1927, and this was followed by a Commis- | that a train of mechanical movements is set up, 
sion of Inquiry which visited the United States in | which print the character signalled. The maximum 
the following year. The latter body eventually made | operating speed of the machine is 61 words per 
a considerable number of recommendations, among | minute, but the transmission speed is constant at 


the more important of which were : That multiplex 
working should be replaced by teleprinters wherever 
possible, that where the older system was retained 
the channel speed should not be less than 50 words 
per minute, and that the use of type-keyboards and 
tape-printing apparatus, capable of working at 
not less than 60 words per minute, should be made 
universal, Further, it was proposed that every 
Morse circuit carrying 200 messages a day or more 
should be converted to teleprinter or telephone 
working; that the use of Wheatstone apparatus 
should be abandoned as soon as possible ; that the 
reception on all Morse and telephone circuits in the 
larger offices should be by tyvewriter, and that 
Wheatstone slip should also be transcribed by the 
same method, where Creed apparatus was not in 
use. Detailed suggestions with regard to layout, 


maintenance, staff and other matters were another | 
feature of the report, the primary object of which was | 


the speeding-up of the service. As a result, it was 
decided to carry out experimentally certain of the 


| 66 words per minute, irrespective of the operating 
| speed. Although compared with other systems. the 
line transmission speed is low, the average output 
per operator is higher than is possible with Wheat- 
| stone or multiplex apparatus. Since the operating 
|costs are high compared with other charges, this 
leads to more economical working, while a further 
ladvantage is that a less highly-skilled staff is 
required. On the other hand, the introduction of 
|the teleprinter has necessitated a complete re- 
organisation of the operating rooms as, unlike the 
equipment used in other systems, the transmitting, 
| receiving and motor units are all on one baseplate. 
| It is also heavier and occupies more space on the 
|instrument table. Further, it requires a 110-volt 
or 220-volt supply for driving the motor and addi- 
tional batteries for energising the electromagnets, 
as well as a higher standard of maintenance. 

| To deal with these conditions and to ensure that 
the new apparatus would be operated at its highest 
efficiency it was decided, as already mentioned, com- 

















suggestions we have just outlined, and accordingly | pletely to reorganise the telegraph instrument room 
the telegraph instrument room at Leeds was re-| at Leeds, not only the machinery, but such items as 
modelled during the autumn of 1930. The success | furniture, lighting and decoration suffering a sea 
achieved as the result of the changes made was so | change. As pointed out in Mr. Smith's paper, the out- 
great that a large programme of development on | standing feature of this rearrangement was the segre- 
the same lines is now being undertaken and eventu- gation of the line terminal apparatus, which, was 





mounted on racks at one end of theroom. This has 
proved so successful that a similar re-organisation of 
all large instrument rooms is anticipated, while in 
one case the further step has been taken of installing 
certain of the apparatus in a separate room from 
those occupied by the instruments. Experience in 
practice has also shown that panel mounting is 
more advantageous than rack mounting in that it 
facilitates the variation of the types of circuit. This 
system is therefore being adopted in London and 
at Birmingham, Glasgow, Liverpool and Man- 
chester. On the panels will be mounted all the 
condensers, rheostats, switches, fuses and instru- 
ments necessary for operating and for test pur- 
poses, thus allowing the ideal of permitting any 
teleprinter working position to be connected to any 
line circuit to be approached. Panel mounting will 
also allow the working positions to be grouped 
compactly, simplify supervision and economise 
lighting. This grouping is effected by the em- 
ployment of concentrator panels, which may be 
compared to a telephone exchange switch board, and 
enable the necessary alterations in connections to be 
made with only a momentary disturbance in the 
line conditions. 

This fundamental change in the methods of trans- 
mitting and receiving telegrams has been accom- 
panied by other alterations, all of which have the 
same object in view—the speeding up of the ser- 
vice. For example, it is the duty of the receiving 
operator on a teleprinter circuit to attach the 
paper tape on which the message is printed to a 
telegraph form, check the number of words, detect 
any errors in transmission and time, and insert 
circuit details. As the number of messages received 
on busy circuits frequently exceeds 70 per hour, and 
as it is essential that the tape should be dealt with 
immediately the message is completed, the operator 
may obviously be somewhat heavily pressed. To 
overcome this difficulty timing stamps, gumming 
desks, and tape cutters have been introduced, while 
at Leeds conveyors have been installed to deal with 
messages received and for dispatch. The effect of 
the latter is to reduce the maximum time occupied 
by messages in transit between a receiving point and 
the circulation tables to 22 seconds or less, which 
is only one-third of what is required when girls 
are employed for the purpose. Improvements have 
also been effected in offices where the traffic load is 
from 80 to 150 messages a day, by substituting a 
typewriter keyboard for the Morse key and sounder. 
These keyboards are employed in conjunction with 
a “ telephone ” switchboard, so that the controlling 
officer can distribute the messages between the dis- 
engaged operators. To deal with phonograms, i.e., 
telegrams telephoned by or to a subscriber, positions 
provided with telephone instruments and type- 
writers have been installed, thus enabling messages 
received to be typed out and dispatched by con- 
veyors to the telegraph instrument room with the 
minimum of delay. A further development will be 
the ** Telex’ system, which will allow telephone sub- 
scribers to send and receive telegrams by means of 
teleprinters both during and outside business hours. 

The results of these changes are summarised 
by Mr. Smith, from the engineering standpoint, 
as being economy of space in that the same number 
of circuits can be accommodated in a smaller area, 
and economy of apparatus in that only one Morse 
key and sounder is required for each group of eight 
teleprinter circuits. Moreover, rapid and accurate 
localisation of faults on the instrument side is pos- 
sible and testing can be concentrated at one point. 
The signals can be observed in both directions and 
there is a reduced risk of faults being caused from 
wires making bad connections or being broken. 
On the commercial side the advantages are extreme 
flexibility, that staff officers are freed from tech- 
nical duties, that less staff is required and that delay 
and congestion are reduced. To achieve this success 
a good deal of study and ingenuity has been required, 
and the Post Office Engineers are to be congratulated 
on the success of their efforts. 








Tue Instrrvtion or Sanrrary Enoriveers.—The 
annual dinner of the Institution of Sanitary Engineers 
will be held on Friday, December 9, at the Abercorn 
Rooms, Great Eastern Hotel, London, E.C.2, at 6.30 

.m. The offices of the Institution are at 120-122, 
Jictoria-street, London, 8.W.1. 
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NOTES. 
Tue Srructurat Street INpustry. 

Tue National Federation of Bridge and Structural 
Engineers was founded in 1931 to bring together 
those interested in structural engineering with a 
view to protecting their interests and to promoting 
the exchange of opinion or joint action. It already 
has 59 members, representing 85 per cent. of the 
industry by tonnage, and at the Annual General 
Meeting, which was held in London on Friday, 
November 25, the Chairman (Mr. J. Halliday) was 
able to be optimistic without being enthusiastic. 
Unemployment, he had to confess, was rife, statistics 
showing an increase in 1931 of about 13 per cent. 
compared with 1930, and in 1932 o0f about 20 per 
cent., compared with 1931. On the other hand, 
conditions were worse elsewhere, and the industry, 
as an important and expanding outlet for steel, 
was now receiving the widest public attention. He 
added, quite rightly, that no effort must, however, 
be spared to seize opportunities for improvement 
when the time came. The need for the Federa- 
tion has, in fact, become more obvious as the growing 
complexity of commercial development, and bad 
trade, have given rise to problems which can only 
be solved by joint action. These problems include 
matters arising out of tariffs, terms and conditions 
of contracts, freights and insurance. The fact that 
the Government has coupled with tariffs a virtual 
demand that the steel industry should re-organise 
itself is of great importance to the Federation. 
Care must be taken that any readjustments are made 
along lines which will increase the prosperity of its 
members, a point which will no doubt be stressed 
when the proposed meeting with the Tariff Advisory 
Committee takes place. The position is not with- 
out its difficulties, but Mr. Halliday expressed the 
hope that the strong support which the structural 
steel industry has given to British steel makers in 
the past will be reflected in a generous response to 
their future needs. 


OTTAWA AND THE ELEcTRICAL INDUSTRY. 


In commenting on the effect that the Ottawa 
agreements are likely to have on the electrical 
industry of the United Kingdom, the British Elec- 
trical and Allied Manufacturers’ Association strike 
the note that their hopes were incompletely realised. 
The preferences actually given will, it is feared, 
bring little relief, and some of those which were 
expected have not been granted. Nevertheless, the 
situation is better than it was before the Con- 
ference was held, and it is calculated that there will 
be a net gain of 140,000/. per annum on a total 
export to six Dominions of 3,650,000/. Moreover, 
the general effect of the agreements should be to 
increase the purchasing power of the Dominions 
very considerably owing to the preferences granted 
to their raw materials by the United Kingdom, and 
that increase should have a beneficial effect on our 
own electrical industry. Further, the difficulties 
with regard to price of copper were adjusted at the 
Conference itself, though the pledge that the duties 
on lead and zinc should be removed, if there was any 
unjustified raising of prices, has not yet been imple- 
mented. Another satisfactory feature is that the 
Conference did not confine itself to questions of 
tariff readjustment, but formulated a series of 
resolutions dealing with the withdrawal of export 
bounties and anti-dumping duties, with the reform 
of customs administration and with methods of 
economic co-operation and industrial standardisa- 
tion. These resolutions are heartily welcomed, as 
is the proposal to establish tariff boards in the 
Dominions for dealing with any difficulties that may 
arise. On the whole, therefore, the opinion of an 
important branch of the engineering industry is 
favourable towards what has been done. 


CenTraL ExLectriciry Boarp’s TARIFF FOR CEN- 
TRAL SCOTLAND. 


_The Central Electricity Board have this week 
given preliminary notice to the undertakings in 
Central Scotland that they will begin trading in 
that area on January 1, 1933, and have issued the 
appropriate Form of Tariff. This tariff corresponds 
closely with the scale for Mid-East England, to 
which we made extended reference last week. It is 





divided into three parts. A service charge, a fixed 
kilowatt charge for each point of supply, and a 
running charge. As before, there will be no charge 
for the first point of supply, and the sums (if any) 
payable for the second and subsequent points will 
depend on the available capacity of the lines 
affected, the capital expenditure and other special 
circumstances. The kilowatt charge will be on a 
sliding scale from 31. 10s. to 21. 15s. per kilowatt of 
maximum demand, the reduced charges coming 
into force in accordance with a “ standard increment 
of demand,” as explained on page 628 of our last 
issue. This charge will be subject to an increase of 
4s. 6d. per kilowatt for each 0-1 by which the power 
factor is below 0-85, and will also be increased or 
reduced by 1s. 10d. for each shilling by which the 
sum paid in rates divided by the kilowatts of 
“active” plant is more or less than 6s. In Mid- 
East England the corresponding determining factor 
was 5s. 3d. The running charge will be 0-2d. per 
kilowatt-hour, as against 0-186d. in Mid-East 
England, but where the average cost of the fuel 
consumed in all the selected stations in the area 
multiplied by 11,500 and divided by the average 
gross thermal value is more or less than 13s. 6d., it 
will be increased or reduced by 0-00ld. for each 
ld. of such excess or deficit. The basic coal cost 
in Mid-East England was 13s. The provisions with 
regard to new consumers and stimulating develop- 
ment remain as before, as do the general conditions, 
Metering Memorandum and Form of Agreement. 


LEAGUE OF Nations CONTRACTS. 


It has long been recognised in theory, if not 
universally in practice, that he who pays the piper 
should call the tune. It has also been general 
knowledge, if for a much shorter period, that many 
of the High Contracting Parties to the League of 
Nations do not pay their subscriptions with that 
promptitude which is considered with us to be neces- 
sary in the case of debts of honour and that some 
of them are even many years in arrear. This being 
so it would seem only equitable that those nations 
which are in good standing, among which is Great 
Britain, should be given the first opportunity to 
obtain League contracts, especially those of some 
value which are now being awarded in construction 
with the new building at Geneva. We are, however, 
informed by the Federation of British Industries 
that, as far as can be traced, only one contract of 
any value has so far come to this country, in spite 
of the fact that representatives of firms have in 
many cases gone out to Geneva and done their 
best to overcome the difficulties of obtaining the 
specifications. This appears to be due to the 
practice of specifying specialities of foreign firms 
and to other obstacles which are placed in the path 
of British industrialists. That the matter is not 
unimportant is shown by the fact that the German 
Government recently expressed its willingness to 
make their latest contribution to the League in the 
form of marks inside Germany, but refused to provide 
any facilities for their transfer to Geneva, a hint 
that they would be delighted to supply goods for the 
League Building. We are therefore glad to learn 
that the Federation has sent a letter to the Depart- 
ment of Overseas Trade pointing out that as Great 
Britian actually supplies a great proportion of the 
funds of the League her manufacturers should at 
least be given a fair share of the contracts of that 
body. With this opinion we are in hearty agreement. 
As it is, we get little enough out of the League. 


THe New Soutu Wates Pusiic Works 
DEPARTMENT. 


In addition to the construction and maintenance 
of roads, bridges, public buildings, and water supply 
and sewerage works, the Department of Public 
Works of New South Wales has charge of a number 
of hydro-electric undertakings and of harbour 
works in general, including the dredging and 
maintenance of channels and rivers. The Depart- 
ment maintains design, testing and inspection, and 
survey organisations, and also administers the 
Government Dockyard at Newcastle. The recently- 
issued annual report of Mr. G. W. Mitchell, Director 
of Works, shows that water-supply works were 
completed and brought into operation in 23 towns 
during the year ending June 30, 1931. Excluding 
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the cities and towns in the Sydney Metropolitan 
and Hunter River Districts, public water-supply 
systems, constructed at a capital cost of 4,018,668/., 
were in operation in 85 towns. Moreover, at the 
end of June, 1931, water-supply works were in 
progress at 12 towns, new schemes were under 
investigation in seven localities, and means for 
increasing the existing supply were being examined 
in four municipalities. At the end of the year 
under review, 14 towns were equipped with sewers 
while storm-water channels had been constructed in 
16 municipalities. Improvement works at Port 
Kembla, Newcastle Harbour and Coff’s Harbour 
were continued, the eastern breakwater at Port 
Kembla being extended 83 ft. Nearly 3} million 
tons of material were dredged from harbours, river 
entrances, and channels at a cost of 9-55d. per ton. 
As the result of the removal of rock from the bar 
at the entrance of Newcastle Harbour,a channel 
500 ft. wide and 25 ft. 6 in. minimum depth was 
opened, this depth representing an increase of 2 ft. 
over the former declared minimum depth. New 
works and extensions in connection with the Hume 
Reservoir, Wyangala Dam, Burrinjuck and Port 
Kembla electricity-supply systems appear to have 
been slowed down somewhat during the year under 
review. The energy generated by the existing 
plant at Burrinjuk nevertheless increased, a total 
of 15,225,915 units having been sold, representing 
a gain of 25 per cent. over the previous year’s total. 
On the other hand, the energy disposed of by the 
Port Kembla electricity-supply undertaking during 
the year, namely, 10,760,375 units, showed a decline 
of 5 per cent. Naturally, a fair amount of space is 
devoted, in the report, to the Sydney Harbour 
Bridge. As, however, this has been adequately 
dealt with in our columns of late, we need not again 
refer to the matter here, especially as the informa- 
tion given cannot obviously be very recent. 


THE LATE MR. W. H. PATCHELL. 


Reapers of ENGINEERING will learn with great 
regret of the death of Mr. W. H. Patchell, which 
occurred at Beckenham on Thursday, November 
24, at the age of 70. Mr. Patchell’s standing as 
an engineer may, perhaps, be best described by 
alluding to a mild passage of arms which once 
occurred between himself and the late Captain 
H. Riall Sankey. In seconding the vote of thanks 
to Mr. Patchell for his Presidential Address to the 
Institution of Mechanical Engineers, Captain 
Sankey recalled that he had been the contractor 
who was responsible for the installation of the 
Willans engines in the Maiden Lane generating 
station, engines, the governors of which had just 
been stigmatised by the President as hopeless, and 
which he himself admitted were not “‘ very good.” 
In fact, in those days, he added, a governor was an 
extra. In reply, Mr. Patchell remarked that he 
had in truth been the poor operating engineer, who 
had had to live with what Captain Sankey’s firm 
had put on tohim. This statement may be taken 
as his epitaph, for in the development of engineering, 
men with all kinds of different qualities and capa- 
bilities can play their part. And while Patchell was 
not, like Parsons, a great inventor, nor, like Ferranti, 
a man who dreamt dreams of the future and strove 
to make them come true, still he acted successfully 
the important, and very useful, réle of ensuring 
that plant, which might embody the ideas of genius, 
performed the duty that was demanded of it from 
day today. In other words, by constant attention 
to detail and by careful organisation he did his 
best, and that was a great deal, to keep the machine 
going. Moreover, when at a subsequent period 
of his career he was occupying a position of greater 
freedom and less responsibility, he was able, by 
the close touch he kept with what was going on and 
by the advice he was always ready to give, to 
stimulate those who were assisting to bring the 
work of the pioneers to a fuller fruition. 

In many respects the career of William Henry 
Patchell followed common form. He was born at 
Gedney, in Lincolnshire, on February 21, 1862, and 
was educated at the King Edward VI Grammar 
School, Louth, and by private tuition. At the age 
of sixteen he was articled to Messrs. Robey: and 
Company, Lincoln, and served a full five years 
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apprenticeship with them in the shops, finding time, 
in spite of a 54-hour week, to study machine drawing 
and attend to the acquirement of theoretical know- 
ledge. At that period, Messrs. Robey were intro- 
ducing roller flour mills into this country and were 
also manufacturing compound steam engines for 
agricultural purposes. These engines were employed 
for driving the are lighting machines on the stand 
of the Anglo-American Brush Company at the 
Paris Electrical Exhibition of 1881, and for a time 
Patchell was placed in charge of this plant, which 
consisted of horizontal semi-fixed engines, supplied 
with steam from a locomotive boiler at a pressure of 
80 Ib. per square inch, 
and driving dynamos 
with outputs from 12 
kw. to 40 kw. through 
belts and countershaft- 
ing. At the close of the 
exhibition he became 
Messrs. Robey’s repre 
sentative in Spain, and 
installed electric lighting 
plant at Barcelona, Cor 
dova, Madrid, and Va- 
lencia, thus beginning a 
connection with a branch 
of engineering which ex- 
isted more or less closely 
for the rest of his life. 
In 1886 he was ap- 
pointed manager of the 
Millwall works of the 
Electrical Power Storage 
Company, a firm which 
had been founded four 
years earlier to work the 
patents relating to secon- 
dary batteries of Faure, 
Sellon, and Swan. At 
that time the develop- 
ment of public electricity 
supply in this country 
had been much restricted 
by the provisions of the 
first Electric Lighting 
Act, and private plants, 
of which storage batteries 
formed a part, were 
therefore being installed 
fairly freely in mansions 
and office buildings, as 
well as for the temporary 
lighting of large private 
houses when balls and 


other functions took 
place. 
A few years later, 


more enlightened ideas 
on the subject of electri- 
city supply led to the 
central station field 
being also opened to bat- 
tery manufacturers, and 
at the same time the use 
of batteries for driving 
tramears and launches 
was developed. Besides 
the batteries the com- 
pany manufactured 
lighting plants, which 
were run both by town 
gas engines and by the 
earlier Priestman and 
Hornsby—Ackroyd oil engines then developing. 

In 1893, Mr. Patchell left the nanufacturing side 
of the industry on being appcinted engineer-in- 
chief of the Charing Cross and Strand Electric 
Supply Company, whose generating station was 
then in Maiden-lane, adjacent to the Vaudeville 
Theatre. This station, to which reference has 
already been made, was designed by John Hopkin- 
son, and was equipped with water-tube boilers, 
which were placed under a steel-legged structure 
with a concrete top which carried the dynamos and 
building above. Its total capacity was 230 kw. 
Partly for the reason that it soon became inadequate 
to meet the load, and partly for other obvious 
reasons connected with its siting, this plant was 
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soon replaced by a station at Lambeth, which was 
designed by Mr. Patchell himself and was opened 
in 1896. To begin with, this was equipped with 
marine-type boilers, though Hornsby water-tube 


units were afterwards installed, the steam conditions | 


being 160 Ib. per square inch and 500 deg. F. The 
generating plant consisted of Belliss double-acting 
engines of various outputs, and energy was trans- 
mitted on the direct-current system at 1,100 volts 
to sub-stations in the Strand area. Much diplomacy 
had to be exercised in laying the connecting cables 
from this station through an area which, owing to 
the disorganisation of London’s electricity supply in 


H. 


THe LATE Mr. W. PATCHELL. 


those days, was in the hands of a competitor. 
considerable length of the cable was carried on the 
Hungerford Bridge of the South Eastern Railway 
Company at Charing Cross. 

The increase of the company’s area of supply, 
owing to the acquirement of the Holborn and 
St. Giles and the City of London lighting orders, 
before long again necessitated a further increase of 
generating plant. It was therefore decided to build 


a station at Bow, outside the London County|Captain H. Riall Sankey, and for two 
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of Ferranti’s idea that a supply of electricity to 
large towns can best be given from large plants in 
industrial districts properly sited with regard to 
coal and water facilities. It was a pioneer in its 
time in the use of large steam-raising units with 
combustion chambers of comparable size and in the 
employment of the three-phase system at 11,000 
volts for transmission purposes, though it was a 
little early for the installation of steam turbines 
to be considered a practical proposition. The plant, 
therefore, originally consisted of 800-kw. Belliss and 
Morcom triple-expansion engines and of 1,800-kw. 
Sulzer cross-compound machines running at 84 
r.p.m., the load factor 
and the price of coal not 
being regarded as being 
such as to justify the in- 
stallation of four-cylin- 
der, horizontal triple-ex- 
pansion sets, in spite of 
their higher steam eco- 
nomy. Later on, Sulzer 
compound vertical, slow- 
speed engines were ad- 
ded. Since its opening 
the station has, of course, 
been extended and 
modernised, and though 
it has now descended to 
the level of a peak-load 
plant, it was in its time 
an installation of which 
its engineer might well 
be proud. 

In 1906, Mr. Patchell 
resigned his position with 
the Charing Cross com- 
pany and commenced 
practice as a consulting 
engineer. He specialised 
particularly in the use 
of electricity in mines, 
carrying out the com- 
plete electrification of 
the Ferndale Collieries 
in South Wales, where 
he installed a power- 
house and upwards of 
8,000 h.p. of motors, 
including a 2,500-h.p. 
winding engine. He was 
also responsible for many 
other smaller conver- 
sions. This activity 
naturally arose out of 
his membership of the 
Home Office Committee 
on Electricity in Mines, 
to which he was ap- 
pointed in 1904. He 
also acted in a number 
of important arbitra- 
tions, while his services 
were in great request as 
an expert witness, a part 
which he played with 
considerable success. In 
more recent years he re- 
presented the interests of 
the Detroit and Boston 
Edison Companies in 
this country and per- 
formed the useful duty 
of making British engi- 
neers better acquainted with the advances taking 
place in the design and construction of power plant 
in the United States. The conditions under which 
electricity supply stations are erected in this coun- 
try mitigated against his experience in that field 
being utilised to any great extent. 

In 1925, Mr. Patchell was appointed chairman 


of the Heat Engines Trials Committee of the 
Institution of Civil Engineers, in succession to 
years 


Council area, where freedom from that body’s| successfully directed its work of preparing codes for 


regulations would be secured. 


Mr. Patchell was! tabulating the results of trials of steam generating 


also responsible for the design of this station, and | plant, heat engines, and air compressors. When 
its opening in 1902 was an interesting historical | its work was completed and its report published in 


event. 


Bow was a confirmation after many years! 1927, it was decided that a Standing Committee 
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should be formed to deal with any matters, which 
might arise from time to time in connection with the 
subject matter, and Mr. Patchell was appointed its 
chairman. In co-operation with the British Engin- 
eering Standards Association, this body considered 
the proposals made by the International Electro- 
technical Commission to establish an international 
code for steam turbines. This code was accepted 
as a British standard, and was also submitted for 
adoption as an international standard. Such 
matters as the grading of the sizes of sieves and 
screens, the standardisation of methods of coal 
analysis and the preparation of standards for 
determining smoke intensities also received its 
attention. Mr. Patchell also succeeded Captain 
Sankey as chairman of the Steam Nozzles Research 
Committee of the Institution of Mechanical Engin- 
eers and was responsible for the preparation of the 
fifth and sixth, and final, reports of that body. 
The first of these documents contained accounts of 
tests that had been made on convergent impulse 
nozzles with a normal angle of 20 deg., discharging 
against a pressure of 60 lb. per square inch, the 
initial pressure being adjusted to give steam 
velocities at the exit up to the velocity of sound in 
steam. A number of subsidiary investigations 
were also described. In the Final Report, which 
was issued in 1930, the proceedings of the Committee 
since it started work in 1921 were reviewed and the 
opinion was expressed that its chief objectives, the 
measurement of the efficiencies of nozzles of practical 
form and the investigation of the way in which this 
efficiency was affected by changes in the shape 
of the nozzle and in the steam conditions, had 
been attained. 

Mr. Patchell became a member of the Institution 
of Mechanical Engineers in 1896 and served as 
president in 1924-25. In his presidential address, 
to which reference has been made above, he sketched 
the developments that had taken place since the 
early days in the design of power stations and 
referred to certain lines along which progress might 
be expected to occur. In the short period which 
has elapsed since that date he had the satisfaction 
of seeing many of his prophecies realised. He was 
elected an honorary life member of the Institution 
this year. He was elected a member of the Institu- 
tion of Civil Engineers in 1898 and of the Institution 
of Electrical Engineers in 1891, serving two terms as 
vice-president on the council of the latter body. 
He was also a Fellow of the American Institute of 
Electrical Engineers, a member of many societies 
connected with mining, and a past-president of the 
Association of Engineers-in-Charge. His publica- 
tions included a book on “ Electricity in Mines 
and Heavy Industries” and papers on “Steam 
Superheating ” . before the Institution of Civil 
Engineers, on “‘ The Electrification of the Ferndale 
Collieries *’ before the South Wales Institute of 
Engineers, and on “ The Charing Cross Company’s 
City of London Works” and on “ A By-product 
Producer Gas Plant for Power and Heating ” before 
the Institution of Electrical Engineers. For the 
last of these he was awarded the Ayrton Premium. 
He was a special lecturer in the University of 
London in 1911-12 and a member of the jury at 
the Brussels International Exhibition, 1910. 


THE LATE MR. WILLIAM CECIL 
EASTON. 


WE regret to record that the death of Mr. William 
Cecil Easton, of Glasgow, occurred on the 16th ult., at 
the age of 61. Mr. Easton was responsible for very 
important engineering works in Glasgow and elsewhere, 
and was especially devoted to the subjects of water 
supply, sewerage, tunnelling, &c. 

_ Born in India on October 21, 1871, his early educa- 
tion was obtained at the Larchfield Academy, Helens- 
burgh, Blair Lodge, and Glasgow University. At the 
conclusion of his studies at the latter, where he took 
the degree of B.Sc., he served his pupilage under the 
late Mr. John Strain, entering upon this in 1891. In 
1894 he worked as an assistant to Mr. Strain, but in the 
same year was appointed assistant under Mr. James 
Gale, and was engaged upon work connected with the 
duplication of the Loch Katrine Aqueduct for the 
Glasgow waterworks. Subsequently, under Mr. G. B. 
McDonald he was engaged on the preparation of plans 
for the Glasgow Main Drainage Works. When this 
important work came on in 1899, it was almost entirely 
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carried through with Mr. Easton acting as resident 
engineer. The eastern section had been completed 
in 1894, but the western and southern sections still 
remained to be taken in hand. They involved works 
costing more than 2,000,000/. In 1899, the western 
section was first undertaken. It involved the con- 
struction of more than 14 miles of main sewers, varying 
from 8 ft. 6 in. to 3 ft. 6 in., and averaging 6 ft., as well 
as precipitation tanks at Dalmuir, an aqueduct over 
the Kelvin at Partick, and 7 miles of low level sewer 
alongside the Clyde and mostly below high-water 
mark. The latter presented many interesting and 
unusual problems, and the work was done by direct 
labour without the intervention of contractors, and 
under the management of Mr. Easton, who in addition 
to his other duties as resident engineer supervised the 
contractors on other parts of the scheme. 

On the completion of the western section, the 
southern was put in hand. This involved about the 
same length of main sewers, alteration to existing 
sewers, &c., purification works and pumping station, 
and so on. terest was added to certain sections by 
encountering abandoned mine workings which raised 
a number of problems. Some of the more interesting 
points of this work were the methods adopted of 
tunnelling with only very little cover, under streets, 
in preference to trenching. The whole was described 
in a paper read by Mr. Easton before the Institution of 
Civil Engineers in 1912, which, like all Mr. Easton 
undertook was marked by strong personal traits. 
The paper, besides being descriptive, was additionally 
interesting on account of its discussion of the unusual 
problems which arose, of the relative advantages of 
contract and departmental work, and on the training 
of young men. 

While this work was proceeding, Mr. ,Easton was 
permitted by the Glasgow Corporation to go to Rou- 
mania, to advise on a large sewage scheme in con- 
templation. He later retired from Corporation service 
to engage in private practice, being retained, however, 
by the City as consulting engineer. In this capacity 
he was later connected with a scheme for improving 
the Glasgow subway. In his work since, he has been 
connected with many important undertakings, including 
the Coatbridge sewage scheme, now nearing completion. 

In the war, Mr. Easton, as an old Volunteer and 
Territorial officer, went to France with the Royal 
Engineers and was responsible for large drainage and 
other works, holding the rank of Lieutenant-Colonel 
and being mentioned in despatches. 

Of slight build, Mr. Easton was endowed with an 
uncommon degree of vivacity and energy, which served 
him in good stead in all he undertook. One of his 
most interesting characteristics was his keenness 
regarding the training of young engineers. He was 
most insistent that they should be brought up to help 
themselves. One of the earliest members of the 
Glasgow Association of Students of the Institution of 
Civil Engineers, he helped to frame its by-laws which 
make it, we believe, unique to this day among such 
bodies. The Association has to be run solely by 
students, though Associate members may join, but 
without votes. The chairman and hon. treasurer are 
also usually full members of standing, but elected 
without outside pressure, by the students themselves. 
Mr. Easton took great pride in having been chosen 
in 1929 for the post of chairman, and the address which 
he delivered in this office contained much spirited 
encouragement to the students to live up to the 
privileges of their body, and to carry the loyalty thus 
engendered on to the main body of the Institution 
when they attained to riper years. 

For his paper before the Institution of Civil Engineers 
he was awarded a Telford premium; in 1927 he read 
a paper before the Institution of Engineers and Ship- 
builders in Scotland, on ‘City Local Passenger 
Transport,” and he also read papers in 1903 and 1911 
before the Institution of Municipal and County 
Engineers. He became an associate member of the 
Institution of Civil Engineers in 1896, and a full 
member in 1904. 





THE LATE MR. W. SCOTT HERRIOT. 


Mr. Wittiam Scotr Herriot, whose death, we 
regret to have to record, took place at his home in 
Pollokshields, Glasgow, on November 15, had for many 
years been a director of Messrs. The Mirrlees Watson 
Company, Limited, Scotland-street, Glasgow, and was 
a recognised authority on sugar machinery and sugar 
production. He was born in Liverpool on January i}, 
1860, and served an apprenticeship of 34 years, from 
1873 to 1876, with Messrs. George Forrester and 
Company, Vauxhall Foundry, Liverpool. Removing 
to Glasgow in 1876, he served a further term of 3} years 
with Messrs. J. and G. Thomson, mechanical engineers 
and shipbuilders, Glasgow, meanwhile completing his 
technical education at the University in that City. 
After terminating his apprenticeship, he was engaged 
as draughtsman by Messrs. John Elder and Company, 
and afterwards was promoted to the position of leading 
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draughtsman. In 1881, however, he returned to 
Messrs. J. and G. Thomson as chief draughtsman in 
their Clydebank Foundry and became engaged on the 
design of propelling machinery for steamers for the 
Cunard, Peninsular and Oriental, and other steamship 
companies. In 1883, at the invitation of the pro- 
prietors of a group of sugar estates in Demerara, he 
went out to British Guiana and opened a practice as 
consulting and estates engineer. He remained at 
Demerara for 12 years, which period coincided with 
a highly important phase in the development of sugar 
manufacture. He was engaged on the design, con- 
struction and rearrangement of a number of extensive 
sugar factories, and performed the difficult task of 
replacing the old open evaporation plants by modern 
machinery. In addition to the mechanical aspect of 
sugar production, Mr. Scott Herriot became greatly 
interested in the whole question of sugar and its manu- 
facture, and, in search of information, visited sugar- 
cane growing districts throughout the West Indies, 
and in the United States, the Philippines, India, 
Malaya, and other parts of the world. 

Mr. Scott Herriot returned to England in 1895 to 
take up the appointment of works manager in an 
engineering firm in Derby. His association with 
Messrs. The Mirrlees Watson Company, Limited, which 
was to extend over upwards of 30 years, began in 1900, 
when he was made manager; subsequently he became 
a director of the firm. His experience convinced him 
that, in order to carry on adequately modern peer 
in sugar factories, it was essential that a school should 
be established, at which young engincers could obtain 
a thorough training before p ing abroad, and it 
was largely owing to his efforts that the Department 
of Sugar Manufacture of the Royal Technical College, 
Glasgow, was established. Many sugar engineers in 
all parts of the world have been trained in the Depart- 
ment; Mr. Scott Herriot took a keen interest in the 
students and was always ready to assist them. He 
was a member of the Committee on Chemistry and 
Metallurgy of the Royal Technical College. Mr. Scott 
Herriot became an associate member of the Institution 
of Civil Engineers on December 1, 1891, was elected a 
member of the Institution of Mechanical Engineers in 
1894, and was for many years a member of the Society 
of Chemical Industry. He was chairman of the British 
Empire Sugar Machinery Manufacturers’ Association, 
a member of the Councils of the British Empire Pro- 
ducers’ Organisation and of the Sugar Federation of 
the British Empire, a Governor of the Imperial College 
of Tropical Agriculture, Trinidad, and a member of the 
Council of the Glasgow West India Committee. 








LETTERS TO THE EDITOR. 


THE CALCULATION OF HEAT 
TRANSMISSION. 


(To THE Eprror or ENGINEERING.) 


Srr,—The recent publication by H.M. Stationery 
Office of “‘ The Calculation of Heat Transmission,” 
by Fishenden and Saunders, has made available in 
correlated form a mass of information hitherto scattered 
among the publications of several countries. Having 
made a study of the subject for many years, it appears 
to me remarkable that the majority of investigators 
have adopted as the fundamental independent variable 


the quantity > (V equal velocity, d = linear dimen- 


sion, e.g., diameter, h = diffusivity), sometimes referred 
to by Continental writers as Peclet’s number, instead 
of Reynolds’ number = (v = kinematic viscosity) 
which appears to me more appropriate. 

So far as air and other gases are concerned it does not 
matter much which variable is adopted, since they 
differ by a factor which is nearly constant and does not 
differ very widely from unity ; but since it is Reynolds’ 
number and not Peclet’s number which determines 
the flow pattern and the transition from steady to 
turbulent flow, the use of Reynolds’ number seems to 
be desirable. 

When the attempt is made to correlate results 
for gases and liquids, the advantages of Reynolds’ 
number as compared with Peclet’s number appear 
to be very pronounced. 

By way of illustration, I will refer to Fig. 37, page 180, 
of the above-mentioned book. The diagram corre- 
lates more or less successfully results with water 
and oils flowing through tubes. The mean line is 
represented by a formula of the type 

Hd vy \t Vd )%8 

ke x (x) ] = const. i | (1) 
in which H = heat flux, @ = temperature difference, 
and k= conductivity of liquid. With Reynolds’ 
number as basic variable equation (1) can be re-written, 

Hd y \-0-3 Vda) 

re (3) ] = com. [5] = 
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Plotted in the manner suggested by equation (2), ) 
there danger of inadvertantly overstepping 
the boundary between steady and turbulent flow. 
Actually, the plotted points of the diagram referred | 
to show a degree of scatter amounting to about + 50 | 
per cent., and there is evidence elsewhere to show that 
f ¥ 
- h 
It may therefore be preferable to plot results in a more 
general form, | 
fHd 
k@ 


representing a family of curves for various values of | 
y/h. Such a diagram was given by the present writer | 
in a communication on the paper by Eagle and Fergu- 
son, and printed in the Proceedings of the Institute 
of Mechanical Engineers, No. 4, 1930, page 1062. It | 
is curious that Fishenden and Saunders have not | 
pointed out that their Fig. 37 also holds good for | 
air as well as the liquids to which it explicitly refers. 

When Reynolds’ number taken as the basic 
variable the curve may be continued into the steady 
flow region provided experimental data is available, | 
and the diagram thus becomes the thermal analogue | 
of the justly famous Stanton and Pannell diagram | 
for the skin friction of pipes. 

In a case of flow at right angles to the axis of a circular 
evlinder the use of Reynolds’ number as the basic 
variable is equally successful in correlating the results 
for gases and liquids. The diagram Fig. 2 given by 
Fishenden and Saunders for air flow shows that the 
heat transmission varices as V°° over a limited range, 
but the index increases with increase of Peclet’s or 
Reynolds’ numbers. Results with water, paraffin 
and three oils are tabulated on page 177, together with 
powers of the velocity term, but no attempt is made 
dimensional treatment or correlation with results 
if these results are plotted in the form 
Vd) 


vy | 


is less 


the index of the velocity term is a function 


f (3) 








h 


v 


18 


at 
for gases. 


aa 


the resulting points agree well with King’s results 
given in Fig. 22, for air. Furthermore, the variation 
of the index of the velocity term with viscosity for | 
different fluids at the same speed is seen to be due to 
the variation of Reynolds’ number rather than differ- 
ences of the physical properties of the liquids. In 
this instance also, it may be preferable when more 
data are available to revert to the more general formula 
(3) representing a family of curves instead of a single 
curve. 

Whichever way the matter is approached, clearness 
seems to result from using Reynolds’ number as the 
basic independent variable. 

Yours faithfully. 


H. F. P. 


a: 


4 
i (4) 


PURDAY. 
70, Bloomfield-road, 
Belfast, Northern Ireland. 
November 24, 1932. 








THE LATE DR. KYOJI SUYEHIRO. 
(To tHe Eprror or ENGINEERING.) 


Str,—I find a misapprehension in the obituary of 
Dr. Kyoji Suyehiro, which was published in ENGINEER- 
inc, July 29, 1932. As I was one of his assistants 
and was consulted in connection with Dr. Suyehiro’s 
work on engineering and seismology, as well as his 
antecedents, I feel some responsibility in the matter. 

Dr. Suyehiro was born in Japan in 1877, not 1887, 
so that his death occurred at his age of 55. Although 
his death was not very early in comparison with the 
mean life of the ordinary Japanese, yet he left many 
works unfinished. The foundation of the Earthquake 
Research Institute, of which he worked as the director 
since 1925, being now made secure, he seemed recently 
to wish to devote the rest of his life especially to 
research work of naval architecture. Alas! His 
death took place quite suddenly on April 9, 1932, and 
now he was no more among us. 

Yours faithfully, 
K. SEZAWA. 











Earthquake Research Institute, 
Tokyo Imperial University. 
September 27, 1932. 
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THE HYDRAULIC-EROSION 
DREDGER ‘* PERSEVERE.” 


A HYDRAULIC-EROSION dredger, the Persevere, has 
recently been completed to the order of the Somerset 


type of dredger to operate in either a river or in tidal 
| waters in order that the flow of water may carry away 
the silt. It may be argued that the silt will be gradually 
| deposited below the scene of operations, and this 
certainly does occur to a greater or less extent, according 
Rivers Catchment Board by Messrs. W. and F. Wills, | to the rate of flow of the water. The silt is, however, 
of Bridgwater, for the purpose of dredging the rivers | so finely broken up by the action of the erosion jets 
Parrett and Tone. The principle of hydraulic erosion | that it is easily carried away again when the first flood 
for dredging work, although little known, was em-/| water comes down. The correct procedure for this 
ployed by Messrs. Wills as far back as 1894 in their | system of dredging is, of course, to start at the head 
steam dredger Pioneer, which operated with complete |of the waterway and gradually work down. The 
success on the above-named rivers from that year | efficiency of the system may be gauged from the fact 
until 1917, when, owing to the war, dredging operations | that the original boat removed no less than 36,000 tons 
were suspended and the dredger sold. It is interesting | of mud from the bed of a river in six days, and deepened 
to record that just previous to the Pioneer being put |a 1-mile stretch of water by 4 ft. There is no doubt 
to work, a very serious flood took place in the drainage | that the principle of hydraulic erosion is one of the 
area. During the whole of the twenty-three years | cheapest and most effective methods of dealing with 
that the boat was at work there was no serious flooding, | deepening in tidal or river water, since the utilisation 
but in 1929, thirteen years after it ceased operations, | of the water to carry away the silt completely eliminates 
very heavy flooding again took place and considerable | the transport problem and expense involved when 
damage was done. As the outcome of these floods, the | the more common suction or bucket-type dredger is 
present boat was built to widen and deepen the rivers. | used. 
It has been estimated that some 7,000 tons of silt} The hull of the new dredger Persevere is of steel, 
are deposited over a 7-mile reach of the river Parrett | having a length of 50 ft., a beam of 10 ft., and a draught 
at each summer spring tide, and since the Pioneer| of 3 ft.3in. The vessel was built by Messrs. Chas. Hill 
ceased work, the river bed has risen no less than | and Sons, Albion Dockyards, Cumberland-road, Bristol. 
3 ft. 6 in. These figures give some idea of the work | The deck is of teak, and is fitted with a low hatch 
involved in once more clearing the beds of silt. | running the full length of the engine space, while the 
The principle of hydraulic erosion consists, as its | usual bollards, fairleads and two small hand capstans 
name implies, in washing away the bed and banks of | are also provided. 
the waterway by means of high-velocity water jets, the| The power plant consists of two 75 brake horse- 
disturbed silt then being carried away in suspension | power 3-cylinder Petter Atomic-Diesel marine engines, 
to the open sea. It is therefore necessary for this! similar to the model described in ENGINEERING, 
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OF ELECTRICALLY-WELDED BOILER DRUMS. 








| 
| 


| 
| 
| 
| 
| 
| 


Fie. 3. 


vol. exxxii, page 213 (1931), one being used for pro-, and is used for cutting new channels, or for deepening 
pulsion, and the other driving the hydraulic-eroding | the water sufficiently for the passage of the boat. 
plant. The propelling engine, which can be seen in| Lastly, there is another swivelling jet on deck which is 
the foreground in Fig. 1, opposite, drives the propeller | used for trimming the banks. This jet can be seen in 
through a very short shaft. The propeller is 3 ft. in| Fig. 1. The underwater jets are efficient for a distance of 
diameter by 6 ft. pitch, and reversing is effected by | 15 ft. on either side, thus cutting a channel 40 ft. wide. 
means of epicyclic gearing, as described in the article| |The main fuel tanks have a capacity of 2 tons 16 cwts. 
referred to. The engine gives the boat a speed of| and are so distributed as to keep the boat in good 
approximately 8 m.p.h. when operating at its normal | trim when full. The engines are supplied with fuel 
speed of 400 r.p.m., a very creditable figure, considering | direct from a gravity tank of 25 gallons capacity, to 
the type of boat. The exhaust of each engine is| which fuel is raised from the main tanks by a pump 
led out through the side of the boat, as, owing to the | on the pumping engine. 
low height of some of the bridges under which she has | of the eroding plant are made with the Wills pressure- 
to pass, the use of a funnel is precluded. The other} filled joint ring. This ring, which is simply placed 
engine, which is installed immediately forward of the | between the flanges of the pipes to be joined, is made 
propelling engine, as shown in Fig. 1, drives a pair of | from tube of circular cross section, with butt-welded 
specially designed centrifugal pumps through a gear-| ends, the ring being filled with inert gas under high 


All the joints in the piping | 





box fitted to the bedplate of the engine, and which 
gives a step-up ratio of approximately 3-9to1l. These 


pumps are coupled together in series, and both run | 


at a speed of approximately 1,500 r.p.m. The im- 
pellers and guide blades are of gun metal. 


are driven from the gear box by means of two short | waterway for drainage and irrigation purposes. 


shafts, and are coupled to six erosion jets of special 
design. These jets are supplied with water at a high 


pressure. They have a high degree of resilience, and 
no auxiliary jointing compound is required. 

| The Persevere is under the supervision of Mr. F. B. 
| Goodman, Engineer to the Somerset Rivers Catchment 


The pumps | Board, and is being employed over some 40 miles of 


She 
carries a crew of three, one man each for the boat, the 
jets, and the engines, and it is hoped to supplement 


pressure, and it is possible to operate one, two, or/ her in the near future with a further boat of a similar 


four of the jets at the same time, depending on the 
conditions. The inlet of the pumps and the deliveries of 
the various jets are controlled by means of quick-acting | 
sliding sluice valves of Messrs. Wills’ manufacture. 

The two pumps can be seen, respectively, in Figs. 2 | 
and 3, the former showing the starboard, and the latter 
the port pump. It will be noticed that one is placed | 
somewhat behind the other, the pipe connecting the | 
outlet of the starboard pump to the inlet of the port 
pump being visible in both figures. The branching | 
outlet pipe to the various jets is shown in Fig. 3. 

Two of the jets are located pointing vertically | 
downwards, about 8 ft. apart, at the turn of the bilge | 
and in line with the pumps, while immediately above 
these, and just below the water-line, are two more, 
inclined downwards at an angle of 12 deg. from the | 
horizontal. A further submerged jet, which can be| 
swivelled from side to side, is arranged at the bow, 





| the centre and the piece reheated and hol 


type. 





Forcep Borter Drums ror FuLHAM Power Station. 
The whole of the forged boiler drums for the six 
Stirling boilers to be installed in the new power station 


|at Fulham are to be manufactured by Messrs. English 


Steel Corporation, Limited, at Vickers Works, Sheffield. 
The largest of these drums will be approximately 40 ft. 
long by 5 ft. 3 in. outside diameter, and the exceptionally 
large ingot required, which weighs 175 tons, has recentl 
been successfully cast at Vickers Works. The ingot will 
be annealed and carefully cooled, taken to a parting 
machine where the surplus material will be cut off from 
the top and bottom. A hole will then be os through 
ow forged under 
a powerful hydraulic press. At one stage during the 
forging the mass of steel will be expanded to 103 in. in 
diameter. The drums will be made in one piece, including 
the closed ends which are formed from the tubular 
forgings by a special process. 
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THE ELECTRIC WELDING OF 
BOILER DRUMS. 


Asout three months ago* we described some experi- 
ments, which were being made by Messrs. Babcock and 
Wilcox, Limited, Farringdon-street, London, E.C.4, 
to determine the relative resistance to fatigue of two 
boiler drums, designed for a working pressure of 
500 Ib. per square inch, one of which was welded and 
the other riveted. These drums were being exposed 
to a repeated hydraulic pressure varying six times per 
minute from atmospheric pressure to 750 lb. per 


| square inch, or 20,325 lb. per square inch across the 


longitudinal weld, and extensometers were placed at 
various strategic places to indicate the distortion. We 
now learn that after 320,000 applications a short fine 
fracture was produced in the longitudinal weld of the 
first drum at a point 15-75 in. from the circumferential 
weld, by which one of the heads was attached to the 
shell. Such a number of applications, if interpreted 
in terms of drum life, would represent about 1,060 years, 
assuming that the boiler was operated, so that its 
pressure was relieved once every twenty-four hours. 
Variations in pressure when steaming would, of course, 
produce similar, but much less severe, stresses and 
nothing short of considerable failure of the pressure 
parts would cause a shock of the type to which the drum 
was actually subjected each time the pressure was 
applied during the test. The makers therefore claim 
that such a performance is satisfactory and add that 
the freedom from leakage noticed during the test 
indicates that welds produced by the Babcock fusion 
welding process are entirely free from the porosity 
which sometimes occurs when other methods of welding 
areemployed. The riveted drum, which was subjected 
to an equal number of pressure applications, exhibited 
slip to the extent of 1/10,000 in. in the longitudinal 
joint, but no leakage occurred. 
| Messrs. Babcock and Wilcox further inform us that 
on the completion of this investigation the two drums 
were tested to destruction by hydraulic pressure. 
Leakage then occurred in the riveted drum at a stress 
of 27,000 lb. per square inch and developed to such an 
extent that it was impossible to exert more than 
43,400 lb. per square inch in the plate. The welded 
drum failed across the longitudinal weld-at a stress of 
48,600 lb. per square inch. The accompanying Figs. 
1 to 3 show this drum after the test and indicate 
that the fracture did not follow the weld, but tended 
to turn into the solid plate for a short distance, sub- 
sequently deflecting at an acute angle across the 
weld and proceeding to run into the plate at a slight 
angle to the weld, which is shown by the dotted lines 
in Fig. 3. 

Steps are now being taken to investigate the condition 
of the material in both drums and we shall hope to 
publish the results later. 








Royat AGricutturRAL Society’s SHow, Derrsy. 
The ninety-second annual exhibition of the Royal 
Agricultural Society of England will be held at Derby, 
from July 4 to July 8, 1933. Intending exhibitors are 
reminded that all applications for space on the implement 
department must be received by Monday, March 20, 
1933. The Show is to be held at Ipswich in 1934, 
and at Newcastle-upon-Tyne, in 1935. If satisfactory 
arrangements can be made, the Show of 1936 will be 
held in the West of England. The Offices of the Society 
are at 16, Bedford-square, London, W.C.1. 


* See ante, page 219. 
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LABOUR NOTES. 

Mr. J. Kaytor, a member of the executive council 
of the Amalgamated Engineering Union, is one of | 
21 candidates for the vacant position of president. | 
In his election address he says :—‘ I make no alluring | 
promises, but I am fully alive to the task that is 
before us, and should you honour me with your confi- | 
dence and support, I assure you that I will endeavour | 
to the best of my ability to further the interests of | 
the Amalgamated Engineering Union. Changing | 
events in all industries only emphasise the need for 
greater activity on the part of Trade Unionists to 
combat the effects of rationalisation and increasing 
unemployment. Let us strive to build up our organi- 
sation, in order that we can obtain a shorter working 
week and a standard of life commensurate with the 
services rendered by the operative engineer.” 


Mr. J. C. Little, of Newcastle-on-Tyne, one of several 
organising delegates who are candidates for the position, 
leaves the members under no illusion as to what a 
president can accomplish. ‘ The constitution of the 
A.E.U. is so framed,” he writes in his election address, 
“as to give to the members, through the National 
Committee, in conjunction with the executive council, 
the right to determine the policy of the union on all 
matters of importance which affect the interest of its 
members. For me to express my views on policy is, 
therefore, quite beside the point.” But he makes his 
attitude on Labour politics generally clear enough. 
* Anyone,” he says, “* possessed of ordinary powers of 
observation must be impressed with the tremendous 
increase that has taken place in our capacity to produce 
commodities for the supply of human needs. Scientific 
production, the evolution and speeding up of machinery 
and rationalisation, have played a part in this develop- 
ment. Side by side with this amazing increase in our 
powers of production there exists a no less remarkable 
failure in the world’s markets to absorb the commo- 
dities so plentifully produced. This failure in the 
consumption of the world’s goods is the fundamental 
cause of the present industrial depression ; to alleviate 
the distress arising from this ‘ economic blizzard,’ ways 
and means must be found to enable the people to have 
access to such commodities as are necessary to their 
well-being. To this end, more spending power is 
urgently needed, and a still further step in this direction 
is a shorter working week.” These are, he admits, 
palliatives, but they are, in his opinion, practical. 
Mr. J. T. Brownlie, a former president, is one of Mr. 
Little’s active supporters. 


The militants amongst the candidates are, as usual, 
refreshingly outspoken. One of them declares that | 
‘socialism can only be achieved by the complete | 
destruction of the capitalist system,” and that “ the 
Communist International has proved by its courage 
and determination to be the only working-class 
political organisation which can effectively lead the 
workers to ultimate victory.”” “ We have seen,” he 
proceeds, “ the gradual drift of Trade Union executives 
towards conciliation with the employers, Mondism, 
agreements for the avoidance of disputes, &c. The 
workers, therefore, are forced to fight employers and 
the Trade Union executives. These forms of class 
collaboration must be opposed, and militants roused 
to attack relentlessly those who seek to lower our 
standards of living.” 


Another candidate declares that his policy is 
“based on a clear understanding of the inherent 
antagonism between the employers and the working 
class.” The policy of the union is determined, of 
course, by the National Committee, and the duty of 
the president is largely to give expression to it in 
conferences with employers and elsewhere. Several 
of the candidates emphasise that fact. One writes : 

* Quite a lot could be written about policy, but I am 
not unmindful of the fact that policy is determined by 
the National Committee, and I have had sufficient 
experience to know that whatever policy is decided | 
upon, its success depends upon the circumstances then 
existing and the strength of the organisation. Before 
any ambitious policy can be assured of success a 
good strong organisation 1s hevessary, and all our 
efforts should be directed to that end. It is easy to 
build castles in the air. It is easier still to demolish 
them, and it is because of that fact that I make no 
glowing promises as to what I shall do, if elected.” 


As was mentioned in these Notes a week or two ago, 
the election of a general secretary is also in progress. 
There are six candidates, including Mr. A. H. Smethurst, 
the present occupant of the office. In his address 
Mr. Smethurst says :—* Circumstances beyond our 
control have not made it possible to obtain for our 
membership those improved conditions in the way of 
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| higher wages and a shorter working week that they 


are entitled to receive, but in the main, we have been 
successful in holding our own in regard to conditions 
which were obtained during previous years. That in 


| itself is an achievement, having regard to the long- 


continued depression and the abnormally large number 
of unemployed.” 


The Irish Railways Board issued a majority award on 
the wages question at a meeting in Dublin last week. 
Its effect is to reduce wages by 10 per cent. on the rates 
of May, 1931, and by 5§ per cent. on current rates as 
from the first full pay day after December 26. The 
demand of the railway companies was for a reduction 
of 15 per cent. in two instalments—one of 10 per cent. 
immediately and the other of 5 per cent. in May next. 


According to the Chief Registrar of Friendly Societies, 
the aggregate membership of 474 trade unions at the 
close of 1930 was 3,764,348—a decline of 14,497 as 
compared with the previous year. The total income 
was 11,400,0001., of which 7,100,0001. was derived 
from members, 3,600,0001. from the Ministry of Labour 
(in respect of unemployment benefits administered by 
certain of the unions) and 700,000/. from other sources. 
The number of members contributing to political funds 
was 1,683,000 and the amount contributed was 118,0001. 
showing increases of 14,000 members and 10,0001. over 
the preceding year. In 1927, the last year of con- 
tributions on a contracting-out basis, there were 
2,224,000 contributors and 137,0001. was collected. 


The United States National Industrial Conference 
Board has published the results of an inquiry which 
tend to show that there are not many industries which 
could employ more workers by reducing working time 
to forty hours a week. The inquiry, which covered 
1,500 employers, showed that only four industries are 
working forty hours a week or more, while eight cannot 
provide as much as thirty hours’ work weekly. In 
twenty-one industrial groups reporting on the subject, 
the average number of hours worked weekly in August 
was 32-2. In many cases the adoption of a forty-hour 
week would thus mean an increase in the hours worked. 
The average weekly working hours in August in some 
of the principal industries covered by the inquiry 
were as follows: boot and shoe industry, 41-7 hours ; 
meat packing industry, 47-9 hours ; news and magazine 
printing industry, 41-4 hours; silk industry, 40-6 
hours. In other principal industries hours ranged 
from 30 to 40 in the week. On the otber hand, in 
certain industries the average did not reach even 
thirty hours ; the automobile industry worked 22 hours ; 
electrical manufacturing, 24-9 hours; iron and steel, 
24-8 hours; rubber, 29-2 hours; and foundries and 
machine shops, 27-4 hours. 


Dominion newspapers state that the Trades and 
Labour Congress of Canada has awarded a contract 
for an addition to its national headquarters at Ottawa. 
The contract provides for a six-hour day and a five- 
day week with a minimum hourly wage rate of 50 cents. 
The president of the Congress, Mr. Tom Moore, in 
announcing the contract said: “The six-hour day 
and five-day week is a principle we believe in as a relief 
measure. We are spending our money as we are 
asking others to spend theirs. There is no immediate 
need for the addition, but we are going ahead with 
it to help relieve the local unemployment situation 
before Christmas.’ Mr. Moore added that only trade 
union members would be employed. So far as he 
knew, be said, this contract was the first one in Canada 
calling for the six-hour day and five-day week. 


Legislation on the subject of accident insurance 
passed in Spain in 1926, left it to the employer to decide 
whether he should be his own insurance carrier or should 
cover his obligations by taking out a policy on behalf 
of his staff. In the latter event, the employer was 
given a choice of two types of institution—employers’ 
mutual aid funds, or private insurance companies 
legally established and duly authorised by the Minister 
of Labour to do business of the kind. According to 
the weekly organ of the International Labour Office at 
Geneva, new provisions recently enacted make a 
considerable change in this system. They lay down 
that insurance shall be compulsory and thus provide 
for the establishment of a national insurance fund. 
This new autonomous institution will be established 
by the National Welfare Institute and administered by 
& managing committee, which shall have as its chair- 
man the director of the National Welfare Fund and 
include representatives of employers and workers. 
For its local and provincial activities the national 
fund may make use of the services of the funds estab- 
lished by the National Welfare Institute for old-age 
and maternity insurance. 


, Hotel, 
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A communication received by the International 
Labour Office at Geneva states that the Belgian 
Minister of Industry, Labour and Social Welfare has 
issued a circular recalling that, under a decision of the 
Managing Committee.of the National Emergency 
Fund, unemployed insured persons are not entitled to 
refuse employment suited to their qualifications if the 
conditions are not inferior to those generally in force 
in the district. Similarly, if the worker refuses employ- 
ment involving a change of his occupation, the com- 
petent appeal board must determine whether his 
refusal is justified; if it decides that the conditions 
offered are the normal ones, the insured person may be 
deprived of his unemployment benefit as from the 
date of his refusal. Unemployed persons must be 
informed of the employment available through the 
medium of the public employment exchanges or the 
employment offices attached to the different unemploy- 
ment funds, and not directly. The circular was issued 
in consequence of complaints in the Press in regard 
to offers of employment, especially in agriculture, 
which had not been satisfied. It states in conclusion, 
that these provisions must not be applied with excessive 
rigidity, but that the solutions to be arrived at should 
be based on the goodwill of the parties concerned. 


Discussion of the more-looms question was resumed 
in Manchester on Tuesday, by representatives of the 
Cotton Spinners and Manufacturers’ Association and 
representatives of the Weavers’ Amalgamation. Mr. 
F. W. Leggett, of the Ministry of Labour, again acted 
as chairman and mediator. Before the proceedings 
opened, it was assumed that sufficient progress had 
been made on points of major importance to render it 
probable that complete agreement would be achieved 
this week. Subject to confirmation by the rank and 
file of both sides, agreement has been reached, it is 
understood, on the basic wage rate to be paid per 
100,000 picks, and also regarding the fall-back wage. 
The earlier negotiations, it will be recalled, broke 
down over the fall-back wage. 


The National Wages Board for the Railways, with 
Sir Harold Morris presiding, began its consideration 
of the companies’ claim for a reduction on Tuesday. 
The companies are asking for a reduction of 10 per cent., 
including the cut made a year ago, in the wages of the 
traffic grades. In the course of his presentation of the 
companies’ case, Sir Ralph Wedgwood, chief general 
manager of the London and North Eastern Railway 
Company, said that the decline in railway traffic 
receipts had become so serious that substantial] relief 
in labour costs must be granted if the railway industry 
was to play its part adequately as a vital national 
service. If there were no such relief, the process of 
“creeping paralysis’ would move inevitably to its 
appointed end. 


The economic position of the railways was, Sir Ralph 
said, unquestionably much worse than in 1931. If the 
present application were granted, a further saving would 
be effected of 4,600,000/., making a total reduction in 
wages of 8,260,000/. The railways’ net revenue for 1931 
33,370,000/., compared with 37,716,000 in 1930. 


was 
The estimated net revenue for 1932 was 26,000,000/. 
The weekly returns showed no signs of a break in the 


fall, and the cautious man would estimate for substan- 
tially lower rates in 1933 than in 1932. 





An International Congress on Technical Education, 
which recently took place in Brussels, passed a resolu- 
tion urging that training courses should be instituted for 
apprentices, for young men entering employment with- 
out passing through an apprenticeship, and for those 
who, after completing their apprenticeship, might wish 
to supplement their vocational training. The lessons 
provided for the last might be given after working 
hours. The training courses for apprentices and others 
should be given during the hours of paid employment, 
they should be compulsory and subject to supervision 
by local vocational committees of employers, workers, 
teachers, and advisory members of recognised qualifica- 
tions. The Congress also considered it advisable that 
students of engineering and technical subjects should 
be enabled to undergo periods of probation in industry, 
both during and after their studies, with a view to 
improving their social and cultural training. It recom- 
mended that the vocational training of engineers should 
take account of the social functions they will be required 
to fulfil. 








Tse Instrrution or Civi. Enorveers.—The annual 
dinner of the Birmingham and District Association of 
the Institution of Civil Engineers will be held on Thurs- 
day, December 15 at 6.30 p.m. for 7 p.m., at the Queen’s 
Birmingham. Applications for tickets, price 
12s. 6d. each for corporate members and 6s. 6d. for 
students, should be made as soon as possible to the 
honorary secretary, Mr. C. H. Bailey, Prince's Chambers, 


| 6, Corporation-street, Birmingham. 
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MECHANICAL BRAKING AND ITS 
INFLUENCE ON WINDING EQUIP- 
MENT.* 


By Joun F. Perry, A.M.1.E.E., and 
D. M. Smirn, D.Se., A.M.I.Mech.E. 


(Continued from page 611.) 
THE principal constituents of the system of stresses 
applied to a winding rope by working conditions are :— 
(1) Gravitational load stress. 
(2) Bending stress over sheave and drum. 





(3) Kinetic stresses, which include, 

(a) Equilibrium acceleration stress corresponding to | 
the motion of the whole system with the acceleration | 
applied through the drum at the instant considered ; | 
in other words, the stress which would be set up if the 
system were not elastic ; 

(6) Oscillation stress associated with vertical 
oscillation of the cage and rope about the state of 
motion corresponding to (3a) ; 

(c) Oscillation stress associated with lateral oscilla- 
tion of the rope. 

These are next considered in further detail. 

(1) Gravitational Load Stress.—This is the basic 
stress of the static factor of safety calculation ; it is that 
due to the total load (including rope) carried below the 
rope section in question. It is to be noted that this 
stress is not a fatiguing stress so far as the weight of 
the rope itself is concerned, because the vertical length 
of rope hanging over the sheave is never relieved of 
its own weight, and the rope winds on the drum with 
little or no change in tension. On the other hand that 
portion of the gravitational stress due to the weight 
of the load and empty cage is a fatiguing stress, since 
it is applied and relieved once in each normal winding 
cycle. The authors suggest that this is one of the 
reasonst why experience has shown that lower statical 
factors of safety can be used with deep winds than 
with shallow winds; the deeper the wind the greater 
the proportion of rope load to live load. 

(2) Bending Stress.—This fatigue stress has been 

discussed at considerable length elsewhere, par- 
ticularly in the reports of the Institution’s Wire Ropes 
tesearch Committee{. Experience has shown that 
when the ratio of drum or sheave diameter to rope 
diameter is not less than a certain figure (depending on 
the construction of the rope) the bending stresses are 
not important within the span of life allotted to the 
rope. 
(3a) Equilibrium Acceleration Stress.—The accelera- 
tion of the drum is readily calculated when the effective 
moment of inertia and the torques acting upon the 
drum are known; the drum acceleration is easily con- 
verted to rope acceleration when the rope is winding 
(or unwinding) on a constant diameter. While the 
rope is traversing the scroll in the case of a cylindro- 
conical drum, there is an additional acceleration term, 
proportional to the speed, to be taken into account. 
The rope accelerations during a normal winding cycle 
are fully worked out in this manner by the designer 
when constructing the power diagram. The variations 
in equilibrium stress due to these normal accelerations 
(and decelerations) provide another range of fatiguing 
stresses imposed on the rope in each winding cycle. 
For completeness the decelerations and _ stresses 
should also be worked out when the drum is being 
decelerated under the severest possible emergency con- 
ditions. These conditions provide an equilibrium 
stress which is not a fatiguing stress (since it is not 
applied repeatedly but only under occasional emer- 
gency conditions), but whose possible influence on 
failure of the rope must nevertheless be taken into 
account. 

(36) Vertical Oscillation Stress.—Vertical oscilla- 
tions of the cage and rope involve kinetic stresses 
which are associated with the changes of acceleration 
producing the equilibrium stress (3a), but the oscilla- 
tion stresses are very much more difficult to determine. | 
As with (3a) the normal oscillation stresses add to the | 








| ployed by the authors, 


so large that the rope becomes relieved of the weight of 
the cage during a portion of the oscillation, because 
in such a case the cage moves for a brief interval under 
the action of gravity alone, and then suddenly strikes 
the end of the rope with an appreciable relative velocity 
setting up high stress waves within the rope. 

(3c) Lateral Oscillation Stress—This is usually small 
(at any rate with electric winders) and is substantially 
unaffected by braking conditions; it is outside the 
scope of the present paper.* 

The kinetic stresses (3a) and (3b) are physically 
inseparable from one another. Three methods of 
determining them are available—direct experiment, 
indirect experiment, and mathematical calculation. 
Direct experiment, involving accurate recording of the 
strain in short lengths of the rope, is possible only 
for lengths immediately adjacent to the capel, and 
even there it is attended by great experimental diffi- 
culties.| The other two methods have been em- 
In the second method a 
graphical record is taken of the cage accelerations, and 
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the stress in the rope adjoining the capel is deduced 
from these accelerations, and the known weight of the 
cage. This method gives good results if the recording 
instrument is adequate and the cage and load are 
rigid. The authors’ accelerometer experiments have 
already been described. Reference to previous in- 
vestigations by the third method—mathematical 
calculation of kinetic stresses—are given in the 
note below.t While paying tribute to their pre- 





fatigue range, but are even more deleterious in their | decessors’ work in this field, the authors would suggest 
fatiguing action, since oscillation stresses usually recur | that this work has been for the most part of a quali- 
with a higher frequency than normal equilibrium | tative nature only, and that the calculations here 
stresses. Emergency conditions produce oscillation | presented permit of closer approach to the total loading 
stresses which, though not fatiguing, may be very | imposed on the rope by practical operating conditions 
much higher than normal stresses and therefore danger- | than any calculations hitherto published. The authors 
this especially applies if the oscillations are | do not discuss the stresses actually attained at par- 
A es vase saci adatteencidhidle 

* Paper read before the Institution of Mechanical| * M. A. J. de Vries, ‘‘ A Contribution to the Study 
Engineers, North-Western Branch, at Manchester, on | of Longitudinal and Transverse Vibrations of Winding 
Thursday, October 6, 1932. Abridged. Ropes,” Dissertion, Aachen, 1932. 

t Another reason is the effect of the greater elasticity| _¢ G. P. Boomsliter—-* Acceleration Stresses in Wire 
of a long rope in minimising kinetic shocks, as was first | Hoisting Ropes,” Trans. Am. Inst. Min. and Met. Engrs., 
clearly indicated by J. A. Vaughan, “‘ The Factor of Safety | vol. Ixxv, 1927. 8. M. Dixon, M. A. Hogan and J. M. 
of Wire Ropes used for Winding in Mine Shafts,’ Journal | Robertson, “The Deterioration of Colliery Winding 
of the S.A. Inst., Engrs., vol. xvi, No. 4, 1917. Ropes in Service,’’ Safety in Mines Research Board, Paper 

t Reports of the Wire Ropes Research Committee of | No. 50. 
the Institution of Mechanical Engineers—First Report, ~ J. A. Veughan—“ An Investigation Regarding the 
Proc. I. Mech.E., 1920, page 835. Second Report, Proc. I. | Effect of Kinetic Shocks on Winding Ropes in Vertical 
Mech.E., 1924, vol. ii, page 1193. Third Report, Proc. I.| Shafts,” Proc. S.A. Assoc. Engrs., vol. ix, 1903-4. Pro- 
Mech.E., 1928, vol. i, page 353. Fourth Report, Proc. I, | fessor J. Perry —** Winding Ropes in Mines,” Phil. Mag., 
Mech.E., 1930, vol. i, page 553. ser. 6, vol. ii (1906), page 107. 


ous ; 








ticular points in the rope; but mean stresses can be 
obtained from the authors’ results by dividing the 
total tension by the cross-section of the rope. 

In order to render the calculation a manageable one, 
it is necessary to make certain assumptions which 
are not in exact accordance with physical facts. The 
more important of these assumptions are that there is 
no damping in the cage or rope, and that there is 
perfect reflection of the waves from the drum. An 
approximate justification of both assumptions, at 
least for oscillations of the fundamental frequency 
of the system of cage and drum, is supplied by inspec- 
tion of decelerometer records; fundamental oscilla- 
tions, once set up, only gradually die out. The 
presence of some damping results in the fluctuations 
of kinetic stress being smaller than those calculated, 
especially when an appreciable time has elapsed since 
the disturbance initiated the oscillation. For this 
reason the graphs are plotted for a time of only about 
one and a quarter periods of the fundamental oscilla- 
tion, during which time the calculated stresses should 
give a good approximation to the actual stresses. 

Another assumption made in many of the calcula- 
tions is that the cage hangs directly from the “ fixed ” 
point where the rope winds on the drum, that is, the 
fact that the rope passes over the headgear pulley is 
ignored. This assumption is inexact because the 
headgear pulley either (a) participates in the motion 
with that part of the rope with which it is in contact, 
thereby adding a considerable mass at a certain point 
in the elastic system ; or (b) slips on the rope, thereby 
introducing heavy frictional action. An investigation 
is made later into the conditions determining whether 
or not slip occurs; this investigation is of particular 
importance because slip on the pulley produces wear 
which sometimes brings about serious deterioration of 
the rope. In the meantime it may be said that slip 
rarely occurs when the tension in the rope at the point 
where it passes over the pulley is high, as for instance 
when the loaded cage is suspended deep down in the 
shaft, and consequently conditions involving extremely 
high stress in the rope are usually characterised by no 
slip. An investigation of the effect of the headgear 
pulley on the frequency of the system has been made 
by M. A. J. de Vries; the headgear pulley always 
lowers the fundamental frequency of the system, but 
when the depth of the cage is great compared with the 
length of rope between drum and pulley the effect of 
the pulley on the motion is small, and rope tension 
calculations which ignore the presence of the pulley 
are reasonably accurate. 

The simplest system to calculate is one in which the 
weight of the rope is negligibly small compared with 
the weight of the cage; then the system has one degree 
of freedom and one natural frequency, and the kinetic 
tension in the rope is constant throughout its length at 
any given instant. If such a system is initially at 
rest or in steady motion, and a certain acceleration or 
deceleration q is suddenly applied to the drum, oscilla- 
tions are set up in which the extreme change of rope 
stress from the initial value is twice the equilibrium 
stress change necessary to apply the change qg. If the 
change q, instead of being applied suddenly to the 
drum, is built up gradually, the extreme stress change 
is less than twice the equilibrium stress change. If the 
change in acceleration or deceleration is uniformly 
spread over a given time, the stress change ratio depends 
only on the ratio of this time of application to the 
period of vertical oscillation of the change on the 
elastic rope; Fig. 10 has been plotted to represent the 
relationship in question. It may be seen that if a 
brake designer wishes to obtain a substantial reduction 
of the stress set up by sudden braking, he must control 
his brake application until the time of production of 
the drum deceleration is at least three-quarters of the 
period of the system, and that nothing is gained by 
gradual application over a time longer than the period 
of the system. Of course he has to keep in mind the 
fact that the period of the system varies with cage 
position and cage ioad ; and also that the time taken to 
build up the drum deceleration may be shorter than 
the time of the stroke of the brake engine owing to the 
possibility of the brake engine having to move some 
distance before the brake blocks touch. 

If the change ¢ is applied suddenly, and then removed 
suddenly after a short interval of time, the full stress- 
change is not necessarily produced. Fig. 11 shows the 
stress-change ratio as a function of ratio of time of 
application of the acceleration or deceleration to period 
of the system. It is for this reason that the “ grabbing” 
of the drum by the brake at very low speeds does not 
endanger the system. For example, if when the 
speed of the cage is reduced to 1 ft. per second, the 
brake is suddenly applied hard enough to produce a 
deceleration of 20 ft. per second per second, the drum 
is brought to a standstill in one-twentieth of a second 
and the deceleration thereafter ceases; and if the 
period of the system is then one second, the kinetic 
stress change in the rope is only 15 per cent. of the 
kinetic stress change brought about by a prolonged 
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application of 20 ft. per second per second to the drum. 
It is therefore safe for a driver to apply his brake 
vigorously in inching or in bringing the cage to rest 
at the bank; were it not for this phenomenon, the 
accurate stopping of the cage at the required height 
would be a delicate proceeding. 

When the weight of the rope cannot be ignored in 
comparison with the weight of the cage, oscillation 
involves travelling waves in the rope and much more 
elaborate calculations are required. There is no 
simple general rule which gives the stress change ratio 
accurately in such cases, but Figs. 10 and 11 provide 
good approximations to the mean stress ratio along the 
length of the rope if for the period of the system is taken 
the period of the fundamental oscillation. The actual 
stress change ratio in the rope near the drum is lower 
than that given by these figures, while the actual stress 
change ratio near the cage is higher. Fig. 12 gives 
the fundamental period of cages carried by steel ropes 
with an average value of effective modulus of elasticity. 
This is expressed as a function of the total length of 


Fig. 13. TENSION IN WINDING ROPE DURING DECELERATION 
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to the drum by only one practical condition—namely, | 
by the sudden cessation of the frictional retarding | 
torque when a braked drum comes to rest. The 
deceleration produced when the brakes are applied 
to a moving drum takes a time of the order of one- 
tenth of a second to build up on a quick acting brake 
engine ; when the brake engine motion is retarded by 
a cataract cylinder, the actual building up time may be 
extended to a time of the order of half a second.* An 
ideal deceleration governor would prevent the decelera- 

tion applied to the drum from ever exceeding the limit | 
for which the governor was set ; but like other types 
of governors, deceleration governors are not instan- 

taneous in their action, and can only operate after | 
the deceleration to be controlled exceeds the pre- | 
determined limit. The oscillograph tests already 

mentioned showed that on the earliest type of decelera- | 
tion governor developed, the operating time of the | 
whole system was about a quarter of a second; the} 
present design of deceleration governor is much quicker 
in operation. To compare the effect of different braking 





can be produced by full braking on individual winders 
is very variable, some reaching much less and others 
much more than 20 ft. per second per second. Con- 


| dition C is likewise representative of ungoverned emer- 
| gency braking with an efficient cataract cylinder, as in 


but is not so 


the British system already described, 
The 


severe as obtains in many particular cases. 


| present design of deceleration governor gear gives an 


effect intermediate between D and E with a quick 
| ac ting brake, and less severe than either D or E with a 
| slow acting brake. 

The first case calculated is for a rope length (drum 
to cage) of 400 ft., corresponding to a cage say 250 ft. 
from bank. In this case the rope weight is so small 
compared with the weight of loaded cage that the 
| kinetic tension can be taken as substantially uniform all 
|along the rope. Calculations have been made both for 
cage ascending and for cage descending; the results 
are plotted in Fig. 13. With deceleration conditions A 


|or B applied to the ascending cage, slackening of the 


rope takes place, and no endeavour has been made to 


Fig. 14, TENSION IN WINDING ROPE DURING DECELERATION 
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equal to the weight of the loaded cage. In practice 
this latter figure ranges from about 2,500 ft. to 6,000 ft. 
for fully-loaded cages. The curve marked 0 applies 
to the extreme case of a rope carrying no load; the 
fundamental period of this free rope is four times 
the time taken by a sound wave to travel along the 
rope. 

The approximate doubling of the equilibrium stress 
in oscillations following a quick brake application 


drum decelerations : 

(A) Instantaneous Braking 
second suddenly applied. 

(B) Ordinary Braking—20 ft. per second per second 
uniformly applied in one-tenth of a second. 

(C) Retarded Braking—20 ft. per second per second 


—20 ft. per second per 


| uniformly applied in half a second. 


renders it very desirable to restrict the applied decelera- | 


tion to something less than half the acceleration of 
gravity. When the brakes are applied, the tension is 
increased in the descending rope and decreased in the 
ascending rope; if the drum doceleration reaches half 
that of gravity, the tension in the ascending rope 
may reach zero during the resulting oscillation and the 
cage “jump” on the rope. In normal winds the 
loaded cage is the ascending one; but some winds 
must always occur in which heavy material is being 
lowered, and during such a process the risk of an 
emergency trip is greater than on a normal wind since 
the out-of-balance then favours overspeeding instead 
of opposing it; 
tripping both with full load ascending and with full 
load descending must be taken into account. Violent 
deceleration is more liable to cause the ascending cage 

» “ jump,” 
stresses in the descending rope. 

A perfectly sudden change of deceleration is applied 


hence the possibilities of emergency | 


but apart from jumping sets up higher | 


(D) Perfect Deceleration Governing—Braking as (B) | 
limited to 10 ft. per second per second, i.e., 10 ft. per 
second per second applied uniformly in one-twentieth 
of a second. 

(E) Imperfect Deceleration Governing in which (B) 
is brought back to 10 ft. per second per second, the | 
operation being completed a quarter of a second after 
the initiation of braking; in other words it is taken 
that 20 ft. per second per second is applied in 0- 1| 
second, remains constant for 0-1 second, and is then | 
reduced in 0-05 second to 10 ft. per second per second | 
which thereafter remains constant. 

Condition B is representative of the average effect 
of emergency application of an ungoverned quick- | 
acting brake, but the maximum deceleration which | 

| 

* These times from the authors’ tests are similar to | 
test results obtained on Continental equipments. H. | 
Winter—" Safety Brake for Winding Engines, ” BB. 
Review, February, 1926, page 55. Schade—‘ The Safety | 
in Operation of Brakes for Winding Engines,” Technische | 
Blatter, No. 42, October 16 and 1926, pages 337 | 
and 345. 


25, 


1-46. 
| entails extreme kinetic stresses which are approximately 


plot the rope loading following the slackening. The 
other conditions obviate rope slackening. The curves 


|for cage descending show that with instantaneous 
| braking (A) the ratio of extreme to equilibrium stress- 


change is just 2, while with application in 0-1 second 
(B) the stress-change ratio is reduced only to 1-96 ; but 
retardation to 0-5 seconds (C) reduces the ratio to 
In this case imperfect deceleration governing D 


the same as for slow braking C, and 45 per cent. worse 


| than for perfect deceleration governing E. 


The other cases calculated are for a cage weighing 
24,000 Ib. hanging by a rope weighing 6 lb. per foot, 
in the one case on a rope length of 1,000 ft. (Fig. 14). 
and in the other on a rope length of 4,000 ft. (Fig. 15). 
In both cases the stress varies considerably along the 
length of the rope and tensions are plotted for the cage 
and drum ends. The graphs are shown only for the case 
of the descending cage, but the tension curves for the 
ascending cage can easily be drawn by inverting each 
graph about the line of grav itational load, with the 
reservation that if the tension so found reaches zero 
the rope has slackened and the same curves do not 
| continue to apply. With cage ascending, conditions A, 
B and C lead to rope slackening for both lengths of 
rope, while the governing conditions D and E do not. 

When the sudden change of deceleration (condition 


| A) is applied to the drum, the tension in the upper 
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end of the rope begins to rise at a uniform rate; at | cages show curves smoother than those calculated. 
the same time a wave of stress starts from the upper | This suggests that there is imperfect reflection of the 
end with sound velocity, and there is no change in the | travelling waves at the drum, which indeed is to be 
steady state of the lower end until this wave has | expected especially for ropes being wound on or off 
reached it. The wave initiates acceleration of the! a rotating drum. 

cage, and is reflected by the cage in a modifiedform;| The kinetic stress ranges found from these graphs 
it then travels up the rope and is reflected again by| have been entered in Table I. This stress range has 
the drum ; on the arrival at the top of the first upward | been taken as the difference between the initial (gravita- 


travelling wave, the tension-time graph undergoes a/| tional) stress and the maximum stress in the first wave 
sharp change of direction and is therefore curved| of the oscillation. 
instead of straight. The rope is then the seat of a 
series of waves travelling up and down, which make 


Fig.15. TENSION IN WINDING ROPE DECELERATION. 
g Rope Length (Drum to Cage) 4000 Feet . Rope Weight 6Lb.per Foot. 
: >= Weight of Loaded Cage 24,000 Lb. 
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These have been tabulated as 
percentages of the gravitational load (to indicate by 
how much the gravitational stress conventionally 


taken for factor of safety cal- 
culations may be exceeded) and 
also as percentages of the equi- 
librium stress change for 20 ft. 
per second per second accelera- 
tion. The latter percentage is 
independent of the absolute 
deceleration with which it is 
connected ; for example, if the 
effect of a normal deceleration 
of 5 ft. per second per second 
applied in 0-1 second is to be 
investigated, the kinetic stress 
range is the tabulated per- 
centage (condition B) of the 


equilibrium stress change 
for 5 ft. per second per 
second. 


It will be observed that with 
the lengthening of the rope 
and consequent slowing down 
of the oscillations of the cage, 
the advantage of retarded 
braking has become much less 
than in the first case calculated, 
while the imperfect decelera- 
tion governor now approaches 
more closely in its effect to the 
perfect one; the kinetic stress 
range for case E is 78 per 
cent. to 81 per cent. of that 
for case C with a 1,000 ft. 
rope, and 60 per cent. to 67 
per cent. with a 4,000 ft. rope, 
instead of the approximate 
equality obtained with a 400 ft. 
rope. The departure of the 
stress ratio from the simple 
rule of Fig. 10 becomes accen- 
tuated as the ratio of weight 
of rope to weight of cage 
increases. 

In the authors’ accelerometer 
experiments the maximum 
kinetic stress range observed 
on an emergency trip with 
ungoverned mechanical brak- 
ing was 50 per cent. of the 
gravitational load, but the 
authors’ ungoverned tripping 
experiments were carried out 
at low speeds, and were con- 
fined to winders on which it 





was known that the mechanical 
themselves most obvious by the sudden bends in the | braking was not fierce, since they could not risk en- 
tension curves at intervals equal to twice the time | dangering plant by experimental work. In the paper 
taken for a sound wave to travel the length of the|by G. P. Boomsliter to which reference has already 
rope, but the net effect of all the waves is to give an| been made, an account is given of experiments in 
oscillation ywhich very roughly approximates to a!which a telemeter (an electrical strain gauge with 


TABLE [.—Ktwetic Srresses Dvr To EMerGency BRAKING. 


Calculated for rope weighing 10 lb. per foot carrying 40,000 Ib. cage and subject to drum deceleration 20 ft. 
per second per second applied as explained in text. 





Kinetic Stress Range (Initial Stress to Crest of Ist Wave). 


Rope length 1,000 ft. Rope length 4,000 ft. 


Per Cent. of 
Equilibrium. 
Stress for 20 ft. 
per sec. per sec. 


Mode of Braking. Per Cent. of 
Equilibrium. Per Cent. of 
Stress for 20 ft. | Gravitational Load. 


per sec. per sec. | 


Per Cent. of 
Gravitational Load. 


Top. Bottom. Top. Bottom. | Top. Bottom. Top. Bottom. 
pian hc deat sep cama ss snail ed ish poem dB etn VANS, Bide: SEA! 
| 
A. Instantaneous Braking .. 122 127 196 | 205 112 142 180 | 229 
B. Ordinary Braking 120 125 193 | 201 112 141 180 227 
©. Ketarded Braking ee > _ 100 105 161 169 111 129 179 | 208 
D. Perfect Deceleration Governing yy 61 64 98 103 56 71 90 | 114 
E. Imperfect Deceleration Governing 78 85 126 137 66 87 106 | 141 


movement of the fundamental frequency of the system. | oscillograph recording device) was used to measure 
As the time of building up the deceleration is spread out winding rope stresses ; during one of his observations 
(conditions B and C) the changes in slope of the tension | an accidental emergency trip took place shortly after 
curves diminish in abruptness, and the approximation | starting, and the extreme stress recorded following 
of the overall oscillation to its fundamental com-|the trip was 2-28 times the gravitational stress, 
ponent improves. Deceleration records taken in'Since the record was obtained on the ascending rope 





this stress was probably due to the cage jumping on 
the rope. Other tests with quick hand application of 
the brakes gave total rope stresses up to 1-55 times 
the weight of the load. 


(To be continued.) 








EARLY ENGINEERING PRACTICE. 


At the annual general meeting of the Newcomen 
Society, at the Caxton Hall, Westminster, on the 16th 
ult., officers for 1932-33 were elected. Among the 
changes were the election of Mr. H. W. Dickinson as 
president and Mr. E. A. Forward as a member of council. 
Mr. Dickinson has been honorary secretary and Mr. 
Forward honorary treasurer of the society since its 
foundation. Their successors as secretary and treas- 
urer are respectively Mr. A. Stowers, of the Science 
Museum, and Mr. D. T. Heap. Mr. E. W. Hulme and 
Mr. C. Penrose, of Philadelphia, were also elected vice- 
presidents. The membership of the society now 
includes 251 individual members and 64 libraries and 
institutions. Among the various matters dealt with 
in the annual report were the commemoration in 
Germany of the centenary of Niklaus August Otto, 
the unveiling of the statue of Trevithick at Camborne, 
the various papers which have been read, and the 
summer meeting. Ten volumes of 7'ransactions have 
been published up till the present, and two Hztra 
Publications. The third Extra Publication, now being 
prepated, will be a transcript of the note-book of 
Sir George Cayley, one of the pioneers of aviation. 

After the conclusion of the formal business, Eng.- 
Captain E. C. Smith brought to the notice of the 
members a further portion of the diary of Joshua 
Field, who in August and September, 1821, made a 
tour of some of the workshops and factories in the 
Provinces. The first part of the diary, which was given 
to the Science Museum Library about eight years ago, 
was printed in vol. vi of the 7'ransactions, together 
with explanatory notes by Mr. J. W. Hall. Early this 
year, Miss Gertrude Field, who is a great grand- 
daughter of Field, sent another section of the diary, 
covering the period from August 27 toSeptember 7, 1821, 
to Mr. C. de Grave Sells, of Genoa, and this has been 
made available for reproduction in the 7'ransactions. 
When he wrote the diary, said Captain Smith, Field 
was about 33 years of age, and had been associated 
with Henry Maudslay for some seventeen or eighteen 
years, first at Margaret-street, Oxford-street, and then 
at Lambeth. He was made a partner in the famous 
firm, Messrs. Maudslay, Sons and Field, in 1822. 
Owing to his connection with Maudslay, Field was 
particularly interested in boiler-making, engine con- 
struction, machine tools and steamboats, and it is 
with these things that his notes mainly deal. His 
descriptions and sketches of what he saw at Man- 
chester, Bolton, and Liverpool are of great historical 
interest. 

Having travelled from Shrewsbury to Llangollen 
and Chester, he spent three days in Manchester, 
one day at Bolton, and three days at Liverpool. 
Where he went afterwards does not appear, for the 
diary ends abruptly on Thursday, September 6, after 
he had apparently been inspecting some cranes at the 
Liverpool Docks. It is to be hoped that the remaining 
portion of the diary will yet be found. During his 
stay in Manchester, Field visited several mills, factories 
and foundries, and made the acquaintance of several 
prominent manufacturers, among whom were John 
Kennedy, George Murray, and Joseph Chamberlain 
Dyer. Spinning machines, looms, card-making 
machines, smoke-consuming apparatus, heating appar- 
atus, and many other things engaged his attention, 
but the most important entries in the diary are those 
relating to the two foundries of Peel and Williams and 
the workshop of Richard Roberts, one of Maudslay’s 
old workmen. The firm of Peel and Williams was 
founded by George Peel, a cousin of Sir Robert Peel, 
the statesman, and it owned the Soho Foundry in 
Pollard-street and the Pheonix Foundry in Swan- 
street. 

At the Soho Foundry, Field noted, ‘ Here are a 
greater number of engines in hand than at any place 
we have yet seen.”” The engines ranged from 60 h.p. 
to small portable engines, but the small engines were 
not so good as the large. Among others, he saw ‘“ one 
painted very fine for France.” The tools and machin- 
ery were rough, but there were “ a large and a small 
boring-machine hollow bar with a rack coming out at 
the end moved along by a ratchet and lever.” The 
patterns were pretty well arranged, but were dirty 
and cracked, being placed round the foundry. They 
never pitched and trimmed their wheels, but took 
care in the casting to have them good. The boiler 
department was not good, having very few tools. The 
Soho Foundry was driven by a 24-h.p. engine and the 
Phenix Foundry by an 8-h.p. engine. Field next 
went to the shop of Roberts, “‘a man who formerly 
worked for us. He is a good workman and has good 
ideas with many very good tools. His shop is in a 
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bad part of the town and extremely shabby outside. 
Roberts, who was born in Montgomeryshire in 1788, | 
began life as a quarryman, and then became a pattern- 
maker under Wilkinson. He then entered the service | 
Manchester, with a partner named Hill. His shop was 
in Falkner-street. He was a born inventor, and is 
credited with being the inventor of the planing machine, 
the back gear for lathes, and the bevel-wheel differen- | 
tial gear. A lathe and planing machine made by him 
in 1817 are in the Science Museum. This lathe 
apparently the one referred to by Field, who noted a| 
large lathe “ with a slide rest made the long slide | 
hangs on the front so that he loses no diamr. The | 
slide can be moved along by some wheels from the | 
mandrel at various velocities changeable by a pinion | 
working into 5 or 6 rings of pins on a face chuck 
The pinion moves into any row of them.” Among 
his other tools was a dividing engine, which attracted 
Field's attention. There were about 12 or 14 men 
at work in rather a crowded shop. The machinery | 
was turned by three men, whose wages were Ils. a 
week. The pay of mechanics was from 26s. to 30s. 
It was on Monday, September 3, Field went to 
Bolton, arriving there in time for breakfast and 
spending the whole day in the company of Benjamin 
Hick (1790-1842) the founder of the present firm of 
Hick, Hargreaves and Company, which dates from 1833. 


is 


In 1821, however, Hick was in partnership with 
Thwaite, who “seems retiring” and Mr. Rothwell, 
‘*a genteel young man, perhaps a capitalist.’ Hick who | 


had learnt his trade under Murray at Leeds, started 
the Union Foundry, long since pulled down, about the 
beginning of the century, and by 1821 was busy 
making engines, castings, weighbridges, smoke appara- 
tus, cranes, gasometers, boilers, and other things. 
Common castings were 14s. and 15s. per hundredweight ; 
fine wheels, &c., 20s. per hundredweight. Wages 
averaged 24s. per week, the highest paid man receiving 
264. Among the tools was a fine vertical boring 
machine, capable of boring 8 ft. or 9 ft. diameter and 
12 ft. long, and a lathe very well made and finished, and 
kept very clean on which “a multitude of wheels 
all nicely pitched and trimmed behind the mandrel 
give motion to the lathe, all covered over by plates 
in pannels neatly done.” “In a small building,” 
said Field, “they have a grinding mill where they 
grind all their bright work and we saw some round rods 
done so well that they seem to have been turned.” 
After being entertained all day by Mr. Hick, Field 
returned to Manchester, where he spent the evening 
with his brother Isaac. and next morning at five o'clock, | 
set off for Liverpool, where he arrived about 11 o'clock, | 
and straightway went down to the waterside to see the | 
steam boats. He described many of the he | 
saw, the Belfast, the Mountaineer, the Etna—a double- 
hulled vease] which took carfiages across the Mersey, | 
and the first vessel of which the engines were made in 
Liverpool—-the Cambria, the Lady Stanley, the Ivanhoe, 
and others He made sketches of the machinery, and | 
noted the stokehold arrangements and other details, 
thus laying in a stock of information which no doubt 
proved of use at Lambeth. The principal works he visited | 
was that now known as the Phoenix Foundry of Messrs. 
Fawcett, Preston and Company. This foundry has a| 
history going back to about 1760. It was started as an | 
off-shoot of the famous Coalbrookdale foundry, and was 
at first managed by George Perry (1719-1771), but in 
1821 it was the property of Messrs. Fawcett and | 
Littledale, Fawcett being manager at 1,000. per annum. 
Fawcett was born in 1771, and died in 1845. A man 
of great enterprise and skill, he adopted every known 
improvement in steam machinery, and constructed the 
machinery for the early transatlantic vessels Royal 
William and President. His name was given to the 
first owned by the Peninsular and Oriental 
Steam Navigation Company. Field was shown over 
Fawoett’s works and the two met on the evening of 
September 5. “He was civil to me” wrote 
Field “ made me take wine with him and tea, after 
which he took me to the Athenaeum. Here | 
were many gentlemen reading. Mr. Fawcett is a 
member and could have given me such an introduction 
that I might have wherever I x 
I'wenty-seven years later Field was made President of 
the Institution of Civil Enginvers. His address was 
mainly devoted to the pioneers of mechanical engineer 
ing and steam navigation, and :t is quite evident that 
the address owed much to the friendships Field had 
formed, and the information he had gleaned, during 
his journey through the Provinces in 1821, which is so 
clearly and accurately recorded in his unique diaries. 
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Tax Juntor Ixstrrvutrion or Enocrneers.—Sir Alex 
ander Gibb, G.B.E., has accepted the invitation of the 
Council of the Junior Institution of Engineers to become 
president in succession to Dr. 8. L. Pearce, C.B.E. His 
induction will take place at a meeting to be held at the 
Roval of Arta, John-street, Adelphi, London, 
W.C.2, on December 9, when he will deliver his address, 
“ The Future of Water Power in Great Britain.” 


Society 
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DIESEL-ELECTRIC LOCOMOTIVES. 


of Maudslay, and about 1816 started in business in| CONSTRUCTED BY MESSRS. SIR W. G. ARMSTRONG WHITWORTH AND COMPANY, LIMITED. 
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1,700-H.P. Mosite Powser Hovse. 








Fig. 2. 


ARMSTRONG-WHITWORTH DIESEL- 
ELECTRIC LOCOMOTIVES. 


SPEAKING at a luncheon held in connection with a 
demonstration of new Diesel-electric locomotive stock 
at the works of Messrs. Sir W. G. Armstrong Whitworth 
and Company (Engineers), Limited, Newcastle, Sir 
Brodie Henderson gave some interesting information 
on the performance of the two 1,200-h.p. locomotives 
of this type in use on the Buenos Ayres Great Southern 
Railway. He said that these units were working on 
the home section of the railway, where the terminal 
stations handle some 130,000 passengers daily, approxi 
mately the same as the number using Waterloo Station 
on the Southern Railway. The locomotives were 
employed on local services, and usually operated in 
conjunction with, and to the same time-table as, the 
company’s ordinary steam locomotives. The oil 
units were thus somewhat hampered, but after numerous 
trial runs, it was found that they were capable of giving 
a service equivalent in every way to that obtained 
from ordinary electrical stock on neighbouring railways. 
The trains operated by the Diesel-electric locomotives 
had a capacity of 600 passengers, and the fuel oil 
consumption worked out at 9-4 lb. per train-mile. 
The two units had now run some 160,000 miles, and on 
one which was recently opened up, there were practi- 
cally no signs of wear. As a result of the expenence 
gained with the 1,200-h.p. locomotives, an order had 
been placed with Messrs. Armstrong Whitworth for 
three units of 1,700 h.p. each. Both the older and 
two of the new units are in reality mobile power 
houses, since they supply current not only to the 
motors on their own axles, but also to motors on the 
axles of the carriages, the latter being designed to run 
on electrified lines on certain parts of the system. 

The new power houses, one of which is illustrated 
under construction in the shops in Fig. 1, annexed, 


SHUNTING 





LOCOMOTIVE. 


are designed to propel trains consisting of at least 
eight coaches, each having a length of 83 ft. 6 in., 
and giving a total train passenger capacity of about 
1,000. The gross train weight will be about 550 tons, 
and the maximum designed speed is 70 m.p.h. As 
will be clear from the figure, the mobile power houses 
are each made up of two articulated units. Each 
of these units is fitted with an 850-brake horse-power 
eight-cylinder Armstrong-Sulzer engine direct coupled 
to its generator. Each articulated unit is mounted 
on two bogies, and is equipped with two geared traction 
motors for its own propulsion. Each 850-brake horse- 
power set supplies current to half the train motors, 
so that even in the unlikely event of failure of one of 
the units, the train could proceed at reduced speed 
with the power supplied by the remaining set. The 
maximum acceleration of the train is automatically 
controlled to prevent overloading of the engines, and 
the usual dead man’s handle is fitted. The engine 1s 
also automatically brought to rest in the event of a 
failure in the lubricating oil or cooling water supplies. 
One of the articulated units is being equipped for loco- 
motive work, two sets of motor reduction gearing being 
provided to give alternative tractive efforts for freight 
or passenger working. When geared for freight work- 
ing, the maximum tractive effort is 66,000 Ib. and the 
maximum speed 40 m.p.h., while when geared for 
passenger working, the maximum tractive effort is 
39,000 lb., and the maximum speed 70 m.p.h. The unit 
in this case is equipped with six traction motors, two 
on each of the inner bogies, and one on each outer bogie. 
A driver's compartment is provided at each end of the 
locomotive with duplicated controls, and the whole 
of the power-generating equipment is interchangeable 
with that of the mobile power houses. The maximum 
axle load is 18} tons, and the total weight of the loco- 
motive in working order is 145 tons. The gauge 18 
5 ft. 6 in., the overall width is 10 ft. 6 in., and the 
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overall length is 71 ft. 6 in. The fuel tanks have a} 
capacity of 5 tons, sufficient for approximately 
24 working hours. 

In addition to the units described, a multiple-unit 
motor coach and two Diesel-electric shunting loco- 
motives were on view in Messrs. Armstrong- Whitworth’s 
works at the demonstration already referred to. One 
of the motor coaches was recently described in our 
columns,* but it may be mentioned that a unit of this 
type, the “‘ Tyneside Venturer,” has recently completed 
six months’ service in the Tyneside district. In this 
period, it has run 25,054 miles without any loss of 
time or traffic delays, at a running cost for fuel of 0-59 
pence per mile; for lubricating oil, including cleaning, 
of 0-11 pence per mile ; and for maintenance, including 
fuelling and oiling daily, but excluding coach cleaning, 
of 0-28 pence per mile, giving a total running cost 
of 0-98 pence per mile. It is stated that when the | 
cost of superintendence, wages, and so on, is added, 
and assuming a reasonable maintenance cost to cover 
the life of the vehicle, the locomotive cost per train-mile 
for a two-coach set, with 140 to 150 seats, works out at 
54d., or 6d. for a three-coach set with 220 to 240 seats. 

The larger of the two shunting locomotives to which 
reference has been made :s illustrated in Fig. 2, page 666. 
This is a 40-ton, six-cou,sed unit with a tractive effort 
of 24,000 lb. . It is equipped with a standard Armstrong- 
Sulzer engine coupled to a generator, the latter supply- 
ing power to a single traction motor. This motor 
is coupled to all six wheels by a jack shaft and connect- 
ing rods. The engine is a six-cylinder unit developing 
250 brake horse-power, and is generally similar to 
that fitted to the rail car, previously described. The 
engine is stopped and started electrically, and is only 
running when power is required. The controls are 
duplicated on either side of the cab so that the driver 
can work easily at the best position in any given 
circumstances. The locomotive illustrated has been 
in regular service in goods and mineral yards on the 
London and North Eastern Railway for the past 
four months, and has given entire satisfaction. It 
has worked some 2,265 hours in this period, with a 
service availability of 98-8 per cent. and has hauled 
loads up to 816 tons, on a 1 in 150 grade. The running 
costs per locomotive-hour have averaged 7-8d. for fuel, 
1 -96d. for lubricating oil, including cleaning, and 3- 25d. 
for maintenance. The smaller locomotive shown on 
the occasion of the demonstration was a 15-ton, four- 
coupled unit, fitted with a power plant similar to that 
on the locomotive rail-car described on page 488 ante. 








CATALOGUES. 


Electric Fittings ——We have received further cata- 
logues from Messrs. M. and C. Switchgear, Limited, | 
Kirkintilloch, Glasgow, describing their disconnecting | 
link boxes and plugs and sockets of the flame-proof | 
mining type. | 

Electrical Instruments ——A new edition (the 15th) 
of their catalogue of electrical measuring instruments, | 
testing sets, &c., is to hand from Messrs. The General | 
Electric Company, Limited, Magnet House, Kingsway, | 
London, W.C.2, showing moving-iron and moving-coil | 
instruments and a great variety of ohm-meters, insulation 
testing sets and recorders. 

Electric Light Fittings ——A catalogue received from 
Messrs. Engineering and Lighting Equipment Company, 
Limited, St. Albans, Herts, shows a good range of 
lanterns, reflectors, time-switches, fuses, and auxiliary 
fittings. Some are made in cast brass for use on ships 
and in collieries, and other appiications in which the 
operating conditions are severe. 

Drawing Instruments.—A catalogue of drawing instru- 
ments received from Messrs. B. J. Hall and Company, 
Limited, Stourton House, Dacre-street, London, 8.W.1, 
shows several hundred items and a number of sets in 
eases. Pens and compasses in many forms, and instru- 
ments, such as planimeters, integrators, intergaphs, 
pantographs, c., are illustrated and priced. 

Microscopes.—A catalogue and several oer 
publications dealing with their microscopes is to hand 
trom Messrs. W. Watson and Sons, Limited, 313, High 
Holborn, London, W.C.1. The instrument for general 
use, known as the “ Service,” is also supplied in various 
modifications for special purposes. Details of construc- 
tion are fully described and prices are stated. 

Driving Chains.—The Morse Chain Company, Limited, | 
Letchworth, Herts, have sent us a catalogue of the Morse 
inverted-tooth driving chains, also block and roller | 
chains for power transmission and chains for conveyors, 
balances, couplings, &c. Production gears in housings, | 
shaft couplings, and other units are also shown. Dimen- 
sions are stated and much technical information is given. 

Special Steels.—Three steels made for different special | 
yurposes are described in leaf catalogues received from 
Messrs. Brown, Bayley’s Steel] Works, Limited, Sheffield. 
“ Longstrand ”’ steel is for staybolts, tie rods, draw-gear 
and other applications where toughness is needed, and is 
supplied in solid or cored bars. ‘‘ Weldanka”’ steel is a 
stainless steel for tanks and chemical vessels, while 
“Anka” is a stainless steel for office fittings and 
furniture. 











* See ENGINEERING, vol. cxxxiii, page 10 (1932). 





A FUSE PLUG FOR ELECTRICAL 
CIRCUITS. 

Ir is often convenient to supply such electrical 
apparatus as clocks, wireless receivers or lamp stand- 
ards from a small plug, which has been installed to feed 
equipment of larger current-carrying capacity, like 
fires. Such a circuit has, of course, to be protected 
at the main or sub-distribution board with a fuse, 
which will carry the current required by the largest 
appliance supplied, with the result that there is a 
risk of damage to the smaller apparatus, the last 
portion of whose conductors often consist of flexible 
wire. To overcome this difficulty Messrs. J. A. Crab- 
tree and Company, Limited, Walsall, have designed 
a double pole plug, which contains a fuse of such a 
rupturing capacity that it affords adequate protection 
of the class of apparatus we have mentioned. This 
plug is made in two sizes, one of which is designed 
for insertion in the standard 5-ampere socket and is 
fused for 2 amperes, while the other can be employed 
in a 15-ampere plug, the fuse having a capacity of 
5 amperes. The plug consists essentially of a body 
and cover, both of which are made of insulating 
material, the latter being fitted with a handshield and 
containing a recess on the under side in which a reel 
carrying a supply of spare fuse wire, sufficient for 
six replacements, can be housed. As a protection 
against burning, the under side of this cover is faced 
with asbestos. The terminals, to which the plugs 
are secured and to which the outgoing conductors are 
connected, are of high current carrying capacity and 
the short lengths of bare fuse wire, which are secured 
to these terminals are held in position by “non-cut”’ 
washers and screws, and are laid between short lengths 
of asbestos cord to act as a protection against fire. 
To prevent disconnection by pulling, the outgoing con- 
ductors are held in an adjustable cord grip. We 
understand that six of the smaller size of these plugs 
were selected at random and were subjected to a 
direct-current short circuit of 3,000 amperes at 260 
volts without damage. The advantages claimed for 
this plug are that only the faulty apparatus is put 
out of use and that fuse replacement is much facilitated. 








SCALE REMOVAL. BY ACID 
PICKLING.* 
By A. B. Wrytersortrom, M.Sc. (Tech.), F.L-C., and 
J. P. Reep. 


WHEREVER Close sizes and good finish are demanded 
in bars, sheets, wire, tubes, and sections, cold-working, 
that is, cold-rolling or cold-drawing, is a necessity. 
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This, in the case of ferrous materials, with present-day 
methods of working and annealing, generally involves 
the removal of mill or annealing scale prior to the cold- 
working operations. Such descaling is almost in- 
variably accomplished by pickling, so that pickling 
can be said to be an essential stage in the production 
of cold-finished steel products. This stage influences 
the economics of the whole production process, both 
by its direct costs and also indirectly by the limitations 
on the speed and flexibility of production that it imposes. 
For these reasons it is necessary to know what are the 
important factors technically and economically in 
order to organise for the optimum conditions of 
production. 

Although this will readily be acknowledged, and 
although much practical and academic work has been 
done on the subject, an investigation of both aspects 
of pickling together seems to be lacking. The following 
is an attempt to meet this need, and it comprises a 
record of both laboratory and works investigations 
made by members of the Research Department of Messrs. 
Tube Investments, Ltd., under the direction of Dr. 
J. W. Jenkin. 

It has been shown by Pfeilt that heated iron acquires 
a scale coating comprising layers of oxides with 
decreasing oxygen contents from the exposed surface 
down to the layer immediately in contact with the iron. 





* Paper read before the Iron and Steel Institute, on 
Tuesday, September 13, 1932. Abridged. 
t+ Journ. Iron & Steel Inst., vol. cxxiii, page 254 (1931), 





The exact nature of the layers and the extent of their 
development is dependent on the furnace atmosphere 
and the time and temperature of exposure. One of 
the authors* had previously noted that a scale coating 
formed after one day at 900° C. consisted of three 
layers: An outer ferric-oxide layer forming about 
2 per cent. of the total thickness, an intermediate 
layer of magnetite comprising about 18 per cent. of 
the total thickness, and an inner layer of ferrous- 
oxide phase amounting to approximately 80 per cent. 
of the thickness. The pverall thickness of the scale 
was of the order of 0-4 mm. 

Diverse theories have been proposed to explain 
the removal of scale during pickling, but none of them 
seems to be free from objection. Thus, it has been 
claimed by some that acid dissolves scale, but it is 
common observation that a scale sludge accumulates 
in pickle tanks in the course of working. Others have 
maintained that scale is negligibly attacked by the 
acid, but that the vigorous action on the underlying 
steel, to which access is gained by cracks and pores, 
leads to mechanical bursting-off of the scale layers. 
If the latter is the only factor, there is no explanation 
of the removal of scale by acid containing a restrainer 
in sufficient amount to reduce the attack of steel to 
negligible proportions. Still others have claimed 
that there are fundamental differences in the mode of 
action of different acids. The diversity and con- 
tradictory nature of these theories appear to have 
been largely due to a lack of knowledge of the con- 
stitution of the scale coating. From the etching 
properties of the various scale constituents it would 
seem reasonable to infer that the inner ferrous-oxide 
phase layer dissolves in pickle acid comparatively 
quickly, whilst the oxygen-rich phases, magnetite 
and ferric oxide, are practically unattacked. Experi- 
ments were made to investigate this point. 

Two small pieces of mild steel were scaled by heating 
in air at 900 deg. C. for 24 hours and slow cooling. 
The faces were then polished, every care being taken 
to avoid cracking-off the coating. In this way, sections 
of scale in situ were prepared and examined. Parts 
of the sections considered to be typical were then 
selected, marked, examined, and photographed after 
short progressive periods of exposure to pickle acid 
containing a sufficiency of inhibitor. A series of obser- 
vations, using 50 grm. per litre hydrochloric acid at 
25 deg. C. were made with one specimen, whilst the 
other was employed for a similar series, using 50 grm. 
per litre sulphuric acid at 50 deg. C. Figs. 22 to 25, 
page 668, show the section of the scale before and 
after immersion in the sulphuric acid. In both cases 
rapid attack of the ferrous-oxide phase layer had 
occurred, but the oxygen-rich outer layers comprising 
the magnetite and ferric oxide phases showed only 
slight corrosion, and, in the later stages, a certain 
amount of disintegration. There were no very obvious 
differences in the action of the two pickles, which were 
used at different temperatures in order to obtain ap- 
proximate similarity in the rate of action. After an 
hour’s exposure to the action of the acid, the extent 
of the attack and removal of the inner layer of scale 
was sufficiently marked to be easily distinguishable by 
the naked eye (Fig. 2). 

So far the experimental work had been directed 
towards discovering the mechanism of pickling, but 
the kinetics of the process, besides having further 
bearing on this question, are of even greater practical 
importance. Further experiments were therefore 
made with the object of discovering the effects of 
various factors on the time required to pickle a standard 
material. 

The chief variables that would be expected to 
affect the time of pickling are the nature and con- 
centration of the acid, the temperature, the state of 
agitation, the concentration of iron salts, and the 
nature and amount of inhibitor. Annealing scale 
produced under works and even ordinary laboratory 
conditions was found to vary so much in amount, 
probably by reason of the difficulty of exactly repro- 
ducing all conditions, that the use of such scaled materia] 
was abandoned. Instead it was found that a type of 
conduit produced by an electric welding process 
provided a much more satisfactory scaled test-picce, 
and enabled investigations of the effects of the other 
variables to be made. The results obtained apply 
specifically to the particular steel and conditions of 
scaling used, but it appears reasonable to believe that 
they are of general application. 

A large number of determinations of the time required 
to pickle short lengths of this standard material were 
made, with systematic variations in the pickling 
conditions. The results are recorded in Tables III 
and IV. Various proprietary restrainers in recom- 
mended amounts were found to have closely similar 
retarding effects. They were also found to be 
practically equally effective in restraining the attack 
on bare steel at the recommended concentrations. 





* A. B. Winterbottom, loc. cit., page 256. 
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Pickling Practice.-—Having obtained an idea of the 
mechanism of the pickling process, attention can now 
be turned to the practical side. From the foregoing 
it is clear that within limits it is more important to 
control the temperature than the acid concentration. 
Expeditious pickling can be secured with sulphuric 
acid in concentrations of 30 to 100 grm. per litre at 
temperatures of 60 deg. to 80 deg. C., and with hydro- 
chloric acid solutions of similar strengths at temperatures 
Tarte Ill Times for Pickling Standard Material 
with H,SO, Pickles at Various Temperatures and 

Concentrations. 


HoS04 


Grm. per litre 25° C 35° C 50° ¢ oc 80° C. 
| 
Min. | Min. Min Min Min 
10 440 | 251 99 73 48 
30 210 | 87 46 29 14°5 
50 165 79 36 22-5 10 
80 | 125 58 27 19 8 


Volume of pickle liquor: 50 c.c. Material: 1} in. of j-in 
by 16 S8.W.G. conduit Area scaled, 28-5 sq. em.: thickness 
of scale, 0-015 mm.; weight of scale, average 0-27 grm., or 0-01 
grm. per sq. cm. Average acid consumption: 0-35 grm., of 





F804 
Taste IV.-—Times for Pickling Standard Material 
with HCl Pickles at Various Temperatures and 


Concentrations. 


HCI : 





Grm. per litre 5" 35" ¢ os ou" ©. so" < 
J 
Min Min. Min. Min. Min 
10 255 a6 48 37 27 
0 } 45 25 13 ” 5 
50 | 33 18 5-5 3-5 
a0) 18 i 12-5 4 2-5 
Volume of pickle liquor; 50 c¢.c. Material: as described 


under Table III Average acid consumption: 0-24 grm. of 


HCl. 

of 30 deg. to 40 deg. C. Since it seems possible by 
adjustment of the conditions to obtain practically 
identical results from pickle liquors made up from either 
sulphuric or hydrochloric acids, the actual choice of 
acid resta more on economic considerations. In 
Table XII, are set out some of the facts that merit 
consideration when deciding which acid to employ. 
Evidently brown oil of vitriol is the cheapest for acid 
equivalent. 


Taste XI Comparison of Acids 
Sulphart Sulphuric Hydrochloric, 
Acid Brown Oli of | Distilled oi) of Commercial 
; Vitriol Vitriol (Muriatic 
(B.O.V.) (D.0.V.) Acid) 


Sp. ar 1-70 (140° Tw.) 1-84 (168° Tw.)) 1-14 (28° Tw.) 
Acid content 77% 05% 28% 
Average coat 

per ton, 

f.o.8. Sl. Oe Sl. 108 7. 108 
Cost per Ib, 

equivalent 1+00e 254s 4-078 


When sulphuric acid is employed, the pickle liquor 
requires heating to a much higher temperature to 
obtain similar pickling activity, as has already been 
noted. An allowance for the extra cost of heating 
should therefore be made when comparing the cost of 
sulphuric and hydrochloric acid pickling. But, 
allowing 33 per cent. on the acid cost for heating, 
which from works observations is believed to be 
a generous estimate, the cost of pickling with sulphur 
acid purchased as B.O.V. is still much less than that 
of hydrochloric acid. Therefore, whenever works 
organisation allows, sulphuric acid thould be preferred 
for pickling on these economic grounds. To secure the 
maximum economy in acid by reducing discarded liquor 
losses, naturally the pickle liquor should be worked to 
the highest possible iron and minimum free-acid 
contents 

If the heating equipment permits working off old 
liquor at a high temperature, and the layout and 
handling arrangements allow the use of an old liquor 
as a preliminary rough pickle, then the iron in the 
discard liquor may be taken very high and the free- 
acid content worked down quite low. In such cireum- 
stances it should be feasible to pickle until the liquor 
is half saturated with iron sal: at the working tempera- 
ture, namely, 217 grm. of FeSO, (80 grm. of Fe) per 
litre and 272 grm. of FeCl, (120 grm. of Fe) per litre, 
respectively, for the two liquors. If the works con- 
ditions are not so favourable, and if subsequent opera- 
tions call for special cleanliness, then the sludge 
accumulation in the pickle tank may become the 
determining factor. The best practical limit must 
be determined according to the particular conditions, 
but the limits suggested may be taken as an indication 
of the direction towards which it should be attempted 
to work as far as other conditions allow. 

In general, pickling inhibitors should be used, not 
solely for the sake of the acid saving that is likely to 


balancing costs, but as an insurance against over- 
pickling and wastage of valuable material. From the 
point of view of health and hygiene, the use of inhibitors 
in reducing spray is also well worth while. In the 
course of comparative tests on four proprietary 
inhibitors and glue size in recommended amounts for 
both hydrochloric-acid and sulphuric-acid pickle 
liquor, no appreciable difference in restraining action 
on bare steel was found. There is a general slight 
increase in pickling time when inhibitors are used. 
This is probably due to the reduced agitation following 
the lessened gas evolution. The choice of restrainer 
is therefore chiefly a matter of cost, although the 





Fie. 22. Berore PIcKtina. 








Fie. 24. Arrer IMMERSION For }-Hovur. 


| 

| stability may also be a consideration. From observa- 
| tions made on the iron dissolved and hydrogen evolved 
lin the presence of various inhibitors, it has been 
} concluded that there are differences in the stability 
of inhibitors under reducing conditions. Thus, that 
inhibitor should be chosen which gives the desired 
restraining action with the minimum cost over the 
| whole useful life of the pickle liquor. The schedules 
| below exemplify practice based on the foregoing 
considerations. They are not put forward as either 
exhaustive or of general application, but merely as 


be organised. 

Suggested Practice Sulphuric Acid—Make up 
the initial liquor to 50 grm. of H,SO, per litre by 
taking 65 lb. of B.O.V. (140 deg. Tw.) per 100 gall. 
of water, or 1 part by volume of B.O.V. per 26 parts 
by volume of water. 
The temperature, namely, 60 deg. to 80 deg. C., is best 
obtained by steam coils; alternatively by steam 
injection starting with the tank only part full to allow 
for condensation exceeding spillage, thus causing the 





be made, and which would just be a question of 


an indication of the lines along which practice should, 


Density 1-062, or 12} deg. Tw. | 


volume to increase. Maintain the free-acid content 
| up to 50 grm. of H,SO, per litre by additions of B.O.V. 
| as necessary, but on no account add more than a total 
|of 250 Ib. of B.O.V. per 100 gall. of tank volume. 
| Additions should be discontinued when the specific 
gravity of the liquor reaches 1-17, or 35 deg. Tw. 
When the final addition has been made the activity 
of the liquor should be maintained as far as practicable 
| by raising the temperature, and if possible the tank 
| should be changed over to work as a preliminary rough 
| pickle, if handling and production demands allow. 
| When the activity has fallen below an economic point, 
| probably corresponding to the free-acid content falling 
| below 10 grm. per litre, the liquor should be discarded, 
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Fig. 25. ArrerR IMMERSION FoR }-Hoor. 


| Maentriep 200 1x Repropvction; Repucep to Hatr LINEAR. 


and a new bath made up. The discarded liquor should 
approach: 10 grm. or less of H,SO, per litre ; 80 grm. 
per litre of iron; and specific gravity 1-20 or 40 deg. 
Tw. 

Hydrochloric Acid.—Make up the initial liquor to 
100 grm. of HCI per litre by taking 530 Ib. of muriatic 
acid (28 deg. Tw.) per 100 gall. of water, or 1 part by 
volume of acid per 2 parts (about) of water. Density 
1-045, or 9 deg. Tw. To obtain the temperature, 
30 deg. to 40 deg. C., warm up initially by steam 
injection or by charging warm material from the 
previous operation. The temperature will then be main- 
tained by the heat of reaction. Maintain the free-acid 
content between 50 and 100 grm. of HCl per litre by 
additions of acid as necessary, but on no account add 
more than a total of 720 lb. of acid per 100 gal. of tank 
volume. Additions should be discontinued when the 
specific gravity of the liquor reaches 1-20 or 40 deg. 
|Tw. The same remarks apply as for sulphuric acid, 
| and the discarded liquors should approach: 10 grm. 
| per litre of HCl or less; 120 grm. per litre of iron; 
‘and specific gravity 1-24 or 48 deg. Tw. 
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THE CARDIFF ENGINEERING 
EXHIBITION. 


THE fact that in 1932 the Cardiff Engineering 
Exhibition has reached its eleventh consecutive 
year may be taken to indicate that it does meet a 
definite need, the more so that the lean years which 
have been the lot of South Wales of late would 
otherwise have provided a very valid excuse for its 
discontinuance, for a time at least. The enterprise 
which launched the display and that which has 
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showing. This, no doubt, is due, in a large measure, 
| to a realisation of the fact that the greater part of 
| the visitors are technical men, and it may be 
| assumed that the exhibiting firms concerned them- 
selves benefit from the contact, as suggestions from 
| users of machinery are often a fruitful source of 
| inspiration to designers. 
Before dealing with the newer part of the exhibits 
in detail, it may be remarked that it was some- 
what disappointing to find that many of the manu- 


| facturers of coal-cutters, conveyors, &c., were not | 


size, and, like the larger installations, could deal 
with material direct from a colliery washery so 
as to reduce the moisture content from approxi- 
mately 20 per cent. to 4 per cent. The principle 
employed is that of passing the wet coal on a wire- 
bottomed conveyor through a stream of hot air 
which flows in a direction at right angles to the 
surface of the conveyor. The air stream being 
forced through the coal, vaporises the moisture and 





carries it away. 
The wet coal is delivered into the hopper seen 


continued it deserve commendation, and it would! represented, the Coal Face Machinery Exhibitors’! at the right of Fig. 1, whence it falls on to the 





Fig. 1. 
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Fie. 3. 


CHANCE Sanp-FioratTion Coat WASHER ; 


REFUSE SAND PUMP 


Works. 


seem that further progress may be anticipated if the 


steady growth in the floor space occupied by | any exhibition this year. This did not exclude 


exhibitors since its inception may be taken as an 
indication. The Exhibition, which is held under the 


Association having decided not to participate in 


|coal preparation machinery, of which there were 
several new examples. Messrs. Nortons (Tividale), 


Messrs. FRASER AND CHALMERS ENGINEERING | 2°42 per cent. 
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Fies. 1 anp 2. THerMo-PNEUMATIC DRIER ; 
Messrs. Nortrons (TrvrpatE), Limirep. 


travelling conveyor. This is of the endless type, 
each link forming a separate tray the bottom of 
which consists of copper gauze of 30 mesh. The 
| driving pulleys are hexagonal, and that at the rear 
| end is carried on sliding bearings to take up stretch. 
|The drive can either be by belt as in the figure, 
| which shows the drier in the maker’s works, or by 
a variable-speed motor through reducing gear, as 
| fitted in the exhibition. A speed adjustment is 
| necessary in order to deal with coal of differing 
| degrees of moisture. The loaded trays are carried 
| from the hopper first of all through a close-fitting 
| casing which forms an air seal, and then reach the 
| drying portion, above which are two triangular 
chambers to spread the hot air which is delivered 
| to them through a forked pipe. A similar forked 
| pipe communicating with a closed chamber between 
| the top and bottom lengths of the conveyor serves 
|to withdraw the moist air. The air is heated by 
any convenient method, e.g., an independent furnace, 
| boiler waste gases, &c. The arrangement shown 
| on the stand was an oil-fired furnace with thermo- 
| static control. The air circulation is effected by 
|an induced-draught fan on the exhaust branch, 
as shown in the illustration. The dried coal is 
| discharged into a hopper situated below the rear 
pulley. The discharge end of the conveyor casing 
| is provided with an air seal. 

The temperature of the air can be regulated at 
| the furnace, and by adjusting it to be just under 
| the point of volatilisation of the coal the maximum 
| drying effect can be obtained. It will be realised 
| that all the coal is subjected only to the actual 
| temperature of the incoming air. By regulating 
the speed of the conveyor it is possible not only to 
| adjust the length of time the coal is exposed to the 
| hot air to suit the amount of moisture present in 
different loads, but also to suit any variation which 
|may occur in a particular load. Typical results 
from the test plant are shown in Fig. 2. The coal 
| dealt with in this particular test was from } in. to 
| 0 in. and had a moisture content of 18-2 per cent. 
| After travelling 12 ft. through the hot-air chambers, 
| the coal was delivered with a moisture content of 
The curves show the temperature 
of the heating part of the furnace, the temperature 
at the bend of the delivery pipes, and that at the 
point of exit from the lower chamber. The differ- 
ence between the last two curves indicates the 
effectiveness of the drying operation, and also that 
| the cooled air is not so hot as to cause injury to the 








auspices of the South Wales Institute of Engineers, | Limited, Hecla Works, Tipton, for instance, showed, | fan. It may be mentioned that the power required 


opened this year on November 23 and closed on 
December 3. It was housed in the Greyfriars Hall, 
a temporary wooden structure which was also 
occupied last year, and which has on this occasion 
been made the most of. A marked feature of this 
exhibition, which unfortunately does not always 
obtain in others, is the practical knowledge of those 
in charge of the stands, for the great majority seem 


}amongst other things, a thermo-pneumatic coal- 
'drying plant and a dust-extraction plant, repre- 
senting their latest developments. The first of these 
|is illustrated in Fig. 1, above. It was a compara- 
tively small plant, being designed for experimental 
work, the dimensions of a large colliery installation, 
of course, prohibiting a full-size display. The plant 








|for both the wet-coal delivery conveyor and the 
travelling conveyor was about 2 h.p., while the fan 
was fitted with a 7-h.p. motor. The machine 
described is used for drying small washed coal. The 
conveyor for a plant capable of handling 50 tons 
per hour continuously, so as to deal with a similar 
washery output concurrently, has a belt width of 


set up on the stand was capable of dealing with|4 ft. The form and size of the machine for hand- 
to have a sound acquaintance with what they are | 5 tons per hour of wet coal, about } in. to 0 in. in! ling fines, such as slurry, are somewhat modified. 
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3,000-VoL? PNEUMATICALLY-OPERATED 


LEVERSING CONTACTOR; 


Messrs. Toe Genera E_georric Company, LIMITED. 


Messrs. Nortons (Tividale), Limited, also showed 
a new dust-extracting plant, a small machine only 
being exhibited. In this the raw coal is delivered 
into a separating chamber of roughly rhomboidal 
outline. Across the diagonal of the rhomboid are 
a number of steps with inclined faces. The coal 
cascades down these steps and is met when doing 
so by a blast of air from behind them which passes 
through spaces between the individual steps. The 
blast is really induced draught caused by a centri- 
fugal fan which is coupled, on the suction side, to 
the top of the separating chamber. The dust is 
carried upwards from the coal, the latter falling out 
of the chamber at its lower corner on to a conveyor. 
The capacity of the fan is greater than is necessary 
for the volume of air drawn through the coal, the 
difference being drawn in at the point of entry of 
the coal so that no dust can escape at this point. 
The amount of air passing through the coal is regu- 
lated by a damper in a by-pass pipe connecting the 
halves of the chamber on each side of the steps. 
The dust-laden stream is delivered by the fan to 


a cyclone collector, in which the coarser particles | 
° The full volume of air leaves this | 
|sand and water, the density of which can be varied 
to allow of differently constituted coals being washed | 
or the ash contents of any particular coal to be | 


are deposited. 
collector through a scroil outlet so arranged that a 
portion is passed into a bag-filter system which 
arrests the fine dust, and some clean air escapes to 
atmosphere. The main air stream returns to the 
bottom of the separating chamber, under the 
suction of the fan, where it is again passed through 
the cascading coal. The quantity and maximum 
size of the dust extracted is determined by the 
volume of air passed through the coal, this being 
regulated by means of the by-pass damper. As the 
separation is carried out with an air stream, the 
best results are secured when the dust has a low 
moisture content. The excellent results obtained are 
indicated by the following figures from an actual 
test. The raw coal was from 3 in. to 0 in., and was 
fed at the rate of 90 tons per hour. A screening 
analysis showed that the coal was composed of 
90-2 per cent. over 30 mesh; 4-4 per cent., 30 
mesh to 60 mesh; and 5-4 per cent. 60 mesh to 0. 
The dedusted coal showed 99-51 per cent. over 
30 mesh; 0-19 per cent., 30 to 60 mesh, and 
0-30 per cent., 60 mesh to 0. The last two per- 
centages show an efficiency of extraction of 96 per 
cent. and 94-4 per cent. respectively. 


extracted averaged 8 tons 


per hour 
hours. 

Another coal-preparation system, which, although 
extensively used in the United States, may almost be 
said to be new in this country, is the Chance sand- 
flotation coal cleaner. This is now being manu- 
factured by Messrs. Fraser and Chalmers Engi- 


neering Works, Erith, who, we understand, hold | 


the sole licence for the British Empire as well as 
certain Continental rights. 


example, but the operation of the system was 
clearly demonstrated by a working model on the 
stand of Messrs. The General Electric Company, 
Limited, Kingsway, London, W.C.2, the proprietors 
of Messrs. Fraser and Chalmers Engineering Works. 
The sand-flotation system is used for separating 
shale and other heavy material from coal, and as 
it makes use of gravity separation, the size or shape 
of the material does not affect the working, cobbles 
being washed as easily as slack or nuts. A layout 
of a typical plant is given in Fig. 3. The process of 
separation is carried out in the cone separator at 
the left of the figure. This contains a mixture of 


varied to suit market requirements. 
The mixture is kept agitated by a paddle stirring 


device, as well as by a continuous stream of water | 


introduced at various points of the cone and at the 
classifying column which forms its base. The course 
of the water is indicated at A in the diagram. It 
is circulated by a centrifugal pump and regulated 
by valves at the points of attachment, the differing 
degrees of flow so obtained varying the density 
of the mixture that a definite specific-gravity cut 
can be given to the coal as desired. The raw coal 
is introduced at the point F and falls upon the 
surface of the sand mixture, upon which lies an inch 
or two of clean water. The coal floats upon the sur- 
face of the sandy mass, while the shale and other 
refuse sinks to the bottom of the cone. The coal is 
then carried by the rising agitation water to the dis- 
charge spout, on leaving which it is subjected to 
sprays of clean water which wash off any adhering 


sand. It then passes on to any desired number of 


The dust! clean coal screens for sizing, and is discharged at the 


for eight 


Again, the size of the | 
plant did not permit the exhibition of an actual | 
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Fie. 5. 200/300-Watr FLame-Proor Lamp ; 
Messrs. Heyes aND Company, LIMITED. 


|points C. The sand washed off takes the course 
marked §S to a sand sump, from which it is returned 
by a pump to the cone separator. The water over- 
| flows at O from the sump to a tank, whence it is 
| withdrawn by the circulating pump. 

The refuse, on sinking to the classifying column, 
which is filled with nearly clear water owing to 
|the ascending direction of the agitating water, is 
|then periodically discharged through the refuse 
chamber to refuse screens below. This chamber is 
| provided to allow for the accumulation of refuse, 
its filling and discharging being determined by 
| automatically-operated valves above and below it. 
The branch on this chamber is for filling it with 
water. The refuse is generally subjected to double 
| Screening under sprays, the top screen being either 
used for discharging to the refuse dump or to rolls 
for re-cleaning, and the lower one to the dump. 
The course of the refuse is marked by R. A refuse 
sand sump collects any sand from the refuse, which 
is returned to the main sand sump. The process as 
demonstrated by the model seems very effective ; 
a full size plant has been installed by Messrs. 
| Fraser and Chalmers Engineering Works, and can 
be seen in operation on a commercial scale at their 
| Erith works. 
| Exhibits of mining interest which were also 
shown by Messrs. Fraser and Chalmers Engineering 
| Works comprised new types of Whitmore over- 
winder, brake engine, and automatic acceleration 
regulator. The overwinder retains the old principle 
of the type, but provides additional protection when 
landing a cage by the introduction of a hydraulic 
cylinder with piston and floating mechanism. It 
is arranged so that when the cage is nearing the 
bank the piston is released and allowed to fall 
down the cylinder at a rate determined by the 
discharge of oil or water under the piston. The 
rate of fall is predetermined and represents on a 
| small scale the rate of approach to the bank of the 
cage. If this approach is at too high a speed, 
then the usual over-winding trip is engaged at an 
earlier point and shuts down the winder before 
the cage reaches a dangerous position. The auto- 
matic acceleration regulator has been developed in 
order to reduce the manual effort required by the 
driver when liquid controllers are used and also 
to regulate the acceleration of the winder to conform 
to some given angle. The power cylinder is arranged 
on the usual lines of an air-assisting engine with 
‘floating valve gear, which gives power to operate 
the controller either in the “ off * or ** on ” position. 
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The driver has only to operate an air valve, and 
the device regulates the acceleration and gives | 
power assistance for operating the controller in| 
both directions. 

The exhibit of apparatus manufactured by | 
Messrs. The General Electric Company, Limited, at | 
its Witton works, consisted of a range of electrical | 
motors and control equipment suitable for steel | 
works and collieries. A new item was a 10-h.p., 
440-volt, flame-proof, direct-to-line contactor starter. 
Push-button control is provided for starting and 
stopping the squirrel-cage motor which the starter 
controls, and time-limit overload relays, of the 
hand re-setting type are fitted, re-setting being 
effected by pressing the “ stop” push-button. The 
four-pole contactors are equipped with arc chutes 
made from a special incombustible material. A 
much more imposing exhibit was a 900-h.p., 3,000- 
volt, three-phase, pneumatically-operated air-break 
reversing contactor of a type which has been 
successfully used in large electric winding installa- 
tions abroad. This contactor is shown in Fig. 4, 
page 670. The moving contacts are operated by 
means of compressed air which is controlled by 
electro-pneumatic valves. The air cylinders are 
situated below the moving contact shafts, and are 
designed to operate with air of a pressure of 70 lb. 
per square inch, although this pressure may be 
varied to suit special requirements. The contacts 
close with a rolling action, and arcing contacts are 
provided to relieve the main contacts from breaking | 
the full current. Arc chutes with blow-out coils | 
are also fitted. ! 

As on previous occasions, mining lamps are well | 
represented in the exhibition. An example dis- 
played on the stand of Messrs. Heyes and Company, 
Limited, Wigan, is illustrated in Fig. 5, page 670. | 
This was a new design of a 200/300-watt, flame- | 
proof well-glass lamp which has been recently | 
tested and approved by the Mines Department of 
the Board of Trade for use in petane-air mixtures. 
The maximum dissipating surface is provided to 
keep down temperature, yet illumination is effected 
in zones up to and including 15 deg. behind the 
plane of the well-glass retaining ring. The body is 
made of aluminium, and the glass guard of brass. 
The total weight is 34 lb., and the overall size 
214 in. by 14 in. The cable entry is arranged at 
the side just below the suspension hook, and the 
joint box is fitted with two of the firm’s standard 
three-point terminals to facilitate connections. A 
special reflector is incorporated at an angle chosen 
to assist in the circulation of air currents and to 
provide maximum illumination. The lamp-holder 
is of the porcelain-skirted type supported by a 
metal bracket. The well glass is tested hydrauli- 
cally to a pressure of 100 lb. per square inch. 
Messrs. Ceag, Limited, Barnsley, showed a new high- 
candle-power, alkaline four-volt lamp in both the 
hand and cap fittings, and a new four-volt battery 
designed so as to be interchangeable with the existing 
two-volt type. They also exhibited a new portable 
photometer. Messrs. Oldham and Son, Limited, 
Denton, also had some new lamps. Their Super 
four-volt hand lamp weighs 9} Ib. and has a free 
acid accumulator with an ingenious washing-out 
device which can be used without disturbing the 
contacts or other parts. The lamp is just under 
4 candle-power and is very suitable for lighting on 
the coal face. It will give 12 burning hours and has 
a charging rate of eight hours at 1-5 amperes. 
The four-volt, 4-watt bulb is gas-filled and is 
protected by a striated cover. 

Messrs. Oldham also showed a four-volt accumu- | 
lator which can be adapted for use with existing 
two-volt lamps by the provision of a new cap and | 








| by experiment. 
satisfied, a thrust change of plugs will introduce 


Company, Limited, Thor Works, Cardiff, were, 
perhaps, a combined electric and flame-gas testing 
lamp and a combined electric and benzine mantle 
lamp operated by compressed air and giving about 
30 candle-power. 

(To be continued.) 





FUNDAMENTAL DIFFICULTIES OF 
DEFORMETER ANALYSIS. 


By Leroy A. Bravroy, M.Sc. (Eng.), Dipl.Eng. 
(Lond.), A.K.C. 


In an earlier article* the principles of an experi- 
mental method of solving statically indeterminate 
structures by the use of elastic models were given 
and discussed. Since then, the present writer has 
applied the method to the investigation of stresses 
in structures of the steel-framed building type. 
During this work certain problems of a fundamental 
character have arisen, and as it is believed that 
little or no published reference has been made to 
them, the present article has been written to call 
attention to their existence, and to give the results 
of a research carried out in connection with them. 

1t will be recalled that in this method of solving 
statically indeterminate structures a two-dimen- 
sional model of the structure is first made in celluloid 
of uniform thickness, the widths of the members 
being made everywhere proportional to the cube 
roots of the moments of inertia of the corresponding 
members in the actual structure. This model is 
then “‘ floated ” in a horizontal plane on numerous 
steel balls, and the various supports are secured in 
a manner reproductive of that obtaining in the 
actual structure, eg., hinged, or fixed rigidly. 
A known but minute displacement (or twist, accor- 
ding to the requirements of the test) is then imposed 
at a given section by means of an instrument called 
a “deformeter.” The whole model distorts on its 
frictionless bearing and takes up a new configuration 
which can be shown to be actually the influence 
line for the thrust (or shear or moment, according to 
the test) at the given section. Thence, from a 
knowledge of the probable loads on the structure, 





the actual thrust (or shear or moment) at the given 
section may be deduced by the usual methods 
employed with influence lines. 


In the tests about to be described the form of 


deformeter shown in Fig. 1, on page 672, was used. 
The apparatus in position on a test model of a five- 
storey double-bay building is shown in Fig. 2. It is 
substantially a simplification of the deformeter 
gauge used by Magnel,t but differences will be 
observed between it and the original Beggs’ gauge, 
described in ENGINEERING, vol. cxxvi, page 31, (1928). 
The main difference is that the present design has 
replaced the four-line contact of Beggs’ deformeter 
by a two-line contact at each plug, the V-notches 
being eliminated, and the plugs being positioned 
by means of the reference lines on them and on the 
bars of the gauge. A point that has not apparently 
received sufficient emphasis so far is that great 
care must always be taken to attach the deformeter 
correctly to the model member, the following 
considerations being borne in mind: The gauge 
must always be at right angles to the centre line 
of the model member, while for moment tests it is 
essential that, in addition, this centre line shall pass 
through the point of pure moment of the movable 
bar of the deformeter, i.e., the point on the movable 
bar which has no translational movement, either in 
thrust or in shear, when a moment change of plugs 
is effected. This point must be initially determined 


If the former condition be not 


some other small changes. The new two-volt pony | shear and moment deformations across the section, 
lamp has an extended lens ring to protect the glass. while if the latter condition be not satisfied plug- 
It has a solid acid accumulator and gives about | changing in moment will introduce thrust and shear 
4 candle-power. The firm’s new cap lamp is | well as moment into the resulting deformation. 


provided with a light moulded bakelite head-piece 
fitted with a 5-ampere fuse. 


The minute displacements of the various parts 


The bulb is backed | 0f the model when distorted were measured by 


by a parabolic reflector with matt aluminium finish. | means of a microscope fitted with a filar micrometer 
A solid acid accumulator in a die-cast aluminium | head having a moving and also a fiducial cross-hair. 
case with belt hangers is provided. The lamp is a | This micrometer head had to be correctly oriented 


four-volt one, giving a central beam of 13 candle- 
power, dropping to about 7} candle-power at the | 
end of a shift. The outstanding features of the 





r ~ . * ° ™ Li »s a’l fi e “] 
stand of Messrs. The Concordia Electric Safety Lamp pre vl Planes ” 


* See ENGINEERING, vol. cxxvi, page 31 (1928), 

+t See “‘ Rapport sur la Recherche Expérimentale des 
Relatives aux Constructions Hyper- 
” (Magnel), 1930, Liége Conference. 





each time it was used to measure displacements, as 
these had to be measured in the line of action of the 
corresponding load or other force on the structure 
(e.g., either vertically for gravity loads or, say, 
horizontally for wind pressures). This orientation 
was facilitated by attaching to each of the points 
(along the model members) the displacement of 
which had to be studied, a “‘ target” made of thin 
celluloid (0-007-in. thick) on which was photo- 
graphed a minute cross. These targets were affixed 
to the model under the microscope, amyl acetate 
being used as a cementing compound, and were 
correctly positioned and oriented by reference to 
a scratched centre line on the model member. 
Thus, in the tests, to each point where displacements 
had to be measured was cemented a target cross 
the arms of which gave the means ofinitially orienting 
the micrometer head correctly. It was easily 
possible to attach these targets with such accuracy 
that the maximum probable resulting error in 
reading the deflections was of the order of only 
0-0005-in. 

A consideration of the possible sources of these 
errors showed them to be of the following kinds :— 
(a) The target, when the model member is dis- 
torted, has a slight rotative movement as well as a 
translational one. (b) The target may not be 
cemented on to the model in a correctly oriented 
position. (c) The micrometer hair of the microscope 
may not be correctly oriented with reference to 
the target line. (d) The target may be cemented 
on the model in such a position that the intersection 
of the target cross is not accurately at the centre 
of the model member. 

On analysis it was found that the greatest sources 
of error were (b) and (c), above, but even when the 
maximum probable error in the orientation in these 
cases was assumed, the resulting probable error in 
the reading of deflections was found to be not likely 
to exceed 0-0005-in., as stated above. The use of 
small photographic target crosses may, therefore, 
be recommended as a convenient solution to the 
problem of providing not only a reference point 
on the model, whereby to study its deflection, but 
also two reference directions at right angles, thus 
facilitating rapid orientation of the micrometer 
head of the microscope, and enabling displacements 
to be measured in any direction, if required, by means 
of co-ordinates. Experiments with other forms of 
targets were, however, conducted on models made 
of different material from celluloid. Reference 
will be made to these later. 

The tests set out (1) to determine the effect of 
varying the widths of the model members while 
keeping other dimensions of the model the same, 
(2) to determine the effect of using different materials 
for the models themselves, and (3) to study the suit- 
ability of targets of different kinds. 

To cover these requirements, tests were made on 
numerous models of the same fixed-ended portal 
bracing. These models were of three different 
materials, viz., celluloid, Bristol board, and a rather 
coarse cardboard. All the models were made to the 
same scale for the centre line dimensions, and were 
then tested in various conditions of width of mem- 
bers. The results, in the form of the deflection 
curves of the models (i.¢., the experimental influence 
lines) were then compared one with another, and 
also with the corresponding influence lines as 
accurately computed by the usual methods of the 
structural engineer. The areas of the experimental 
curves were then obtained on a basis of 100 for the 
area of the corresponding theoretical curve. 

(1) Effect of Varying the Widths of the Model Mem- 
bers. Shear Tests.—Fig. 3 shows a typical set of the 
experimental curves—in this instance the influence 
lines for shear at the base of one of the uprights of 
the Bristol board model. It will be seen that the 
0-3-in. wide members (the model was 16-in. by 
10-in.) gave a result as nearly accurate as could be 
desired. When the width was 0-6-in., there was an 
error of 100 — 96-9 = 3:1 per cent. in the area 
of the influence line, i.e., in the value of the shear. 
When the width was 1-2-in., the error was as high 
as 4-9 per cent. In other words, as the width of 
the members was diminished and approached the 
centre line assumption of the calculations, the experi- 
mental result became more nearly equal to the 





theoretical. This result was confirmed without 
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exception in numerous cases, ¢.g., a shear test on the 
celluloid model with 1-2-in. members gave a result 
4-2 per cent. low, while the same model with 
0-3-in. members was in perfect agreement with the 
theoretical. The cardboard 1-2-in. model gave a 
curve, the area-number of which was 91-4, so that 
the value of shear in this case was as much as 8-6 
per cent. low. Evidently the width of the model 
members in relation to the general scale of the model 
has an important effect upon shear determinations. 

Moment Tests.—The same tendency towards a 
low value when wide members were used was 
observed in moment tests. In fact, the effect was 
more marked. For example, the area-numbers for 
the Bristol board model were 98-9, 94-3, 91-2 
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‘ | 
was difficult to employ this device, the balls were 


arranged in a zig-zag manner under the members. 
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The tests already described also served to illustrate 
the effect of using different materials. Of the three 


In any case, care had to be taken to place weights | substances used (celluloid, Bristol board, and card- 
accurately on the centre line of the model members, | board), it was found that, in general, the celluloid 
as otherwise they would have a tendency to twist the | gave a higher result—and one more nearly in 


latter. 


The correct strength of springs to maintain close | 


contact between the bars and the plugs of the 
deformeter is an important matter. If the local 
rigidity at the joints of the model is sufficient to 
prevent this close contact, the displacements of the 
model will not be as great as they should be, and 
experimental values of thrust (or shear, or moment, 
as the case may be) will be correspondingly lower 
than their true values. It is evident, then, that 











for the 0-3-in., 0-6-in. and 1-2-in. widths, respec- | 


tively, so that even the 0-3-in. model did not give 
an experimental result equal exactly to the theo- 
retical, while the 1-2-in. model gave a value 8-8 
per cent. low. 

Thrust Tests.—While the effect of variation of 
width of members was thus very noticeable in the 
shear and moment tests, the same could not be 
said for thrust tests, in which the experimental 
curves lay along the theoretical curves almost 
exactly and certainly within the limits of obser- 
vational error. 

It will be observed that experimental values 
always tended to be lower than the calculated ones, 
and never higher. A moment's reflection will show 
that this is to be expected. Consider an extreme 
case of a model with members so wide that it is 
practically one mass of material. Then the moment 
at the base of one of the uprights will be nearly 
zero. As the widths of the members diminish 
and conditions more nearly resemble those of the 
calculations, in which the flexing of the centre lines 
only is considered, the amount of the moment will 
increase. The same will be true for shear, which 
may be shown to depend in value upon the moment. 

Another point that was very much brought out 
by these tests was the importance of avoiding 
buckling of the model. This was not serious in 
thrust or shear tests, but in moment tests it was 
very considerable indeed. It was found that models 
offered much more resistance to an imposed moment 
than to a thrust or shear. A greater relative impor- 
tance is thus given to the resistance to distortion 
offered by the model, and also to the strength of the 
springs in the deformeter. To some extent, buckling 


was eliminated by rearranging the position of | 


the weights that were placed on the model to keep 
it in one plane, but even when this was done, it 
was impossible to judge with certainty whether 
uniplanarity had or had not been attained. A device 
that was used to reduce buckling was the arrange- 
ment of model-supporting balls shown in Fig. 4. 
It will be seen that while some balls were placed 
under the centre lines in order to support the weights, 
others were placed off the centre lines to prevent any 
rotation of the member in torque about its longi- 
tudinal axis. Where members were narrow and it 








|accordance with the theoretical—than the Bristol 


board, and the Bristol board gave a higher one 
than the cardboard. This is illustrated by a 
typical test—that of shear on models of the 1-2 in. 
width—where the area-numbers of the influence 
lines were 95-8, 95-1, 91-4 for celluloid, Bristol 
board, and cardboard, respectively. The order in 


which the materials are placed as a result of the 
tests is the order in which they would have been 
placed from a priori considerations. 


The cardboard 








the strength of the de- 
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formeter springs will have 
considerable bearing on 
the accuracy of the results 
obtainable bythe method. 

The tes*s to determine 
the effect of varying the 
widths of the members led 
therefore to the following 
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conclusions : — (a) The 
width of the members has 
practically no effect on 
results for thrust tests, 
which appear to be very 
accurate. (b) The width 
of members has a definite 
effect on observed shear 
and moment, differences 
of as much as 10 per cent. 
being noticed in some cases. (c) Buckling of the 
model must be avoided at all costs. It is greater 
with increased width of member, and is very difficult 
to eliminate, except by reducing the amount of the 
imposed thrust or moment (which were incidentally 
0-035-in. and 1/100 in the present case). This, 
of course, necessitates new plugs. (d) Deformeter 
springs must be sufficiently strong to maintain 
contact between plugs and bars. 

With regard to (b), above, it is suggested that 
widths be chosen in relation to the general scale of 
the model so that the proportions of the model 
reproduce those of the actual structure as much as 
This method was found to yield the best 
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possible. 
results. 

(2) Effect of Using Different Materials for the 
Models.—It may be shown that the modulus of 
elasticity of the material of the model does not | 
affect the ratio of the deformations of any two} 
points upon it. Hence, not only is it unnecessary 
for the model to be made of the same material as 
the actual structure, but there should theoretically | 
be no difference in the results obtained with similar | 
models made of different materials. It is evident, 
however, prima facie, that in practice the degree 
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model, being of a material of a spongy nature. 
would not be expected to give such large deflections 
as the other models, as it is less homogeneous, and 
suffers from considerable internal friction preventing 
free movement of the model. Also, it is quite 
reasonable to suppose that it would “ give " more 
at the joints. All these things would lead to low 
displacements, and a low area-number for the curves 
obtained. Similarly, the-deflection curve for the 
Bristol board model would be expected to be lower 
than that for the celluloid while, however, being 
higher than that for the cardboard. It is interesting 
to note the extent of the effect of using different 
In the case already 


of homogeneity of the material of the model will) materials for the model. ' 
affect the results obtained from it, and this anticipa- | quoted (vide supra), it will be seen that there is a 
tion was verified by actual experiment. | difference of roughly 3} per cent. between the 
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Fig. 79. 
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highest and the lowest values. In some cases it 
has been found that this discrepancy has been as 
high as 12 per cent. 

The cardboard used was found to be decidedly 
unsuitable for models. No useful curves could be 
obtained for the 0-3-in. model, which would “ set ” 
in practically any position in which it was placed. 
External friction, too, came into the picture, as 
the weights placed on the model to maintain 
uniplanarity caused the steel balls to press into the 
cardboard so that there was a tendency for free 
movement to be impeded. 

The Bristol board was generally very satisfactory, 
and gave results in close agreement with those 
obtained from celluloid. It is not, however, pro- 
curable in the same wide range of thicknesses as is 
celluloid, so that the general scale of a model 
would be limited, as it is found that, with a thin 
model, buckling is considerable if the members be 
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| at all wide. Its great advantage is the ease with | 


| which it can be made into a model, a few strokes 
| with a sharp knife being all that is needed. 

| On the whole, celluloid models have been found to 
yield the best results. The construction of a model 
from this material is definitely more tedious and 
protracted than construction from the other mater- 
ials, but a much more accurate result is attainable 
jas far as dimensions are concerned. Its trans- 
| parency is also an advantage, as the placing of the 
| balls and weights can be done much more easily 
and accurately, and buckling thus more nearly 
eliminated. 

(3) Suitability of Targets of Different Kinds.— 
| Targets of the following kinds were employed in 
the tests already dealt with :—(a) Photographic 
| targets of the form already described ; these were 
used on the celluloid models. (b) Thin Indian ink 
|lines were used on the Bristol board models. The 











centre lines were marked with thin ink lines, and 
at the desired target points short perpendicular ink 
lines were added. Then it was possible, under the 
microscope, to make use of a small speck of dust 
close to the intersection of these ink lines as a 
reference point, the reference directions for orienting 
the micrometer head being obtained from the inked 
lines themselves. (c) Stamp-paper targets were 
used on the cardboard models. The target points 
were marked with ink, as on the Bristol board models, 
and small strips of stamp-paper were attached to 
the surface of the model at these points with a cut 
section lying along the centre line. This cut section 
of the stamp-paper provided the reference direction, 
while a suitable speck of dust on the paper could be 
used as a reference point for purposes of measure- 
ment. 

Evidence showed that the photographic targets 
were by far the most satisfactory. They were more 
difficult to attach in the first place, but were much 
more accurate and pleasant to use than the other 
types. The probable amount of error with this 
form of target has already been considered. 

The ink line targets (b) were fairly satisfactory, 
and had the merit of being quickly made. They 
were, however, less accurate than the photographic 
targets. Precise orientation of the micrometer 
hair was found to be more difficult to attain, owing 
to the relative indefiniteness of the lines under the 
microscope. With this form of target, some error is 
unavoidable, as the speck of dust chosen for use 
as the reference point must of necessity be a certain 
distance from the actualintersection of the inked 
lines. The probable maximum error is likely to 
be twice as great as with the photographic targets. 

The stamp-paper targets were perhaps the least 
satisfactory, and were definitely less pleasant to use. 
With this form of target the great difficulty was the 
cut edge of the paper which was used as the refer- 
ence line for the microscope work and was aligned 
along the centre line of the model member. The 
cut edge, when viewed under the microscope, 
appeared frayed and indefinite. This indefiniteness 
increased after a few days, as the paper tended to 
“weather.” In addition, as with the ink line 
targets, error was introduced by using a speck of 
dust not exactly at the centre of the target, so that 
the probable maximum error is of the same order as 
in the last case. 

The three types of targets are, however, the most 
suitable for their respective models. For example, 
ink lines could not be used on the celluloid model, 
owing to the nature of the material, and the photo- 
graphic targets would be unsuitable for materials 
other than transparent celluloid. 

The above may now be epitomised. Experimental 
values will be low by the deformeter method unless 
the following points be safeguarded: (a) The 
material for the model must be as nearly homo- 
geneous as possible. (b) Buckling of the model in 
test must be carefully avoided, and the weights 
used for maintaining the model on the balls must 
be kept on the centre lines of members, and must 
not be so heavy as to cause partial penetration of 
the model by the balls. (c) The deformeter springs 
must be strong enough to ensure that the full 
deformation of the instrument is applied. (d) 
Widths of model members should be in correct 
proportion to the general scale of the model, as any 


| excess width will greatly affect results. 


Care must also be taken to secure the deformeter 
in the correct position in relation to the centre line 
of the model member and the point of pure moment 
of the movable bar. If due care be taken with 
regard to these points the deformeter method is 
capable of yielding very accurate results. 

The above investigations were carried out during 
1930 and 1931 in the laboratories of the Civil 
Engineering Department of the University of 
London (King’s College). The writer would like 
to take this opportunity of acknowledging the 
assistance and encouragement received from Dr. 
C. H. Lobban, D.Sc., M.Inst.C.E., and the help 
afforded in the preparation of the present article by 
the joint thesis* on this subject by Mr. Donald 
Carmichael, M.Sc.(Eng.), and himself. 

* “The Use of Elastic Models in the Solution of 
Statically Indeterminate Structures, and an Experi- 
mental Investigation of Stresses in Constructions of the 
Steel-Framed Building Type.” 
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From the wide range of products referred to in 
previous articles it will be evident that a great 
variety of materials enters into their construction 
and, to check the composition and quality of these, 
well equipped chemical, metallurgical, and electrical 
laboratories have been set up in the works and are 
constantly employed. The chemical and metal- 
lurgical laboratories are located in a building erected 
in the south-east corner of the works and shown in 
the plan, Fig. 1, on page 143, ante. A view of part 
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special precautions must be taken to avoid or 
detect any possible defects. The principal defects 
are, of course, axial unsoundness, segregation, non- 
metallic inclusions, shrinkage cavities and ingot- 
corner weakness, and, generally speaking, the 
larger the forging the more pronounced these 
defects may be. To avoid them, a thorough 
examination, not only of the finished forging, but 
at every stage during manufacture, is necessary, 
and the works metallurgist must be able to detect 
any abnormalities that may occur throughout. 
By controlling the rate of heating and cooling in 
'the final low-temperature treatment, a forging 
|can be obtained which is practically free from 
internal stress, and in the case of a turbine spindle 
having discs integral with the body this can be 
confirmed by taking measurements before and after 
| machining; the pre- 
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Fig. 82. Borescors. 


of the*metallurgical laboratory is reproduced in 
Fig. 79 on page 673, and from this it will be seen 


that ample space is allowed, which is a noteworthy | 


feature in connection with works laboratories. 
The materials testing laboratory, which is situated 
at the western end of the works between the light 
machine shop and the experimental shop (see 
Fig. 1), is illustrated in Fig. 80, page 673. The 


equipment includes a 30-ton  electrically-driven 
Buckton testing machine, Sankey and Izod 
machines, a Firth’s Hardometer, and a_ testing 


machine for light springs. Much of the work in this 
department is concerned with blade manufacture, 
numerous tests being carried out both on the raw 
material and on the finished blades. High-tempera- 
ture tensile tests can be carried out at temperatures 
up to 1,000 deg. Fahr. 

Much of the material supplied to the Heaton 
Works is, of course, in the form of castings and 
forgings. As previously mentioned, iron castings, 
up to 12 tons in weight, are produced in the firm’s 
own foundry at the Walker Gate Works, but heavier 
iron castings, steel castings, and heavy forgings are 
purchased from firms specialising in this class of 
work, and it may be of interest to refer here 
to the methods adopted by Messrs. Parsons to 
ensure that such parts are sound and in every way 
suitable for the service for which they are required. 
Iron castings, as received, are subjected to a careful 
inspection, and, if required to carry pressure, are 
tested hydraulically. Owing to the distortion 
which occurs in iron castings subjected to tempera- 
tures above about 450 deg. F., steel castings are 
employed for all parts of the turbines and steam 
chests where this temperature will be exceeded in 
service. The following is a typical specification 
for a steel casting, and tests are carried out in the 
works laboratory to ensure that the specification is 
rigidly adhered to: Ultimate tensile strength, 
27-32 tons per square inch ; yield point, 50 per cent. 
of ultimate strength ; minimum reduction of area, 
45 per cent. ; and elongation, 25 per cent. on 2 in. ; 
in addition, a }-in. by l-in. test piece must be 
capable of being bent through an angle of 160 deg. 
over a lin. radius without fracture. All castings 
are cleaned and placed in a cold furnace which 
is then heated to 920 deg. C. and allowed to 
cool before the casting is removed. It is then 
cleaned and rough machined, after which it is 
placed in a furnace and again annealed at a tempera- 
ture at least 50 deg. C. above the maximum steam 
temperature to which it will be subjected in service. 

The importance of securing soundness in heavy 
forgings for high-speed machinery is such that 


DIAGRAMMATIC ARRANGEMENT OF 
BORESCOPE IN ROTOR BODY. 
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In the case of rotors for turbo alternators, excess 
lengths are left on the shaft and body, as indicated 
by the dotted lines in Fig. 81, from which specimens 
are cut for testing. From the shaft one longitudinal 
specimen is taken for tensile tests and one for bend- 
ing tests, the latter specimens being } in. by j in. 
in section. From the rotor body transverse and 
radial specimens are cut for tensile tests, one being 
taken from each end, and bending test pieces are 
taken from the same localities, though, in the case 
of small rotors, the radial test pieces are omitted 
and two transverse test pieces are taken instead ; 
in addition, two test pieces are taken from the 
rotor body for permeability tests. The positions 
from which the specimens are taken are indicated 
by the black areas in Fig. 81. 

All exposed faces of the forging, including the 
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Fig.86. METHOD OF BUILDING UP TURBINE 


SPINOLE WITH DISCS. 
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portion of the spindle in the lathe. As an indi-| 
cation of the magnitude of this effect, the case 
may be cited of a forging produced some years | 
ago, when it was the practice to cool such forg- | 
ings in air after heating them to a tempera- 
ture of, say, 560 deg. C., which is about the tem- 
perature of the final heat treatment. This particular 
forging, after machining, was found to have con- 
tracted by | in. on a length of 72in. It was then 
decided that all forgings must be cooled down in 
the furnace after the low-temperature final treat- 
ment, and, as a result of this alteration in practice, 
similar measurements taken before and after 
machining show contractions of the order of only | 
about 0-001 in., which indicates a very considerable 
reduction in the residual stress left in the forgings. 
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journals, are sulphur printed as a check against 
segregation and ingot-corner weakness, and while 
machining, the work is carefully watched for non- 
metallic inclusions, which are removed by scraping. 
Any such areas are etched and examined by a hand 
lens to determine the extent of the inclusion. In 
every instance, the rotor forging is trepanned, 
and sulphur prints are taken from the core and 
carefully examined; in addition, test pieces are 
prepared from the ends and centre of the core. 
After trepanning, the bore is finished as smooth as 
possible and examined by means of an optical in- 
strument known as a Borescope, which is made by 
Messrs. Parsons’ associated company, Messrs. Sir 
Howard Grubb, Parsons and Company. This 
instrument, which is illustrated in Figs. 82 to 84, 
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on page 674, is suitable for bores 3 in. in diameter | to some extent, and the image formed is viewed 
and upwards, and consists, as shown, of a tube| by means of a telescope designed so that it can 
about 32 in. long fitted with rollers at each end, | be focussed on an object at a distance of 10 ft. or 
so that it can be drawn easily from one end of the | 12 ft. Fig. 84 shows the apparatus in use. When 





Fig. 87. 




















Fig. 88. 
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Fie. 89. Rotor ENTERING OVERSPEED-TESTING HOUSE. 


bore to the other. On one side of the tube, near| using a telescope with a magnification of 40 dia- 
the end, is an aperture opposite a total-reflection | meters, the surface of the bore may be magnified 
prism, while on the end of the tube a motor-car| about eight diameters, but the apparent magnifica- 
headlight lamp is mounted so that it can be used| tion varies inversely as the distance between the 
to illuminate the inner surface of the bore. A| telescope and the Borescope. The actual surface in 
view-forming lens mounted in the tube, as shown | the field of view is about } in. in diameter and the 
in Fig. 83, enables the magnification to be altered | forging is mounted in Vee-blocks, preferably fitted 


with rollers, so that it can be easily rotated. Longi- 
tudinal strips of the bore } in. in width can then be 
examined by drawing the Borescope from one end 
to the other and, by rotating the forging by an 
appropriate amount between each traverse, the 
whole surface can be covered. 

In addition to the foregoing, turbine discs and 
rotor forgings are subjected to magnetic and electrical 
tests. For the former, a coil having sufficient turns 
to give, with any convenient current, from 2,000 
to 3,000 ampere turns, according to the dimensions 
of the forging, is wound through the bore, as shown 
diagrammatically in Fig. 85, on page 674. The 





current in the coil is adjusted to give a high degree 
of magnetic saturation, and small sections of the 
surface are then sprayed with finely-divided iron 
suspended in kerosene. If the finely-divided iron 
| is uniformly distributed over the surface, the metal 
| below the surface is homogeneous, but any local 
| concentration of the iron particles indicates some 
lack of homogeneity in the metal or the presence 
of a crack, the concentration being due to variations 
in the flux density or leakage flux. This test, it 
camp be noted, requires skill in application, but 
| Serves to detect fine hair-line cracks which could 
| otherwise only be rendered visible under a high 
| magnification. 

| Another method of detecting any lack of homo- 
geneity in a forging is the electrical-resistance test, 
which is particularly applicable to turbo-alternator 
rotors on account of their symmetrical form. It 
consists in passing a heavy direct current, of the 
order of 10,000 amperes, longitudinally through 
the rotor by means of heavy copper clamps attached 
| to the shaft close to the positions of the journals, 
| a8 indicated in Fig. 81, and measuring the potential 
|drops between a series of equidistant points on 
| the surface parallel to the axis. If the forging 
jis sound, the drops will be equal, and even at 
| the extreme ends, where the drop is affected by 
| the current distribution, the drops at one end 
will correspond to those in similar positions at 
the other end. Starting at the point X, Fig. 81, 
in the centre of the length of the main body of the 
forging, equal distances A are marked off in an 
axial direction, and the potential drops over these 
lengths are accurately measured by means of a 
potentiometer. After completing the measure- 
ments in one plane, the procedure is repeated in 
eight or more planes passing through the axis, and 
if the forging is sound, very little variation in the 
potential drops can be detected. Having satis- 
factorily passed these tests, work on the rotor can 
be proceeded with, the ultimate test of its reliability 
in service being made after its completion by over- 
speed tests which will be described later. 

As already mentioned, the liability to defects is, 
greater in large forgings than in smaller ones, so 
that it is obviously advantageous to reduce the 
weight of individual forgings as far as is practicable. 
In the case of large turbine spindles, Messrs. 
Parsons’ practice is to build them up from a shaft 
and a series of forged rings, as shown in Fig. 86, 
on page 674. The disc proportions are such that 
there is no possibility of nodal vibration ; moreover, 
since the discs are fitted on the shaft with their 
rims and hubs in close contact, lateral movement 
is entirely prevented. The width of the discs 
must, of course, be chosen with reference to the 
pitching of the rows of blades, which accounts for 
the variation in widths shown in the figure. The 
strength of the material used for the disc is such 
that a factor of safety of not less than 4 is obtained 
at a speed 10 per cent. above the normal running 
speed. The procedure employed in casting the 
ingots and forging the blooms for the discs is the 
same as is used for shaft forgings, and rigorous tests 
are carried out on the material taken from the bore 
to ensure that it complies with the specification. 
Where the disc will be subjected to high tempera- 
tures in service, as is the case with dummy discs, 
the material is subjected to high-temperature 
tests in addition to those made at the ordinary 
temperature. After the steel has passed these 
tests, the disc is machined to within }-in. of the 
finished size on the rim and side faces, the bore being 
accurately machined to fit spigots on the overspeed 
testing gear, which will be referred to later. At this 
stage, sulphur prints are made to detect segregation, 
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if present, and a careful inspection is made for 
flaws. The bore is then gauged on two diameters 
at right angles and passed to the high-speed testing 
chamber, where it is run at from 70 per cent. to 
80 per cent. above the normal working speed for 
5 min., after which the diameters of the bore are 
again measured at the same temperature as that at 
which they were previously measured, in order to 
ascertain any possible stretch that may have 
occurred, The disc is then machined to the final 
size and shrunk and keyed on to the shaft, the 
amount allowed for shrinkage depending upon the 
normal working stresses in the disc, and being 
designed so that the latter grips the shaft firmly 
at all speeds up to 25 per cent. above normal. 


Since perfect balance, both static and dynamic, | 


is essential for the satisfactory running of high- 
speed machinery, the Heaton Works are particu- 
larly well equipped with plant and apparatus for 
securing this in the case of turbine spindles, rotors, 
armatures, reduction gears, &c. We may illustrate 
the practice of the firm in this respect with reference 
to turbo-generator rotors, since the balancing of these 
involves a number of interesting operations. 
soon as the forging has been turned, it is tested for 
static balance on knife-edges, and this operation is 
repeated after the slots have been milled in order to 
correct for any slight errors in the machining 
process. After the winding has been completed, 
the rotor is delivered to the overspeed-testing 
chamber, which is a reinforced-concrete building 
located near the northern boundary of the works, 
at some distance from the main shops, as shown 
on the plan, Fig. 1, page 143 ante, where it is 
designated ‘‘ Shaft-Testing House.’’ Drawings show- 
ing the construction of the building are reproduced in 
Figs. 87 and 88, on page 675, and a photograph of the 
entrance is reproduced in Fig. 89, on the same page. 
The building is directly connected to the erecting 
shop by a line of straight railway track, on which 
the rotor is transported mounted on its running 
pedestals but carried on removable bogies, as shown 
in Fig. 89. The bogies are removed when the rotor 
is in position in the chamber, and the pedestals are 
then rigidly fixed. 

Depending on the condition of the rotor, the 
initial stages of balancing may involve very coarse 
adjustments, and it may not be possible to run the 
rotor safely at its full normal speed. In these 
circumstances the preliminary balancing is carried 
out by the old method of locating the “ high spot ” 
with a pencil until a sufficiently good balance is 
obtained to enable the rotor to run at full speed. 
Smaller adjustments are then made with the aid of 
the Davey dynamic balancing equipment or Vibro- 
scope, which operates on the stroboscopic principle 
showing, by means of beams of light on a ground- 
glass scale, the magnitude of the vibration of the 
frame or pedestal in which the rotor is rotating in 
relation to the actual displacement of the shaft at 
any point in one revolution. The particular point 
at which the maximum shaft deflection occurs is 
indicated by a neon lamp, the flashes of which are 
regulated by mechanism driven from the end of the 
rotor shaft. This equipment, be it noted, distin- 
guishes between static and dynamic out-of-balance. 

Having balanced the rotor at normal speed in 
this way, it is then heated to its working tempera- 
ture by passing a current through the windings and 
run up to a speed 20 per cent. above the normal, 
in order to set the rotor coils against the end caps. 
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On the completion of the 20 per cent. over- 
speed test, the rotor and caps are removed and the 
final packings for the end windings are inserted, 
after which the rotor is reassembled and again 
balanced at normal speed. The usual practice is 
then to run the rotor at 40 per cent. over-speed for 
a period of five minutes, unless the purchaser places 
some restriction on this course, and in the next 
operation it is pressure-tested while running at 
normal speed. Careful measurements of the end 
caps are made both before and after the tests to 
see that no extension has resulted from the severe 
stresses to which they have been subjected, but the 
large factor of safety employed in their design 
renders any permanent set unlikely. Finally, the 
rotors are balanced with extreme accuracy on a 
Schenck dynamic balancing machine located in 
the main erecting shop, and illustrated in Fig. 90, 
above, 

The principle of this machine has been explained in 
our columns on previous occasions, so that it need 
not be dealt with here. The particular machine illus- 
trated is capable of balancing rotating parts up 
to 22 ft. in length, 10 ft. 6 in. in diameter, and 36 
tons in weight while running at 800 r.p.m. The 
sensitivity of this machine is such that it would 
be impracticable to employ it for balancing rotors 
unless the coils had been previously set by the over- 
above referred to. A similar, but 
machine used for balancing exciter 
j}armatures, &c., this machine being located in a 
building marked ** Balancing House,” shown to the 
| right of No. 2 substation in the general plan of the 
works. 

With regard to the tests carried out on completed 
turbo-generator sets, we may mention that these 
tests are, in most cases, made before the sets leave 
the works, the exceptions referring only to machines 
urgently needed for service in this country. 
ines up to about 5,000 kw. capacity are built in 
No. 3 bay of the main shops, and are dismantled and 
transferred to the test house at the western end of 
these shops for the tests to be carried out. In the 
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test-house they are re-erected on a test bed, and | 





No employee is permitted to remain in the chamber | wherever possible are tested complete with their 
during these overspeed tests, the running being en-| own condenser, air ejector, extraction pump, and 
tirely controlled from the substation from which the | other auxiliaries. The turbine is first run up alone 
current for the driving motor is obtained. For record- | to check the overspeed governor and the balance of 
ing in the substation the speed of the rotor, a small! the spindle, and after a short run at normal speed, | 
alternating-current generator driven by gearing from | is shut down, the bearings, baffles, governors, oil 
the driving motor shaft in the testing chamber is | pumps, &c., being carefully examined. The alter- 
provided. This generator connected to an/| nator rotor and exciter, or the gearing in the case 
instrument in the substation which embodies a | of a geared set, is then coupled up to the turbine 
voltmeter having a scale graduated in revolutions |} and the set, as a whole, is run up to the normal and 
per minute and also a frequency meter. The latter| tripping speeds. After this, the rotor bearings 
is provided as a check on the voltmeter, in case any | are examined and the electrical tests, dealt with 
leakage should occur on the system and cause the | in our next article, are then carried out. On com- 
voltmeter to read low. Since the frequency meter | pleting these, steam-consumption tests at varying 
will give the correct frequency reading with the | loads, up to the continuous maximum rating, are 
smallest applied voltage, its indications can be used made, the steam consumption being measured, in 
to complete the test, which would otherwise have | the case of sets tested with their own condensing 
to be stopped to enable the fault to be located. | plant, by means of calibrated tanks into which the | 
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discharge from the extraction pumps is delivered. 
Governing tests are also made, tachograph records 
being kept to show the effect of suddenly throwing 
the full load on or off. Geared turbines for mill 
drives which are not coupled to an electric generator, 
are tested on load by means of a water brake, and 
sets up to about 3,000 brake horse-power can be 
tested on full load in this way, this being the limit 
of the brake capacity. 

Machines of over about 5,000 kw. are built, 
erected and run in either No. 3 or No. 4 bay of the 
main shops, and the tests to which they are sub- 
jected are generally similar to those above-mentioned. 
Such machines, however, cannot be tested in 
conjunction with their own condensing plant, since 
only a small percentage of the full-load output can 
be obtained in the works. When dealing with 
tandem units, the H.P. turbine is first run up to 
speed, then the I.P. and L.P. turbines in turn, and 
finally the complete set. The exhaust steam, in the 
case of the larger sets, is led through exhaust pipe- 
lines to two permanent condensers installed in an 
extension of the test house. These condensers are 
designed to deal with 50,000 Ib. per hour at a 
vacuum of 28-2 in. of mercury, and the condensate 
from them is measured in calibrated test tanks. 
Another condenser is installed in No. 4 bay of the 
erecting shop in connection with a large machine 
test bed there, and this can be used to increase 
the condensing capacity by a further 45,000 Ib. per 
hour when necessary. Cooling water is taken from 
a pond in the open, close to the test-house, and the 
warm water is returned to this pond through sprays. 
The steam-generating plant installed for test 
purposes of two Babcock and Wilcox 
boilers with an evaporative capacity of 23,000 lb. 
per hour each, at 200 lb. per square inch, one boiler, 
by the same makers, with a capacity of 10,000 lb. 
per hour at 350 Ib. per square inch, and one Stirling 
boiler with a capacity of 20,000 Ib. per hour at 
250 lb. per square inch. The total normal steam- 
raising capacity is thus 76,000 lb. per hour, but 
ratings 50 per cent. in excess of those mentioned are 
frequently obtained for conducting special tests. 


(To be continued.) 


consists 


1}-IN. FOUR-SPINDLE AUTOMATIC 
BAR MACHINE. 


THE success attending the introduction of the 2}-in. 
four-spindle automatic machine for producing finished 
parts from the solid bar encouraged its makers, Messrs. 
B.S.A. Tools, Limited, Sparkbrook, Birmingham, to 
design a smaller machine, viz., one to deal with bar 
1? in. in diameter. This machine is now being put 
on the market by Messrs. Burton, Griffiths and Com- 
pany, Limited, Montgomery-street, Birmingham, and is 
here described with the aid of Figs. 1 to 18, on the 
following pages, Plate XXV, and page 684. As 
will be clear from the general view shown in Fig. 1, 
opposite, the machine consists of two columns carried 
on a deep base casting and connected at the top by 4 
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1f-IN. FOUR-SPINDLE AUTO) 
CONSTRUCTED BY MESSRS. B.S.A. ToQjs LI 
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Pig. 5. SECTION ON LINE 1,2,3,4,5,6 (SEE Fig.6.) 
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Fig.8. BACK ELEVATION. 
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Fig.9. ELEVATION ON DRIVING END. 
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13-IN. FOUR-SPINDLE AUTOMATIC BAR MACHINE. 


CONSTRUCTED BY MESSRS. 


B.S.A. TOOLS, 


LIMITED, ENGINEERS, BIRMINGHAM. 








the large drum nearest the worm wheel carries 
the cams for advancing and withdrawing the main 
tool slide. Three approach cams are provided to 
give a travel of 1} in., 34 in., and 54 in., respectively, 
an approach cam not being necessary for the full 
stroke of 8 in., when the tool begins its cutting feed at 
once. The drum is tapped to suit all the cams and 
marked for ease in setting. The slide is provided with 
a roller on the portion furnished with the guide shoe ; 
the roller traverses the cam paths. This construction 
is shown in Figs. 3 and 4, in which the method of ad- 
justment so that accurate parallelism can be maintained, 
may also be made out. This adjustment is provided by 
a tapered bronze bearing held in place by studs, the 
nuts of which are tightened up as required. The slide 
itself is of hardened steel, and is arranged on all four 
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box-section beam. The left-hand column houses the} the worm wheel on its inner end, which gears with the 


indexing spindle carrier, which has four spindles. The 
column is bracketed out on its inner face to support 
slides carrying the forming tools, there being one tool 
in front and one at the back. The top beam is also 
furnished with a pair of tool slides set at an angle. The 
right-hand column houses the gearing for operating 
the driving shaft of the work spindles and the boring 
and turning tool slide, which is carried on a cylindrical 
bar extending between both columns and is provided 
with faces for four tools. The slide is rigidly held in 
the vertical plane by a guide on the underside of the 
top beam. The maximum length of regular turning 
is 7 in. and the largest size of bar that can be dealt 
with is 1} in. in diameter, 1}-in. hexagon across flats 
or 1} in. square. The machine as shown is arranged 
for a single-pulley belt drive, but an electric motor 
may be fitted on the right hand and the gearing driven 
by it through an inverted tooth chain or by Tex-ropes. 
Approximately 10-h.p. are required. 

These general features can be made out in more 
detail in Figs. 2 to 12, Plate XXV, though it must be 
pointed out that the machine as here shown is not 
fitted with facing tool slides on the top beam. Other 
figures, however, to be referred to later, show these 
slides, and the general mechanism is the same for 
machines with and without them. The gear head will 
be dealt with first. The spindles in the work head are 
driven from a spindle running through the bar carrying 
the tool slide, and indicated at B in Fig. 5, Plate XXV, 
the short shaft on which the driving pulley is mounted 
being shown at A. Immediately adjacent to the pulley 
is a double sprocket-wheel, from which one of the drives 
to the camshaft is taken. The end of the shaft carries 
a change gear-wheel meshing with its fellow on 
spindle B. Although these wheels are inside the column 
and run in an oil-bath, they are rendered readily acces- 
sible, for making speed changes, by the removal of 
light aluminium covers. With a pulley speed of 500 
r.p.m., 14 changes can be effected in the work spindle 
speed ranging from 187 r.p.m. to 770 r.p.m. The 
spindle B carries inside the head a double pinion, the 
purpose of which can be neglected for the moment, and 
a spur wheel meshing on one side with an idler pinion 
on the shaft C. This pinion meshes, in turn, with a 
spur wheel on the shaft D, on the other end of which 
is mounted a two-start worm, which transmits motion 
to the cross-shaft F and thence to the camshaft. 

At this point, the purpose of the double drive to the 
camshaft may be considered. This shaft carries cams 
for operating the main tool slide, the two bottom and 
two top forming slides, as well as some other mechanism 
for operating the work head gear. In order to keep 
down the total production time, idle movements, such 
as indexing, opening and closing the collets, &c., are 
speeded up. The camshaft is, therefore, rotated during 
the idle movements at a much quicker rate than when 
the cutting movements are taking place, hence the 
necessity for two methods of drive which can be auto- 
matically interchanged. Both these drives are shown in 
Fig. 7, Plate XXV. The shaft F, which drives the 
camshaft through worm gear, is itself driven by change 
gears on it and the shaft E, the latter being rotated by 





worm on shaft D, in Fig. 5. The change gears provide 
speed variation to the camshaft, such that 10 rates of 
feed are possible for the main tool slide and the cross 
slides. These rates naturally vary with the travel of 
the tool slide, which may be either 1} in., 3} in., 5} in., 
or 8 in. The minimum feeds for these travels are 
respectively 0-0012 in., 0-0029 in., 0-0045 in. and 
0-0066 in. per revolution of the work, and the maximum 
feeds are 0-010 in., 0-023 in., 0-037 in., and 0-054 in. 
There are 40 feed rates altogether for the main slide. 
The cross-slide feeds vary between 0-0008 in. and 
0-0068 in. per revolution, there being 10 rates. 

The change wheel on shaft E slides in or out of gear 
with that on shaft F, an operation which is performed 
by the feed engagement lever at the front of the 
machine, shown in Fig. 1. This control is only pro- 
vided to enable the feed to be disengaged at will. In 
normal working the operation is performed automatic- 
ally. It will be realised from Fig. 7 that the shaft F 
is driven from both ends and a study of the two methods 
of drive will show that the direction of rotation is 
opposite. When the direct chain drive from the pulley 
and through the bevel gears seen on the right hand 
in the figure, is used, the shaft revolves rapidly and, 
through worm gearing, rotates the camshaft at the 
speed provided for the idle movements. This drive is 
engaged by a friction clutch which is actuated by a lever 
deriving its motion from cams inside the feed drum. 
The shaft F is interrupted by a ratchet coupling which 
permits it to rotate independently of the change gear 
wheels, but which locks the two parts of the shaft 
together when the friction clutch is not acting and the 
camshaft is being driven at the main tool slide feeding 
speed through the change-gear drive. It will be 
noticed that the shafts of both methods of drive are 
provided with a shearing pin coupling as a safety device. 
While considering Fig. 7, it may be noted that the 
short chain-driven shaft carries at its centrea pair of 
sprocket wheels. These drive two of the lubricating- 
oil pumps which are shown at the left hand of Fig. 8. 

The camshaft and drums may be made out in 
the latter figure, and also in Figs. 9 and 12. The 
shaft G is rotated by a worm-wheel gearing with the 
worm on the shaft F. Before considering the action 
of the cams, however, two points arise from Fig. 9, 
which may here be commented on. The first of these 
is that the end of the camshaft nearest the — 
is provided with a small worm driving a shaft whic 
passes through the gear head column to the front of 
the machine, and terminates in a lever. As the shaft 
rotates the end of the lever comes into contact, once 
per stroke, with a lever actuating a plunger pump. 
This pump delivers an intermittent supply of lubricat- 
ing oil to some of the mechanisms, the main i 
being served by the two chain-driven pumps alluded to 
earlier. The second point is that, as shown in Fig. 9, 
the friction clutch on the shaft F has hand control for 
setting up the work; this clutch is, of course, auto- 
matic when the machine is on production. The 
pump and levers are seen in Fig. 1, but in this view 
the clutch control does not appear, as the machine 
there shown is fully automatic. Referring to Fig. 8, 


sides for carrying toolholders and attachments. The 
| hollow bar on which the slide moves is of hardened 
manganese carbon steel supported in the work head by 
| a fin taper and in the gear head in the manner shown 
in Fig. 3. 

| Lying partly within the large drum, in Fig. 8, is a 
| smaller one which actuates three mechanisms; Fig. 12 
shows this drum in more detail. The cam at the end 
| nearest the worm wheel swings the work stop out of 
the way of the main tool slide after the stock had been 
|run into position, and returns it for the next feed. 
| This stop is mounted on a serrated base which permits 
fine adjustment of length. A cam on the drum barrel 
actuates a vertical shaft by means of a rack, and gives 
motion to the bottom front forming slide by a second 
rack on a rod extending across the mashine. A third 
cam moves a bell-crank lever connected to the bottom 
rear forming slide. The latter is not shown in Fig. 12, 
but both mechanisms can be identified in Fig. 8, and 
in Fig. 15, page 684. Parts are also visible in Fig. 17, 
page 684, which, however, is given to show a further 
series of cams on the camshaft. The bell crank lever near 
the centre of this figure actuates the locking plunger 
for spindle carriage. The linkage to the right of 
this provides motion for both the front and rear top 
forming slides through rack and pinion mechanism. 
All four forming slides are provided with micrometer 
adjustment for setting the tools independently of 
the setting of the holders on the slides themselves. 
To assist in maintaining uniform precise limits of 
work adjustable dead stops mounted in brackets 
are provided for attachment to the cross slides. 
These engage with the stop screws shown on the 
spindle carrier in Fig. 18, the horizontal screws being 
for the bottom slides and the inclined ones for 
the top slides. These screws are carried in hardened 
steel pads dowelled in the periphery of the spindle 
carrier 90 deg. apart, and forming sockets for the 
locking plunger. The Geneva motion by which the 
indexing is carried out is subjected to a de-elerating 
action just before the locking plunger secures the 
carrier, an arrangement which ensures smoothness of 
locking with resultant accuracy and good finish of the 
work, 

The spindle carrier is shown in part section in Fig. 3. 
As will be seen it is carried on exceptionally wide 
bearings at each end. Should adjustment eventually 
become necessary, four bronze pads, arranged radially 
on the top of the housing, are provided. These are 
held in place by a screwed plug fitted with a lock-nut. 
Both plug and pad are drilled in the centre to form an 
oil passage both to the carrier itself and the four spindles 
mounted in it. As will be gathered from Fig. 1, these 
oiling points are connected to the pump on the gear 
head, which delivers oil continuously to the spindle 
bearings. The return oil passes through a filter 
before being returned to the bearings. The spindles 
are of 3 per cent. nickel steel ca’e-hardened and 

round. They are carried in phosphor bronze bear- 
ings of which the front one is of the adjustable 
taper type, and the back one is plain, and is pre- 
ceded by a ball thrust bearing. It may be noted, as 
an instance of the care exercised in the manufacture 
of the machine, that the carrier is bored to take the 
spindles when the machine is partly assembled, i.e., 
when the carrier is in place, an operation ensuring 
initial accuracy of alignment. The method of driving 
the spindles by a central pinion on the driving shaft 
will be clear from the figure. The collets are of the 
** draw-back ” type, a construction which enables them 
to be changed without removing the spindle nose. The 
advantages claimed for the type are that the feeding 
of bars is definite, as there is a tendency for the collet 
to open as the bar is fed; that thrust due to heavy 
turning and drilling tend to make the collet grip the 
bar more tightly, and that true running is provided 
without strain on the bar stop, since, when the collet 
is closed, the bar is slightly drawn back, instead of 
tending to push out. 

The pusher mechanism is shown in Figs. 1, 2, 8, 
and also in Fig. 16, page 684, which illustrates the bar 
feeding mechanism generally. It will be clear from 
Fig. 1 that the bars are fed in by weight action, and that 
the actuating slide ie ~arried on two circular bars 
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extending between the work head column and a bracket 
mounted on the bedplate. The lever seen in this figure, 
but not appearing in the drawings, is provided for hand- 
operation when necessary. Reference to Fig. 16 
shows that the slide is furnished with a roller which is 
kept up against the contoured edge of the drum cam 
in the lower part of the figure. The periphery of the 
cam is furnished with adjustable strips with which the 
collet closing gear engages. One indexing movement 
consists of the opening of the collet, the pushing of 
the bar forward by the weight until it is decked by the 
stop, then the closing of the collet, and the return of 
the slide to its normal position. The actual indexing 
movement takes place either immediately before or 
immediately after the feed according to the nature 
of the work in hand. In the former cycle the top rear 
station is the parting-off position, and the feeding 
station may then be used for such operations as heavy 
forming and centring or drilling. In the latter cycle 
parting-off is done at the bottom rear position, the 
use of a double-deck tool-holder not being necessary. 
The feeding cam drum, bar stop cam and indexing lever 
are provided with two sets a bea and taper pin 
holes, for the purpose of changing the cycle, so that the 
work may be Cole and then parted off in the position 
which results in the shortest possible production time. 

When referring to the mechanism in the gear head 
the gear trains to the left of Fig. 5 were not referred 
to, as Fig. | and some of the other figures show the 
machine as arranged for plain turning. It is supplied 
also, when desired, with attachments for high-speed 
drilling, screwing, delayed and accelerated reaming 
and recessing and the gears just referred to are provided 
for these operations. Keference to Fig. 6, which is a view 
of the face of the gear head, show that there are three 
openings, H, J, and K, arranged round the work spindle 
B, and it will be recognised that these are in line with 
three of the stations in the work head. Shafts passing 
through these openings provide for motion for the 
operations just referred to. The tool in the several cases 
is supported either from the tie bar between the columns, 
or from the main tool slide. The attachment for screw- 
ing is by the former method and is illustrated in Figs. 
13 and 14, annexed. Reference to Fig. 5 will show 
that the shaft H is driven from the work spindle B 
by two sets of wheels, that in the upper part of the 
figure giving a higher speed to H than that in the lower 
part, the latter gear being, moreover, provided with a 
sliding pinion to give a speed change. The two drives 
are coupled to the shaft as required by a sliding dog 
clutch. 

The rationale of the operation is as follows. For 
right-hand screwing the tap or die revolves in the same 
direction as that of the work spindle, but at a lower 
speed, the difference of the speeds being the effective 
cutting speed of the tap or die. When the required 
length of thread has been cut, the = of the tap or 
die is automatically increased to a higher speed than 
that of the work spindle, the change resulting in the 
withdrawal of the tool. The action of the automatic 
trip gear controlling this speed change can be made 
out in Figs. 13 and 14. The transfer of the dog clutch 
is effected by a lever actuated by a dog on the worm- 
wheel of the camshaft. A continuation of this lever is 
provided with a notched bar which holds the clutch 
in engagement. The sliding tool holder is connected 
by a linkage, furnished with stops, to a lever actuated 
by the feeding cam drum. When the tool reaches 
the end of its traverse, it pulls over a bar provided 
with a projection which lifts the retaining bar of the 
speed change lever over its notch and leaves this lever 
free to engage the other drive by the dog clutch. When 
cutting left-hand threads the method of operation is 
reversed, i.¢., the tap or die is rotated at a greater 
speed than that of the work spindle for cutting, and 
at a lower speed for withdrawal. This speed change 
is effected by means of the sliding gears on shaft B. 
An interesting auxiliary to the tapping attachment is a 
smal] trough carried on the main tool slide. This 
receives the finished work as it is parted off. The 
return of the slide causes the trough to tilt and dis- 
charge the finished piece into a chute or other receptacle 
clear of the bed of the machine, 

Delayed reaming is carried cut with the same mecha- 
nism as for screwing except that the tripping gear is 
put out of action. The cutter is rotated in the same 
direction as that of the work spindle, but at a slower 
speed, which enables the correct relative speeds for 
turning and reaming to be obtained, a provision, it is 
claimed, increasing both the quality and quantity 
of the work produced. If a fixed reamer were used, 
in such a case as where the reamer was almost as large 
in diameter as the turning diameter of the work, the 
cutting speed suitable for turning would be too great 
for reaming. The high-speed drilling tool holder is 
carried on the main slide and is adaptable to any two 
stations simultaneously except the bar feeding station. 
It is useful in obtaining the correct cutting speed for a 
small drill whilst a large diameter is being turned. 
The drill is rotated in opposite direction to that 
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of the work. The accelerated reaming attachment is | Track to Ensure Safety at High Speeds. Reporters for 
also mounted on the main tool slide and may be used | the group of countries including Great Britain, Drs. 8. 
to advantage when it is necessary to ream a hole which | Okhodo, 8. Matsunawa, and K. Asakura (Tokyo). 
is of greater depth than the travel of the tool slide | Reporters for two groups of other countries, Professor 


necessary for the other operations in the same cycle. 


It has the effect of doubling the feed given by the slide 
and is adaptable to all stations except the feeding | 


station. This attachment may be put to other uses 
than reaming, but the tools cannot be rotated as in the 
case of the delayed reaming attachment, the feed and 
travel of which may be varied by a change of cams. 
Two other attachments for recessing a groove in the 
component can be provided, viz., one for light duty 
and the other for heavy duty. 

The lubrication of the machine is almost wholly 
automatic as will have been gathered from the references 
made above. All the surplus oil returns by gravity 
to a sump in the base, in which it is filtered before 
re-circulation. The cutting oil is also stored in the 
base, the sump having a capacity of sixty gallons. 
From this it is delivered, by the pump already men- 
tioned, to two distributors, one on either side of the 
machine. Each distributor is provided with six 
flexible pipes which can be arranged in convenient 
positions for the tools engaged. An inspection of the 
machine showed that it was both smooth running and 
very rigid under heavy cuts. The indexing is accurate 
and the tool arrangements provided would appear to 
enable work usually done in a five or six spindle machine 
to be turned out with four spindles. The floor space 
occupied is about 17 ft. by 4 ft. 6 in., these dimensions 
including the bar carrier. 


INTERNATIONAL RAILWAY 
CONGRESS, CAIRO, 1933. 


A uist of the subjects which will be discussed at the 
forthcoming International Railway Congress, to be 
held at Cairo from January 19 to 30, 1933, and 
the names of the railway engineers and officials who 
have been appointed reporters in each section, has 
recently been published by the Permanent Commission 
of the International Railway Congress Association, 
74, Rue du Progrés, Brussels. There are five main 
subjects or sections for consideration, each of which is 
again divided into two or three subsections, these being 
numbered consecutively from I to XIII. Each reporter 
has charge of a group of countries, and, in most cases, 
Great Britain and her Dominions and Colonies are 
grouped with the United States, China, and Japan. 
We give below a list of the various questions to be dealt 
with in each section, and the names of the reporters 
concerned. 


Section I: Way anp Works. 


1.—The Protection of Level Crossings in view of 
Modern Developments in Road Traffic. Reporter for 
the group of countries including Great Britain, Mr. 
M.A. Newlands (London). Reporters for the remaining 
countries, divided into two groups, Mr. Baticle (Paris) 
and Mr. A. Miske (Warsaw). 

2.—The Use of Mechanical Appliances in Permanent- 
Way Maintenance and in Track Relaying. Reporter 
for the group of countries including Great Britain, Mr. 
F. M. Thomson (Denison, Texas, U.S.A.). Reporters 
for two other groups of countries, Messrs. D. Mendi- 
zabal Fernandez and J. Garcia Garin (Madrid) and 
Mohamed Bey Kamel El-Kishin (Zagazig, Egypt). 

3.—The Relationship between the Vehicle and the 





|H. Baumann (Karlsruhe, Germany) and Mr. F. Jahn 


(Berlin) and Mr. H. Deyl (Prague). 


Section II: Locomotives anD RoLuiIne Stock. 

4.—Methods to be Used to Increase the Mileage 
run by Locomotives between two Repairs, including 
Lifting. Reporter for the group including Great 
Britain, Sir Henry Fowler (Derby). Reporters for two 
other groups, Mr. E. Student (Berlin) and Mr. R. 
Klatovsky (Prague). 

5.—Electrification of Railways from an Economic 
Point of View. Selection of Power-Station Sites. 
Choice of Kind of Current, Safety Precautions. Re- 
porter for group including Great Britain, Mr. S. 
Withington (Newhaven, Conn., U.S.A.). Reporters 
for two other groups, Messrs. Leboucher and Japiot 
(Paris), Mr. Huber (Zurich) and Mr. Eckert (Berne). 

6.—All-Metal Rolling Stock. Use of Light Metals 
and Alloys. Use of Autogenous Welding. Reporter 
for group including Great Britain, Mr. H. N. Gresley 
(London). Reporters for two other groups, Mr. E. 
Dahnick (Berlin) and Mr. R. Mariani (Florence). 


Section III: Workrnc. 

7.—Allocation of Freight Rolling Stock. 
gation into the Turn-Round of Goods Vehicles. Re- 
porter for group including Great Britain, Mr. F. H. 
van Rijckevorsel (Utrecht), and for two other groups, 
Mr. O. Gaeremynck (Brussels) and Mr. J. Dolinar 
(Belgrade). 

8.—Organisation for Carrying Small Consignments 
of Goods. Use and Selection of Fixed and Mecha- 
nical Transshipping Plants. Reporter for group 
including Great Britain, Mr. E. Minsart (Brussels), 
and for two other groups, Messrs. Hauterre and M. 
Mermont (Paris) and Mr. C. Fettarappa (Rome). 

9.—Automatic Train Control. Track Equipment. 
Locomotive Fittings. Repeating Signals on Loco- 
motives. Reporter for group including Great Britain, 
Mr. G. H. Crook (Reading, England), and for two other 
groups, Mr. V. Viaikoff (Sofia) and Mr. W. Stickel 
(Berlin). 


Investi- 


Section IV: GENERAL. 

10.—Scientific Organisation of Work. Co-operation 
of the Staff towards Increased Efficiency. Reporters 
for group including Great Britain, Messrs. E. Soulez 
and Bloch (Paris), and for two other groups, Mr. 
Mereutza (Bucharest) and Messrs. L. Tosti (Rome) and 
C. Valeri (Florence). 

11.—Competition between or Joint Working of 
Railways and Airways, or Railways and Roadways. 
Reporter for group including Great Britain, Mr. E. C. 
Cox (London), and for other countries, Messrs. F. P. 
Villamil and E. D’Océn Cortes (Madrid). 


Section V: Licgut RatLways aNnD COLONIAL 
RaliLways. 

12.—Co-ordination of Operation between Heavy 
and Light Railways. Reporter for Europe, Mr. L. 
Jacobs (Brussels), and for other countrics, Mohamed 
Sobhi Ishak Effendi (Cairo). 

13-—Use of Rail Motor Cars on Secondary Lines. 
Reporter for group including Great Britain, Mr. 
A. D. J. Forster (Sydney, N.S.W., Australia), and 
for two other groups, Messrs. E. La Valle and E. 
Mellini (Rome) and Mr. Level (Paris). 


























ENGINEERING. 


679 — 








_ DBC. 9; 393%.) 


LABOUR NOTES. 


THE Ministry of Labour estimates that at Novem- 
ber 21, 1932, there were approximately 9,373,000 
insured persons aged from 16 to 64 in employment in 
Great Britain. This was 24,000 less than a month before 
149,000 less than a year before. The fall in employ- 
ment during the past month was due almost entirely 
to the continuance of the seasonal decline in building, 
public works contracting, the tailoring and distributive 
industries, and in the hotel, boarding-house, shipping, 
and road transport services. There was also some de- 
cline in the manufacture of electrical apparatus and in 
the jute industry. On the other hand employment 
showed a slight improvement in the iron and steel, 
motor-vehicle, and cotton industries and in textile 
bleaching and finishing. 





At November 21, 1932, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 2,189,258 wholly unemployed, 
512,998 temporarily stopped, and 97,550 normally 
in casual employment, making a total of 2,799,806. 
This was 52,800 more than the number on the registers 
at October 24, 1932, and 184,691 more than a year 
before. The total on November 21, 1932, comprised 
2,275,780 men, 72,096 boys, 401,178 women, and 
50,752 girls. Comparison with the figures for a year 
ago is affected as a result of legislative and adminis- 
trative changes. The figures, however, include all per- 
sons registered as unemployed, whether in receipt of 
benefit or transitional payments or not, including those 
who continued to register, as they were entitled to do, 
after disallowance of benefit or transitional payments. 





Of the persons on the registers at November 21, 
1932, about 48 per cent. were applying for insurance 
benefit and about 40 per cent. for transitional pay- 
ments, while about 12 per cent. were uninsured or were, 
for other reasons, not entitled to benefit or transitional 
payments. In the case of about 56 per cent. of the 
total of 2,476,375 persons on the registers, who were 
applying for benefit or transitional payments, the last 
spell of registered unemployment had lasted less than 
three months, and in the case of about 69 per cent. it 
had lasted less than six months; about 19 per cent. 
of the total had been on the register for 12 months or 
more. 





Between October 24, 1932, and November 21, 1932, 
the numbers on the registers increased by 9,743 in the 
London area, 7,456 in the South-Eastern area, 4,421 in 
the South-Western area, 993 in the Midlands area, 
14,148 in the North-Eastern area, 5,594 in the North- 
Western area, 9,431 in Scotland and 1,014 in Wales. 





Mr. Ernest Brown, the Secretary for Mines, stated 
in the House of Commons last week that he had 
received a reply from the Mining Association to the 
letter he recently addressed to them on the subject of 
machinery for discussing, on a national basis, all ques- 
tions affecting the coal-mining industry. The reply 
was as follows: ‘“‘ While, for the reasons which have 
been explained in the course of the exhaustive discus- 
sions which have taken place with representatives of 
the Government in the recent past, it is not possible 
for the Mining Association to deal with questions of 
wages or other conditions of service, the committee 
agree that there are a number of matters falling within 
the purview of the Mining Association which might suit- 
ably form the subject of discussion between represen- 
tatives of the Mining Association and the Miners’ 
Federation. It is accordingly proposed to invite repre- 
sentatives of the Miners’ Federation to meet represen- 
tatives of the Mining Association to consider jointly 
what matters might form the subject of conversations 
between the two bodies.” 


Sir Ralph Wedgwood stated at one of last week’s 
meetings of the National Wages Board for the Railways, 
that if railway wages had only increased in the same 
ratio as the wages in industry generally the wages bill 
of the companies would be lower by 22,500,000/., and 
that sum, added to the net revenue in 1931 of 
33,000,000/., would have brought the return on railway 
capital up to 4} per cent. Appealing to the unions, 
Sir Ralph said :—* Do not say this is just the old ramp, 
another attempt to get something out of wages that 
ought to be got out of better management or out of the 
return on capital. The application is not put forward 
in that spirit. It is not put forward either at the behest 
of remote boards of directors and it is not a bluff. It is 
put forward by men who, like yourselves, have spent a 
lifetime in railway work and with the fullest sense of 
responsibility and because we are deeply concerned for 
the future of the railway industry. This step is neces- 
sary to maintain the position of the railways as the best 
and most efficient public service in the country.” 





Consultations have been taking place between repre- 
sentatives of the Trades Union Congress General 
Council and of the Federation of British Industries on 
the possibility of expanding Anglo-Russian trade. A 
report on the progress of the joint discussions was 
considered by the T.U.C. General Council at their last 
meeting, and further meetings are to be held to pursue 
the matter, it is hoped, to a satisfactory conclusion. 
The broad purpose of the discussions, on which there 
is general agreement between the two bodies, is to 
secure the maximum amount of trade with Russia, not 
only with the object of increasing employment in this 
country immediately, but to obtain a fair share of the 
expanding Russian markets in the future. Although 
certain industries have obtained substantial orders 
from Russia, these orders have not restored the balance 
of trade between the two countries, and Russia has 
bought more from other countries than from us. With 
the object of obtaining better results, the two bodies 
have been discussing the extension of British Govern- 
ment credit guarantees to all classes of goods and 
commodities ordered by Russia, and also the question 
of the length of the period for which such credits may 
be given, and the conditions under which credits may 
be granted. A number of other points are involved 
in the discussions, and conversations are to be resumed 
at an early date in view of the fact that definite notice 
has been given by the British Government for the 
termination of the existing Russian Trade Agreement. 





The American Federation of Labour, as has been 
recorded in these notes, is in favour of a six-hour day 
and a five-day week as a means of reducing unemploy- 
ment. According to the New York correspondent of 
the Daily Telegraph, Mr. William Green, the president 
of the organisation, addressing a meeting of workers at 
Cincinnati, stirred the audience to enthusiastic applause 
when he advocated forceful methods, if necessary, to 
secure a remedy for the existing conditions. Labour’s 
patience with industrial management was at an end, 
he declared, and he urged the use of every union 
weapon—economic, political, and industrial—to obtain 
their demands. 





The Canadian Labour Gazette states that the Govern- 
ment of Ontario has approved certain regulations issued 
under the Factory, Shop and Office Building Act rela- 
ting to the protection of workers against lead and 
benzol. The regulations provide that where lead or 
its compounds or benzol are prepared for use, or used 
in any industrial process, special precautions must be 
taken. Employers must label in easily legible type the 
packages containing these substances. An exception 
is made where lead compounds are used only as driers 
in the preparation of paint products, and where paint 
products are prepared for use by brush or by dipping 
process only. Employers must post in a conspicuous 
place printed forms setting forth the dangers and 
indicating the precautions necessary for the protection 
of their workers. On request by the Chief Inspector 
of Factories or by the Director of the Division of 
Industrial Hygiene in the Provincial Department of 
Health, employers must provide accurate information 
regarding the percentage of ingredients harmful to 
health in substances which may contain them, offered 
for use in any industrial process. 





The Chief Inspector of Factories may require medical 
examinations at specified intervals by qualified physi- 
cians, and at the expense of employers, of workers 
employed at the time of inspection or within the 
previous six months in any industrial process con- 
sidered detrimental to health. The regulations deter- 
mine the maximum fees to be charged for each such 
examination. All duly qualified physicians in the 
province must forthwith report to the Director of the 
Division of Industrial Hygiene in the Provincial 
Department of Health any case of specific industrial 
disease or suspected specific industrial disease coming 
to their attention. 





Several unions of professional workers held meetings 
in Rome to mark the tenth anniversary of the Fascist 
revolution. The National Fascist Union of Land 
Surveyors, at its congress, passed a resolution expressing 
satisfaction with the stringent requirements established 
for admission to the profession. The meeting urged, 
amongst other things, that the Union should be invited 
to co-o te in the re-organisation of technical 
education. The National Council of the Union of 
Engineers formally took note of a report of the secre- 
tary of the organisation showing the advantages to the 
technical side of industry which would result from 
the establishment of a professional register of engineers ; 
it was announced that registration would shortly be 
made compulsory. The Association of Italian In- 
ventors ado a resolution in favour of the estab- 
lishment of an International Federation of Inventors 


with its headquarters in Rome. It approved reports 
relating to the placing of laboratories at the disposal of 
inventors, the temporary protection of inventions 
during the experimental period, and a scheme for a 
financial institution to encourage the exploitation of 
inventions. The National Fascist Union of Chemists 
discussed the conditions of work of chemists in industry 
and the competition of official laboratories with private 
enterprise. It urged that, for the purposes of the 
campaign against unemployment, statistics should be 
compiled which would make it possible to compare the 
number of students obtaining degrees in chemistry 
each year with the number of chemists required by 
the country. 





At the annual congress of the Federation of German 
Architects, regret was expressed that the Bill to 
protect the title of architect, which was introduced by 
the Federal Government in July, 1931, had been 
rejected by the representatives of the various States, 
although it had received the almost complete approval 
of the professional organisations. The Government was 
urged to take new legislative measures without delay, 
which would give to the title of architect a protection 
corresponding to that given to the title of master 
builder. 





The weekly organ of the International Labour Office 
at Geneva gives, in a recent issue, a summary of the 
proceedings of the All-Australian Trade Union Congress, 
which took place at Melbourne in September. A repre- 


sentative the Amalgamated Engineering Union, it 
is stated, presented a motion declaring the opposition 
of the trade union movement to further reductions of 


wages, and asking for a 30-hour week of five six-hour 
days. He expressed the hope that something would 
be done by the Congress with the object of alleviating 
the present situation. If a working week of 30 hours 
were introduced it would mean the employment of 
many who were now unemployed. Proposals for 
reducing the working week had been discussed at 
Geneva, and it was proposed there that the existing 
level of wages should be maintained. A series of 
amendments were introduced in the course of the 
discussion. An amendment proposed by Mr. C. Crofts, 
secretary of the Australasian Council of Trade Unions, 
sought to pledge the Congress to work with the object 
of superseding the existing systems by that of “ social- 
ised industry” and called for the creation of an exe- 
cutive to propagate socialisation as the main objective 
of the trade union movement. The amendment also 
asked for a basic wage of 5/. 10s. a week. The trade 
unions were called upon to refrain from approaching 
the Arbitration Court without the consent of the 
Australasian Council of Trade Unions or the appropriate 
executive body. 

The motion and amendments were referred to a 
committee, which submitted a report as follows: 
‘Congress, realising that unemployment cannot be 
solved under the present system of capitalism, therefore 
calls upon the trade union movement to unite on the 
basis of the replacement of capitalism by social owner- 
ship of the means of life, and the abolition of the wage 
system, and instructs all branches of the Australasian 
Council of Trade Unions to work for unity on this 
basis alone. Realising that unemployment is in- 
tensified by wage reductions and the consequent lower 
purchasing power of the community, and that excessive 
machine production displaces human labour to an 
alarming degree which cannot be re-absorbed in industry, 
this Congress, representative of the whole of organised 
labour throughout the Commonwealth, declares that 
a halt must be called in the reduction-of-wages policy 
of the Federal and State Governments and the employ- 
ing class; demands the restoration of all wage reduc- 
tions and with a view to utilising in industry as many 
as possible of the unemployed, a 30-hour week to be 
worked in five days each of six hours, and a 25 per cent. 
increase in wages. That unions be called upon to 
refrain from approaching the Federal Arbitration Court 
or any State tribunal as individual units on the question 
of standard hours or the fixing of the basic wage without 
the consent of the Australasian Council of Trade Unions 
in Federal jurisdiction or the authorised branch of 
the Australasian Council of Trade Unions in State 
jurisdiction.” 








Agrriat O1n SurRvEY or AusTRALIA.—On page 357 ante 
we gave brief particulars of an aerial oil survey recently 
undertaken in Australia. We now learn that the survey, 
which occupied two months, has been completed. Some 
10,000 miles were traversed and about 2,500 photographs 
of promising geological formations taken. Dr. W. G. 
Woolnough, Geological Adviser to the Commonwealth 
Government, expressed confidence in the potential oil 
resources of Australia. He stated that, provided the 
proper methods were employed, oil could be produced in 
commercial quantities in several places in the Common- 
wealth. A detailed report will be presented to the 





Federal Government in due course. 
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H.M.S. Dartne, one of the “ Defender” 


eS eee 


class of | 





welded into position during construction. The core 


|is clamped axially between heavy rolled-steel end 
| plates, which carry projecting steel fingers to support 


the teeth. This construction has enabled the open- 


torpedo-boat destroyers built under the 1930-31 Navy | circuit core loss to be reduced to 0-33 per cent. of the 


Estimates by Messrs. John I. Thornycroft and Com- | kilovolt-ampere rating. 


The stator winding is of the 


pany, Limited, Southampton, was handed over on| two-layer diamond coil type, and is laid in open 


Novem ber 
trials. A general view of the new destroyer is shown 
in the accompanying illustration. As stated in our 
columns at the time, the vessel was launched on April 
7 last. Few particulars are available for publication, 
but it may be stated that Daring has a length of about 
315 ft., and a displacement of 1,390 tons. The horse- 
eet of her propelling machinery is about 36,000. 
The designed speed of her class is 35} knots, this being 
identical with that of the previous “ Crusader” class 
of Admiralty design. In a very complete series of trials 
in the English Channel between Plymouth and Spit- 
head, completed on September 21 last, the speed of Dar- 
ing exceeded this by a good margin, the figure ubtained 
being 38-2 knots. It is stated in Jane’s Fighting Ships 
that the destroyers of the * Defender” class, are similar 
to those of the “ Acasta” class from which they 
differ only in detail. The armament of the latter 
comprises four 4-7-in. guns, two 2-pounder pom-pom 
guns, five machine guns, and eight 21-in. torpedo tubes 
on quadruple mounts. H.M.S. Daring was commis- 
sioned at Chatham on December | for service in the 
First Destroyer Flotilla on the Mediterranean Station. 
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20,000-KV.-A. SYNCHRONOUS CON- 
DENSERS. 


Messrs. The Metropolitan-Vickers Electrical Com- 
pany, Limited, Trafford Park, Manchester, have re- 
cently constructed three 20,000 kv.-a. synchronous con- 
densers, which will generate a leading current and thus 
correct the power factor and regulate the voltage 
on the 40-kv. transmission system of the Victoria Falls 
and Transvaal Power Company. One of these ma- 
chines will be installed at the existing Robinson com- 
pressor station, and the other two at a new distributing 
substation at Viakfontein. They have been designed 
to operate on a three-phase 10-5-kv. circuit with a 
frequency of 50 cycles, and to ensure high efficiency and 
economy in construction will run at the relatively high 
speed of 1,000 r.p.m. As they will be installed at an 
altitude of 4,300 ft., where the ambient air tempera- 
ture reaches 43 deg. C. (109-4 deg. F.), the tempera- 
ture rating during the tests at the makers’ works was 
fixed 10 deg. C. below that laid down in the British 
Standard Specification. They have a wide margin of 
stability and, as they will work on leading current 
only, it has been possible to employ a simple system 
of excitation control. One of these machines erected 
for testing is shown in Fig. 1 on the opposite page. 

The stator frame is of welded steel, while the core 
segments are of silicon-alloy steel, being supported in 
the frame on plain rectangular steel bars, which were 


25, at the conclusion of her acceptance | slots. To eliminate the lower harmonics and thus 


secure a sinusoidal wave form, as well as to minimise 
additional load losses, short-pitch coils were used, 
while the high-frequency harmonics were removed 
by slightly displacing the field poles in alternate 
directions. A view of a finished stator, which weighs 
24-3 tons, appears in Fig. 2. 

The six polar projections and rotor body, which 
form the magnet wheel, were cast in one piece, the 
centre being cored out to reduce the weight. As will be 
seen from Fig. 3, which shows a rotor being machined, 
the journals are formed on separate flanged shafts, 
which were machined from steel forgings, and are 
spigoted and bolted to the magnet wheel at each end. 
The field coils are of copper strip, which was wound on 
edge on a former, and are constructed so that every 
fifth turn projects, thus providing a cooling fin. The 
surfaces of the pole shoes were machined on a 
profiling planer to a reduced radius, thus improving 
the wave form of the condenser. A view of a com- 
pleted rotor appears in Fig. 4, which illustrates the 
simplicity of the new construction compared with 
that in which laminated dovetailed poles and squirrel- 
cage damper windings are used. Its weight is 22-3 tons. 

As will be gathered from Fig. 1, all three machines 
are of the totally-enclosed type, ventilation being 
effected by axial-flow fans which are mounted on each 
end of the rotor shaft. The blades of the fans, which 
are clearly shown in Fig. 4, are of M.V.C. aluminium 
alloy, and are bolted to a steel ring pressed on the 
shaft. The fans have been designed, in conjunction 
with suitable enclosing covers and baffles, to provide 
effective cooling of the stator and rotor windings with 
a considerable reduction in the windage losses. Actu- 
ally the total losses in friction and windage, together 
with the power for lubrication, only amount to 0-4 
per cent. of the kilovolt-ampere rating of the machine. 

The exciter is a 62-kw. shunt-wound machine with 
|commutating poles, and is carried overhung on a 
flanged spindle, the latter being spigoted and bolted 
to the condenser shaft. It weighs 1-3 tons and is built 
in a cast-iron yoke, which gives stable operation over 
the entire range of excitation with control on a shunt 
field rheostat only. 

The two rotor-shaft bearings are supplied with 
oil at low pressure by a Rotoplunge pump, which 
is driven from the shaft through a Wellman-Bibbey 
coupling. In addition, there are two motor-driven 
high-pressure gear pumps, which inject oil under the 
journals at starting and thus reduce the initial fric- 
tion to a minimum; in fact, only 4 kw. is required 
to start the machine. These pumps also act as a 
standby to the mechanically-operated pump and come 
into action automatically if the oil supply falls below 





| the 








minimum quantity for satisfactory 
operation. 

As will be gathered from the diagram given in Fig. 5, 
the condensers are connected to the 40-kv. line through 
a bank of three 6,667 kv.-a. single-phase out-door 
transformers with a ratio of 10-5/40 kv. An “ off-load’’ 
tap-changing switch on the high-tension side allows 
voltage variations between 42 kv. and 36 kv. to be 
dealt with. Both the windings of the transformers 
are arranged in delta, so that in the event of a fault 
occurring on one unit, the other two can be operated 
at a reduced output in open delta. An auxiliary supply 
is taken from the low-tension side of the transformers, 
and, in order that this may always be available, the 
reduced voltage required for starting is obtained 
through “on-load”’ tap-changing gear on this side, 
as shown in the diagram. This is believed to 
be the first time such equipment has been used for 
the purpose. Although all the transformers are 
fitted with tap-changing gear it will be noticed that 
only two sets are actually used. It will also be seen 
that one transformer is reversed, so that the condenser 
is started from one corner of the delta. 

The transformers are of the two-leg core type, and 
are wound with paper-insulated conductors. As is 
the practice of the Metropolitan-Vickers Company, no 
wood is used in their construction and all the windings, 
insulation and spaces are thoroughly shrunk during 
manufacture. Cooling is effected by oil circulation, 
though separate coolers. To provide the tapping for 
starting purposes, the low-tension windings are split 
into a number of sections. The “on-load” tap 
changer employed for this purpose consists of two 
selector switches per phase, and two circuit breakers. 
The former are housed in the upper compartment of the 
tap-changing tank, which is connected to the main 
tank. On the other hand, the lower compartment of 
the tap-changing tank, in which the circuit breakers are 
contained, is quite separate from the main tank, an 
arrangement which facilitates inspection. The selec- 
tor switches and circuit breakers are motor driven, 
and are coupled together by gearing so that operation 
takes place in the right sequence. 

The condenser at the Robinson compressor station 
will be manually controlled, the tap changer being 
operated by two interlocked handles, one of which will 
move the gear over the three starting tappings in three 
separate stages, while the other will make it pass 
continuously over the seven transition tappings to full 
voltage. At starting, the tap changer is placed in its 
off position, the field switch is open, and the 40-kv. 
circuit breaker is closed, a resistance being connected 
across the rotor slip rings by a push button-operated 
contactor. The motor-driven high-pressure oil pumps 
are then run up and the 10-5-kv. switch closed. The tap 
changer is next moved on to the first starting tapping, 
so that 10 per cent. of the full voltage is applied to the 
condenser, which starts, accelerates to full speed and 
pulls into step owing to currents being induced in the 
solid steel pole faces. When the normal oil circulation 
has been established by the mechanically-driven pump, 
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the starting pumps are automatically shut down. 
The exciter voltage is then adjusted to the value 
which corresponds to no-load excitation and the main 
field switch is closed, thus disconnecting the starting 
resistance. Finally, the tap changer is moved succes- 
sively over the remaining tappings and the voltage 
regulator is put into service, so that the condenser will 
take up such leading kilovolt amperes as are required 
by the conditions of the system. 

The two machines at Vlakfontein will be started 
semi-automaticaily, the sequence of operations being 
the same as that just described, except for a slight 
difference in the control of the tap-changer. Assuming 
that, as before, the 40-kv. switch is closed, the field 
and 10-5-kv. switches are open, the tap changer is in 
its off position and the exciter rheostat is adjusted to 
give no load excitation, the movement of a control 
handle will then energise the automaticequipment. As 
a result, the high-pressure pumps will be started and, 
when the desired pressure has been built up, the 
10-5-kv. switch will close and the tap changer will 
move to the starting position, further progress being 
prevented by the action of relays, which are energised 
by the stator current and by currents induced in the 
field winding. To provide for the line voltage being 
below normal, the starting tapping on which the gear 
will stop is determined by a selector switch, which has 
been previously set. As the condenser reaches full 
speed and pulls into step, the stator current falls to 
a relatively low value and the currents induced in the 
rotor fall to zero. The relays mentioned .above there- 
fore open and, if the exciter voltage has built up to the 
correct amount, the main field switch will close, the tap 
changer will move through the remaining tappings to 
full voltage, and the automatic gear will be de-energised. 

The machines we have just described, with their 
transformers, tap-changing equipment and automatic 
starting-gear, were erected in the makers’ works and 
subjected to an extensive series of tests. For starting 
purposes, a second bank of transformers was employed 
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to step the public supply up from 6-6 kv. to 40 kv., 
and the high-tension side of this bank was connected 
to the bank of the equipment under test. When started 
on the lowest tapping, which gives an input of about 
15 per cent. of the normal kilovolt-ampere rating, the 
condenser accelerated rapidly to full speed and pulled 
into step within 1-5 minutes. The torque developed 
by the solid-steel pole shoes was found to be ample for 
all conditions, while oscillograms taken during starting 
demonstrate that, in the type of rotor used, the 
accelerating torque is maintained up to nearly full 
spéed without any diminution in the neighbourhood 
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of half speed. The rotor also pulls into step without 
excitation. Further oscillograms taken during the 
operation of the tap changers, both manually and 
automatically, showed that the current drawn from 
the line was remarkably small at all stages, this being 
due to the large number of steps which were available. 
A much smaller number of steps would, of course, 
usually suffice for starting alone. The bracing of the 
windings was proved to be adequate by suddenly 
short-circuiting the condenser at full voltage and the 
40-kv. terminals of the transformer at over-voltage 
with the 6-6 kv. supply disconnected. 

Full-load heating tests, which were made on all 
three machines by using large reactors in conjunction 
with the works wattless-current motor-generators, 
showed that the temperature-rise guarantees were 
fulfilled with an ample and uniform margin on all the 
parts, so that a considerable overload capacity is 
available. Finally, an extensive investigation of the 
losses and characteristics was made, the total losses 
being measured by an alternating-current bridge 
apparatus, which has been specially developed by the 
company for accurately determining power at very 
low power factors. We hope to publish full details 
of these tests later, but may mention that the electrical 
input to the condenser, when operating on a rated 
load of 20,000 kv.-a. jat 10-5 kv., are only 280 kw., 
or 1-4 per cent. of the kilovolt-ampere output, including 
all the excitation and rheostat losses and the power 
required for driving the oil pumps. 








Ramway Rates Trisvnat.—On the retirement of 
Sir Walter B. Clode, K.C., from the office of President 
of the Railway Rates Tribunal, which he has held since 
November, 1922, Mr. Bruce Thomas, K.C., has been 
appointed to succeed him as from November 26. The 
appointment is nee Oe His Majesty on the joint recom. 
mendation of the Lord Chancellor, the President of the 
Board of Trade, and the Minister of Transport, under the 
terms of Section 20 of the Railways Act, 1921, . 
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PERSONAL. 


Messrs. LEHMANN, ARCHER AND Company, LiuirTeD, 
5, Farringdon-road, London, E.C.1, and Mr. H. E. Lang, 
25a, Back-road, Walthamstow, E.17, amalgamated as 
from December 1. The new company is to be known 
as Messrs. Lehmann, Archer and Lane, Limited. 

The name of Messrs. Cowren Dry Docks anp Sarr- 
pvurLorne Company, Limrrep, Blyth, Nothumberland, 
has been changed to Messrs. Blyth Dry Docks and Ship- 
building Company, Limited. The constitution of the 
company is unchanged, but it is felt that under the new 
name the company will be more widely known. 

Mr. Edward Barford, in conjunction with Messrs. 
Ruston and Hornsby, Limited, Lincoln, Grantham, and 
Stockport, Messrs. Ransomes, Sims and Jefferies, 
Limited, Ipswich, and Messrs. R. A. Lister and Company, 
Limited, Dursley, Gloucestershire, has arranged to buy 
up the businesses of Messrs. Barrorp AND PERKINS, 
Limtrep, and Messrs. AVELING AND Porter, LimiTeD, 
both of Rochester, from the Receiver in charge of Messrs. 
Agricultural and General Engineers, Limited, which at 
present owns the share capital of both these companies. 
A new company is to be formed to develop the goodwill 
and trade connections of the existing companies and 
Mr. Edward Barford will be chairman and managing 
director. 

Mr. Epwarp Le Bas has acquired the factory ree f 
owned by Mesars. James and Fredk. Howard, Limited, 
Britannia Works, Bedford, for the manufacture, in this 
country, of + GF + malleable-iron tube fittings hitherto 
made in Switzerland by the 8.A. des Aciéries George 
Fischer, Schaffhausen, the sole distributors being Messrs. 
The Le Bas Tube Company, Limited, Dock House, 
Billiter-street, London, E.C.3. Mr. Le Bas has in 
process of formation a private limited liability company 
with a capital of 200,000I. 

Messas. Tae Oxuyvcarson Company, Limrrep, have 
removed from Martell-road, West Dulwich, to larger 
sremises at 6, Hainthorpe-road, Wolfington-road, West 
Norwood, London, 8.E.27. 

Tue Buve Star Line, Limrrep, have opened new 
offices in Birmingham at 94, Colmore-row. The new 
offices will be under the local management of Mr. C. G. 
EVERETT. 

Proressorn G. Exssor Surrn, F.R.S., was elected 
Fullerian Professor of Physiology at a meeting of the 
Managers of the Royal Institution, held on December 5. 
He will succeed Professor J. B. 8. Haldane, whose 
tenure of office expires in January. 

As from January 1, 1933, the Leipzig Fair propaganda 
and organisation work in connection with the whole of 
the British Empire will be concentrated in London, and 
for this purpose the present vice-chairman of the Leipzig 
International Industries Fair, Consul Dr. ARNOLD 
Braver, has been appointed to supervise the London 
offices of the Fair. The present London manager, 
Mr. E. H. P. Meyer will supervise the interests of the 
Fair in South-east Europe, and takes over the Yugo- 
slavian head office at Belgrade on January 1. 

Mr. Joun R. Hvuttan joined the outside sales staff 
of Messrs. Bruce Peebles and Company, Limited, Edin- 
burgh, on December 1. He will operate in the Yorkshire 
area, and his address is 21, Highthorne-avenue, Fagley, 
Bradford. 


NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday. 

General Survey.—War debt uncertainties during the 
past week or so have accentuated the difficulties under 
which most sections of the North-western area iron and 
steel industries are labouring, and the general outlook 
for the immediate future is stated to be anything but 
encouraging. Conditions are particularly dull and dis- 
appointing in the steel section, for not only are demands 
from the heavy-steel users on an extremely restricted 
scale, but, in addition, there has been a falling off in the 
recent improved business in special alloy and high-carbon 
steels, This, it is hoped, may only be temporary. New 
buying in the iountee- deen branch is still limited to 
consignments for early requirements, and few forward 
orders on any magnitude are being placed. In the 
Cumberland and North Lancashire pig-iron trade, for- 
tunately, conditions are much more promising. Although 
this district has not, so far, experienced much increase in 
business from Scotland, as has been the case in the Tees- 
side industry, heavier de;nands are being made from the 
Midlands and South Wales, and, furthermore, local calls, 
consequent upon important orders secured by the steel- 
works, are very much greater than for some time past, 
To meet this increased demand, two furnaces at the 
works of Messrs. Barrow Hematite Steel Company, 
Limited, have been re-kindled, and it is stated that the 
company's steel plant will resume operations in the 
next week or two. At Leeds, Mesars. Walter Scott, 
Limited, have restarted a blast-furnace which has been 
idle for the last seven months on account of lack of trade. 

Recent Orders.—Messrs. Beyer, Peacock and Company, 
Limited, Gorton, Manchester, are just completing, for 
use on the Russian railways, what is stated to be one of 
the largest, if not the largest, locomotive ever built in 
Europe. It is 260 tons in weight and is of the Beyer- 
Garratt articulated type, capable of hauling a train 
of goods wagons half-a-mile in length. Another out- 
standing order, just finished, is a very large transformer, 
built in connection with the Grid system. This has been 
manufactured by Messrs. Ferranti, Limited, Hollinwood, 
Manchester, for the new power station at Clarence Dock, 
Liverpool. On the structural engineering side, Messrs. 
Edward Wood and Company, Limited, Ocean Ironworks, 
Trafford Park, and Mesars. Redpath, Brown and 
Company, Limited, are moderately booked, but other 
firms report an acute lack of new work. 


| CONTRACT. 


Messrs. Jonx I. THorwyororr anp ComMPaNyY, 
Limrrep, have just received an order for a 70-ft. auxiliary 
motor yacht which is to be put in hand at their Woolston 
yard, Southampton. The boat will be of 52 tons Thames 
measurement, with a length between perpendiculars of 
59 ft., a beam of 15 ft. 4 in., and a draught of 9 ft. She 
will be equipped with a Thornycroft 30-b.h.p. petrol 
engine with reducing gear. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MropLEesBRoveH, Wednesday. 

The Cleveland Iron Trade.—The very restricted make 
of Cleveland pig-iron does not quite meet current require- 
ments, and the already low stocks continue to shrink. 
Little further expansion of demand would necessitate 
consideration as to the advisability of enlargements of 
output by re-kindling idle blastfurnaces. Second hands 

only small parcels of iron, and restrictions as to 
the disposal of their holdings, imposed by terms of 
contract with ironmasters, confine dealings by merchants 
to narrow limits. Transactions are still chiefly between 
home firms, but occasional sales to the Continent are 
reported. Producers are prepared to make slight price 
concessions to secure overseas trade, but for home busi- 
ness adhere firmly to the following fixed minimum 
figures: No. I grade of iron, 6ls.; No. 3 g.m.b., 58s. 6d. ; 
No. 4 foundry, 57s. 6d. ; and No. 4 forge, 57s. 

Hematite.—East Coast hematite makers have rather 
heavy accumulations of iron, but stocks are now increas- 
ing little, and hope is expressed that gradually expanding 
demand will soon absorb the limited make. More iron, 
however, will be on the market when the recently re- 
kindled blast-furnaces at the Normanby Ironworks of 
Messrs. Pease and Partners change on to the manufacture 
of hematite. Merchants are offering parcels from their 
still considerable holdings at lower figures than are 
named by producers. The latter are inclined to hold out 
for 59s. 6d. for No. 1 hematite, and 59s. for ordinary 
qualities. 

Foreign Ore.—Conditions in the foreign ore trade do 
not admit of transactions of moment. Values are 
advancing with the rise in freights, but consumers are 
not obliged to buy, and merchants are unwilling to sell 
on the unprofitable terms obtainable. Rubio, of 50 
per cent. quality, is no less than 15s. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful, and slow of sale, local users having ample 
supplies of their own makes to draw upon. Recognised 
market rates are ruled by good average qualities at 
14s. 6d. delivered to Teesside works, but makers complain 
that the figure is much too low. 

Manufactured Iron and Steel.—Several descriptions 
of manufactured iron and steel are in rather better 
demand, and quite substantial sales of semi-finished 
steel are reported, import duty having shut out Continen- 
tal competition. There is continued steady call for 
bridge-building steel, and manufacturers of railway 
requisites have a little more work to execute, while 
outlook for producers of ship-building material is just 
a trifle less gloomy. Principal market quotations : 
Common iron bars, 91. 15s.; best bars, 101. 5s. ; double 
best bars, 101. 15s. ; treble best bars, 111. 5s.; packing 
(parallel), 8/.; packing (tapered), 10/.; steel billets 
(soft), 51. 7s. 6d.; steel billets (medium), 61. 12s. 6d. ; 
steel billets (hard), 71. 2s. 6d.; iron and steel rivets, 
111. 5s. ; steel ship plates, 82. 15s. ; stee! angles, 81. 7s. 6d. ; 
steel joists, 81. 15s. ; heavy sections of steel rails, 8/. 10s. 
for parcels of 500 tons and over, and 9. for smaller lots ; 
fish plates, 121. 10s.; black sheets (No. 24 gauge), 81. 5s. ; 
and galvanised corrugated sheets (No. 24 gauge), 101. 

Scrap.—Further substantial export sales of scrap 
are likely and home consumers are in the market, while 
merchants are having to pay higher figures in order to 
fulfil commitments, There is threatened scarcity of 
some descriptions. Borings have advanced to 23s. 6d. ; 
steel turnings have risen to 28s. 6d.; up to 36s. is asked 
for light cast iron ; heavy cast iron is 37s. 6d. ; machinery 
metal, 40s.; and heavy steel, 37s. 6d. to 408. 

Imports of Iron and Steel.—The beneficial effect of 
import duty on foreign material is shown by the Tees 
Conservancy monthly returns. November imports to 
Middlesbrough consisted only of 209 tons of rails, sheets, 
joists, plates, bars and angles. Unloadings in the previous 
month amounted to 7,692 tons, comprising 436 tons 
of pig iron, 6,687 tons of crude sheet bars, billets, blooms 
and slabs, and 569 tons of rails, sheets, joists, &c. 
Imports in the pre-war November of 1913 totalled 
5,048 tons, consisting of 10 tons of pig iron, 3,132 tons 
of crude sheet bars, &c., and 1,906 tons of rails, sheets, 
joists, &c. 

Tees Iron and Steel Shipments.—While aggregate 
shipments of iron and steel from the Tees last month 
fell 323 tons below clearances for October, one or two 
encouraging features are noticeable in the official returns. 
There was one fewer working day than in the previous 
month. November shipments to Scotland were 3,491 
tons more than in October, and were heavier than in 
any month this year. Loadings of pig iron totalled 
10,145 tons, the largest since June. Shipments to 
foreign destinations amounted to 2,847 tons and to 
coastwise ports to 7,298 tons. Scotland took 6,498 tons ; 
Italy, 857 tons; Netherlands, 772 tons; and Germany, 
469 tons. Only 664 tons of manufactured iron were 
cleared, of which 73 tons went abroad, and 591 tons 
coastwise. Of 24,173 tons of steel shipped, 14,504 tons 
went overseas, and 9,669 tons coastwise, among the 
principal customers being: Russia, 6,474 tons; Union 
of South Africa, 2,181 tons; Indie, 1,244 tons; and 











Portuguese East Africa, 1,120 tons. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Tuesday. 

Iron and Steel.—Developments of a highly favourable 
character have taken place in several directions. Though 
at many works adverse conditions operate, general pro- 
gress is being made. At some departments devoted to 
the production of high efficiency steels and machine 
parts, overtime has been instituted to expedite the sudden 
rush of business. In contrast, producers of raw and 
semi-finished materials are experiencing difficulty in 
maintaining output. Though confidence in the future 
is more assured, users still hesitate to contract for forward 
deliveries. Strip and bar mills having enormous 
capacity are operating at a fairly satisfactory level. 
The heavy-engineering trades have undergone little 
change. Orders for railway rolling stock are not coming 
forward at anything like the rate desired. It is ible 
Sheffield may supply some of the steel and _ for the 
two submarines ordered by the Portuguese Government, 
which are likely to be built at Barrow. Two of Sheffield’s 
biggest engineering firms are busily engaged in the pro- 
duction of large hollow-forged drums to be used in con- 
nection with electrical developments, petroleum- refining, 
and research processes. Motor-car making centres are 
taking large quantities of locally-made steel and parts. 
Expansion is reported in overseas requirements. ead- 
way is also being made by makers of all kinds of electrical 
apparatus and related products. Magnets and magnet 
steel are in brisk request. A tribute to the efficiency and 
high quality of Sheffield stainless steel fittings, is afforded 
by tests made during a hundred days’ voyage of a 
liner to Australia and back. The fittings were fully 
exposed and subjected to the rigours of various climatic 
conditions, including sea water, monsoon, and tropical 
heat. When the liner returned to port it was found the 
fittings were in a highly satisfactory condition, showing 
no signs of corrosion. Activity in the tool-making 
branches has been fully maintained. German and 
American competition in the home market has diminished 
considerably. Hack saws and blades, twist drills, 
precision tools, and engineers’ small tools are good media. 
Weakness is apparent in the call for files and saws. 
Plantation tools are disappointing. 

South Yorkshire Coal Trade.—Business shows signs of 
improving both on home and export account. Best 
hards are moving more freely. Trebles and washed 
doubles have developed more life. Smalis are in strong 
demand by electricity-making concerns. Bigger tonnages 
of gas coal are going South. Coke nuts for central- 
heating purposes are in better request. Foundry and 
furnace descriptions are steady. Quotations: Best 
branch handpicked, 27s. to 28s. ; Derbyshire, best house, 
22s. to 23s. 6d.; Derbyshire best brights, 18s. to 20s ; 
best screened nuts, 17s. to 18s. 6d.; Yorkshire hards, 
17s. to 18s.; Derbyshire hards, 17s. to 18s.; rough 
slacks, 8s. 6d. to 9s. 6d.; nutty slacks, 7s. to 8s. 6d. ; 
smalls, 4s. 6d. to 5s. 6d. 








NOTES FROM THE NORTH. 


Guiascow, Wednesday. 

Scottish Steel Trade—A dull tone prevails in the 
Scottish steel trade this week, and there seems little 
prospect of any improvement this year. Not only are 
specifications for heavy steel extremely scarce, but 
inquiries are again very few in number and of small 
tonnage, and producers are not quite so hopeful at the 
moment. On the other hand, the makers of black- 
steel sheets are doing quite well considering the state 
of depression the world over, and they have a very 
fair amount of work on hand. That is mainly for the 
lighter gauge sheets, and inquiries from the Far East 
point to the possibility of more business from that 
quarter in the near future. Heavy gauge and galvanised 
sheets are much quietcr, and the demand is inclined to 
drop further. The recent agreements of preferential 
treatment from India are likely to be of much benefit 
to the home steel sheet makers when world conditions 
get better. The following are the current market 
quotations :—Boiler plates, 91. per ton; ship plates, 
8l. 15s. per ton ; sections, 8/. 7s. 6d. per ton ; black-steel 
sheets, et 71. 15s. per ton ; and galvanised corrugated 
sheets (No. 24 gauge), 11/1. 5s. per ton, all delivered at 
Glasgow stations. 

Malleable - Iron Trade.—In the West of Scotland 
malleable-iron trade, the conditions remain poor, and it 
is very difficult to keep plant running, as there are so 
few orders in the market. The re-rollers of steel bars 
are in a similar plight and work is so short at the 
moment that some firms have dropped to half-time 
working. Quotations are unchanged, and are as follows : 
“Crown ” bars, 91. 15s. per ton for home delivery, and 
9l. 5s. per ton for export; and re-rolled steel bars, 
71. 5s. per ton for home delivery, and 61. 10s. per ton for 
export. 

Scottish Pig-Iron Trade.—No change can } be 
reported in connection with the pig-iron trade of Scotland 
as the demand continues on a very low level. The home 
consumption is negligible at present, and our usual 
overseas buyers are sending forward very few orders. 
The number of furnaces in blast remains at two. The 
following are to-day’s quotations :—Hematite, 67s. 6d. 

r ton, delivered at the ste@lworks ; and foundry iron, 
No. 1, 70s. per ton, and No. 3, 67s. 6d. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, December 3, amounted to 95 tons. 
Of that total, 45 tons went overseas and 50 tons coast- 
wise. During the corresponding week of last year the 
figures were 175 tons overseas and 231 tons coastwise, 
making a total shipment of 406 tons. 


yet 
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Scottish Shipbuilding.—The Scottish shipbuilding 
industry has now entered upon the last month of one 
of the poorest years on record, and one which will long be 
remembered on account of the great scarcity of work in 
the yards. It seems hardly conceivable that, during the 
past eleven months, the Scottish output has been only 
40 vessels, with a total of 69,297 tons. The following are 
the details for the past month and for the year to date :— 





November, Eleven 
1932. Months, 1932. 
ee 
Ves. Tons. Ves. Tons. 
The Clyde ” sa 3 10,515 23 54,160 
The Forth ... ane 2 265 9 10,777 
The Tay oe — — 1 720 
The Dee and Moray 
Firth bat a — 7 3,640 
Totals ... va 5 10,780 40 69,297 


The Clyde figure for the eleven months of this year— 
54,160 tons—was more than equalled in the month of 
November, 1928, when the output for that one month 
was 56,585 tons, and indeed there have been many 
occasions when the monthly total has exceeded the total 
of this year to date. It is freely felt, however, that there 
are better times ahead and that rock bottom has now 
been touched; at any rate, the shipbuilding industry can 
scarcely have a worse year for work than this one has 
been. New contracts have recently been few in number, 
but during the past month two have been placed on the 
Clyde and one on the Tay, and although none of these 


NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 

7 p.m., Storey’s-gate, S.W.1. Informal Meeting. “A 
Comparison tween Communistic and Capitalistic 
Methods of Organisation *’ (based on his recent experience 
in Russia), by Mr. J. L. Hodgson. Graduates’ Section, 
London : Monday, December 12, 6.45 p.m. ‘“ Injectors 
for Boiler-Feeding Purposes,” by Mr. F. T. Barwell. 
Yorkshire Branch : Wednesday, December 14, 7.30 p.m., 
Grand Hotel, Sheffield. ‘‘ Manufacture and Installation 
of a Modern Water-Tube Boiler,” by Major 8S. J. Thomp- 
son. South Wales Branch: Thursday, December 15, 
6 p.m., South Wales Institute of Engineers, Cardiff. 
Thomas Lowe Gray Lecture. “ Eight Years’ Salvage 
Work at Scapa Flow,” by Mr. E. F. Cox. East Midlands 
3 ursday, December 15, 7 p.m., Technical 
College, Lincoln. ‘“‘ The Reduction of Weight in High- 
Speed Compression-Ignition Engines,” by Wing-Comm. 
T. R. Cave-Browne-Cave. Western Branch: Thursday, 
December 15, 7 p.m., Merchant Venturers’ Technical 
College, Bristol. “‘ Engineering Administration, Control 
of Stores, Production, Purchases and Costs,” by Mr. 
H. 8. Cooper. North-Western Branch: Thursday, 
December 15, 7.15 p.m. Engineers’ Club, Manchester. 
“* Mechanical Experiments of S. Z. de Ferranti,” by A. 
Hall. Glasgow and West of Scotland Branch: Thursday, 
December 15, 7.30 p.m., Royal Technical College, Glas- 
oe “* Gaseous Fuel for Road Transport,” by Dr. O. 
needen. Southern Branch: Thursday, December 15, 
Municipal College, Portsmouth. ‘“‘ The 





vessels is large, the orders are nevertheless most pt- 
able. The month of December has opened well for the 
industry on the Forth, as the Burntisland Shipbuilding 
Company, Limited, has just booked a repeat order from 
the Joseph Constantine Steamship Line, Limited, Middles- 
brough. This contract, which is the eighth cargo vessel 
booked this year by the Burntisland Company, is for a 
vessel of 1,500 tons deadweight carrying capacity. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Coal Trade.—While confidence that the future 
outlook of the Welsh coal trade is returning to a 
measure of prosperity is growing. present demands remain 
inadequate to absorb the output of collieries, especially 
in respect to large Admiralty and Monmouthshire 
descriptions. This is causing colliery owners much 
concern and many difficulties, for it means that there 
is only a limited request for about two-thirds of the out- 
put of the coalfield. This, in turn, limits the production 
of small and the make of sized products, and, as the latter 
is in demand owing to the increasing use of mechanically- 
fired boilers, supplies have become scarce and command 
considerable premiums on the minimum prices. Smalls, 
too, are difficult and, owing to temporary stoppages at 
the collieries through lack of demand for large, sometimes 
difficult to obtain for prompt delivery. In fact, some 
collieries, in order to meet their commitments for small, 
have been compelled to continue working, though having 
no orders for large, the output of which has had to be 
put intostock. Developments in regard to gas-driven and 
heavy-oil vehicles, have created better prospects in the 
home iron and steel industries, and aroused hopes for the 
future. Furthermore, the possibilities of the establish- 
ment of new industries and the extension of present 
businesses are expected to result in an improved demand 
for coal in the near future. 

Blast Furnaces to Re-start.—The blast furnaces of the 
Blaenavon Company, Limited, and the coke-oven and 
by-products plant are to resume operations after having 
been idle since the 1926 strike. Preparations for the 
restart of the blast furnaces have been going on since 
July last, and already the company’s colliery has resumed 
work. The company owns three blast furnaces and 
72 coke ovens at Blaenavon, Monmouthshire, and work 
will be provided for about 700 men. The Great Western 
Railway bre ape | has placed an order for 100,000 steel 
sleepers, which will absorb 10,500 tons of steel, besides 
46,500 tons of steel rails, fishplates, bolts and girders for 
bridges and structural work during 1933. The orders have 
been divided among works chrougeeus the country. Part 
of the work will be carried out at the Cardiff Dowlais 
Works and the Port Talbot Margam Works of Messrs. 
yee pram Keen, Baldwins) [ron and Steel Company, 
zimited, 

Coal for Timber —A further effort to increase coal 
exports by reciprocal trading has been accomplished by 
an agreement to supply Newfoundland with 40,000 tons 
of Welsh coal in cathange for an order for 38,000 cords 
of Newfoundland props which will be used in the Welsh 
mines. Already similar barter terms have been arranged 
with Finland and Sweden, but in these cases, while the 
wood came to South Wales, the coal was supplied chiefly 
from the north. This will not be the first time that 
Newfoundland props are used in the Welsh mines, for 
considerable quantities were imported in 1924 and 1925, 
after which they ceased as a result of an export embargo 
by the Newfoundland Government. 








THe Sate or Seconp-Hanp Euectric Incanpsgs- 
cent Lamps a8 NEw.—Upon a motion brought by 
Messrs. The General Electric Company, Limited, recently 
in the High Court of Justice, Mr. Justice Eve, granted 
& perpetual injunction against the defendant, a woman 
trader, restraining her from selling or offering for sale 
second-hand or used Osram lamps as genuine new or 
unused lamps of this make, or from passing off as, or 
for new or unused Osram lamps, any Osram lamps which 
are second-hand or used. 





7.30 p.m., 
Mechani t of Waterworks Engineering,” by 
Major J. Hawksley and Mr. J. Dalrymple. L : 
Friday, December 16, 6 p.m., Storey’s gate, 8.W.1. 
“ Piston Temperatures in a Solid-Injection Oil —_—. 
and “‘ Experiments on a Supercharged Single-Cylinder 
High-Speed Petrol Engine,” by Dr. G. F. Mucklow. 


Junior INSTITUTION OF ENGINEERS.—To-night, 7.30 

.m., Royal Society of Arts, John-street, Adelphi, W.C.2. 

residential Address. ‘‘ The Future of Water Power in 
Great Britain,” by Sir A. Gibb. Friday, December 16, 
7.30 p.m., 39, Victoria-street, S.W.1. “‘ The Manufac- 
ture of Photographic Films,” by Dr. H. Baines. 

Norts or Eneianp Institute or MINING AND 
MecHanicaL Enoinerrs.—Saturday, December 10, 
2.30 p.m., Newcastle-on-Tyne. “ Fossil Remains of 
Trees in the Roof of a Coal Seam,” by Mr. A. Walker, 
“The Microstructure of the Coal in Certain Fossil 
Trees,” by Prof. G. Hickling. ‘“‘The Location of a 
Concealed Whin Dyke by Geophysical Surveying,” by 
Prof. G. Poole, Mr. J. T. Whetton, and Mr. J. Carr. 
“ Overturning Skip Winding in Coa] and Salt Mines,” by 
Mr. H. J. F. Hebley. 

Institute oF British FounpRyMEN.—East Midlands 


Branch: Saturday, December 10, 6 p.m., Technical 
College, Derby. ‘* High-Duty Cast-Iron,” by Dr. A. L. 
Norbury. West Riding of Yorkshire Branch; Saturday, 


December 10, 6.30 p.m., Technical College, Bradford. 
‘“*A Few Foundry Problems,” by Mr. W. Fearnside. 
Newcastle-upon-Tyne and District Branch: Thursday, 
December 15, 7.30 p.m., Neville Hall, Newcastle-on- 
Tyne. ‘‘ NitriCast Iron—Cast Iron suitable for Nitrogen 

ardening,” by Mr. J. E. Hurst. Scottish Branch: 
Saturday, December 17, 4 p.m., Heriot-Watt College, 
Edinburgh. ‘A Talk on Contraction,” by Mr. J. 
Simpson. “Jobbing Foundry Problems,” by Mr. J. 
Wilson. Lancashire Branch, Junior Section: Saturday, 
December 17, 7.30 p.m., College of Technology, Man- 
chester. ‘“ The Conditions affecting the Behaviour of 
Carbon in Cast-Iron,” by Mr. E. L. Rhead. 

InstITUTE oF TRANsPoRT.—Monday, December 12; 
5.30 p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. ‘‘ British Main Line Electrifica- 
tion,” by Mr. F. Lydall. Birmingham and District 
Section: Tuesday, December 13, 5.45 p.m., Queen’s 
Hotel, Birmingham. “ Progress and Development of 
Road Passenger Transport,” by Mr. M. J. Somerfield. 
Manchester, Liverpool and District Section: Friday, 
December 16, 6.30 p.m., Midland Hotel, Manchester. 
“The Relationship of Heavy Road Traflic to Road 
Costs,” by Mr. E. L. Leeming. 

InstrruTION oF ELeEcTrical ENGInEERS.—North 
Eastern Centre: Monday, December 12, 7 p.m., Arm- 
stro’ College, Newcastle-on-Tyne. “The Relative 
Fuel Economy of Electricity, Gas, Oil and Solid Fuel 
as Heating Agents,” by Mr. A. H. Barker. Also at 
Scottish Centre: Tuesday, December 13, 7 p.m., North 
British Station Hotel, Edinburgh. North-Western Centre - 
Tuesday, December 13, 7 p.m., Engineers’ Club, Man- 
chester. Joint Meeting with Institution of Post Office 
Engineers. ‘‘ The Inland Telegraph Service—The Intro- 
duction of Modern Machinery and Methods,” by Mr. 
R.P.Smith. South Midland Students’ Section : Tuesday, 
December 13, 7 p.m., The University, Birmingham. 
“ Switchgear,” by Dr. C. C. Garrard. Also at London 
Students’ Section : Friday, December 16, 7 p.m., Vietoria- 
embankment, W.C.2. North Midland Students’ Section : 
Tuesday, December 13, 7.15 p.m., Hotel Metropole, 
Leeds. “Damaging Characteristics of Lightning 
Surges,” by Dr. i. C. Bowker. London: Thursday, 
December 15, 6 p.m., Victoria-embankment, W.C.2. 
Joint Meeting with Institution of Mechanical Engineers 
and Institute of Fuel. ‘‘ Post-War Developments in 
High-Pressure Boilers,” by Mr. C. H. Davy and Mr. 
C. H. Sparks. 


Instrrvure oF Merats. Scottish Local Section :| prog 


Monday, December 12, 7.30 p.m., 39, Elmbank-crescent, 
Glasgow. Joint puing with Institution of Engineers 
and Shipbuilders in Scotland. “Ageing and Age- 
Hardening in Metals,” by Dr. C. H. Desch. North-East 
Coast Local Section : Tuesday, Decembcr 13, eB carer 
Armstrong College, Newcastle-on-Tyne. “ Centri 





Casting of Non-Ferrous Alloys,” by Mr. F. W. Rowe, 
Birmingham Local Section: Thursday, December 15, 
7 p.m., The University, Birmingham. ‘“ Welding of 
Copper,” by Mr. H. Martin. 

INsTITUTION oF CrviL ENGINEERS.—Tuesday, Decem- 
ber 13, 6 p.m., Great George-street, S.W.1. “ The 
Causes and Prevention of Bed Erosion, with Special 
Reference to the Protection of Structures Controlling 
Rivers and Canals,” by Mr. A. D. Butcher and Mr. J. D. 
Atkinson. Wednesday, December 14, 6.30 p.m., 
Students’ Meeting. “The Diversion of the Grimsby 
Main Outfall Sewer and Graving Dock Discharges,” 
by Mr. J. A. Fisher. 


INsTITUTE OF MARINE ENGINEERS.—Tuesday, Decem- 
ber 13, 6 p.m., 85, The Minories, E.C.3. “* Experiences 
with High-Pressure Steam Installations in the Royal 
Navy,” by Eng.-Capt. 8S. R. Dight. 

Socrér& pes Incénreurs Crvits pE France.—Tues- 
day, December 13, 6 p.m., Institution of Mechanical 
Engineers, Storey’s-gate, 8.W.1. “The Use of Aero- 
and Hydrodynamics in Practical Engineering,”’ by Mr. 


M. G. Driessen. 
ILLUMINATING ENGINEERING Socrety.—Tuesday, 
December 13, 7 p-m., Caxton Hall, Westminster, 8.W.1. 


Joint Meeting with Society of Glass Technology. “‘ An 
Introductory Review of the Work of the B.5.I. Sub- 
Committec on Light Diffusing Glass,” by Dr. 8. English. 
“‘ The Theory and Specification of Opal Diffusing Glasses.” 
Part I., by Mr. J. W. Ryde and Mr. B. 8. Cooper. Part 
II, by Mr. B. 8. Cooper and Mr. W. A. R. Stoyle. “‘ Some 
Aspects of the Manufacture of Opal Glass,” by Dr. W. M. 
Hampton. 

InstiruTION oF STRUCTURAL ENaGtnzERS.— Yorkshire 
Branch : Tuesday, December 13, 7 p.m., Hotel Metropole, 
Leeds. ‘“ Reconstruction of Ryde Pier and Contingent 
Works,”’ by Mr. C. J. Jackaman. 

SHEFFIFLD METALLURGICAL AssocriATION.—Tuesday, 
December 13, 7.30 p.m., 198, West-street, Sheffield. 
‘* Metallurgical ts of Electrical Manufacture,” 
by Mr. W. R. Franklin. 

INSTITUTION OF AUTOMOBILE ENGINFERS.—Coventry 


Centre; Tuesday, December 13, 7.30 p.m., King’s 
Head Hotel, ventry. ‘* Hydraulic rakes,” by 
Mr. F. G. Parnell. 

Royat Mertororocican Socrery.—Wednesday, 
December 14, 5 p.m., 49, Cromwell-road, South Kensing- 


ton, 8.W.7. “The Thermal Balance of a Water Drop 
or Ice Particle Suspended in the Atmosphere, and the 
Effect of Radiation on the Upper Layers of the Atmos- 
here,” by Mr. C. 8. Durst. ‘‘ World Weather, V,” by 

r. E. W. Bliss and Sir G. Walker. ‘“‘ The Breakdown 
of. Steep Wind Gradients in Inversions,” by Mr. C. 8. 
Durst. 

INsTITUTION OF CHEMICAL ENGINEERS.—Wednesday, 
December 14, 5.30 p.m., Chemical Society, Burlington 
House, Piccadilly, W.1. ‘‘ Functional Testing of Chem- 
ical Plant: Some Theoretical Aspects,’’ by Mr. A. L. 
Bloomfield. ‘“‘The Testing of an Evaporator,” by 
Professor W. E. Gibbs. ‘“ The Theory and Practice of 
Testing Stills,” by Dr. A. J, V. Underwood. 

INSTITUTION OF ENGINEERING INSPECTION.—Wednes- 
day, December 14, 5.30 p.m., Royal Society of Arts, 
Sales-ateeeh, Adelphi, Wo. “Air Compressors : 
Representative Types and Modern Test Bed Practice,” 
by Mr. 8. E. Goymour. 

BELFAST ASSOCIATION OF ENGINEERS.—Wednesday, 
December 14, 7.20 p.m., Municipal College of Technology, 
Belfast. ‘Metal Treatment by the Oxy-Acetylene 
Process,”’ by Mr. T. Milne. 

INSTITUTION [OF ENGINEERS-IN-CHARGE.—Wednesday, 
December 14, 7.30 p.m., St. Bride Institute, Bride 
Lane, Fleet-street, E.C.4. ‘“ The Design and Operation 
of a Thermal Electric Storage Plant,’”’ by the E. M. 
Ackery. 

Society or Cuemicat InpustrRY: CHEMICAL ENGIN- 
EERING Grour.—Thursday, December 15, 6.45. p.m., 
The University, Bristol. ‘“ Joint Meeting with Bristol 
Section and Plastics Group. ‘The Use of Rubber in 
the Chemica! Industry,’’ by Mr. N. Swindin. 


Norru-East Coast Institution or ENGINEERS AND 
SHreRvILpERS.—Tees-Side Branch : Thursday, December 
15, 7.80 p.m., Cleveland Scientific and Technical Institu- 
tion, iddlesbrough. ‘“ Rejuvenation and _ Recondi- 
tioning of Ships and their Machinery,” by Mr. A. 
Hamilton. 

INSTITUTION OF MUNICIPAL AND County ENGINEERS.— 
Friday, December 16, 6.30 p.m., 84, Eccleston-square, 
8.W.1. ‘“ Heavy Traffie—Light Traffic,” by Dr. P. E. 
Spielmann. 








HyYGIEnr In Tre Far Fast.—In the course of a lecture, 
entitled ‘“‘ Hygiene in the Far East,” which he delivered 
in London on November | last under the auspices of the 
Chadwick Public Lecture Trust, Professor Kielstra, of 
Leyden University, Holland, gave an account of the 
work of the Public Health Service in the Netherlands 
East Indies. The present organisation, which originated 
in 1804, stated the lecturer, consisted of a large staff of 
doctors, assistants and vaccinators, partly Europeen and 

ly Indian, spread over all the islands of the Fast 
dian archipelago, and an establishment of modern 
laboratories for experimental work. After speaking on 
the prejudices of the indigenous ulation and on the 
reas so far made under difficulties, Professor Kielstra 
concluded that the Public Health Service should confine 
its work to such general hygienic measures as the draining 
of swamps, the regulating of rivers, and the improvement 
of housing conditions until ethnological and social 
observations showed that the indigenous population was 
ripe for more individual medical treatment. 





— ENG PRESS ONS 


__[DEG. 9, 193; 








13-IN. FOUR-SPINDLE AUTOMATIC BAR MACHINE. 
CONSTRUCTED BY MESSRS. B.S.A. TOOLS, LIMITED, ENGINEERS, BIRMINGHAM. 


(For Description, see Page 676.) 




















Fie. 15. Tooi-Stipe Operating CaM AND GEAR. Fie. 16. CoLtitet-Opgeratine Cam anr PusHER MECHANISM. 




















Fie. 17. Mgomanism ror Tor Suipg AND FoR INDExine Sprxp_e CARRIER. Fic. 18. Sror Gear on Sprxpie CARRIER. 














DEc. 9, 1932.]_ 


ENGINEERING. 





685 _ 





ENGINEERING. 


Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewrat similar titles. 

TELEGRaPHIO ‘“‘ ENGINEERING,” LESQUARE, 

ADDRESS LONDON. 
TELEPHONE NumBER—TEMPLE BAR 3663 
(2 lines). 





SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 

For the United Kingdom £3 5 0 





For Canada— 
Thin paper copies ...................0.0+. £218 6 
Thick paper copies........................ £3 3 0 
For all other places abroad :— 
Thin paper copies ........................ £3 3 0 
Thick paper copieg........................ £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 








ADVERTISEMENT RATES. 

The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than 5 p.m. on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 


iug, otherwise they will be taken as correct. 


All accounts are payable to ““ ENGINEERING,” Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 














AGENTS FOR “ ENGINEERING.” 


AUSTRALIA: Gordon and Gotch, Limited, Melbourne; Sydney; 
Brisbane, Perth. Angus and Robertson, Limited, Sydney ; 
N.S.W. T. Willmett and Company, Townsville, North 
Queensland. W. C. Rigby, Adelaide, South Australia; 
Melville and Mullen, Melbourne, Victoria. 

BELGIUM: Brussels: E. F. Satchell, 86, Rue du Tabellion. W. H. 
Smith and Son, 78, Rue Dumarché-aux-Herbes. 

CaNaDA, Toronto, 2, Ont.: Wm. Dawson Subscription Service, 
Limited, 70, King Street East, Toronto, Ont. 

DENMARK, Copenhagen: Technical Press Bureau, Ourogade 34 

EDINBURGH: John Menzies and Company, Limited, Rose-street. 

FRANCK, Paris: Ricour, Chevillet et Cie, 22, Rue de la Banque. 

GERMANY: Hermann J. Fromm, Prinzregentenstrasse, 89, Berlin 
Wilmersdorf. 

GLascow: William Love, 221, Argyle-street. John Menzies 
and Company, Limited, West Nile-street. 

ItaLy: U. Hoepli, Milan. Anonima Libraria Italiana, Torino, 

- and any post office. 

Japan, Tokio: Maruzen Company, Limited, and all branches. 

LIVERPOOL: Mrs. Taylor, Landing Stages. 

MANCHESTER: John Heywood, Limited, 143, Deansgate. 

New ZEALAND: Gordon and Goteh, Limited, Wellington, 
Auckland and Christchurch. 

Wonmez. om: Cammermeyer’s Boghandel, Carl Johans Gade, 

SOUTH AFRICA: Central News Agency, Limited. Head Office— 
Johannesburg; and Pretoria, Capt Town, Port Elizabeth, 
Bloemfontein, Durban and various branches and book- 
stalls throughout South Africa. Wm. Dawson and Sons 
(South Africa), Limited, 29, Long-street, Capetown. 

TaSMANIA: Gordon and Gotch, Limited, Launceston, Hobart. 

Usrrgp Stags, New York: For subscriptions, The International 
News Company, 131, Varick-street: For advertisements, 
Foreign Publishers Representatives, Inc., 67, West 44th-street. 


CONTENTS. 
PAGE 
The Cardiff Engineering Exhibition (Jlus.)............ 669 
Fundamental Difficulties of Deformeter Analysis 
| RTE TCT RCE MT TTT CMM TUT IETS Pees 671 


The Works of Messrs. C. A. Parsons and Company, 
6 


SL a ES 
1j-in. Four-Spindle Automatic Bar Machine 


tee Lanett Sica eene ae 
International Railway Congress, Cairo, 1933........ 678 
ow | BIS 679 


20,000 kv.-a. Synchronous Condensers (Jllus.) .... 680 
MIMI, oad. Licence Laseadaceces disobincdiiddshiccbi 682 
Notes from the North-West 2...0..........c.:ccccccssesseseses 682 
eee ae SEER ie scaieieaaaiiccae cali 
Notes from Cleveland and the Northern Counties 682 
Notes from South Yorkshire 682 
Notes from the North ........... . 682 
Notes from the South-West .. 683 
Notices of Meetings ............. 683 
Fire on Shipboard ................... ; 685 
Eight Years’ Salvage Work at Scapa Flow.. 686 
i radiata aus dl ee Rice Mees: ses: 5 5 vstgetesag 
The Theory of the Velox Boiler (/llus.)..... we 688 
The Gyroscopic Stabilisation of Ships (/ius.) .. 689 


Letters to the Editor—The Theory of the Velox 
Boiler (Jilus.) Controlled Humidity in Woollen 
and Worsted Mills scat 

Diagram of Three Months’ Metal Prices.. 

Northampton Polytechnic Institute Extension 
Building (Jllws.) ................ ie ~*~ 

Yale Industrial Trucks and Ticring Machines 
(Zllus.)......... te ieee ca in 

Atmospheric Action as a Factor in Fatigue of 
Metals (Jllws.)............. F My... 

Circular Tooth Facing Cutter (Jllus.) 

Mechanical Braking and Its Influence on Winding 
Equipment (Jllus.)........ ; . sreioagl 696 


One Two-page Plate—1}-IN. FOUR-SPIN DLE AUTO.- 
MATIC BAR MACHINE. 


ENGINEERING 


FRIDAY, DECEMBER 9, 1932. 








Vol. CXXXIV. No. 3491. 








FIRE ON SHIPBOARD. 


Tue recent fires on the Dutch liner Pieter Corne- 
liszoon Hooft at Amsterdam, the British steamer 
Oregon Star at Hebburn-on-Tyne, and the P. & O. 
vessel Baradine on the Thames have again directed 
the attention of technical men, as well as of marine 
insurers, owners and others, to the gravity of the 
situation which has arisen through the prevalence of 
these serious catastrophes. When dealing with the 
subject of “ Fire at Sea,” in these columns in July 
last, we took occasion to mention the outbreaks 
which had seriously damaged and delayed the 
completion of the German liner Europa, and had 
destroyed the British passenger vessel Bermuda. 
It is of interest and important to note that these 
fires all took place in port. In four of the cases out 
of the five the ships had been in the hands of the 
builders or repairers, and in the remaining one, that 
of the Dutch vessel, it appears that she was left 
for a time with no one on board, owing to the 
presence of disinfecting gas. 

On account of the unobtrusiveness of the measures 
which are taken to protect life and property on board 
ship from fire, and also, unfortunately, because of 
the manner in which accounts of these accidents are 
presented to the public in a section of the non- 
technical press, the general public, and perhaps 
even that part of the scientific world which is not 
directly concerned, is largely unaware of the pre- 
cautions which are already voluntarily and com- 
pulsorily taken by shipowners, and their technical 
advisers. Although, however, much is now done, 
matters are not being allowed to rest where they 
are, and an influential committee of shipowners 
and shipbuilders has been set up by the Chamber of 
Shipping of the United Kingdom to inquire into the 
subject in all its bearings. We are glad to observe 
that two leading members of the staff of Lloyd’s 





Register of Shipping have been appointed to serve 
on this committee ; they will be in a position to 





place at the disposal of their fellow members the 
results of the investigations which Lloyds have 
already made, and to aid the deliberations with the 
widest and most authoritative knowledge that can 
be brought to bear thereon. The subject is also 
being considered by the technical institutions con- 
nected with shipbuilding, and, in an able contribu- 
tion to the discussions of the North-East Coast 
Institution of Engineers and Shipbuilders, read on 
November 11, Mr. E. Leslie Champness dealt 
with the subject. We are pleased to note that, in 
many of his suggestions, he was in agreement with 
the proposals contained in our article of July last 
above referred to. 

The official figures relating to the loss of life on 
British ships, on account of fire, for the last 10 years 
show a total of 159 casualties, a serious number in 
itself, but infinitesimal in comparison with the 
wholesale destruction by some other methods of 
transport. Of the number of such deaths on board 
ship, 100 were of members of the crew. Only nine 
passengers were killed, together with one stowaway, 
but the lives of no fewer than 49 shore labourers 
were lost. These figures tend to show the serious 
proportion of damage due to fire when vessels are in 
port. The whole subject, while naturally dividing 
itself under the headings of loss of life and loss of 
property, may also, especially in the light of recent 
events, be considered under the aspects of fires at 
sea or in port, and further as regards prevention, 
detection, and quenching. As regards the cause of 
fires, incendiarism at sea is almost unthinkable, 
and careful investigation has failed to detect it 
when outbreaks have taken place in port. Careless- 
ness and stupidity are everywhere noticeable, as 
witness the wanton destruction of valuable carpets 
and furniture with 'ighted tobacco and matches, 
and also the temerity of workmen when engaged 
on repairs, especially when at all hurried. Dangerous 
commodities are not carried in passenger vessels, 
and strict precautions are taken against spontaneous 
combustion. 

We have mentioned before, that while the present 
official requirements contain fairly comprehensive 
regulations regarding appliances for fighting fires 
after they have broken out, and the elaborate pre- 
cautions required by Lloyd’s Rules regarding elec- 
tric lighting and power are excellent, yet, so far as 
the all important question of the subdivision of 
passenger spaces is concerned, the naval architect is 
only required by the Board of Trade to arrange for 
fire resisting bulkheads at a spacing of 131 ft., 
so that fire might spread unchecked horizontally 
over a ’tween deck passenger space having a volume 
of about 100,000 cub. ft., and vertically through a 
range of several ‘tween decks. This does not com- 
pare favourably with the attempts made ashore in 
modern buildings to restrict the spread of fire, and 
there does not appear to be any good reason why 
steps should not be taken, in new ships, to confine 
outbreaks within narrower bounds, by curtailing 
the volume and extent of these compartments, 
without unduly restricting the spaciousness of the 
passenger accommodation now demanded. The 
main alleyways might be divided up by means of 
light fireproof doors, and these could also be placed 80 
as to prevent a rush of smoke and heated air up the 
stairways and passenger lifts. It would be necessary 
not only to prevent the least chance of passengers 
and crew being trapped in any compartment, but 
even to eliminate any suspicion of this being 
possible. 

These doors should be self closing, incapable of 
being fastened, and always made to open in the 
direction of any rush. As long as the principal 
stairways from the various compartments are 
conveniently and centrally arranged, little would be 
gained by the provision of emergency exits, the posi- 
tion of which would necessarily be unfamiliar to the 
passengers, and might easily lead to confusion and 
delay by people obstructing one another. The 
sacrifice of space, and complication in the design, 
which these would entail, would also be a greater 
handicap than the shipowner could reasonably 
be expected to bear. , 

The large public rooms, especially those situated 
on the upper and weather decks, present a serious 
problem. They are empty at night, and a fire 
in them might tend to bar the transit of passengers 
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from below to the boats, and to endanger the latter, 
especially when constructed of wood. The provision 
of a system of automatic sprinklers in such rooms 
has been suggested in some quarters, and, while 
this method has been brought to a considerable 
degree of perfection in recent years, and has been 
found most useful in the case of workshops and 
factories, yet the damage which might be done in 
such buildings by an accidental discharge of water 
would be small compared with that which would over- 
take the expensively-furnished public rooms of a 
large liner, and great precautions would have to 
be taken to avoid the possibility of this happening. 
It would be comparatively easy to arrange the 
stairways and lifts leading from below to be capable 
of being completely divided from the public rooms, 
especially at night, by means of fireproof divisions, 
so as to make the exit from the cabins to the open 
decks and the boats safe and unobstructed. 

Steel boats are safer, so far as fire is concerned, 
than wood ones, and, while on the subject of material, 
it must be said that a very great advantage would 
be attained, so far as the subject of this article is con- 
cerned, if a large part of the wood and other inflam- 
mable material, used in the fitting out and furnishing 
of ships, were to be replaced by metals, asbestos, 
and other such less dangerous alternatives. A 
whole range of new manufactures would arise, if 
divisional bulkheads, partitions, and ceilings were 
constructed as far as possible of such materials as 
light pressed steel, composite non-combustible 
substances having an asbestos basis, thin plywood 
with an asbestos backing, or plywood having a metal 
coating of galvanised steel or aluminium. Many 
articles of furniture might be made of such non- 
combustible materials as aluminium. 

Deck compositions have now been used for a 
good many years as substitutes for wood sheathing 
on steel decks, with generally excellent results. 
Their use has, however, been practically confined 
hitherto to lower decks and those parts of the 
upper decks which are not exposed to the weather, 
as they have not been found to be so durable as 
wood under the latter condition. It would be an 
excellent thing, from the point of view of fire preven- 
tion, if manufacturers would turn their attention 
to the production of a composition suitable for 
weather decks. The paper on “ Fires on Ships ” 
referred to above contains a reference to wood 
sheathing on steel decks, to the effect that they are 
not regarded as a potential menace so far as fire is 
concerned. A good many years ago, however, the 
completed wood sheathing of the shell plating of an 
armoured first-class cruiser was almost completely 
burned off her, while she was nearly ready for 
launching on the Clyde, the fire being started 
by a paring from a hot rivet. No one who witnessed 
that event would ever feel secure thereafter regarding 
the immunity of wood deck sheathing from a like 
disaster. It would seem more likely that wood is 
still used for deck sheathing on exposed decks 
because a satisfactory non-inflammable substitute 
has still to be found. 

A letter has recently been published in the daily 
press in which a ship-master points out that no law 
at present exists to compel passengers to attend 
fire and boat drill on board ship, and urges that 
attendance on these should be made legally com- 
pulsory, under penalty. As the gallant captain is 
now retired from active service, he may have 
forgotten the droll stories, which are sometimes 
told by the experienced voyager, regarding the 
unsuccessful efforts of military-minded master 
mariners to regulate the ordinary deportment and 
time-keeping habits of consequential first-class 
passengers, The difficulties attending this matter 
were pointed out in our prev'ous article, and the 
dismay with which our great passenger lines con- 
template the proposal to make them the means of 
inflicting condign punishment on such personages 
as rajahs and millionaires, for non-attendance at 
drill, is reflected in the rush of letters to the press 
deprecating the necessity for such action. It is 
satisfactory to note from this correspondence that 
the liner companies are of opinion that passengers 
realise the importance of these drills, that attendance 
at them is satisfactory and only neglected by a 








A good many lessons could probably be learnt 
from land practice, as regards limitation of the 
extent of fires, the enforced efficiency of patrols, 
and the provision of automatic means for quelling 
conflagrations once they have broken out. This 
applies particularly to the periods when ships 
are in port, and when they are more or less under 
the divided control of a reduced ship’s staff and of a 
shipbuilder’s or repairer’s management. It is 
clear from recent events that the precautions 
taken in these cases are in need of being tightened 
up, vessels at this time being in a particularly 
vulnerable state. The control should be unified, a 
rigid and constant inspection carried out, and, when 
a ship is temporarily disorganised, provision made 
to supply anything that is lacking from the shore. 








EIGHT YEARS’ SALVAGE WORK 
AT SCAPA FLOW. 


Tue fifth Thomas Lowe Gray Lecture was delivered 
at the Institution of Mechanical Engineers, Storey’s- 
gate, St. James’s Park, on Friday, December 2, 
the chair being occupied by the President, Mr. 
William Taylor, O.B.E. The lecture was entitled 
* Eight Years’ Salvage Work at Scapa Flow,” and 
was delivered by Mr. E. F. Cox, of the firm of 
Messrs. Cox and Danks, Limited, Regent-street, 
London. As the rules of the Institution preclude 
publication of the lecture until it has been incor- 
porated in the printed Proceedings, a short summary 
is all that is possible here. The salvage work 
described was that of raising part of the ex-German 
Fleet, which was scuttled in the Flow on June 21, 
1919, and comprised 72 vessels, built at a cost of 
40,000,0001. Mr. Cox did not spend much time 
explaining why he undertook the work, but, after 
a brief outline, proceeded to a description of the 
actual operations. With disarming candour he 
explained that he had had no previous experience 
in salvage work, and from time to time referred 
to the difficulties into which that want of experience 
had led him, and how, as he gained knowledge, 
they became less formidable. As the lecture 
proceeded, it became clear, however, that he has 
now gained a complete mastery of marine salvage 
technique, and that by handling such a number of 
ships over such a long period, by employing a 
number of men continuously, and by investing large 
amounts of capital in plant and material, he may 
be said to have raised salvage from an isolated 
operation to an industry. 

The first part of the lecture, which was copiously 
illustrated by lantern slides, was devoted to an 
account of raising some of the sunken destroyers, 
of which 25 were salved between August 1, 1924, 
and April 30, 1926. Of these destroyers, all but 
one, which was partly ashore, were lying on the 
bottom, 12 of them on their sides, others bottom 
upwards, and the remainder upright. Eighteen of 
them weighed 750 tons each, and seven 1,300 tons 
each. The destroyers were raised by wire-rope 
slings passed underneath them, the chains, used 
initially, proving unreliable. The ropes were passed 
over pullies arranged on a long shaft extending 
along the inner edges of two pontoons formed by 
cutting a floating dock in half. The early part of 
this work was described in ENGINEERING, vol. 
exviii, pages 233 and 373 (1924). 

Mr. Cox described, by means of blackboard sketches, 
the method of slinging the differently-placed 
destroyers. In the case of those lying upright, the 
wire ropes were passed under the stern through 
the opening above the propeller shafts forward 
of the propeller brackets. The vessel was then 
tilted up with its fore part as a fulcrum, and further 
ropes were passed under the keel until the whole 
hull was supported. The ropes, 12 in number 
generally, were distributed as evenly as possible, the 
floating dock being moved along as required. 
With a vessel lying on its side, a somewhat similar 
procedure was followed, though the operation was 
more difficult. The vessel was first lifted clear of 
the bottom. The ropes were arranged in this case 
to form endless slings, so that by synchronous 
turning of the pullies, the vessel was turned over 
into an upright position, and was then hoisted to 


smal! minority, the latter usually being experienced | the surface. In some cases this turning operation 


travellers. 


| only occupied one morning. When the destroyers 








had sunk upside down, the work was easier and 
the vessel would rest on her bridge and forward 
gun, so that there was a 6-ft. space or thereabouts 
through which the slings could be passed by the 
divers. The vessel was then lifted clear and the 
docks, with the suspended destroyer, were towed 
into deeper water, where the latter was turned over 
by the slings into an upright position. Two days 
were taken by this operation. There were also some 
exceptional cases. When the fleet had been 
handed over, three destroyers had been tied to one 
buoy, and, on sinking, had piled one upon the other. 
This involved special arrangements, but all three 
vessels were successfully raised. The general 
methods employed in raising the destroyers became 
so effective that the last one was brought to the 
surface in only four days. The initial cost was 
considerable ; 40,0001. had been spent before the 
first destroyer was lifted, there were, for instance, 
100 special pulley blocks, each costing 100/., and 
24 hand-operated winches. Some additional particu- 
lars of this part of the work were given in ENGINEER- 
ING, vol. cxix, pages 476, 743 and 801 (1925). 

Passing on to the larger vessels, Mr. Cox then 
described, again with the aid of the blackboard, 
the work done in salving the 28,000-ton battle- 
cruiser Hindenburg. The vessel was settled in an 
upright position on the bottom, with her masts, 
funnels and other upper works exposed, and was 
lifted by closing all the openings and pumping out 
the interior until she floated. The great difficulty, 
however, was that of keeping the vessel upright as 
soon as she began to get buoyant, and at one time 
she was allowed to settle down again and work was 
stopped for more lucrative operations. Up till this 
point 40,000/. had been spent; indeed, before final 
recovery, she cost Mr. Cox 75,0001., which he just 
got back by her sale as scrap. Over 800 cover 
plates had to be put on the ship to make her water- 
tight, one alone, attached under water, costing 
500/. The men did the work very effectively, and 
when the first pump was started, the water imme- 
diately began to go down, which showed that there 
were no important leaks. 

The real difficulty was that of rendering the 
water in the several compartments immobile, 
owing to the fact that there was intercommunica- 
tion between them by means of large pipes in the 
double bottoms. The various valves on these 
pipes had all been opened at the time of scuttling, 
and the operating spindles disconnected, so that 
they could not be controlled. As the ship was rest- 
ing on solid rock at the stern, which was lower than 
the stem, and asthe dewatering pumps had been fitted 
forward, the water could not be got at at the stern, 
the more so when increasing buoyancy lifted the 
forepart. In this condition the ship was balanced 
on the after part of the keel, which was about 3 it. 
wide, and as the total width was about 104 ft., it 
was impossible to level her, a heel, which eventually 
reached 35 deg., taking place. Mr. Cox then 
described in great detail the methods he had 
employed for preventing this heeling until the 
vessel was sufficiently far out of the water. These 
included propping up the ship with sections of 
destroyers filled with concrete, and the use of 
submersible pumps. He concluded by describing 
the dramatic moment when the ship finally began 
to lift, with 15,000 tons of loose water aft, and as 
she rose commenced to heel over. This went on 
as the pumps continued to work, and finally the 
indicator reached 6} deg., to stop there, however, 
and later to return to 6 deg., which was never again 
exceeded. The vessel was then successfully floated. 

The next two operations described were those of 
salving the battle-cruisers Moltke and Seydlitz. 
The Moltke, of 23,000 tons, was lying bottom 
upwards; the Seydlitz, of 25,000 tons, lying on 
her side. Mr. Cox described how he had conferred 
with Italian salvage experts who had been con- 
cerned with a somewhat similar case to the Moltke, 
and had decided to displace the contained water by 
compressed air. After many difficulties had been 
met with and overcome, the vessel was raised on 
June 10, 1927, and was later towed upside-down to 
Rosyth, and berthed in a dry dock there in that 
position without incurring more damage to the dock 
than was covered by the sum of 8/. As a full 
illustrated account of the raising and berthing of 
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the Moltke was given in ENGINEERING, vol. cxxiii, 
page 741 (1927), and vol. cxxv, page 737 (1928), 
these articles may be referred to for further 
information. 

The Seydlitz, some account of the earlier opera- 
tions on which will also be found in the first of the 
two articles above referred to, was described by 
Mr. Cox as being the most troublesome of all the 
ships dealt with. The armour plating of the side 
lying above the water had been removed to facilitate 
some of the preliminary operations, and the ship 
was, after a great deal of trouble, turned over so 
as to float keel upwards. After having got her 
level, she was towed down to Rosyth upside-down. 
As one side had been largely stripped, the ship 
required careful handling on the voyage down, and 
he thought the men who volunteered for the journey 
were very plucky. The eight years’ work had been 
carried out with very few accidents; only three 
lives had been lost—due, it was regrettable to say, 
to the carelessness of the persons concerned. The 
next ship referred to was the 24,500-ton battleship 
Kaiser. This was lying bottom upwards with a 
list of 8} deg., but was recovered in a vertical 
position, which simplified subsequent operations 
considerably. This question of list, Mr. Cox said, 
was very important ; if a ship could be brought up 
level the remaining handling was quite straight- 
forward. 

At this point Mr. Cox was obliged to break off 
owing to the lateness of the hour, but he kindly 
volunteered to give an account of his work on some 
vessels not touched upon on another occasion. In 
order to give some measure of completeness to this 
account, it may be mentioned that these vessels 
included the 4,000-ton cruiser Bremse,* lying on 
her side; the 20,000-ton cruiser Von der Tann,t 
lying bottom upwards, and the 25,000-ton battleship 
Prinz Regent Luitpold,{ lying bottom upwards with 
a list of 20 deg. In all, Messrs. Cox and Danks have 
raised since August, 1924, vessels aggregating to 
172,100 tons. 

The president, in proposing a vote of thanks to 
Mr. Cox, said that the account they had listened 
to was one of the most thrilling stories of courage, 
enterprise, and determination that had ever been 
heard in that hall, and the man who had carried 
the work through was, he was proud to say, an 
Englishman. He would like to take the oppor- 
tunity of thanking Mr. Cox for his offer to deliver a 
second lecture, and he felt that every effort should 
be made to take advantage of it. 

The vote was seconded by Colonel A. E. Davidson, 
D.S.0., who remarked that the best sign of appre- 
ciation of Mr. Cox’s lecture was the keen attention 
which had been given by the exceptionally large 
audience who had listened to it. The daily press, 
he continued, had given more attention to other 
feats of salvage, such as that of the Egypt, simply 
because large amounts of specie were concerned, 
while Mr. Cox’s splendid work had not occupied so 
large a space as there was, to all but engineers, no 
glamour in retrieving scrap metal. After the vote 
had been vigorously accorded, the meeting ter- 
minated. 

It must be recorded, however, that prior to the 
delivery of the lecture the members rose and 
remained standing whilst the President referred to 
the recent death of a past-president of the Institu- 
tion, Mr. W. H. Patchell, who, the President said, 
had served it faithfully and industriously for many 
years, and had been one of its most active members 
of council, interested in all the subjects of its 
deliberations, and especially concerned with the 
establishment of the various branches. 








Institute oF Puysics.—The inaugural meeting of a 
local section of the Institute of Physics was held at 
Manchester on November 18. Twenty-eight members 
and visitors were present. This is the first local section 
to be formed in this country, but there have been in 
existence for some time local sections in Australia and 
India. Professor W. L. Bragg, F.R.S., was elected 
chairman, and Dr. H. Lowery, local honorary secretary. 
A provisional committee was appointed comprising these 
officers, and Messrs. W. Jackson, F. Oldham, 8. W. 
Redfearn and Drs. F. C. Toy and R. 8. Willows. 





* See ENGINEERING vol. cxxviii, page 782 (1929). 
t See Encnrveerrna, vol. cxxxi, page 96 (1931). 
{ See EncrverRmna, vol. cxxxii, page 96 (1931). 





NOTES. 


Bastc BressEMER STEEL PLant In NORTHAMPTON- 
SHIRE. 


In an article which appeared in our columns, on 
page 413, of volume cxxix (1930), we drew the 
attention of our readers to the entire disappearance 
from our steelworks of the Bessemer converter, and 
at the same time quoted figures indicating that 
large tonnages of Bessemer basic steel were annually 
imported by us from abroad. Our contention was 
that, as we possessed iron ore suitable for the manu- 
facture of the phosphoric Bessemer pig required, the 
bulk of the material imported could and should be 
made at home. In view of our remarks on the 
matter, it is interesting to find that Messrs. Stewarts 
and Lloyds, Limited, Glasgow, have come to the 
same conclusion, as they are proceeding with the 
construction of a large steel plant for the production 
of basic Bessemer steel at Corby, in Northampton- 
shire. In a circular letter to their shareholders, a 
copy of which has been sent to us, Messrs. Stewarts 
and Lloyds state that, in the past, they have been 
forced to rely on imported basic Bessemer steel. 
Recognising that this dependence was altogether 
unsatisfactory, the directors of the firm adopted the 
policy of extending and consolidating the Company’s 
holding of Northamptonshire ores, and, as a result, 
it is stated in the letter, it now controls reserves to 
the extent of some 500 million tons. Full-scale 
experiments and exhaustive trials, it is pointed out, 
have proved that these ores are particularly suited 
for the production of basic Bessemer steel of a high 
standard of quality, at a cost thoroughly competitive 
with the best Continental practice. We understand 
that the new plant will incorporate the best features 
of modern technique adapted to British conditions. 
Messrs. H. A. Brassert and Company, Limited, 
consulting and steelworks engineers, London, will 
design and supervise the construction of the instal- 
lation. In order to derive full benefit from the 
scheme, it is intended also to instal plant for tube 
manufacture on the same site as the iron and steel 
works. The money necessary to meet the cost of 
construction, including that already spent in con- 
solidating the iron-ore position of the Company in 
Northamptonshire, amounts to 3,300,000. A power- 
ful financial group, through the offices of the Bankers’ 
Industrial Development Company, Limited, we are 
informed, has been constituted to provide this sum 
on advantageous terms. When the new plant is 
completed, the products of the Company will be 
entirely British, both in workmanship and material, 
and we take pleasure in congratulating Messrs. 
Stewarts and Lloyds upon the courage and foresight 
they have displayed in taking this important step. 


MEMORIAL TO StR CHARLES PARSONS. 


A book recently published on T'he Great Victorians 
contains, we understand, the name of not a single 
engineer. Possibly, those responsible may have 
felt that, as in the case of Sir Christopher Wren, 
the actual work of the great creative thinkers in 
the Victorian age constituted the only memorial 
required. We fear, however, that the more pro- 
bable explanation is that the importance and 
difficulty of their pioneering labours were im- 
perfectly appreciated, and this has certainly been 
the case in regard to Sir Charles Parsons. His 
achievements necessitated both exceptional insight 
and exceptional courage. Disappointment and 
derision are the common lot of the innovator and 
Sir Charles encountered his full share. His diffi- 
culties were increased by the fact that the steam 
turbine is best suited for large outputs, while at the 
time in question, only small units were in demand. 
In general it may be said that both the initial 
and working costs of large electrical power stations 
have, at the least, been halved by his work. This, 
however, is only one of the achievements of this 
great engineer. He soon turned his attention to 
the question of ship propulsion. Here again the 
early results were most disappointing, and almost 
the whole of the original machinery had to be 
scrapped. By insight and experiment the highway 
to success was finally located, but the first news 
that reached the public concerning this mag- 
nificent piece of pioneering was that the Tur- 
binia had beaten all speed records. Both in 





America and on the Continent this achievement 
was at first met both with incredulity and belittle- 
ment. It is in the offices of the Turbinia Works, 
Wallsend, founded as one sequel to this success, 
that a memorial to Sir Charles was unveiled last 
Friday. Mr. R. J. Walker, the chairman and 
managing director of the Parsons Marine Steam 
Turbine Company, officiated, owing to the absence 
through illness of Miss Parsons. The memorial, 
which was designed and executed by Mr. Herbert 
Maryon, Master of Sculpture at Armstrong College, 
Newcastle-on-Tyne, is a bronze tablet containing a 
portrait of Sir Charles in relief; an inscription 
below the portrait is balanced by a panel above, 
which shows the famous Turbinia steaming at 
full speed. Pilasters on either side, decorated with 
ornaments derived from marine plants and fishes, 
are surmounted by half figures of men engaged in 
setting turbine blades and in gear cutting. The 
bronze panel was cast at the foundry of Mr. A. B. 
Burton at Thames Ditton, Surrey, and is mounted 
on a slab of green marble from Connemara, co. Gal- 
way, Ireland. 


A DecapEe 1n INTERNATIONAL COMMUNICATION. 


The retirement on Wednesday, November 30, of 
Colonel Sir Thomas Purves from the position of 
Engineer-in-Chief of the British Post Office marks 
the close of a decade, during which the development 
of telephone communication, both in this country 
and elsewhere, has been little short of miraculous. 
When Colonel Purves was appointed engineer-in- 
chief in 1922 the telephone trunk system of the 
Post Office consisted almost entirely of aerial lines, 
while communication with places abroad was 
inefficient and was practically confined to Paris and 
Brussels. At the present time telephone com- 
munication by wire is possible with the whole of 
Europe, except Turkey and Greece, and with Ceuta 
in North Africa. In addition, British-owned radio 
links have brought this country into touch with the 
whole of the North American Continent, as well as 
with Australia, New Zealand, South Africa, Egypt 
and Buenos Ayres, while, when the climatic condi- 
tions are favourable, it is also possible to speak over 
similar foreign links with Java, Bangkok, Saigon, 
Morocco and Sardinia. Further, communication 
with certain ocean liners is possible and similar 
contact with India only awaits the provision of 
the necessary stations in that country. In brief, a 
telephone subscriber in Great Britain can now speak 
to 93 per cent. of the telephone subscribers of the 
world. This position has been brought about not 
only by the development of the thermionic valve 
and cognate apparatus, a development in which 
Sir Thomas’ department has played a leading part, 
but by the establishment in 1923 of the Comité 
Consultatif International des Communications 
Téléphoniques & Grande Distance, on which all 
European countries are represented. This body is 
concerned with purely technical problems, such as 
the unification of lines and plant, and at its annual 
conferences Sir Thomas, with his geniality and 
good humour, has done much to ensure that the 
solution of many thorny questions shall be achieved 
without any diminution, apparent or real, of inter- 
national prestige and to keep in view the important 
point that telephone communication must not be 
stultified by national boundaries. During the 
period of which we are writing, our inland trunk 
system has also been practically transformed. 
Underground cables of special design, equipped 
with loading coils, repeaters, filters, and echo 
suppressors having replaced the open wire system, 
so that the main commercial centres are now con- 
nected by circuits, which transmit speech without 
any overall loss of energy. Again, the increasing 
employment of automatic telephony has necessitated 
the design of a great deal of new apparatus, and 
the same is true of the recently-developed radio 
links. Much of this equipment has been devised 
within the Post Office organisation. Equally 
interesting technical advances, as we recently 
recorded, have been made in telegraph communica- 
tion, while the opening of the Post Office Railway 
for parcels traffic and the re-organisation of the 
department’s motor transport must also be included 
in the changes which have taken place under the 
Purves regime. We extend our hearty good wishes 
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to Sir Thomas in his retirement and offer our con- 
gratulations on his appointment to his successor, 
Lieut.-Colonel A. G. Lee, O.B.E., M.C. 


Tue Research DEPARTMENT OF THE LONDON 
MIDLAND aNnD Scorrisu Ratiway. 


We are officially informed that in view of the 
retirement early in the new year, of Sir Henry 
Fowler, K.B.E., Assistant to the Vice-President for 
Research and Development, and of Mr. T. H. Adams, 
Chief Chemist, various changes will be made in the 
organisation and personnel of the Research Depart- 
ment of the London, Midland and Scottish Railway, 
to take effect on January 1, 1933. The headquarters 
of the department will in future be at Euston, and 
Sir Harold Hartley, Vice-President and Director of 
Research, will supervise the work, which will be 
divided into five sections under a research manager. 
The latter will be Mr. T. M. Herbert, who will 
co-ordinate the work carried out in outside institu- 
tions and on the railway itself. The sections will 
be in charge of the following :—Dr. P. Lewis-Dale 
will be in charge of the chemical section ; Mr. F. C. 
Johansen in charge of the engineering research 
section; Mr. E. Millington, metallurgy section ; 
Mr, W. Pritchard, textiles section ; Mr. F. Fancutt, 
paint section. The appointment of Mr. F. C. 
Johansen, who for some years has been on the staff 
of the aerodynamic department of the National 
Physical Laboratory, Teddington, as Engineering 
Research Officer, is the only one which introduces 
new personnel to the company. The general policy 
of the department is supervised by an advisory 
committee, consisting of distinguished scientists and 
the chief technical officers of the company, the 
Director of Research acting as chairman. The 
reorganisation referred to is being carried out with 
a view to improving co-operation between the 
research side and the Company’s technical staff, and 
of co-ordinating to a greater degree the work done 
by the Company on its own system with that carried 
out for it at other institutions, such, for instance, 
as the National Physical Laboratory. 


Tue INstIruTION OF MECHANICAL ENGINEERS; 
NortTu-WeEsTERN BRANCH. 


The activity of the North-Western Branch of the 
Institution of Mechanical Engineers, the high 
standard of the papers presented before it, and the 
practical quality of the subsequent discussions have, 
more than once, received commendation in these 
columns, and are, we think, fairly generally recog- 
nised, but it is not so well known that the North- 
Western branch holds, by virtue of its 1,200 members, 
pride of place amongst its sisters. This large 
membership was reflected in the good attendance 
at the annual dinner held at the Engineer’s Club, 
Manchester, on Thursday, December 1, at which 
Professor Dempster Smith, M.B.E., the chairman of 
the branch, presided. The toast of “ The Institu- 
tion of Mechanical Engineers,” was proposed by 
Sir Francis Joseph, C.B.E., who, in alluding to the 
present general disorganisation of trade, attributed 
it in large part to the fact that the United States 
was unaccustomed to control with finance or deal 
with credit, with resultant liability to panic, and also 
to the fact that the effect of the war on the engineer- 
ing industry had been to pack a half-century’s 
development into four years. The inventions of this 
period had rendered work, that formerly required a 
long apprenticeship, capable of being performed by 
men and women having only a few weeks’ training, 
and this had greatly stimulated mass-production 
methods. Mr. William Taylor, C.B.E., President 
of the Institution, replied to this toast, and, after 
some complimentary references to the branch, said, 
in allusion to the last speaker's remarks that he, 
himself, had always believed that machines relieved 
labour beneficially. He then reminded his hearers 
that Lancashire had been the centre of the English 
watchmaking industry, until it was killed by dump- 
ing from Switzerland and the United States. That 
dumping had occurred might be inferred from the 
fact that just after the war American business men 
had tried to buy American-made watches in England, 
where they were cheaper, for re-export to the 
United States. It was to be hoped that one result 
of the Ottawa Conference would be the re-establish- 
ment of native watchmaking. The toast of “ Our 





Guests ” was proposed by Mr. D. L. Thornton, and 
replied to, on behalf of the Lord Mayor of Man- 
chester, by the Deputy Mayor, Alderman G. F. Titt, 
and by Mr. C. A. Needham, President of the Liver- 
pool Engineering Society. Brigadier-General Magnus 
Mowat, C.B.E., in proposing the health of ‘‘ The 
Chairman,” alluded to the great help received by 
the Institution from Professor Dempster Smith, in 
the Economics side of the Institution examinations, 
and to the number of awards the North-Western 
branch had gained from time to time. Mr. H. L. 
Guy supported this toast, and the chairman, in his 


| reply, made an appeal for more extended support 


to the Benevolent Fund of the Institution. 


Tue Newcomen Soctery. 


The eleventh Annual Report of the Newcomen 
Society for the year 1931-32, indicates that the 
devotion of its members to the cause of historical 
research is not slackening, and that a useful mass 
of information about our forebears’ theory and 
practice, successes and failures, is being built up. 
As, however, this is a subject in which, perhaps 
unfortunately, only a limited number of engineers 
are interested and as, moreover, it is not directly 
related to the struggle for existence, it is without 
surprise that we learn that there has been some 
slight falling off in membership. This now numbers 
251 individuals and 64 libraries or institutions, 
and we hope that before long it will again be possible 
to record anincrease. During the yearnine meetings 
were held in London, Birmingham, and North-East 
Staffordshire, at which a corresponding number 
of papers were read and objects of interest were 
exhibited. One meeting was held simultaneously 
in London and New York. During the summer 
conference, the sites of bloomaries in Beaudesert 
Park, Stoke-on-Trent, were visited and, other works 
of historical interest, including those of Messrs. 
Thos. Bolton and Sons, Oakamoor, were inspected. 
The records of this firm and its predecessors go 
back to the early eighteenth century. It is inter- 
esting to note that during the period covered by 
the report the centenary of the death of Niklaus 
August Otto was commemorated at Cologne, and 
that a statue of Richard Trevithick, the centenary 
of whose death occurs in 1933, was unveiled at 
Camborne. A memorial to Martin Triewald was also 
affixed to the old engine house at the Dannemora 
mines, through the instrumentality of the Tekniska 
Museet, Stockholm. The Honorary Secretary of the 
Society is Mr. A. Stowers, Science Museum, London, 
S.W.7. 





THE THEORY OF THE VELOX 
BOILER. 


On another page, we publish letters from two 
correspondents dealing with the theory of the Velox 
boiler, and both claim that an efficiency of over 100 
per cent. is possible. Neither of our correspondents 
gives the indicator diagram representing the cycle 
he discusses, an omission which we have endeavoured 
to make good below. The point in debate, turns on 
the meaning attached to the term efficiency. In 
our own view, this must be represented by the ratio 
which the heat transferred to the boiler bears 
to the net energy supplied to the working fluid. If, 
however, the efficiency be regarded as the ratio 
of the heat given up by the fluid to the energy 
supplied to it in the form of high-temperature 
heat, so-called efficiencies may then have any value, 
even that of infinity. This will be readily realised 
by considering the case of a compressor which, 
taking in air at atmospheric pressure, heats it by 
an adiabatic compression, after which the air is 
cooled again to its original temperature by passing 
it through the flues of a boiler. In this case no 
energy has been added to the fluid in the form of 
high-temperature heat, whilst heat energy has been 
passed into the boiler. The ratio of the two is there- 
fore infinity, but to call this ratio an efficiency is, 
in our view, misleading at best. It was to avoid 
anomalies of this kind that the plan was introduced 
of rating refrigerating machines by their “ coeffi- 
cient of performance.”’ 

If our own definition be adopted, the consideration 
of the indicator diagram representing any cycle, 
affords absolutely definite proof that efficiencies of 





more than 100 per cent. are impossible. This is a 
necessary consequence of the first law of thermo- 
dynamics, according to which the algebraical sum of 
the heats added and subtracted during any cycle 
must be represented by the area of the corresponding 
indicator diagram. Any result which conflicts with 
this must either be due to an incompatibility 
between the specific heats and the pressures and 
volumes used, or to a failure to complete the cycle. 
The ideal cycle adopted in our article is that in which 
the total heat picked up from the ambient air is 
the maximum possible, and represents, therefore, so 
far as the boiler is concerned, an optimum condition. 
It would, however, involve the use of a reciprocating 
compressor, and in the practical cycles the amount 
of heat picked up from the ambient air is necessarily 
very much less. If our cycle be completed by an 
adiabatic followed by a constant-pressure line, the 
heat picked up from the ambient air will be 
reduced. 


The indicator diagram corresponding to the above 














optimum cycle is represented in Fig. 1. Here the 
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gas which has originally the pressure and volume 
represented by the point A, is compressed adia- 
batically to B. It is then heated at constant volume, 
and its pressure raised thereby to the point repre- 
sented by C. Following this, heat is withdrawn at 
constant pressure until the temperature of the gas 
is reduced to that which it had originally at the 
point A. The cycle is then completed by an iso- 
thermal expansion, during which heat is picked up 
from the ambient air and expended wholly in the 
external work required to complete the cycle. The 
net work done on the gas is represented by area 
A, B, C, D, A. The diagram corresponding to 
the other extreme is represented by the full lines 
in Fig. 2. In this case no heat is picked up 
from the ambient air. The diagram is simply 
a normal diagram for a gas engine in which the 
exhaust is passed through a boiler, to which it 
transfers heat at constant volume along the line 
KA. In this case the heat entering the boiler is 
very much less than what was added to the gas 
along the constant-volume line BC, but the effi- 
ciency of this transfer is, in our definition, still 100 
per cent., and could only differ from this if there 
were an incompatibility in the specific heats, pres- 
sures and volumes. 

The case taken by our correspondents corresponds 
roughly to that represented by the area C, M, L, A, 
B, C, which has both positive and negative loops. If 
we regard work done on the gas as positive, then the 
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loop B, M, C, represents negative work and re- 
duces the total energy passed into the boiler, 
whilst the loop L, M, A, is positive, and in- 
creases the energy passed into the boiler. By taking 
the point M sufficiently near to B, this latter 
loop can be made larger than the negative loop, and 
this is the sole basis of our correspondents claim for 
efficiencies of over 100 per cent. Nevertheless, the 
energy entering the boiler is still exactly equal to 
the net energy supplied to the working agent during 
the cycle, and in our view the efficiency is still 
100 per cent. 


THE GYROSCOPIC STABILISATION 
OF SHIPS. 


By P. P. Scumovsxy, LL.D. 


THE gyroscopic stabilisation of ships has hitherto 
attracted little attention in this country, and at 
the present time, there does not appear to be a 
single private British vessel of any type fitted 
with gyroscopic control. The writer is aware of 
only one English firm, Messrs. William Beardmore 
and Co., Ltd., who are at present interested in the 
question. The British Admiralty made an experi- 
ment a few years ago with a Sperry gyroscope on a 
torpedo boat, but did not proceed with the develop- 
ment. So far as other countries are concerned, a 
description was given in ENGINEERING, vol. cxi, 
page 550 (1921), of the gyroscope installed in the 
American liner Huron, and a further description 











which will sometimes be of the same, and sometimes 
of the opposite, sign to the gravitational couples. 
The gyroscope is required to deal with the resultant 
value of these couples at any instant. The ideal 
controlling system should assist the ship gently to 
attain an even keel in the first phase, absorbing in 
some way the ship’s angular momentum, which is 
of great magnitude even on a few degrees of heeling. 
As the gyroscope, when slightly precessing, tends 
to hold the ship in the inclined position, the con- 
trolling device must be arranged to decrease the 
gyroscopic effect ; in other words, to decrease the 
precessional torque. The best way of effecting this 
is to brake the precessional movement. The brake 
reaction must, of necessity, be taken up on the 
ship’s hull, and the precessional couple exerted by 
the gyroscope will be transformed into a pitching 
movement, which in practice will be of negligible 
dimensions. Assuming an even keel has been 
attained, the gravitational momentum being trans- 
formed into a pitch, the wave couple may still tend 
to swing the ship, and the gyroscopic system must 
now reverse its action, that is to say, the preces- 
sional] torque of the gyroscope must now be increased, 
and the precession accelerated, to oppose the tilting 
couple due to the wave. 

While the brake employed in Schlick’s apparatus 
doubtless absorbed the couples due to the waves, 
it was not an automatic device, and, in addition, 
it interfered with the gyroscopic effect of the rotating 
disc by restraining the freedom of precession. Such 

freedom is an elementary 
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general condition of effi- 
cient gyroscopic opera- 
tion. In their patents of 
1908 and 1910, Messrs. 
Swan, Hunter and Wig- 
ham Richardson, Limited, 
endeavoured to improve 
the Schlick system, but, 
so far as is known, with- 
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was given in vol. cxv, page 140 (1923), of a stabiliser 
for a cruiser belonging to the Imperial Japanese 
Navy. In addition to these installations, a certain 
number of gyroscopes have been fitted to private 
yachts and other small vessels, but the total number 
of ships which have been fitted since the inception 
of the stabiliser is relatively negligible, and none of 
them has been of any great size. These facts 
serve to emphasise the initiative and courage of 
the builders and owners of the Italian 48,000-ton 
liner Conte di Savoia, which—as stated on page 426 
ante, where a description of the vessel was given—is 
fitted with three Sperry gyroscopes. The latter 
were made in this country by Messrs. Vickers- 
Armstrongs, the electrical portions being supplied 
by Messrs. Metropolitan-Vickers. It may be 
recalled that the Conte di Savoia is 811 ft. 9 in. in 
length, with a beam of 95 ft. 10 in., and a draught 
of 30 ft. 6 in. The three gyroscopes, of which the 
rotors weigh over 100 tons each, are grouped together 
in the fore part of the hull, and within the first fifth 
of the vessel’s length. 

Before referring to this vessel further, it may be 
advisable to make some reference to the principles 
of stabilisation employed. It is to Herr Schlick, 
who took out his patent in 1903, that we are in- 
debted for the idea of utilising the momentum of 
a rapidly-rotating disc to stabilise a ship. Unfortu- 
nately, Schlick, when considering the problem of 
absorbing, and transforming into friction, the 
impulses of the sea, made the mistake of fitting a 
manually-controlled constant-acting brake to the 
frame of the gyroscope. To appreciate why such an 
arrangement could not be effective, it is necessary to 
realise with the utmost clearness that the device 
controlling the gyroscope must deal with two phases 
of the same swing of the ship : first, from the position 
of maximum swing to that of an even keel, and 
secondly, from the latter to the maximum swing in 
the opposite direction. Both phases are functions of 
gravity couples, but of different signs, and they are 
further influenced by the couples due to the waves, 


out in 1908, followed by a 
further patent in 1913. 
The important novelty in these patents was that 
the gyroscope, when precessing, was not affected by 
constant braking, but was subject only to inter- 
mittent couples. The broad arrangement is fairly 
well known, but it may be recalled that a small pilot 
gyroscope is employed to control the main instru- 
ment. The frame of the latter is fitted with a 
quadrant engaging with a pinion on the shaft of 
a powerful electric motor, the same shaft also 
being fitted with a magnetic brake. The writer is 
not aware of an authentic explanation of the Sperry 
control, but it may be assumed that, in the first 
phase, the quadrant drives the regulating motor, 
transforming it into a generator, the current so 
obtained being utilised for some purpose. When 
approaching the even-keel position, the motor begins 
to function in the normal way and speeds up the 
precession. It should be pointed out that the 
control through the pilot gyroscope is dependent 
on the angular velocity, and not on the angle of 
roll of the vessel, and it would appear that the 
device does not adapt itself to different conditions 
of the sea and requires supervision and adjustment. 

In 1914, the writer took out a patent for a vertical- 
axis gyroscope with non-electrical rectifying devices, 
and in 1915, a patent was granted to Sir James 
Henderson for a ship’s gyroscope with liquid or 
pneumatic control. The only remaining patent 
calling for mention is that of M. Fieux, of 1923, of 
which a description was given in ENGINEERING, 
vol. exxvi, page 708 (1928). 

Up till the present, all the systems referred to 
have been designed to eliminate rolling only. It is 
interesting to recall that, in 1870, Sir Henry Bessemer 
constructed a large cabin on a cross-channel boat 
which was stabilised against both pitching and 
rolling. For some reason, the idea was not followed 
up, but it appears quite feasible to stabilise parts 
of a vessel only, and it would even be possible to 
deal with such small items as single private cabins 
or groups of chairs by means of a single gyro- 





scope in the lower part of the ship, with suitable 





connections to the various units. It is usually 
assumed that the mathematical presentation of 
gyroscopic action as applied to a vessel is beyond 
the scope of the ordinary reader. 

Actually, however, it is possible to deduce the 
fundamental data for any proposed gyroscopic 
construction in quite a simple manner. It must be 
evident that, when dealing with the problem of the 
size and speed of the gyroscope, the most important 
considerations are the wave slope which shall be 
taken as a maximum in any given case, and the 
periodicity, that is, the maximum duration in time 
of the turning couple that the wave applies to the 
ship. It is unnecessary when dealing with small 
tonnage to consider the characteristics of a wave, 
say, in the Pacific Ocean, as the vessel will never 
have to meet such conditions. 

The turning couple produced by the wave acting 
on the ship is opposed by the gyroscope only if the 
latter is free to precess, and the stronger the couple, 
the more rapid is the precession. As the angle 
through which precession has taken place increases, 
the stabilising property is reduced, until when this 
angle reaches 90 deg., the gyroscope becomes entirely 
ineffective.* 

The turning couple due to the wave is given by 
WH sin @, where W is the weight of the ship, 
H is the metacentric height, and @ the angle of roll. 
Equating this to the gyroscope’s couple, we get 

IwQ=WHsin# . (1) 


I being the moment of inertia of the rotating disc, 
® its angular velocity, and 2 the angular velocity 
of precession. 

Since, in equation (1), I, o, W, and H are all 
constant, it is evident that an increase in the angle 
of roll @ will increase the angular velocity of preces- 
sion 2, and if the duration of the impulse, or, in other 
words, the wave period, is sufficiently great to 
cause the gyroscope to precess through 90 deg., 
or to reach its stop, before the vessel experiences 
the counter-action of the second phase of the wave, 
the gyroscope is insufficiently powerful for the given 
conditions, and must be redesigned. 

If the maximum wave slope and the wave periodi- 
city are approximately known, together with the 
ship’s metacentric height, it is a simple matter to 
determine the angular velocity of precession from 
equation (1) given the diameter and weight of the 
gyroscopic disc. The latter can be selected arbit- 
rarily, and very few estimations will be necessary 
to find values giving such a rate of precession that 
the allowable angle of precession will not be exceeded. 
Let it be assumed, for example, that it is desired 
to stabilise a small boat, say, of 6 tons displacement, 
against a very rough sea with a maximum wave 
slope of 15 deg., the period of the wave being 3 
seconds, and the ship’s metacentric height 1-5 ft. 
From the right-hand side of equation (1) the couple 
due to the waves will be 2-33 ton-ft. at 15 deg. 
slope, 1-1 ton ft. at 7 deg. slope, and 0 ton-ft. at 
0 deg. slope. 

Considering the gyroscope, it is evident from the 
left-hand side of equation (1) that the weight of 
the disc required varies inversely as its speed of rota- 
tion. It is unwise, in small vessels, to increase 
this speed much over 3,000 r.p.m., or 320 radians per 
second. Taking this speed as a basis, an arbitrary 
weight, say, 7 cwt., and an arbitrary diameter, 
say, 2-6 ft., may be taken for the disc, and the 
couple found. The moment of inertia of the disc is 
4M’, or for the case given, 0-0092 ton foot.* 

Assuming the higher value already found for 
the wave couple, we get for the gyroscope, from 
equation (1) 

0-0092 x 320 x Q = 2-33, where {2 = 0-7 rad. per sec. 


Such a rate of precession can safely be employed, 
so that the estimated weight and size of the gyros- 
cope is sufficient for the vessel considered, provided 
that the wave period does not exceed, say, 14 seconds. 
Actually, the sea does not maintain a constant 
slope of 15 degrees, the general condition being 
more favourable for the gyroscope. 

The wave form is rarely symmetrical, but little 
error will be introduced if it is assumed to follow 





* The actual decreases in magnitude of the gyroscope’s 
torque are 24 per cent. at 40 deg., 30 per vent. at 45 deg., 
86 per cent. at 60 deg., and 96 per cent. at 75 deg. 
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a sine curve. If such a curve be plotted, as in the 
diagram on page 689, with a maximum slope of 15 
deg. on a total base period of 3 seconds, correspond- 
ing to first and second wave phases of 1} seconds 
each, the figures given in columns three and four of 
the accompanying table may be read off. 








Turning Precession Auste of 
Post- | Phase. | Slope. | Moment of | 9 — | ,Ansle o 
tion. | (sees) | (deg.) | wave couple.| (rad. per yo —_ 
| (ton-ft.) c.) (deg.) 
| | | | 
1 0-18 | 0 0 0 0 
2 0-37 7 1-1 | 0-33 9 
3 0-37 15 2-33 0-7 | 12 
4 0-37 7 1-1 0-33 | 9 
5 | 0-18 0 0 | 0 0 





The figures in the remaining columns are readily 
calculated. It will be observed that, during the 
whole of the first phase of the wave period, the 
gyroscope has precessed through about 36 deg. 
Since 45 deg., 50 deg., or even 60 deg. can be consi- 
dered a reasonable angle, it is evident that the gyro- 
scope is unnecessarily powerful. 

The simple calculation given was based on the 
assumption that the boat, while lying on an even 
keel, was acted upon by a sudden wave striking 
one side. In actual sea conditions, different 
sized waves are acting intermittently. When the 
reverse turning couple follows the one considered, 
the gyroscope will be in a position with its axis 
36 deg. from the vertical, and in resisting the 
next impulse, has a total range of 72 deg. It 
is therefore permissible to double the angular speed 
of precession by halving the weight of the gyroscope. 
It will now be evident that a considerably smaller 
value may be selected for the latter, and if 2} cwt. 
be taken, and the calculations repeated, it will be 
found that the gyroscope will precess about 80 deg. 
during the phase of 1} seconds. In view of what 
has just been stated about actual sea conditions, 
this may be regarded as a reasonable angle, and it 
will be noticed that the gyroscope’s weight of 
24 cwt. is roughly 2 per cent. of the weight of the 
ship for a wave slope of 15 deg. For a slope of 
7 deg. the percentage falls to about 1 per cent. 
This also may be regarded as reasonable. 

Theoretically, the relative weight of the gyroscope 
with respect to the ship is calculated from the formula 
,WHe* 


21lw= 2 


(2) 
where p is the wave period. 

If it be assumed that the period of natural oscilla- 
tion of the ship is equal to the wave period, or in 
other words, that the larger the ship the longer will 
be the wave period with which the gyroscope is 

WH 
/*5 t 

The important formula correlating the relative 

weights of the gyroscope and the vessel then becomes 

m 6 K WgH 

Mw ~ B* eo 
where m and M are the masses of the gyroscopic 
dise and of the ship, respectively, “% is the maxi- 
mum allowable angle of precession, K is the radius 
of gyration of the ship, and & that of the gyroscope. 
This formula applied to the small vessel confirms 
the figures given above. 

The Conte di Savoia has three gyroscopes with 
discs of 6-5 ft. radius, weighing 110 tons each. The 
moment of inertia, }Mr*, for the three discs is 
therefore approximately 216 ton feet.? Taking 
the maximum permissible angle of precession to 
be 40 deg. on each side of the vertical, and the speed 
of rotation as 900 r.p.m., the following figures are 
obtained :— 


required to deal, may be substituted for p. 


-- (3) 
2, 


' 
Gyroscope Torque, | Time of precession 
lw 


Angular Vel. Preces- 
through 80 deg. 


sion, () (radians) 











| 
1 | 19,093 ton-ft 1-3 sec. 
0-6 | 12486, 23 , 
0-3 | e725 4:0 'o 
0-2 3818 | 6-5 *. 
0-1 | 909 | 180 |, 
| 


I 

* Professors Kryloff and Papkovitch's formula. (See the 
writer's article in The Shipbuilder, December, 1924, and 
also his book on “‘ The Gyroscope,”’ page 208.) 

t The period of the ship’s free oscillation, on the 
sasumption that its behaviour is equivalent to that of 
&@ compound pendulum. 





As the vessel will be employed on the transatlantic 
service, waves of 300 ft. length may be encountered, 
moving at a rate of about 40 ft. per second, and with 
a height of 40 ft. The periodicity of the waves 
may be 8, 10 or more seconds. 

The calculation of the vessel's turning couple 
offers some difficulty, as the shipbuilders have not 
at present disclosed the necessary basic information. 
On this account, equation (3) cannot be applied, but 
an approximate calculation can be made by utilising 
equation (1). 

In view of the fact that all the recent ships 
of about 50,000 tons displacement have had an 
extremely small metacentric height, it will probably 
introduce no great error to assume that the meta- 
centric height of the Conte di Savoia is 1 ft. At 
@=7 deg., WHsin @ therefore becomes 5,760 
ton-ft., and at @= 15 deg., WH sin @ becomes 
12,480 ton-ft. 

Even when all the factors already mentioned 
favourable to the gyroscope are taken into considera- 
tion, the first impression given by comparing 
these figures with those of 1,909, 3,818, and 5,727, 
obtained for the gyroscopic torque, it would be that 
the gyroscopes are insufficiently powerful for the 
heavy seas which may be encountered. 

It should, however, be borne in mind that the 
extra large dimensions of the vessel will expose 
her to couples of groups of mutually-interfering 
waves, and that the navigating officer will not 
maintain the vessel in a position parallel to the 
wave crests. In addition, the control gyroscope 
in the Sperry arrangement can be made to “ hurry 
up” the precession of the main instrument, and 
although the motors creating the artificial accelera- 
tion are of small power compared with the force 
of the waves, they are by no means negligible. 
Finally, the application of equation (3) to ships 
of gradually increasing size shows that while the 
majority of the factors increase with the size of the 
ship, the metacentric height has a tendency to 
decrease. The square root of H multiplied by g 
forms an influential group in the equation, and, as a 
result, in large vessels, the period of free oscillation 
tends to exceed the maximum wave period. In 
other words, large ships are likely to require gyro- 
scopes of less relative size than vessels of small dis- 
placement. Presumably, in the case of the Conte di 
Savoia, the constructors are convinced that these 
considerations justify the exceedingly low ratio of 
0-66 per cent. for the weight of the gyroscopes in 
relation to the vessel’s displacement. 

In conclusion, it must be borne in mind that 
the control gyroscope, which may be called the 
brain of the Sperry system, is called upon to deal 
with intermittent couples caused by the sea, which 
are dynamically assymmetrical ; with the resulting 
gravitational couple of the ship; and with the pitch- 
ing action of the ship on the gyroscope when the 
devices regulating precession are in action. Further, 
it must deal with the action on the gyroscope when 
the ship is steered in a curved path in a direction 
opposite to the rotation of the disc, which will tend 
to cause the gyroscope to turn turtle. It will be 
readily appreciated that the design of control 
apparatus, either of the completely automatic 
type or under the partial control of a skilled 
operator, which will satisfactorily control all these 
movements, is a mechanical problem of great 
difficulty, and if the plant in the Conte di Savoia is 
successful in controlling the roll in this great vessel, 
it is difficult to over-estimate the value of the work 
so courageously undertaken by the designers. The 
best wishes of all those who are interested in the 
advance of engineering science will therefore 
accompany the vessel. 


LETTERS TO THE EDITOR. 


THE THEORY OF THE VELOX 
BOILER. 


To Tue Eprror or ENGINEERING. 
Sim,—May I suggest that your leading article on 
“The Theory of the Velox Boiler,” published in your 
issue of November 4, is definitely misleading. You 
state that the cycle, indicated in the figure below, 
represents ideally Messrs. Brown-Boveri’s explosion 
cycle; and further that the shaded area in the figure 

is a measure of the net work done on the gas. 





Now the step 3-4 in the figure would imply that, 
after the combustion chamber has been isolated from 
the compressor and after explosion has taken place in 
the combustion chamber, then by some quite impossible 
means external power is used in such a manner as to 
contract the volume of the combustion chamber and 
the boiler, so that the whole of the gas is cooled at a 
constant pressure, equal to the maximum pressure 
after explosion, and so that the whole of the gas is 
then admitted at that pressure to the gas turbine. 

Clearly this does not happen in the Brown-Boveri 
explosion cycle. What actually does happen is that 
the expansion of the residual gas in the combustion 
chamber is used to drive gas at high velocity through 
the boiler tubes. After leaving the boiler tubes, the 
gas is admitted to the gas turbine, the mean pressure 
at admission to the gas turbine being considerably 
higher than the pressure at delivery from the com- 
pressor. In fact, there is no theoretical reason why 
the Browa-Boveri explosion cycle should not give, 
under certain conditions, a boiler efficiency greater than 
100 per cent., the power output from the gas turbine 
being sufficient to drive the compressor, and the gas 
being exhausted to atmosphere at a temperature 
below atmospheric. 

The latter part of your leading article would seem 
to have neglected two important facts. Firstly, for a 
given expansion ratio and a given gas rate, the power 
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output available from a gas turbine is roughly pro- 
portional to the mean absolute temperature of the gas 
in the turbine; also the kinetic energy gained by gas 
in expanding through a nozzle is roughly proportional 
to the mean absolute temperature of the gas. Similarly, 
for a given compression ratio the power input to a 
compressor is roughly proportional to the mean absolute 
temperature of the gas. 

Secondly, in the case of a boiler with “ pressure ” 
firing, where the flue gas is to be passed at a given 
pressure to a gas turbine, examine how the efficiency 
will be effected by making the boiler slightly larger, 
so that the gas is delivered to the gas turbine at a 
temperature (T-AT) instead of T. If one assumes 
that the steam cycle efficiency remains unchanged and 
if the presence of water vapour in the gas be neglected, 
then one may say approximately (a) that the power 
output from the steam cycle will be increased by 
AT x Cp X ng per unit mass rate of gas, and (6) that 
the power output from the gas turbine will be decreased 

Y 


by 
¥--, 
sx {1-(7) ";*™ 


where 1, = actual efficiency of the steam cycle, 
nt = adiabatic efficiency of the gas turbine, 

and r = expansion ratio across the gas turbine. 
Thus, if ng = 0-30, m4 = 0-80, r= 3, y = 1-41, 
Cp — Cy = 0-070, and C, = 0-240, then an increase 
in heat absorption in the boiler will be converted into 
power at an efficiency of 30 per cent., whereas an 
increase in the leaving loss at the boiler exit will only 
be converted into power by the gas turbine at an 
efficiency of 22 per cent. 





AT x (Cp — Cp) x 


Yours faithfully, 
18, Cleveland-avenue, A. H. WARING. 
Norton-on-Tees, Co. Durham. 


November 28, 1932. 





To THe Eprror or ENGINEERING. 


Simr,—I was much interested by the leading article 
in your issue of November 4, 1932, in which it was 
suggested that the high values of heating efficiency 
which are said to be possible with the Brown-Boveri 
“Velox” type of steam boiler might be explained as 
due to the use of inconsistent thermodynamic data in 
calculation. 

Since no details of experimental results have yet 
been published, the actual performance of the boiler 
in practical working cannot be accurately predicted, 
but some information may be obtained by considera- 
tion of theoretical cycles, approximating more or less 
closely to the actual cycle of operation. 

In order to test this point regarding thermodynamic 
inconsistency, I have made some calculations, taking 
care to secure arithmetical accuracy and to use only 
consistent data. These calculations refer to a purely 





theoretical cycle, consisting of the following operations : 
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the heat supplied to the gas in the combustion 
chamber. 

If the gas can be cooled below 357 deg. F., the heat 
given up in the steam boiler is increased, at the cost 
of some reduction in the surplus work. In the second 
column of the Table it is shown that if the gas is cooled 
to 180 deg. F. (639-6 deg. F. absolute) the heat given 
up to the boiler is 101-6 per cent. of the heat supplied 
to the combustion chamber. The surplus work 
represents another 3-6 per cent., so that the total 
useful energy recovered is 105-2 per cent. of the high- 
temperature heat supplied. By cooling to still lower 
temperatures, an even greater total could be obtained, 
up to a certain limit defined by the disappearance of 
the surplus work. 

These results confirm, in a general way, the values of 
over 100 per cent. obtained by Mr. A. H. Waring in 
The Engineer of September 2, 1932, using a rather 
different form of the cycle. 

Evidently, such an ideal cycle cannot convey any 
direct information regarding the actual working of the 
Velox boiler, but it shows at least that it is possible 
to devise cycles of operation by means of which the 
“ heating-efficiency ” of a steam boiler may theoretically 
be more than 100 per cent. It does not follow, of 
course, that results of this order would be obtainable in 
practice, nor that the exhausting of the gas below 
atmospheric temperature would be the best method of 
operation. As was suggested in your article referred to 
above, it would certainly be preferable, in practice, to 
discharge the gasec at a temperature greater than that 
of the atmosphere, and thereby to increase the amount 
of mechanical power generated as surplus power by 
the turbine. 

The idea of a “ heating efficiency” greater than 
100 per cent. is not in any way contrary to the laws 
of thermodynamics. The Velox boiler contains all 
the elements of an internal-combustion engine and of 
a refrigerator, and the ordinary limits of boiler efficiency 
do not necessarily apply. In its action it is in some 
respects analogous to certain types of refrigerator (as, 
for example, the Electrolux) where, by means of a 
supply of heat at a high temperature, a further quantity 
of heat is extracted from surrounding objects, and the 
whole of the heat rejected at an intermediate tempera- 
ture. The heat-rejecting device in such a case could 
conceivably be made as a steam boiler working at a low 
sub-atmospheric pressure, and the heat absorbed by 
the boiler would be considerably greater than the high- 
temperature heat supplied to the machine. 

I am, Sir, 
Yours faithfully, 
J.0.C. 


ENGINEERING. 
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DIAGRAMS OF THREE MONTHS’ METAL PRICES. 


SEPTEMBER OCTOBER NOVEMBER 
268 2 462022% 2304602 4 620246Bl 379 i & i7 223 229 


Manchester. 
November 28, 1932. 
[A note on these letters will be found on page 688 
of this issue.—Eb., E.]} 





2HB 
(3582) SEPTEMBER OCTOBER “ENGINEERING” 

Norsz.—In the diagrams, the plotted for tin and copper are the official closing cash quotations of the 
London Metal Exchange for “fine foreign” and “standard” metal, respectively. The prices shown for 
lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted for 
steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given, in the case of steel 
plates, are for ship, bridge and tank qualities, and those for steel rails are f heavy sections. The pig-iron 
prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 
bottle, the contents of which vary from 70 Ib. to 80 lb. The price of tin-plates is per standard box, but in 
other cases the prices are per ton. Each vertical line in the diagram represents a market-day, and the horizontal 
lines represent 11. each, except in the case of the diagram relating to tin-plates, in which they represent 1s. each. 
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CONTROLLED HUMIDITY IN 
WOOLLEN AND WORSTED MILLS. 
To tHe Epiror or ENGINEERING. 


Str,—I have been very interested in reading the 
reprinted article, appearing on page 493 of your issue 
of October 21, on the Control of Humidity in Industry. 
In reading this article, it has occurred to me that the 


























authors may not have considered the Ranarex densito- 


A mass of gas, originally at atmospheric temperature| It will be seen that if the gas leaves the gas-cooler t nav , , nse 
and pressure, is compressed adiabatically in a com-|at 357 deg. F. (816-6 deg. F. absolute), the mean | meter as a possible instrument which might be utilised 
pressor and delivered at constant pressure to a combus- | exhaust temperature is equal to the original tempera- | for the purpose. This instrument has been found to 
tion chamber of appropriate volume. It is there : be very reliable in the measurement of small density 
heated at constant volume, by the burning of fuel in it, Data and Results for Theoretical Cycle. variations of gases, and it would be a great advantage 
or otherwise. The heating being finished, the gas is if this reliability could be made use of for humidity 
allowed to flow from the combustion chamber, through | Initial temperature of gas, deg. F. .. 60-00 control. pits ; : 
a gas-cooling device, to a gas turbine, in which its ete pres eee ely 1-000 The difficulty, of course, lies in coupling the instru- 
pressure is reduced adiabatically to the original value} atmospheres ii es 4 2-500 ment to the automatic control device. No appreciable 
of 1 atmosphere. The gas-cooler may consist of a | Pressure of gas after heating, atmos- power could be obtained from the indicating mechanism 
steam boiler and feed-water heater. The pressure in Temperature of gas ieaving com: 18°75 or any form of mechanical movement be attached to it, 
the combustion chamber falls gradually, and when it| pressor, deg. F. .. a A 215-5 as this would immediately upset the balance of the link 
becomes equal to the delivery of the com- | Tem of gas after heating, motion. A possible solution of the difficulty which has 
pressor a fresh charge of gas is introduced, the residue} %°6- ». et ca 5,208 occurred to me is to fix behind the pointer a selenium, 
of the old charge being displaced without mixing, and A B photo-electric, or other light-sensitive cell and use the 
passing away thro the cooler and turbine. The | Temperature of gas after cooling, pointer movement to interrupt a beam of light. The 
cycle is completed by a heating or cooling of the dy “exhaust pressure, atmos asin m0 light-sensitive cells, for instance, could be connected 
exhaust gas from the turbine to the original tempera. a i se mo 1-000 1-000 | in the arms of a bridge in the well-known manner, the 
ture, by heat taken from, or given to, the atmosphere, | Turbine exhaust temperature (mean), es-00 oo movement of the pointer being limited by stops. These 

To simplify the cycle and to make it sufficiently en a — stops might perhaps be fitted to a movable carriage 
definite for calculation, it is assumed that the working | Energy quantities, B.Th.U. per lb. of which also carried the eee cell, and the whole 
substance is a perfect gas having constant specific heats, a. = re 2 made adjustable so that the particular degree of 
that the volumes of the cooler and turbine are small - se ‘4 eee a2 520-79 520-79 humidity required could be changed as desired. 
compared with the volume of the combustion chamber, | Heat abstracted from atmosphere 0-00 27-02 I am entirely without information as to the cost of 
and that the temperature at which the gas leaves the | Total energy received =... a » the equipment described in the article, but an arrange- 
cooler is constant. pe ew fo tne 5 37-32 87-32 ment such as is described above would probably cost 

Taking for the specific heats of the gas the arbitrary | Surplus work given out .. 33-93 18-50 no more than 80l., and a very dependable control would 
values 0-2400 at constant pressure, and 0-1714 at —— —— be oa be obtained which should run for months with little, 
constant volume (corresponding to an adiabatic index — * if any, attention. 
1-400), and using the data given in the first four lines } Yours faithfully, 
of Table annexed, the remainder of the table may be | ture (60 deg. F.). The turbine generates considerably ; ; G. E. Gomm. 
worked out. The temperature of the gas leaving the | more work than is required to drive the compressor, lll, ~ ogo Drive, 
turbine is variable, and the mean value given is the | and the total of the surplus work and the heat given Ilford, Essex. 

up in the steam boiler and feed-heater is equal to November 24, 1932. 


mass average for the whole of the gas. 
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NORTHAMPTON POLYTECHNIC 
- 
INSTITUTE EXTENSION BUILDING-/NORTHAMPTON POLYTECHNIC EXTENSION, LONDON 

Tue Northampton Polytechnic Institute, St. John- : 7 
street, Clerkenwell, London, E.C.1, was founded, 
and in part endowed, from funds set aside for the pur- La 
pose by a scheme drawn up by the Charity Commis- 
tioners in June, 1891, following upon the City of London ti 
Parochial Charities Act, 1883. The Institute was ;, ae ag ’ 
erected on an island site, extending from St. John-street : ) ’ tes 
on the west to Northampton-square on the east and 
given by the fourth Marquis of Northampton. Opened 
in 1896, the Institute has, from the commencement, 
provided courses of instruction in a number of branches 
of technology, and those now available include engi- 
neering, optics, chemistry, watch and clockmaking, 
furriery, and also various domestic and allied subjects. 
As the result of the steady growth in the number of 
students attending evening courses, who, incidentally, 
constitute about 90 per cent. of the total enrolments, 
the need for an extension of the premises began to make 
itself felt some years ago. As the result of discussions ~ 
between the Governing Body of the Institute, the Board 
of Education and the London County Council, a site 
was acquired in St. John-street facing the main Poly- 
technic building, and constructional operations began 
in August, 1931. The extension building was com- 
peted recently and was officially opened on Friday, 
December 2, by H.R.H. Prince George, K.G., who, 
in the course of his address, in the hall of the main 
building of the Institute, stated that the Duke of 
Connaught had asked him to announce that he had 
assented to the request of the Governing body that : 
the new extension should be known as the Connaught Fie. 1. AvromosiLe LaBoratory. 
Building. In his speech of welcome to H.R.H., 
Mr. H. A. Game, Chairman of the Governing body, 
said that the plans for the new building had been drawn 
up prior to the national call for economy of 15 months 
ago, but as a result of this, certain modifications had 
been introduced. For example, they had been obliged 
to dispense with a lift in the new premises and with 
an underground passage, beneath St. John-street, 
connecting the two buildings. Nevertheless, the 
extension was a very fine structure, and its construction 
and equipment had been made possible by a number 
of very generous grants; the London County Council 
had contributed 35,0001., the City Parochial Foundation 
5,0001., and the Worshipful Company of Skinners 1,000/. 

The Connaught Building comprises a basement, 
ground floor and four storeys, and the total floor area 
is approximately 28,000 square ft. It has been designed 
to accommodate the chemical laboratories, watch and 
‘lockmaking workshops, furriery workrooms, lens 
workshop and automobile laboratories, while a number 
of lecture and class rooms are available for general 
use. The main automobile laboratory, Fig. 1, annexed, 
is in the basement and is fitted with the necessary 
accessories for the testing of motor-car engines. An 
auxiliary laboratory for chassis demonstration, inspec- 
tion and testing is immediately above and is arranged 
in such a way that vehicles can be driven in from the 
street or lowered through a convenient trap opening 
to the room below. The lens workshop (Fig. 2), with 
an area of 2,150 sq. ft., on the ground floor, is advan- Fic. 2. Lens Worxsnor. 
tageously laid out with machinery for the surfacing, 
edging, drilling, &c., of spectacle lenses. Other 
machines are provided for surfacing and mounting 
lenses for telescopes, microscopes, and other optical 
instruments. All the heavy machinery is installed 
on a floor resting on unexcavated ground, so as to 
avoid disturbing vibrations. The whole of the first 
floor is devoted to two roomy laboratories for 
general chemistry and to a chemistry lecture room, 
while the second floor is occupied by the metallurgy, 
metallography, electro-deposition and fuels labora- 
tories. The laboratory floor space thus made available 
amounts to 5,400 sq. ft., as compared with 3,000 sq. ft. 
prior to the opening of the Connaught Building. | 
Moreover, the chemistry department now forms a 
compact unit, whereas, formerly, it was located in four 
widely-separated portions of the main building. The | 
furriery workrooms are on the third floor and separate | 
watch and clockmaking workshops (Fig. 3), timing | 
laboratory, master-clock station, and drawing office, 
ocoupy the fourth storey. Twenty-five students can 
be accommodated simultaneously in each workshop, 
and 40 in the drawing office. 

The Connaught Building, which, apart from its site, 
furniture and equipment, has involved an expenditure 
of about 45,000/., occupies rather more than half the | 
available site. It has been designed in such a way 
as to permit of easy future extension in the form of a 
block facing Myddelton-street, and communicating 
on each floor with the corridor at present leading to | 
external fire-escape staircases. Now that the extension | 
premises are in service, it is intended to proceed with 
@ certain amount of re-organisation within the main | 
building. The space set free by the transfer of sections | 
to the Connaught Building makes possible considerable 
expansion in other directions, particularly in the provi- | 
sion of instruction in engineering and physics. ’ 
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YALE INDUSTRIAL TRUCKS AND | Towne Manufacturing Company, 4530 Tacony-street, 
| Philadelphia, Pa., U.S.A., one being a light pattern 

. TIERING MACHINES | and the other a heavy type. The former is a high-lift 
FEw labour-saving appliances came so rapidly into | tilting-frame truck, designed for picking up loose and 
use, once their possibilities were discovered, than | bulky loads and transporting them in a safe tilted 
industrial trucks fitted with rising platforms for | position to the stacking point. The model is made 

















Fie. 1. Ligur Parrern TictiIne-Frame TRUCK. 














Fie. 2. Heavy Patrekn Piatrorm TrvUcK. 


tiering or stacking, or more special appliances. Not|in capacity ratings of 4,000 lb. and 6,000 lb. The 
only of service in works and industrial plants, they | truck is designed with a view to combining the best 
have proved of great value in warehouses and else-| possible balance with short wheel-base, to enable it 
where, and have been produced in a large variety of | to negotiate restricted spaces, with which object its 
patterns. wheel-base has been kept down to 3 ft. 10 in. The 

We illustrate in the annexed Figs. 1 and 2, two recent | smaller of the two designs will work around the corner 
machines of this type, made by Messrs. The Yale and | of intersecting aisles of 5 ft. 6 in. width and the larger 





in width. In order to attain this, all four wheels are 
made to swivel, the turning radius of the outside 
edge, with a load 2 ft. 2 in. long, being 7 ft. 9 in. and 
7 ft. 10 in. in the two cases. The front (driving) wheels 
are 20 in. and the rear wheels 15 in. in diameter for the 
two sizes. As in many respects there is only a very small 
difference between the two, we propose to confine our- 
selves as regards dimensions, &c., to the smaller model ; 
in design and equipment the two are similar. The 
length overall of truck chassis is 7 ft. 5} in., the height 
6 ft. 11 in., and the width 3 ft.5in. The elevating plat- 
form has a vertical movement of 4 ft. 74in. The ground 
clearance is 34 in. A speed (empty) of 6 m.p.h. is 
available, or, loaded, of 43 m.p.h. A 2 per cent. grade 
can be negotiated at 2 m.p.h., and, loaded, the truck 
will accelerate to full speed in 60 ft. The drive 
from the motor is by double-reduction spur gears, 
mounted in Timken bearings. The driving unit is 
spring mounted. The wheel bearings are of the Timken 
roller type, and the rear axle is articulated to accom- 
modate itself to unevenness of floor. The tyres are 
5 in. wide, and the wheels are quickly demountable. 

The lifting frame is arranged to tilt back from the 
vertical to as much as 25 deg. for the safe transport of 
loose goods, and forward 4} deg. for picking up. The 
frame is pivoted at the base and its position is con- 
trolled by two racks and pinions, not visible when the 
frame is tilted right back as in Fig. 1. The tilting 
motor transmits its drive to the racks through triple- 
reduction gearing, the racks being racked in into 
grease-tight housings. The full back-tilt can be 
accomplished in 7 sec., and the return to the vertical 
made in 6 sec. On the lifting frame, which is of 44 in. 
channels, the hoisting carriage travels on four large 
wheels, being hoisted by two independent roller chains 
of 1} in. pitch by } in. width, either of which will 
safely lift the carriage fully loaded. If the carriage is 
obstructed in the downward movement, a ratchet 
in the final driving gear comes into play to prevent 
damage. 

The hoisting speed empty is 24 ft. per minute, and, 
loaded, 11 ft. per minute, and the lowering speed, 
controlled by centrifugal brake, is 24 ft. per minute. 
The normal lifting height, as stated, is 6 ft. 11 in., but 
one or more extension frames can be fitted, also worked 
by chain, in order to meet any particular condition 
demanding a greater range. As an example, a truck of 
this type lifting 8 ft. 10 in., can still pass through a 
7 ft. doorway. 

The controller, giving four speeds forward and four 
in reverse, is interlocked with the foot pedal, and 
should any circuit be interrupted by braking, it cannot 
be closed again until the control handle has been 
returned to the neutral. Steering is by means of a 
vertical lever or a hand-wheel, as preferred. Dual 
control handles are fitted for hoisting and tilting, 
arranged on both sides of the operator's platform for 
maximum convenience. Limit stops are provided for 
lifting and tilting, and there are effective brakes for 
the truck itself and for the lifting and tilting units. 
This pattern of truck can be supplied with modified 
lifting equipment. In one case, this takes the form of a 
small jib fixed to the elevating carriage, and capable of 
adjustment. Such an arrangement is sometimes 
preferable to the standard forks shown in Fig. 1. 
The jib can, however, be quickly dismantled and the 
steel alloy forks inserted in the same carriage should the 
work make the latter preferable. 

The heavier type, illustrated in Fig. 2, is also built 
in two standard sizes, of 10,000 lb. and 12,000 Ib., 
capacity, respectively. This type is a six-wheeled 
truck, with all wheels swivelling. It has an overall 
length of 10 ft. 11 in., and an outside turning radius of 
10 ft., making it possible for it to work round the 
intersection of 6 ft. 2 in. aisles. The driving wheels are 
20 in. in diameter by 6 in. tread, and the wheels under 
the platform, 10} in. by 6 in., the latter being mounted 
inasmall bogie. The lifting platform is a stiff inverted 
tray, having a surface 5 ft. 14 in. by 2 ft. 3 in., the 
skirt of the tray shrouding the frame and small wheels 
when the platform is lowered. Its vertical travel is 
3 ft. 10 in., and, in its bottom position, the level is 11 in. 
from the ground. The platform is hoisted by two inde- 
pendent duplex roller chains, of 14 in. pitch, and rollers 
1 in. wide. An automatic spring take-up is provided 
for adjustment, and a free-wheeling device to protect 
against damage when lowering. The platform has 
rollers 9 in. in diameter by 2} in. face, roller bearing 
mounted, running inside and outside the vertical frame 
flanges. In style of fittings, &c., these units closely 
resemble the trucks described above, modified, of 
course, to suit the heavier conditions. 

This type of truck can be equipped to meet special 
conditions. As shown in Fig. 2, it is fitted with an 
electric winch, mounted forward of the operator’s 
platform and behind the vertical uprights. This was 
designed primarily in connection with the handling 
of heavy press dies for motor-car work, but, of course, 





its application is not restricted to this. The dies are 
drawn on to the truck platform by means of a cable and 
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hook, the cable passing under the idler shaft shown 
before attachment to the dies. By the use of a snatch 
block, and reversing the motor, the dies may similarly 
be drawn off the platform and on to the press table, 
the platform level being adjusted to suit. 


ATMOSPHERIC ACTION AS A 
FACTOR IN FATIGUE OF METALS* 
By H. J. Govon, M.B.F., D.Sec., and D. G. Sopwrrsa, 

, B.Se.(Tech.) 

Arrenrion was first publicly directed to the subject 
of * corrosion-fatigue "’ of metals in a paper by Haight 
published in 1917. Nothing further was published until 
1926, when important papers by McAdam and by 
Lehmann appeared. These 1926 papers aroused great 
interest and the subject of ‘ corrosion-fatigue "’ has 
since been the object of vigorous research at various 
laboratories both in America and Europe; the litera- 
ture of the subject is now voluminous, largely owing 
to the valuable work of McAdam. In general, the 
researches referred to have been concerned with the 
destructive effects of stress and corrosive agents when 
acting conjointly, and in assessing these effects the 
endurance limit in air has been used as a basis of com- 
parison, but a number of experiments, carried out by 
various experimenters, have indicated that the endur- 
ance limit in air is not necessarily a scientific basis of 
comparison ; in other words, in ordinary fatigue tests 
some other factor than stress may be operative to some 
extent, yet unknown. 

The present report deals with the results of tests 
made, using direct and flexural stresses, on a range of 
materials tested in air, in vacuo, and in air when coated 
with lanoline grease. The tests form part of a research 
in which the resistance to corrosion-fatigue (when 
exposed to salt-spray) of commercial aircraft materials 
is being determined, and the present tests were made, 
in the first place, on these commercial materials. The 
results indicated that the atmosphere did exert some 
influence on the fatigue strength, but the quantitative 
effect was rather obscured by the lack of uniformity of 
the materials. Further comparative tests were there- 
fore made on materials—mild steel, annealed 
copper, annealed brass, and cupro-nickel—which pre- 
vious experience had very uniform in 
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applying two equal and opposite vertical loads as 
shown in Fig. | (b). The fatigue resistances were 
determined by means of the usual endurance tests on 
a basis of 10,000,000 stress cycles for the steels and 
50,000,000 stress cycles for the non-ferrous materials. 
In all cases, cycles of reversed stress, alternating between 
equal positive and negative values, were applied. 

The direct stress tests were carried out using three 
“Haigh” electromagnetic testing machines. These 
were carefully calibrated before the commencement of, 
and at intervals during the progress of, the research, 
and were found to give results in good agreement with 
each other. The type of specimen used is shown in 
Fig. 1 (c) the diameter d being chosen according to 
the fatigue strength of the material, and being usually 


Fig. 1. TYPES OF TEST-PIECE USED 
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(ec) Do-ect-Str-ess Test-Piece. 


0-17 in. for steel and 0-25 in. for non-ferrous metals. 
Endurance tests were carried out on a basis of 10,000,000 
stress cycles for the steels, and 20,000,000 or 30,000,000 
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in vacuo is shown in Figs. 2 and 4. Fig. 2 shows the 
general layout ; the Haigh machine, seen on the right 
of the photograph, is connected to the vacuum pump 
(“Cenco Hyvac”’) on the adjacent table. This pump 
is connected to the McLeod gauge, and to the vacuum 
chamber surrounding the specimen, by copper tubing, 
with joints of rubber tubing, bound with wire and 
sealed with sealing-wax varnish. The vacuum chamber 
is shownin Fig. 4. It consists of two brass glands fitting 
on the adaptors of the Haigh machine, the top one hav- 
ing an extension into which a tube is soldered for th 
connection to the vacuum pump. In order to take up 
the relative motion between the two glands due to the 
strain of the specimen, these glands were connected 
by a piece of “‘ Sylphon”’ bellows tubing, soldered at 
each end to one of the glands. The glands were packed 
with rubber rings about fin. square. In the early tests 
arrangements were made whereby paraffin wax was 
poured round the joints and allowed to solidify in 
order to seal the joints. This was, however, found to be 
unnecessary, it being possible without this precaution 
to keep the pressure down to between 0-0005 and 0-00) 
mm. of mercury (about one-millionth part of one 
atmosphere) throughout the test. The pump was run 
continuously for the whole duration of each test, and 
gave an excellent performance throughout the tests. 
Owing to atmospheric pressure acting on the outside of 
the vacuum chamber, specimens tested in vacuo were 
subjected to a steady compression of about 20 Ib. in 
addition to the alternating load. This compression has 
a negligible effect on the fatigue resistance of the 
materials investigated. 

Materials Used in the Research.—The materials 
employed should be regarded as consisting of two 
groups. The first group includes cold-drawn 0-5 per 
cent. carbon steel, three steels of the “ stainless ” type— 
namely, a 15 per cent. chromium steel and an 18/8 
and a 17/1 chromium-nickel steels, Duralumin (Speci- 
fication B.S.I., 3L1), and the magnesium alloy (Speci- 
fication D.T.D. 127) containing 2-46 per cent. alumi- 
nium, 0-13 per cent. manganese, 0-26 per cent. 
total impurities, and magnesium, by difference, 97-15 
per cent. These six materials were received from the 
Royal Aircraft Establishment and tested in the condi- 
tion as received at the National Physical Laboratory ; 
they may be regarded as representative commercial 
materials as used in aircraft construction. The second 
batch of materials—consisting of 0-13 per cent. carbon 





mechanical properties. 
grease coating is negligible, but substitution of a for the non-ferrous materials. steel, annealed copper, annealed 70:30 brass, and 
TABLE Ill.—SUMMARY OF RESULTS OF FATIGUE TESTS (REVERSED STRESSES) ON REPRESENTATIVE COMMERCIAL AIRCRAFT 
MATERIALS. 
Fatigue limit : Semi-range of Stress (Tons per sq. in.). 
Material Col. A —————— 
: Rotating Bending Tests Direct Stress Tests. 
Ultimate 
Tensile — 
Strength. . : . . . | 
Descriptio Test Seas per Col. B. Ratio Col. C. Ratio Col. D. Ratio Col. E. Ratio Col. F. Ratio | Ratio 
Mark sq. in. B ore ; D n - _ Pewee 
In Air A Lanoline A In Air A Lanoline. A | In vacuo. A D (average) 
| 
0-5 per cent. carbon steel (cold-drawn) BOY 63 24}-253 | 0-39-0-41 244-26 0-39-0-41 203-22} | 0-33-0-36 | 214-22} | 0-34-0-35 | 0-35-0-36 1-03 
15 per cent. chromium steel FAO 43 24} 0-57 25} 0-60 21f-22} | 0-51-0-52| 219-224 | 0-51-0-52 | 0-49 1-01 
18/8 chromium-nickel steel EWZ 66 23} 0-36 233 0 3¢ 244-234 | 0-37-0-39 244 0-37 } 0-37 0-98 
17/1 chromium-nickel steel FAP 54) 32} 0-60 31} 0-57 284-284 0-52 283-20 =| 0-52-0-53 | 0-52 1-00 
Duralumin EXA 28 9} 0-33 8} 0-31 6}-9 0-24-0-32 68 0-21-0-29 0-29 1-05 
Magnesium alloy (2-5 per cent. alaminium) | EXB 163 6; O41 7% 0-44 53-6 0-32-0-36 5}-6 0-32-0-36 0-32-0-36 1-00 
vacuum for atmospheric conditions produced the Taste 1V.—Resvutts or Reversep Direct Stress Faticve Tests. 
following definitely established improvements in fatigue reas - o> renames 
limits: 5 per cent., 13 per cent., and 26 per cent. for Material Column A Fatigue Limit: Semi-range of Stress (Tons per sq. in.) 
mild steel, annealed copper, and annealed brass, respec- Ultimate —--- 
tively. The influence of the atmosphere in ordinary Test Tensile ——e Rati 
. es es . - 7) . 0 
fatigue tests has thus, for the first time, been definitely Description Mark _——_. R fn Lenoline Sn on 
. . r { is ic i - 
established, and this is of considerable importance of Bar 9q. a, In Air ry 
in widening our understanding of corrosion-fatigue 
»henomena ; . rg s fie 088i ble 
phenomena ; it also opens up various fic lds of possible |, 28 per cont. casbun ctecl @a-sulbele FOI 28-0 13-0 (1-00) 0-46 mit 13-7 (1-05) 
future inquiry. The fatigue limit in air can no longer GDI 12-85 (1-00) 0-46 2-9 (1-00) “ 
be taken as a standard, and it appears desirable to | Annealed 70: 30 brass .. , : BIF1 19-8 7-25 (1-00) 0-37 7-05 (0-97) 9-15 (1-26) 
investigate the comparative fatigue strength in air and Annealed copper (99-96 per cent. pure) a ) 14-4 4-35 (1-00) 0 - oe r : 4-9 (1-13) 
: SIPS 4-45 (1-00) 0-3 *85 (0-98) 
im vacuo of a representative range of sound metals and | ¢ypro-nickel 80: 20 BLX2 22-5 8-1 (1-00) 0-36 7-9 (0-98) &-1 (1-00) 
Nickel-chromium steel S7B thd 35-5 (1-00) 0-39 - 36-5 (1-03) 


alloy 8. 

Description of Apparatus and Specimens.—The rotat 
ing bending tests were carried o1 t in machines of the 
Wohler type operating at 2,200 stress cycles per minute. 
All tests, with the exception of those made on the 0-5 
per cent. carbon steel, were carried out using cantilever 
type specimens of the form shown in Fig. 1 (a) the 
diameter d of the test portion being 0-375 in. for 
the steels, 0-4 in. for Duralumin, and 0-35 in. for the 
magnesium alloy. In the case of the 0-5 per cent. 
carbon steel, which was very considerably cold-worked, 
it was considered desirable to apply a uniform bending 
moment over the test-portion. This was obtained by 


* Paper read before the Institute of Metals, on Wednes- 
day, September 14, 1932. Abridged. 

t B. P. Haigh, “ Experiments on the Fatigue of Brasses, 
ENGINKERING, vol. civ, page 315 (1917) 
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* Estimated from Brinell Hardness Number. 


As the effect of the atmosphere was one of the factors 
on which information was sought, special precautions 
were taken to ensure uniform conditions of surface. 
Immediately after the final machining operation, each 
specimen was thickly coated with lanoline grease. 
Specimens to be tested while exposed to ordinary atmos- 
pheric conditions were carefully cleaned with acetone, 
to remove the grease, immediately before the commence- 
ment of the test. The specimens to be tested while 
coated with lanoline were given an additional thick 
coating of lanoline grease before the commencement of 
the test, the coating being inspected frequently during 
the tests and renewed where considered desirable. 

The arrangement adopted for the direct stress tests 


| 80 : 20 cu, co-nickel—were tested subsequently ; these 
|materials are very uniform and are issued by the 
| Aeronautical Research Committee to investigators for 

use in researches on fatigue. This second batch will be 
| referred to as “ research materials.” In addition, tests 
| were made on a hardened and tempered 3-42 per cent. 
|nickel-chromium steel to afford information of the 
| relative fatigue strengths in air and partial vacuum of a 
high-tensile steel. 

Results of Rotating-Beam Fatigue Tests.—All the 
results obtained are plotted, semi-logarithmically, in 
Fig. 5, in the form of S/N curves. In some cases a 
considerable “‘ scatter” of results was observed, and 
the plotted results are most appropriately considered 
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as lying between two curves of maximum and minimum 
values. These envelopes are indicated in Fig. 5, and 
the limiting values of the fatigue ranges obtained in 
this way are summarised in Table III. It should be 


mentioned, however, in this connection, that—except | of the materials. 
where materials of unusually great uniformity are | of the ratio give nin the last column of Table III led 


Fie. 2. 

under examination—when a large number of test-pieces 
are used in fatigue determinations, it is quite common 
experience to find that the results are most fairly 
expressed as lying between two such limits rather than 
by a very closely defined single value. The present 
results cannot be said to exhibit an unusual degree of 
lack of uniformity for commercial materials. 

The main interest in the results lies in a comparison 
of the results contained in columns B and C of Table ITI. 
It will be seen that only small and irregular differences 
in fatigue strength exist between the average value of 
the fatigue limits obtained using acetone-cleaned 
specimens tested in air and specimens of the same 
materials tested when covered with a coating of 
lanoline ; the effect of the latter coating on the fatigue 
resistance may, therefore, be regarded as negligible. | 
This result is in accordance with the work of previous 
investigators, and indicates that—even if the atmos- | 
phere exerts an influence on the fatigue limit—the 
lanoline coating is not impervious to air. | 

Results of Direct-Stress Fatigue Tests.—These tests 
were made to exhibit the comparative fatigue strengths 
of the materials under three conditions: (a) acetone- | 
cleaned specimens tested in air; (5) specimens coated | 
with lanoline grease and tested in air; (c) acetone- | 
cleaned specimens tested in a partial vacuum (pressure 
not exceeding 10-° mm. of mercury). As in the 
rotating-beam tests, some “ scatter” of results was 
exhibited, particularly in the case of Duralumin when 
tested in air. In general, there is an indication that 
much more consistent results are obtained during the 
vacuum tests than in the other two series; to some 
extent, however, this may be due merely to the smaller 
number of specimens used in the former. 
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which the air endurance limits were much more closely 
defined. Hence, determinations of the fatigue limits 
—under reversed direct stresses’ of the ‘ Research 
Materials” referred to above—were accordingly put 
in hand. The conditions of the tests were exactly 
similar to those used in the previous experiments. 
Results of Fatigue Tests on the ** Research Materials.” 
—The results of the fatigue tests are summarised in 
Table IV. In the tests on the mild steel and annealed 
copper, all the specimens could not be cut from the 








The comparative results of the “‘ air ’’ and “ lanoline ” 
tests lead to the same conclusion as derived from the 
beam tests, i.e., that the lanoline coating has had no 
appreciable consistent effect on the fatigue strength 
A general consideration of the value 


the authors to the definite 
opinion that, in general, the 
substitution of a partial vacuum 
for air, as the environment, had 





Fig. 5. RESULTS OF ROTATING BEAM FATIGUE TESTS 
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same bar; the fatigue range (in air) was therefore care- 
fully determined for each bar, the differences, however, 
| being found to be extremely small. In order to deter- 
mine whether the presence of the vacuum chamber, as 
| such, had an effect on the loads imposed on the speci- 
mens during the tests made in vacuo, an extra series of 
| tests was made on the mild steel in which the vacuum 
| chamber was placed in position, but the pipe normally 
| connected to the vacuum pump was left open at the 
end, the air within the chamber being thus maintained 
|at the atmospheric pressure. The fatigue limit 
obtained in this way differed from that obtained in the 
|air test by a negligible amount. This series of tests 
| is sufficient to show that any differences between the 
| results obtained in air and in vacuo can be ascribed 
solely to the change in ambient conditions. Each 
| material, under each set of test conditions, exhibited 
great uniformity and enabled very close values of the 
fatigue limits to be determined. 

The outstanding feature of the results is the increased 
fatigue resistance conferred on the brass and copper 
by the substitution of a partial vacuum, as the ambient 
condition, for the atmosphere. Somewhat surprisingly, 
no similar effect is observed in cupro-nickel. The 
effect on the steels is small (not exceeding 5 per cent.), 

effected a definite improvement in the fatigue strengths, | although it is particularly well defined in the mild 
although the quantitative effect of the improvement | steel. Some general increase was certainly expected, 
was obscured by the somewhat irregular results ob- but the actual improvements obtained for brass (26 per 
tained. It is clear, however, that the effect of the | cent.) and copper (13 per cent.) are unexpectedly great. 
atmosphere on the fatigue strength of steels and the | Accordingly, every possibility has been examined to 
magnesium alloy cannot be great ; it may be larger for| ensure that no other factor was entering into the 
Duralumin. problem. All the tests have been confined to one 

Obviously, to obtain definite quantitative informa- | machine, and tests on different materials under different 
tion, further tests were required using materials in! ambient conditions have been purposely mixed up in 





Fig.4. VACUUM CHAMBER FOR DIRECT 
STRESS TESTS IN VACUO 
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sequence ; the majority of the results, however, fall 
on extremely smooth curves, and “ machine ”’ effects 
can be dismissed. The possible effect of the presence 
of the vacuum chamber has been shown to be negligible 
by the special series of tests undertaken for this purpose. | 
It may appear possible that the effect of the cleaning | 
of the specimens by acetone, thus exposing a fresh | 
surface to the atmosphere, might have produced an| 
unduly low value of the fatigue limit in air, but this 
supposition is definitely disproved by the following 
observations: Some years previously (1926) the fatigue 
limits of the copper and brass were determined on 
specimens cut from the same bar and tested in the 
same machine as used in the present tests ; no precau- 
tions were taken for protecting the surface of the 





specimens, which were tested several months after the | 


specimens were prepared. The fatigue limits obtained 
in these previous tests for the copper and brass (on a 
reversals basis of 30 to 40 millions) were 4-4 and 

7 2 tons per square inch, respectively. These values 
are identical with those obtained during the present 
tests. 

After careful consideration, therefore, the 
are satisfied that the beneficial effect of the vacuum 
is genuine. A superficial examination of the specimens 
tested in air and in vacuo reveals no difference in appear- 
ance. The faces of the fractures are all spoilt by the 

hammering” action set up after fracture and before 
the machine comes to rest; the surfaces of the speci- 
mens show no obvious differences in brightness. In 
the absence of definite information, it will be assumed, 
for the present, that the tests indicate that, during a 
fatigue test made in air, conjoint stress and corrosion 
effects are in operation. Any “temperature” effect 
can, presumably, receive no serious consideration, 
as the capacity for conduction through the specimens 
themselves is practically the same under both condi- 
tions of test. To put this matter to the test, however, 
some experiments were put in hand in which the actual 
temperatures of specimens tested in air and in vacuo 
were observed throughout the lives of the specimens ; 
from the results of these tests it was concluded that 
the increase in fatigue resistance of specimens tested 
in vacuo could not be attributed to any temperature 
effects. Two possible responsible factors are the | 
enormously reduced amount of oxygen and the com 
plete absence of water vapour in the vacuum tests. | 
To investigate one of these possibilities, it is proposed 
to carry out a series of tests in which the specimen is 
surrounded by dry oxygen of high purity. Polished | 
my yes are also being prepared to discover if any | 
clue is offered by changes in microstructure. 

The effect of the lanoline grease coating is seen to be 
extremely small, the fatigue limit of the coated speci- 
mens being equal for mild steel, brass, copper, and 
cupro-nickel, respectively, to 100, 97, 98, and 98 per 
cent. of the fatigue limit when tested in air. The 
simplest explanation of these results is that the coating 
either is not impervious to the atmosphere, or is dis- 
continuous locally. If it is correct to assume that | 
tests made under ordinary atmospheric conditions are, | 
in effect a form of corrosion-fatigue, then a surface | 
coating of grease that is not impervious nor continuous | 
would be expected to produce aggravated corrosion 
locally, and the coated specimens would develop a 
fatigue resistance inferior to that of the uncoated speci- 
mens. This might account for the slightly inferior 
resistance of the lanolined specimens of brass and copper; 
but the reduction in fatigue limit in the present tests 
is so small as to be inconclusive, and it is wiser to inter- 
pret the results as showing that a coating of lanoline 
grease produced no appreciable effect on the resistance 
of the materials investigated. 


The present results render consistent and intelligible 
many corrosion-fatigue experimental results 
have hitherto been somewhat puzzling. It is now proved 
definitely and directly, for the first time, that the 
atmosphere plays a part in the fatigue resistance of 
metals when tested under normal laboratory conditions. 
This effect is shown to be negligible with some materials, 
such as the cupro-nickel used in the present research, 
is probably very small with steels (a maximum improve- 
ment of 5 per cent. has been obtained to date), and is 
considerable in the case of copper and brass, particu- 
larly the latter (where an improvement of 26 per cent. 
was obtained in a partial vacuum). It may be even 
greater in other metals and alloys No longer can the 
air endurance limit be regarded as the “ standard” 
limiting range of stress; the real standard is probably 
that value obtained when the tests are conducted in a 
perfect vacuum or in some other form of test in which 
corrosion or direct chemical attack is totally absent. 
In the future it should not be a matter of any surprise 
to find that the fatigue resistance of an alloy, when 
tested in an environment other than air, exceeds the 
air endurance limit. 
data are now consistent. To assist in obtaining an 
understanding of the fundamentals of fatigue, research 
workers might very usefully pay some attention to 
discovering if it is possible to obtain under any condi- 


authors | 


| This brings into action a fresh sharp portion of the 


which | 


All previous corrosion-fatigue | 


tions a fatigue strength which exceeds the value 
obtained in a high degree of vacuum; should such a 
result be obtained, present ideas of the mechanism 
of corrosion-fatigue would require serious revision. 


CIRCULAR-TOOTH FACING CUTTER. 


ALTHOUGH the single circular cutting tool is a well- 
tried device, the principle has not hitherto received 
much attention in its application in groups. Messrs. 
Samuel Osborn and Company, Limited, Clyde Steel 
| Works, Sheffield, however, have lately been giving 
the subject close attention and, as a result, have 
developed the new design of facing cutter illustrated 
in the accompanying figure. As will be seen, the 
tool consists of a bracketed body carrying circular 
cutters, which function like those of the ordinary 
inserted-tooth type. Each cutter mounted on a 
central pin screwed into one of the body brackets, and 
is prevented from rotating during the cut by a hardened 
locking screw. 

Although the example shown 
with 10 cutters, the body, which is of a special 
steel, can be made of any desired size. The cutters 
are, however, standardised at 1} in. in diameter, and 


18 


below is provided 





| 
| 














are made either of the firm’s ** Double Mushet”’ high- 
speed steel, or their “S.0.B.V.” cutting alloy, the 
latter material being recommended. 

The object of the circular cutters is to provide a 
cutting edge which will last a very long time before 
the tool needs regrinding. This is effected by slacking 
the locking screw and turning the cutters through a 
small angle when the working edge has become dulled. 


cutter, the operation being repeated until the whole 
of the circumference has been made use of. As the 
diameter is 1} in., 18 cutting edges can be provided 
without regrinding, taking the are of contact as } in. 
With an inserted-tooth facing cutter, the dulling of 
one tooth necessitates the grinding of all the others 
on resharpening it. It is claimed that the circular- 





toothed facing cutter will result in considerable economy | 


advantages of the scraping or trailing action of a face 
cutter with a left-hand spiral, together with the 
positive cutting angle of a cutter with a right-hand | 
| spiral. It is stated that it has been found in practice 
| that the new tool can operate with greater speeds 
and feeds than can an ordinary plain tooth cutter. 


of both time and money, and that it also possesses ae | 
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Nortu-East Coast INSTItuTION OF ENGINEERS AND | 
SHIPBUILDERS.—-It is satisfactory to note, in the 48th 
annual report of the Council of the North-East Coast 
Institution of Engineers and Shipbuilders, that the 
average attendance at general meetings during the 
1931-32 session has been the largest on record. Including 
the annual general meeting, the number of general 
meetings held was 13. The average attendance at these 
gatherings was 90 and the maximum 200. Ten con- 
tributions were presented, and the Institute Gold Medal 
| for engineering papers was awarded to Messrs. L. J. 
| Le Mesurier and R. Stansfield for their contribution, 
“Combustion in Heavy-Oil Engines,” and that for 
shipbuilding papers to Dr. F. H. Todd for his contribu- 
tion, “Some Measurements of Ship Vibration.’’ The 
members on the register on July 31, 1932, totalled 1,142, 
the Institution having lost by death 15 of its members 
during the year. These included Mr. T. F. A. Delprat, 
Sir Alfred F. Yarrow, Bt., Mr. J. L. Twaddell, Mr. R. P. 
Doxford, Sir William Graham and Sir James McKechnie. 
The 1932 summer meeting of the Institution, which was 
to have been held in Germany, unfortunately had to be 
»ostponed owing to the prevailing economic conditions. 











he financial —— of the Institution continues to be 
satisfactory, the income for the year ending July 31, 
1932, amounting to 4,164/. and the expenditure to 4,085i, 


MECHANICAL BRAKING AND ITS 
INFLUENCE ON WINDING EQUIP- 
MENT.* 


By Joun F. Perry, A.M.I.E.E., and 
D. M. Sarru, D.Sc., A.M.I.Mech.E. 
(Concluded from page 665.) 

THESE extreme braking stresses have now to be 
compared with the highest stresses otherwise set vp. 
Kinetic stresses are induced in the rope at every 
change of velocity or acceleration, and also during 
loading, if loading is performed while the skip or cage 
is carried by the rope. In ordinary winding practice 
rope shocks comparable with those due to severe 
braking are applied in picking up at the start of a 
wind, or (in skip winders where the skip hangs on the 
rope during loading) when the load is dropped into 
the skip. At the commencement of a normal wind 
the loaded cage, which has been resting on supports 
at the pit bottom while loading, is picked up and 
accelerated by its rope. Consider in the first place 
the ensuing tension in a rope, sufficiently short and 
light for the effect of travelling waves to be neglected. 
If while still at rest the rope had been carrying the 
full weight of the cage, sudden application of a constant 
acceleration to the drum would have immediately 
raised the cage with oscillations in which the kinetic 
stress (superimposed on the gravitational stress) in 
the rope would have ranged between zero and twice 
the equilibrium stress change corresponding to the 
drum acceleration. But while it was still at rest, the 
rope must actually have been carrying less than the 
full weight of the loaded cage, since at the end of the 
previous wind the rope lowered the empty cage on to 
the supports; the rope may then have been carrying 
only a part of the load of the empty cage, or may have 
been so far unwound as to relieve itself altogether of 
the cage load and allow the cage chains to hang slack 
at the lower end. If the latter is the case, the first 
effect of acceleration of the drum is to wind up the 
rope, without taking any of the weight of the cage, 
until the loose slack is taken up. During. the second 
phase the upper end of the rope continues to rise, 
but the lower end remains fast at the initial level of the 
cage, until the rope has stretched sufficiently to produce 
at the bottom end a tension equal to the weight of the 
cage. Immediately the tension in the rope exceeds the 
weight of the cage, the cage is lifted off its supports and 
rises with the rope in a series of oscillations. The 
kinetic stress range in these oscillations is greater 
than that due to the sudden change of acceleration 
alone, because at the instant of pick-up the upper 
end of the rope has a velocity relative to the cage, and 
this velocity entails oscillation components additional 
to those due to the acceleration alone. These points 
are illustrated in Fig. 16 which represents the tensions 
in a 600 ft. rope during the pick-up period. The rope 
is assumed to be hanging with a net initial slack of 
24 in., that is the lower end has to be wound up 2} in. 
before any part of the cage load is borne by the rope 
at all; and since the gravitational extension of the 
rope under the cage load is 9} in., the gross slack is 
12 in.; the rope has to be wound up to this extent 
before the tension in the rope reaches the weight of the 
cage and the cage begins to lift. Winding is assumed 
to be started with a constant drum acceleration of 
3 ft. per second per second; until 0-386 second after 
the start of the drum the bottom end of the rope 


| bears no load; at 0-816 second the cage is lifted up 


by the rope, the drum end of which has then a velocity 
of 2-45 ft. per second. Immediately after pick-up 
the oscillations involve a maximum rope tension which 
is 59 per cent. greater than the gravitational load. 
The equilibrium acceleration stress is under 10 per 
cent. of the gravitational stress. If the rope had 
been initially just bearing the full weight of the cage, 
and had been accelerated from rest in that condition 
at 3 ft. per second per second, the wave of tension 


|in the rope after pick-up would have followed the 


curve marked “acceleration wave.” If the upper 
end of the rope had been moving with a velocity of 
2-45 ft. per second at the instant of pick-up, but 
had thereafter not been accelerated, the tension in the 
rope would have followed the curve marked “ velocity 
wave.” The actual tension in the rope after pick-up 
(relatively to the gravitational load) is the sum of the 
“ velocity wave” and the “ acceleration wave.” As 
these two waves are not in phase the extreme kinetic 
tension is not given by the sum of their amplitudes. 
It can be shown that the extreme tensions (maximum 
and minimum) in the oscillation following pick-up 
at constant acceleration are given by a formulat of 
which the results are plotted in Fig. 17; in this figure, 
the ratio of extreme rope tension to gravitational 


* Paper read before the Institution of Mechanical 
Engineers, North-Western Branch, at Manchester, on 
Thursday, October 6, 1932. Abridged. fe 

+ G. P. Boomsliter. ‘“‘ Acceleration Stresses im Wire 
Hoisting Ropes.” Trans. Am. Inst. Min. and Met. Eng. 
vol. Ixxv., 1927. 
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tension is plotted in terms of the ratio of pick-up 
acceleration to acceleration of gravity, and of gross 
initial slack (7.e., length of rope to be wound before the 
cage is actually lifted) to gravitational extension of the 
rope under the cage load. It will be observed from 


Fig. 17 that quite small values of gross initial slack | 


increase the maximum tension very much beyond the 
amount attributed to the acceleration alone. 

The pick-up of a cage carried by a long heavy rope 
is more difficult to investigate. 


of the drum starts a wave of stress which travels 
along the rope setting each section in motion as it 


passes. The wave of stress is reflected inversely at | 


Take the case where | 
the rope is initially hanging slack. The acceleration | 


serious if repeated at the same point on every cycle. 


| High acceleration or deceleration and high mass of 
pulley increase the required force and therefore increase 
| the risk of slip; large angle of contact, high rope 
| tension, and high coefficient of friction favour the 
| provision of the necessary tangential force without 
| Slipping. The tension in the rope is affected by the 
| cage position, the load, the acceleration of the system, 
and (within the arc where the rope travels round the 
pulley) by the “ centrifugal” reduction of tension 
depending on the speed. Fig. 20 has been plotted 
for a particular winder with which the authors are 
familiar. The curves show for various conditions the 
minimum coefficients of friction between rope and 


the free end and directly at the drum end and in the | 


first phase the rope is the seat of a train of travelling 
waves, gradually damped out, of which the net effect 
is to raise the whole rope. Then the lower end of the 
rope tightens and during the second phase this end 
is fixed in space, progressively taking up the load of 
the cage ; the sudden tightening of the lower end sets 
up in the rope another series of waves which likewise 
die out by damping. When the tension at the bottom 
end of the rope has reached the weight of the cage, 
the cage rises and the system of cage and rope thereafter 
performs a complex series of oscillations. 

An approximate representation of the pick-up 
tensions in a 4,000 ft. rope is given in Fig. 18. It is 
assumed that prior to acceleration the rope is just 


relieved of the full weight of its cage, but is not hanging | 


with any loose slack. The drum is accelerated at 
3 ft. per second per second. Immediately the drum is 
accelerated the stress begins to rise at the top end of 
the rope, but nothing happens at the bottom end until 
the stress wave reaches it 0-32 second later. The 
travelling waves in the rope are taken as being practic- 
ally smoothed by the time the cage is lifted, 1-49 
seconds after the commencement of acceleration; at 
this instant the tension at the bottom end is equal 
to the weight of the cage, but the tension at the top 
end somewhat exceeds the weight of the cage and rope 
since the rope is being accelerated. 
wave ” is greater than the “acceleration wave.” 
maximum tension reached in the 
pick-up is 1-51 times the gravitational load at the 


The 


bottom end, and 1-38 times the gravitational load at | 


the top end. The figure for the bottom end compares 
very closely with the maximum stress ratio of 1-53 
which is obtained from Fig. 17, on the assumption that 
the rope weight is negligible. It is therefore evident 
that Fig. 17 affords a good approximation to pick-up 
stresses near the bottom end even with a heavy rope. 

In the case of the skip winders which are loaded 


Again the “ velocity | 


oscillation after | 


Fig. 16. PICK-UP TENSION IN WINDING ROPE 
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Fig.17. PICK UP STRESS RATIOS 
FOR SHORT LIGHT ROPES. 
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with the skip hanging on the rope, the rope stresses | 


“ 


at the start of a wind include an “ acceleration wave ” 
of the type already investigated but no ‘ velocity 
wave”; the start-of-wind stresses are therefore not 
serious. On the other hand such ropes are frequently 
subjected to severe shocks when the skip is loaded. 
The rope stresses are very much affected by the rate 
at which the load is poured into the skip—a rate which 
can be approximately determined by observation in 
particular cases but which is not easy to predict from 
the design of the skip loading apparatus. 
the stresses with a fast rate of loading, it is not legitimate 
to neglect the weight of the rope even for short light 
ropes, but travelling waves in the rope must always 
be taken into account. The simplest condition for 
calculation is that in which the whole load drops 
simultaneously into the skip; but such a condition 
is never realised in practice, which is fortunate as the 
sudden change in skip velocity brought about by the 
sudden dropping in of the load from a height sets up 
a very violent stress wave ; this stress wave is greatly 
diminished by the spreading out of the loading time 
over even a fraction of a second. Fig. 19 shows the 
rope tensions at top and bottom in loading a proposed 
skip winder to operate from a great depth, the calcula- 


tions being made (a) for instantaneous loading and | 


(6) for loading spread uniformly over two seconds, the 
load being assumed to drop through a vertical height 
of 15 ft. It will be seen that for slow loading the 
range of tension is only 10 per cent. at the bottom, 
and 15 per cent. at the top, of that for instantaneous 


loading ; and that for slow loading the excess of extreme | 


tension reached over maximum gravitational tension is 
52 per cent. at the bottom and 25 per cent. at the top. 

The duration of loading in large skip winders is 
probably usually rather longer than the 2 seconds 
assumed for the calculation, but on the other hand the 
rate of loading during this period is not perfectly 
uniform, so that the rope tensions due to skip loading 
are not likely to have been seriously over-estimated 
in the 2 seconds calculation. 

When the rope is accelerating or decelerating, it 
must transmit to the overhead pulley a tangential 
force sufficient to accelerate or decelerate the pulley at 
the same rate, otherwise the pulley will slip. It is very 
desirable that the pulley should not slip in order to 
avoid the wear on the rope, which becomes particularly 


In calculating | 


| Fig. 18. PICK-UP TENSION IN WINDING ROPE 
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pulley necessary to prevent slip at low speed. At full 


speed the limiting coefficients of friction are reduced 
| by from 1 per cent. to 3 per cent. 
| is near the top the static tension is low and, in addition, 
| acceleration is normally directed downwards both at the 
| 





end of the upward wind and at the commencement of 
| the downward wind, so that slipping is particularly 
likely to occur there. When the cage is loaded and 
| near the bottom, the static tension is high and any 
acceleration is normally directed upwards so that 
| the risk of slip is much smaller. 
driving ot braking will cause slip to occur with lower 
| drum accelerations than this investigation suggests. 
| On an existing winder it is easy to determine whether 
slip is occurring in normal winding by inspecting the 
| pulley during running from the headgear platform. 


| The chief difficulty in the way of predicting without 


inspection whether slip will occur is the uncertainty 
as to coefficient of friction between rope and pulley, 
| since the coefficient depends so largely on the state of 
the surface in question. When an emergency trip 


| occurs at high speed with high deceleration there will 
| almost always be a considerable pulley slip. From 


this point of view any reduction obtainable in emergency 


either prevent slip altogether or will diminish the 
amount and maximum velocity of slipping. 

When tail ropes are used the relation of extreme 
braking stresses to extreme stresses otherwise imposed 
is much the same as for winders without tail ropes. 
The writers would point out that although tail ropes 
improve the out-of-balance conditions during the 
wind, and therefore lessen the amount of braking 
required, they have two undesirable effects on the 
winding ropes; in the first place, they increase the 
range of gravitational loads on the main rope, and 
therefore accelerate fatigue ; secondly, an additional 
system of kinetic shocks is set up, due apparently to the 
velocity of waves in the highly stressed main rope 
being higher than in the lightly stressed tail rope.* 

In the case of Koepe winders there is another 
criterion of safety, besides rope stress, to take into 
account—namely, the condition that the rope should 
not slip on the driving pulley.t Accurate calculation 
of the motions and stresses in such systems under 
known driving or braking torques is more difficult 
than for drum hoists, because the effective moment 
of inertia of the pulley and driving motor is no longer 
large in comparison with that of the loads. It can be 
seen without calculation that severe braking is the 
condition most likely to cause the rope to slip and that 
for the braking of hoists of this type deceleration 
governing is even more valuable than for drum hoists. 

Various devices are in existence designed to arrest 
the cage in the event of the breakage of the winding 
rope, their adoption, however, is the subject of a good 
deal of controversy in mining circles. The authors 
are of the opinion that their use introduces additional 
risk rather than increased security. 

Comparison of the tensions at top and bottom of the 
rope from the graphs presented in the course of this 
paper shows that in every case the extreme stress 
reached is greater at the top of the rope, and that the 


| fatiguing range of stresses is also usually greater at 


the top than at the bottom. It is however a matter 
of common observation that serious rope trouble 
exhibits itself more frequently at or close to the capel 
than anywhere else. This apparent discrepancy is 


| explained by the following considerations: (a) Rope 


deterioration is very much influenced by corrosion 
and wear; corrosion is frequently most marked near 


| the bottom end, and wear is usually worst on that part 


| which slips on the overhead pulley towards the end of 


When the cage 


In practice, jerky | 


| been taken with the 


deceleration is desirable, since such a reduction will 


deceleration on the upward wind, which part is shifted 
towards the capel in the successive shortenings of the 
rope. (b) Imperfect reflection of stress-waves at the 
drum causes the kinetic stresses to be somewhat lower 
than calculated at the top end. (c) Every disturbance 
during winding affects the stresses at the bottom end 
of the rope, but does not influence the stresses in 
that part of the rope which is already wound on the 
drum ; hence the bottom end is subjected to a higher 
frequency of fatiguing stresses, and is liable to fail 
by fatigue in a shorter time than the top end. These 
considerations do no seriously affect the validity of 


| the calculations here presented, but show that par- 


ticular attention should be paid to the tension calcu- 
lated for the bottom end of the rope. 

Owing to the great number of variables entering 
into conditions of loading, winding and braking on 
different plants, it is impossible to make rigorous 
| generalisations as to which operation in winding sets 
| up the maximum stress in the rope. In such investiga- 
| tion each specific case must be considered in detail 
| and certain of the authors’ results have been presented 
in graphical form in order to facilitate this work. The 
following tentative general statements may be made. 

(1) The greatest stress in normal winding usually 
occurs at pick-up when the cage or skip is vertically 
supported during loading; but in skip winding where 
the load is poured into an unsupported skip, the 
greatest stress in a normal wind usually occurs at 
loading, unless the loading is very gentle. 

(2) In winding from depths of less than 600 ft. this 
| maximum normal stress usually exceeds that which 
can be applied by abnormal conditions such as decelerat- 
ing when lowering a heavy load or emergency tripping. 
or unskilful application of the brakes by the driver. 

(3) In winding from depths of more than 1,000 ft.. 
the maximum stress produced by emergency or un- 
skilful braking usually exceeds the maximum stress in 
normal winding unless special precautions have been 
taken with the brakes and brake gear. In winds of the 
order of 3,000 ft. and over, stress due to abnormal 
braking is frequently greater than any in normal 
winding, even when all reasonable precautions have 
braking equipment. Conse- 
quently in deep winds any improvement in braking 
brings about direct reduction in the maximum stress 
to which the rope is exposed. 

* J. A. Vaughan, “ Notes on Deep-Level Winding. 
Journ. of S.A. Inst. Eng., vol. xxiii, No. 3, 1924. 

t Schade, ‘‘The Safety in Operation of Brakes fo: 
Winding Engines.” Technische Blitter, No. 42, Oct. 1926, 
pages 337 and 345. 
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| 

Conclusions.—The practice of retarding the brake | 
engine motion, in order to minimise the rope stresses 
induced by emergency brake application, is justified 
only when the damping is so arranged that the time 
taken to build up the drum deceleration bears a certain 
relation to the fundamental frequency of the system 
of cage on rope. For winders operating from shallow 
depths this optimum time is about half a second. For 
deep shafts (over 3,000 ft.) where the period of the 
system is long, the most advantageous building-up 
time so far as rope loading is concerned is too long to 
ensure the adequate control of the winder in all 
emergencies. Rapid and powerful brake application 
entails no risk when the drum is moving very slowly 
near the end of the wind. 

Insufficient attention has in the past been paid to 
the avoidance of excessive rope stresses when the 
brakes are applied with full force to the rapidly-moving 
drum. Where measures have been taken to cope 
with this problem they have hitherto been of an 
indirect rather than a direct character. The authors 
submit a system of deceleration governing of the 
brake engine which directly solves the problem. 

From the point of view of rope stress alone, decelera- 
tion control is of little importance for shallow mines 
(that is, mines up to 1,000 ft. in depth), especially if 
the loading and pick-up conditions are severe. De- 


























If the system of braking is improved so as to reduce 
the extreme rope stress, is it permissible with given 
winding conditions, loads, &c., to reduce the rope size, 
thereby working with a higher gravitational stress, 
but with a lower extreme kinetic stress ? 

If the design of the equipment is such that the 
maximum stress in normal winding is due to the 
braking, then, unquestionably, the rope size can be 
safely reduced so long as neither the extreme stress 
nor normal range of stress under the new conditions 
exceed those under the old, but if improvement of 
braking affects only the emergency tension, and not 
the normal range, the question is more difficult to 
answer. In such a case improved braking with the 
same rope would certainly render the plant more safe, 
but even though the reduction in the emergency stress 
were large, only a comparatively small reduction in 
the rope size might be permissible to maintain the same 
degree of safety, since the normal fatigue stress range 
would thereby be increased. Our knowledge of the 
fatigue of ropes in cases where an abnormal stress is 
occasionally superimposed on a regular fatigue range, 
is at present insufficient to enable a definite answer 
to be formulated. 

Attention has been called in the paper to one advant- 
age of the bi-cylindro-conical drum not generally 
recognised, namely, that the cage and rope accelera- 
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celeration control is of increasing value for depths | 
beyond the above figure and is very important for | 
great depths. | 

Deceleration control has, however, the following other 
important advantages even in shallow winds, viz., the 
elimination of the rope slip on the headgear pulley, 
increased safety for men ricing in the cages, and control 
of the joint effect of mechanical and electrical braking. 

Electrical regenerative braking is not in_ itself 
dangerous, but adds its effect to the deceleration 
produced by the mechanical brakes. 

For the operation of the emergency gear in the case 
of Ward-Leonard equipments, the motor field and 
generator field should be tripped simultaneously. 

With the use of the brake governor, chanical 
braking is so regulated that the joint deceleration due 
to electrical and mechanical retardation does not exceed 
the predetermined figure. In all other systems, the 
mechanical braking is applied without reference to the 
electrical braking. 

Anchored post brakes are erratic in their perform- 
ance and should not be used except for small cheap 
equipments. Parallel motion brakes, besides giving 
more consistent characteristics, permit reduction of the 
idle travel of the brake gear. In this connection, some 
automatic control of brake adjustment has a distinct 
value, as it ensures a definite standard of maintenance 
of the brake gear. The manufacturers of mechanical 
parts for winders would do well to carry out more 
systematic tests on brake operation than at present, 
and to apply their results to increasing the mechanical 
efficiency of the brakes. 
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given drum conditions are 
smaller for the cage, which 
is deep down in the shaft | 
and which, therefore, is | 
usually hanging by the | 
more highly-stressed rope. 

To secure full benefit from this feature, attention 
should be paid to the manner in which the scroll runs 
into the constant diameter portions in order to avoid 
sharp changes of acceleration, and it should be ensured 
that acceleration applied through the drum passes 
smoothly into the acceleration due to the scroll, and 
similarly for deceleration when passing from scroll to 
small diameter of drum. 

Tail ropes increase the range of fatigue stresses in 
main ropes in two respects ; firstly, by increasing the 
range of load which the main rope has to carry, and 
secondly, by inducing kinetic shocks of a type not 
experienced in the absence of tail ropes. 

It appears to the authors that by attention to a 
number of comparatively minor details ropes can be 
more efficiently loaded with the same degree of safety 
as at present, and in consequence, a reduction obtained 
in both capital and operating costs. The points 
suggested include governed deceleration, attention to 
all details in the design of the brake gear as outlined 
in the paper, and careful consideration of the pick-up 
or loading stresses imposed, in which connection the | 
following improvements suggest themselves : | 

In the case of Ward-Leonard cage winders, the control | 
rheostat should be so graded that the first few feet 
of the rope movement is extremely slow. In the case | 
of alternating-current winders where this is not so 
easy to arrange, carefully-designed springs or shock | 
absorbers should be added between the cage and the | 
rope when winding from comparatively shallow depths. | 
The fact that the rope is relieved of weight when the | 
cages are placed on keps has a fatiguing effect on the | 
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|Tope, and some alternative method of registering the 
cage with respect to the tub rails without relieving the 
| rope of the weight of the cage might be given serious 
consideration. Such an arrangement would also con- 
siderably minimise the effect of pick-up stresses. 

In the case of skip winding, where the ore is dropped 
suddenly into the skip from any distance, it might be 
| advantageous if the skip were supported to withstand 
the impact during this process. 

Past endeavours to improve the quality of winding 
ropes have been too much directed to securing ropes 
of higher ultimate tensile strength, a property which 
does not imply a higher fatigue limit under working 
|conditions. Fyture experiments should be directed 
rather to seciring wire ropes of improved fatigue 
| qualities, and to obtain full benefit from such progress 
| it will be necessary to abandon the traditional method 
| of choosing a rope by its statical factor of safety, and 
| instead to compare the fatigue strength directly with 
actual ranges of working tension. 

It has usually been the aim of mining engineers to 
| obtain the longest possible life from their winding 
| ropes (under current British regulations the permissible 
| life is 34 years). The authors would point out that 

| the most economic overall conditions of winding are 
| not necessarily the same as those giving longest life 
of ropes ; for instance, if the rope proposed to be used 


SLIP OF ROPE ON OVERHEAD PULLEY 


~+ 
Dia.of Pulley ... 20Ft 
M.L of Pulley... ..2x10°Lb.-Ft2 
Rope Weight ..... 1-4 Lb.pe-Ft 
Cage Weight . . . . ..27,.440Lb.Unloaded 


38,690Lb. Loaded 


. Unloaded Cage at Top 
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for a winder in course of design is slightly reduced in 
size, it will be necessary to replace the rope at more 
frequent intervals in order to maintain the same margin 
of safety, but it will also be possible to reduce the drum 
diameter and increase the drum speed, thereby greatly 
decreasing the capital cost of the plant and also decreas- 
ing the power cost in running. At present, there is 
insufficient knowledge to permit of calculations of this 
character as to the most economic conditions to meet 
given winding requirements, because although the rope 
tensions can be fairly well predicted by analysis of the 
type used in this paper checked by experimental results 
on existing winders, the relation of these repeated 
tensions to rate of rope deterioration is obscure. When 
sufficient experimental knowledge is available as to 
the fatigue phenomena involved, great economies will 
be possible by the more efficient choice and loading of 
winding ropes, and single-stage winding from much 
greater depths than hitherto will be commercially 
practicable. 

The authors would express their indebtedness to 
Messrs. Metropolitan-Vickers Electrical Company. 
Limited, for permission to publish this paper; to 
Messrs. Barber Walker and Company, Limited; and 
to Messrs. Powell Duffryn Steam Coal Company, 
Limited, for the facilities afforded for experimental 
work ; to Messrs. Crown Mines, Limited, and to Messrs. 


| West Springs, Limited, for information supplied; to 


Dr. M. A. Hogan for co-operation in certain of the 
experimental work ; and to the technical staffs of the 
above-mentioned firms for assistance in carrying out 
the experiments. 








Ramway TraFric Recerrrs.—The Traffic Receipts 
of the four British group railway companies totallec 
126,944,000/. during the first 46 weeks of 1{ 32, against 
139,732,0002. and 152,258,000/. during the co’ responding 
periods of 1931 and 1930, respectively. 
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THE LITTLE HAY PUMPING STATION 
OF THE SOUTH STAFFORDSHIRE 
WATERWORKS COMPANY. 

(Concluded from page 615.) 

Towarps the end of the first portion of our account 
of the Little Hay Pumping Station of the South 
Staffordshire Waterworks Company, we gave an 
outline description of the machinery installed. 
This we now deal with in greater detail. The 
general layout of the plant is shown in Figs. 8 to 
11, Plate XXVI, in which all the units previ- 
ously enumerated can be identified, while they are 
separately described below. 

The main engines are of the vertical totally- 
enclosed single-acting four-stroke cycle type. A 
view from the air compressor end is shown in Fig. 12, 
annexed. There age six cylinders, each of 325 mm. 
(124 in.) bore by Ho mm, (17%; in.) stroke. Each 
engine is capable of developing 338 brake horse- 
power continuously when running at a normal 
speed of 300 revolutions per minute. Cylinders Nos. 
4, 5, and 6 are fitted with compressed air starting 








pump takes its supplies from the receiving tank and 
delivers the water through the cooler to the main 
engine from which, after passing through the water 
jackets, it is returned to the receiving tank. This 
system utilises the same water over and over again, 
and so reduces scale formation toa minimum. The 
receiving tank is provided with a make-up con- 
nection under ball valve control, and overflow and 
drain connections, the quantity of make-up water 
being measured through a meter. 

The lubrication of the pistons and cylinders is 
effected by a mechanically-operated pump driven 
by a ratchet off the camshaft. A separate sight 
feed is provided for each of the six cylinders and 
the three stages of the compressor. Each engine is 
fitted with forced lubrication, the pump being 
provided with hand gear for flushing the bearings 
before starting. The oil is drawn from the sump 
and pumped through a dual filter provided with 
change-over valve to allow for cleaning one filter 
while the other is in operation. The oil is then 
passed through a cooler before circulating through 
the bearings. 











Fig. 12. 


valves. All the fuel, air and exhaust valves are 
placed in the cylinder covers and are operated from 
the horizontal camshaft by means of cams and split 
levers to facilitate dismantling of the valves. 
The governor, which is totally enclosed, and is of the 
spring-loaded type, is driven by chain from the 
crankshaft. A jockey sprocket wheel provides 
chain adjustment, and the camshaft is gear-driven 
from the governor. The exhausts from the six 
cylinders are connected to water-jacketed manifolds 
leading into a common exhaust pipe which is 
carried under the engine-room floor to two silencers 
in series, the latter being placed in a chamber at the 
rear of the building. The outlet is carried up a 
brickwork shaft and the exhaust can be readily 
observed. The cylinder liners, covers and exhaust 
collectors are water-jacketed. 

The cooling-water system, for each engine, 
consists of an overhead tank under ball-valve 
control for use when starting up, an electrically- 
driven cooling-water pump, a tubular cooler placed 
in the settling tank through which the borehole 
pump delivery passes before discharging into the 
settling tank, and a receiving tank placed in the 
basement adjacent to the cooling-water pump. 
After starting up the main engine, the belt-driven 
15-kw. generator is brought in and the cooling- 
water pump started. This pump sets up a pressure 
which automatically cuts out the overhead tank and 
the set then operates on a closed circuit. The 





Heavy-O1 Engines ror Pump Drivina. 


| The governor is fitted with hand adjustment for 
| varying the speed. It controls the position of an 
|eccentric shaft through a system of levers, the 
|shaft carrying a horizontal lever underneath each 
of the six fuel pumps. A small plunger attached to 
the lever controls the suction valve of the fuel 
pump, and so regulates the amount of oil delivered 
|to the power cylinders, the suction valve being 
| held off its seat for a portion of the delivery stroke. 
| At heavy loads, when the engine speed tends to fall, 
the suction valve is closed early, whereas at light 
| loads, when the speed tends to rise, the suction valve 
| is held open over a longer portion of the stroke and 
|so reduces the quantity of oil delivered to the 
| power cylinders. 

The air compressor is of the vertical three-stage 
|type. The cylinders have cooling jackets and there 
is also a set of cooling tubes between each stage. 
|The last stage of the compressor delivers to the 
blast-air bottle, and from this the two starting-air 
bottles are charged. Pressure gauges mounted 
near the air bottles indicate the pressure in the L.P. 
|and intermediate stages of the compressor, and the 
starting and blast-air bottle pressures. A vapour 
| extraction fan draws the vapour out of the crank 
'chamber and discharges it into the engine exhaust 
|shaft. An oil separator is fitted on the suction side 
of thefan. The flywheel is carried on the crankshaft 
|extension, which is supported by an outer bearing. 
The 15 kw. generator is driven by a pulley next to 


the flywheel. A flexible coupling of the pin-and- 
link type is fitted between the crankshaft and the 
gear shaft. A ball thrust locating bearing is also 
fitted between the flexible coupling and the gear- 
box to take any engine thrust off the gears. 

The bore-hole pump is designed to lift from a 
depth of 150 ft. below basement level. It is of the 
vertical-spindle, multi-stage, centrifugal type, with 
seven single inlet impellers working in series, as 
shown in Fig. 15, page 700. The impellers and guide 
passages are of bronze; the body segments, con- 
taining guide passages for directing the flow of 
| water to the various stages, are of cast-iron. The 
steel impeller shaft of the pump is entirely cased in 
| gunmetal and the two pump bearings are water- 
| lubricated by the enclosed shaft-bearing lubricating 
| system, rubber sealing rings preventing the pump 
| water from entering these bearings. A suction pipe, 
| foot valve, and strainer are fitted. The sections of 
| the bore-hole delivery pipes, from which the pump 
is suspended, and the rods forming the driving shaft 

are all made to one standard length. The pipes are 
flanged and a shaft guide bearing is inserted at each 
| joint. This guide is spigoted into both flanges to 
|secure accurate alignment. The actual bearing 
consists of lignum-vite segments carried in a gun- 
metal sleeve. The space between the segments 
allows the lubricating water to pass through, and 
the gunmetal sleeve is secured to the centre boss 
| of the guide casting, with radial ribs joining this 
portion to the outer spigoted rim, which is secured 
by the flanges. The coupling boxes connecting the 
several lengths of shafting are made of steel. Each 
rod end is coned and the drive is transmitted by 
| sunk keys. The boxes are secured to the rods by 
| split collars and screwed gun-metal nuts provided 
| with lock nuts. 

| The whole of the pump work is suspendcd from 
| a head-box carried in a circular stool casting, and 
|the delivery branch of the bore-hole pump is 
;embodied in the head-box casting. This arrange- 
ment will be clear from Fig. 11. The bore-hole 
pump delivery is taken to the water cooler in the 
settling tank, where it passes round the outside of 
the cooling tubes and out through a bell-mouth 
pipe. The water traverses the full length of the 
settling tank to allow any sand in suspension to 
settle and then flows over a weir into a suction 
chamber from which the force pump takes its 
suction. Attached to the settling tank is a water- 
level indicator with an alarm bell, which rings if the 
water falls to weir level or rises to overflow level. 
A compressed-air recording depth gauge is con- 
nected to the bore-hole, and this registers on a weekly 
chart the level of the water below the engine-house 
floor. As previously stated, the engine is capable 
of driving the bore-hole pump, force pump and 
generator, when the bore-hole pump is lowered to a 
depth of 200 ft. below basement level. Should this 
be necessary, other stages will be added to the 
bore-hole pump. 

The force pump is of the vertical-spindle, multi- 
stage, centrifugal type, placed directly on a stool 
carried on the bore-hole pump head-box and driven 
by the vertical shaft, which also drives the bore- 
hole pump. As will be seen from Fig. 13, the pump 
has five single-inlet impellers working in series. 
The impellers and guide passages are in bronze. 
At the delivery end of the pump a hydraulic 
balancing device of the disc type is fitted. A rigid 
coupling is fitted between the bore-hole pump shaft 
and the bottom of the force-pump spindle. On the 
top of the force-pump body is fitted a Michell 
thrust bearing, which supports the whole of the 
rotating elements and, at the same time, accurately 
locates the pump impellers in relation to the guide 
passages. This thrust bearing is of the single- 
collar type with upper pads to prevent lifting if the 
hydraulic balance fails. It has a forced-lubrication 
system which is water-cooled. Immediately above 
the thrust bearing is the flexible coupling which 
transmits the drive from the gear-box. The 
gear-box is mounted on a box-section bedplate 
carried on two steel girders. The gearing is of the 
double-helical bevel type, having a gear-increasing 
ratio of 22/76 teeth. The gears are lubricated by a 
pressure spray, which is directed into the teeth where 
they mesh. The lubricating pump is mounted on 
the side of the gear-box and is driven by spur 
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ENGINE No. 2. 
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Fig. 16. 
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gearing off the main gear-shaft. The pump takes 
its suction from a water-cooled return oil tank. 
A hand pump is fitted for priming before starting, up. 
It is shown at the left hand of Fig. 14, opposite. 
The force-pump delivery branch is fitted with a 
non-return valve and a sluice valve between the 
pump and the main, and both valves are fitted with | 
by-passes for priming. A water filter is mounted on | 
the side of the force-pump casting, through which | 
all the water for lubricating the bearings of the bore- | 
hole pump transmission- shafting passes. The water | 
is taken from the delivery main and is passed through | 
a meter before reac hing the filter. Inlet and outlet | 
pressure gauges are fitted. The water enters at 
the bottom of the filter and passes through a layer 
of coke, and then through a brass perforated filter | 
covered with moleskin cloth to the outlet in the | 
top cover. This filter is clearly shown in Fig. 14. | 
A Venturi meter and pressure recorder are fixed in | 
the engine-house, and the Venturi tube is placed in | 
the 18-in. main adjacent to the engine-house. | 
Pressure gauges are mounted on a board in the | Pump Particulars :— 
engine-house giving the borehole-pump disc harge, | Sak baal al tents anon a 
force-pump discharge, and delivery main pressure. Total Reed on force pump, ft. 
bo a + emt ites indicator is mounted on| Water "pumped, gallons 
8 board. : 


| minute 
Two main mild-steel sectional oil storage tanks are 


Engine Particulars :-— 
cards 


Revolutions per minute .. . 
Average mean pressure in cylin- 
ders, Ib. per square inch 
Average exhaust gas temperature, 
deg. 
Temperature of 
to engine, deg. F. : 
Average cylinder jac ket “outlet 
temperature, deg. : ; 
Temperature of cooling water 
from engine, deg. ‘ 
Cooling water pressure at “engine, 
Ib. per square inch < ‘ 
Injection bottle blast pressure, 
Ib. per square inch gs 
Forced lubrication. 
leaving filter, Ib. 


cooling "water 


Pressure 
per square 
1 


n 7 

Forced lubrication. . emperature 
leaving cooler, deg. ° 

Gearbox lubric ating oil pressure. 
lb. per square inch » . 

Output of belt-driven generator, 
kilowatts per hour 


per 
Water horse- power if 
Mechanical efficiency “ ‘engine, 

1.P. ‘ 


built in the basement at the rear of the engine- | per cent., B.H.P./I.¥ 

- ot . “we ed = | Combined effic iency of pumps and 
house, having capacities of 67 tons and 97 tons, | oust, S00. Cuba WLP. 
respectively, and connected by a levelling pipe. B.H.P. 
Tt ie . Hille " Overall efficiency ot plant, per 
Either tank can be filled from a road wagon through cent., W.H.P./LHLP. 


a receiving chamber situated outside the building 
and provided with a strainer to clean the fuel oil 
on delivery. Both storage tanks are provided with 


Test Results :-— 
Actual fuel oil used per hour, Ib. .. 
Actual fuel oil used per 1.H.P. 


vent pipes which are led outside the building. The | Ri ne om Oil used per B.H.P.- 
storage tanks are fitted with floats and gauge boards hour, Ib. 


Actual fuel oil used per W.ELP.- 
hour, Ib. .. , 
Actual fuel oil used per 1,000 
zalls., lifted 100 ft., : 
Cost of fuel oil per 1000 galls, 


which are graduated in feet, inches, and tons. The | 
fuel pump lifts the oil from either storage tank into 
two overhead supply tanks, each having a capacity | 
of 600 gallons. The overhead tanks are provided lifted 100 ft., at 3/. 15s. per 
with overflows, which are led back to the storage | Pn AER LIE 9 at 
tanks, in case the attendant does not stop the pump B.Th.U. 


when the tank is full. Compressed-air recording | Net calorific fuel oil, 


value of 


M.I.MECH.E., 
Fig.17. No.2. BOREHOLE PUMP. 
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engine-room. The Ov erhead tanks supply a service | ‘Thermal efficiency on 1.H.P., 
tank to each engine, which is placed in the engine- _net value, percent. “ip 

room at a height which gives the required head on | go ame.. 
the engine fuel pumps. These tanks are provided | Thermal efficiency on B.H.P., 
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with ball valves which maintain the oil at a constant . 
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level. The paraffin tanks for starting up are along- | 


side the fuel service tanks. These are filled by| traversing motions are operated from the engine 


hand as required. A change- over valve is provided | 
on the fuel line to the engine fuel pump. 
The engine room is served by an overhead crane | speeds. 
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house floor by means of endless chains. 
| motion is driven by an electric motor and has two 
The full load can be lifted at a speed of 
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10 ft. per minute and light loads up to 5 tons can be 
raised at 30 ft. per minute. 

The 15-kw. direct current generator is driven 
by a belt from a pulley on the engine crankshaft 
extension. Belt-tightening gear of the Lenix type is 
fitted, also a Benn clutch to disengage the gene- 
This generator is of ample power 
to light the station and the two cottages, and also 
provides power for the auxiliary plant. The cur- 





rent is led to a main switchboard and distributed 
from there. A three panel switchboard is installed, 
there being a separate panel for each of the 15-kw. 
generators and for the 25-kw. generator. The panels 
are provided with single-pole circuit-breakers with 
no-volt and overload releases, paralleling and isolat- 
ing knife switches, field rheostats, ammeters, volt- 
meters, wattmeters for the various power and light- 
ing circuits and a leakage indicator. A vertical two- 
cylinder semi-Diesel engine drives the 25-kw. direct- 
current generator. It is run entirely independent 
of the main engines, and has its own fuel service 
tank and air bottles. A unit of this size is necessary 
for working the crane, whilst it also supplies the 
power for lighting and running any auxiliary motors 
when the main engines are shut down. The current 
from this generator is led to the main switchboard 
and distributed from there. A view of this set and 
of the switchboard is given in Fig. 19, page 712. 

The cooling water pumps are of the centrifugal 
type and are each driven by a 3} brake horse-power 
motor. Each pump delivers 40 gallons of water per 
minute against a head of 60 ft. at from 1,800 to 1,850 
r.p.m. These pumps are situated in the basement as 
shown in Fig. 21, page 712. Above the pump seen 
in this figure is one of the motor-driven vapour 
extraction fans previously referred to. Above this 
again is one of the main engine exhaust pipes to the 
silencing chamber. The tank on the left is the cool- 
ing water receiving tank. The fuel oil pump is also 
electrically driven. It has a 2 brake horse-power 
motor and delivers 25 gallons of fuel oil per minute 
against a head of 30 feet at 1,400 r.p.m. The motor 
control panels of these pumps are situated in the 
basement close to the pumps. 

The air bottles of the main engines and the auxili- 
ary generating set are interconnected so that one 
set can be charged from the other. In addition, an 
auxiliary air compressor is provided to charge all the 
bottles if required. This consists of a single cylinder 
petrol/paraffin engine 4-8 h.p., with a direct-driven 
two-stage compressor mounted on a common base- 
plate, as shown in Fig. 20, page 712. This unit is 
capable of giving a maximum compression of 1,000 
Ib. per square inch when running at 480 revolutions 
per minute and can draw a maximum of 312 cubic 
ft. of free air per hour. The air bottles are arranged 
to project through the engine-room floor as shown 
in Fig. 22, page 712. Below them is seen the elec- 
trically-driven drainage pump, a sump being pro- 
vided in the basement for drainage purposes. A 
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pipe leading to the brook takes away the normal 
drainage by gravity, but should there be any excess 
water it is emptied by means of the single-stage 
centrifugal pump shown, which is driven by a 
2} brake horse-power motor and delivers 150 gallons 
of water per minute against a head of 25 ft. at 
1,250 r.p.m. An electrically driven oil Streamline 
renovator is installed in the basement. When 
necessary the lubricating oil from either engine crank 
chamber is drained into an adjoining dirty oil tank 
from which the renovator is fed. The temperature of 
the oil is increased by an electric heating element 
before it passes through the filter into a clean oil 
receiver which has a capacity of 50 gallons. This 
clean oil when required is returned to the crank 
chamber by means of a semi-rotary hand pump. The 
building is heated throughout by means of radiators 
and hot water pipes. A coke-fired boiler is installed 
for the purpose in a heating chamber at the rear of 
the building. 

Some particulars of the results of the official 
trials of the plant and of the conditions obtaining 
at the tests are given on page 701. Both engines 
were tested, on consecutive days, for 6 hours. 

It is of interest to note that the guaranteed fuel 
consumption given by the machinery contractors 
was 111 Ib. per hour, with oil of a net calorific value 
of 18,300 B.Th.U. and a water horse-power of 
173-95. After correction of the appropriate figures 
for the higher calorific value of the oil actually used 
in the tests, and for the difference in water horse- 
power, it was found that the actual performance 
had improved on the guaranteed consumption figure 
by 1-27 per cent. for Set No. 1, and by 3-2 per 
cent. for Set No. 2, a condition illustrating very well 
the degree of precision now arrived at in the design 
of Diesel-oil engines and centrifugal pumps. The 
plotted test results for Set No. 2, are shown in 
Figs. 16, 17 and 18, page 701. The engine curves, 
Fig. 16, were obtained on the brake trials at Messrs. 
Allen’s works, and the pump curves, Figs. 17 and 18, 
were plotted from the data recorded at the pump 
tests in the same works. 

The whole of the scheme was designed and carried 
out by the company’s engineer-in-chief, Mr. Fred. 
J. Dixon, M.Inst.C.E., M.1.Mech.E., to whom we 
are indebted for permission to publish this article. 
The main engines, pumping plant and auxiliaries 
were supplied by Messrs. W. H. Allen, Sons and 
Company, Limited, of Bedford. Messrs. T. Lowe 
and Sons, Limited, Burton-upon-Trent, erected 
the buildings, and Messrs. C. Isler and Company, of 
London, sunk the boreholes. 
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Hoyer-Kreuter Technological Dictionary. Sixth Com- 
pletely Revised Edition. Edited by A. Scutomann, 

First Volume: Deutsch-Englisch-Franzisisch. Second 

Volume: English-German-French. Third Volume: 

Francais—Allemand—Anglais. Berlin : Julius Springer. 

London : The Machinery Publishing Company. [Price 

5i. 108. each volume.) 

Wuewn a book has reached its sixth edition the 
reviewer is well advised if he approaches it with a 
certain amount of caution, since, however candid 
he may wish to be, it is obvious that the volume has 
already been found useful by a more than ordinarily 
large number of readers. Fortunately, cautious- 
ness need not be carried to excess in the present 
instance. During the period of twenty-eight years 
since the last edition of the Hoyer-Kreuter Dic- 
tionary appeared, technological language has both 
expanded and changed. The result is that a 
thorough revision has been necessary, and a very 
large number of new terms have had to be added, 
and we shall, therefore, be doing the editor no 
great injustice if we treat his latest effort as a new 
work, 

Technological dictionaries, it may be postulated, 
are of two kinds: Those in which a limited ground 
only is covered and those in which, broadly speaking, 
the whole field of technology itself and its allied 
subjects are dealt with. The Hoyer-Kreuter 
dictionary is emphatically of the latter kind, as in 
its compilation, special consideration has been given 
not only to technology, and that is a wide enough 
field, but to manufacture, agricultural and law, not 
to speak of raw materials, semi-finished and finished 





products, and the plant used in connection there- 
with. It may be added that this is an entirely 
separate work from the Illustrated Technical Dic- 
tionaries, with which the editor’s name has long 
been connected, though by agreement with the 
Deutscher Verband Technisch-Wissenschaftlicher 
Vereine and the Verein deutscher Ingenieuere, the 
compilation of the two has been carried on together. 
The method of enlisting the services of foreign 
experts and the co-operation of industrial under- 
takings has also been followed in both cases. Dr. 
Schlomann informs us that the first thing he did in 
the preparation of this dictionary was to select key 
words and then to supplement them by modifica- 
tions, combinations and phrases, using for this 
purpose the contents of technical journals, catalogues, 
standard specifications, and other similar publica- 
tions. All the renderings have been carefully 
checked, and where words or phrases can be trans- 
lated in more than one way, that which is correct 
and at the same time most clearly conveys the 
meaning of the original, has been chosen. The 
arrangement of the dictionary is alphabetical, and 
where a particular term is utilised in different 
senses in different industries, the various meanings 
are distinguished by special abbreviations. Ameri- 
canisms are indicated in the same way. The book 
is clearly printed on good-quality paper, the words 
in the first language dealt with being in heavier type 
than the other two, while the three renderings are 
carefully separated. The genders in the German 
and French languages are distinguished by the 
conventional m, f and n, and not by special signs 
or type. These may seem small points, but their 
presence adds to, as their absence detracts from, 
the convenience of the dictionary user. 


and suggestions. 


lation of the phrase. The inclusion of such an 
entry as “héherer Druck, m. || higher pressure 
pression, f, plus élevée,” which appears in the first 


even the beginner who is ignorant of the meaning 
of both Hohe and Druck could look them up sepa- 
rately and join them together. Druck with its 
various meanings, of course, appears under “ D” 
and Héhe can be found an entry or two earlier than 
that we have quoted. Incidentally, the three 


translated “‘ Biirstenhalter” in Vol. II, but in 
Vol. I, both “‘ Burstenhalter” and “ Biirstentriager ”’ 
are given, though owing to an alphabetical mis- 
arrangement they are separated by nearly a page. 
This only shows how hard is the way of the trans- 
lator in search of a correct rendering. “ Ring- 
down operation’ as a translation for ‘‘ Induktor- 
anruf” is unfamiliar, and “ Induktorrelais ” 
would be more correctly translated “ induction 
relay” than “induction current relay. ‘No 
parking’ appears under “N” as if it were spelt 
““ Noparking.”” We have not noticed many omis- 
sions, but the absence of ‘‘ gudgeon-pin,” either 
in its English or its German form, should be 
remedied. The arrangement of a simple word 
like valve, with its compounds is not always con- 
sistent. To begin with we are given the trans- 
lation of the word itself, followed in the same para- 
graph by such compounds as admission valve, ball 
valve, piston valve, and so on, for two closely 
printed columns. Then in a new paragraph a fresh 
start is made with valve adjustment to valve-in- 
head, while after an entry relating to valveless 
we go on to valve lift, valve rod, valve seat, and 
valve tappet. The entries are necessarily so numer- 
ous that a good deal of time will be spent in finding 
the one required, and the task will not be facilitated 
by having two different types of entry. The same 
point applies to the entries under such other root 
words as: Flange, generator, ship, timber, track. 
Despite these minor comments, which are intended 
to be suggestive rather than critical, it is clear 
that a great deal of thought and energy have 
gone towards the completion of a task, the difficul- 
ties of which are almost insuperable. Not the 
least useful feature of the volumes is the inclusion 





| 
;it is sometimes termed, film lubrication, are 


The utility of such a work, and the accuracy of | of a number of words and phrases which for some 
its contents can be tested only by long usage. We)}reason or other are usually omitted. The three 
may, however, offer one or two general remarks | dictionaries together should prove very useful to 
As in his IJllustrated Technical | 
Dictionary, Dr. Schlomann is wedded to the trans- | written in these important languages. 


those who have to deal with technical information 
They are 


a valuable addition to many translating technical 


| dictionaries which are now available to the growing 


number of readers who wish to peruse technical 


volume, seems to us rather unnecessary, since | literature in more than one language. 





| Grundziige der Schmiertechnik. By E. Falz. Second 


edition. Berlin: Julius Springer. [Price 26-50 
marks.] 


ENGINEERS who are interested in perfect, or as 





volumes are not interchangeable, as an unsuccessful | recommended to read this second and revised edition 
search for “ Higher pressure” in Vol. Il and for of this important work. The author first describes 
pression plus élevée in Vol. III showed. An/|the main differences between perfect and imperfect 
entry: highest quality steel héchstwertiger | jubrication, explains the general principles which 
Stahl, m || acier, m, de la plus haute qualité, in ‘enable the former to be established, and shows that 
Volume II bears out this point, as the corresponding | the use of grooves unless properly designed and 


German and French renderings cannot be found 
in Vols. I and III, respectively. It may be suggested 
that it would have been better to take each noun, 
adjective, verb and other part of speech, which 
is used in a technological sense, and give its render- 
ings in the other two languages, indicating where 
necessary in what particular branch it is employed. 
It must be postulated that the translator has already 
some knowledge of the two languages he is using, and 
what is equally important possesses some acquain- 
tance with the intricacies of his subject matter. 
An entry such as “ Masse, f || mass || masse,f: (a) 
(Guss) dry or loamy sand ||/sable, m. gras: (b) 
(Tépf) || paste ; clay mass || pate, f.” is useful because 
it indicates how a very common word in one language 
can be translated in different ways into the other 
languages depending on the context ; while the same 
applies to “ Heighten to (the yellow colour of 
brass in nitric acid) || Messing, n., abbrennen | 


than literal translations. 

One or two criticisms of detail may be made : 
“Overburden dredger”’ is a better translation of 
Abraumférderbriicke than “conveying bridge for 
coal open working”; “ blowing current” is not 
a happy rendering of “ Abschmelzstromstarke ; ” 
“ Arbeitsstrom ” is translated “ working current,” 
in the German-English volume, but “ working 
current”’ is translated “ Betriebsstrom”’ in the 
English-German volume. Actually, Arbeitsstrom 
is the working current, which is used in open 





circuit telegraph systems. “‘ Brush-holder”’ is 


décaper le laiton,” since these are idiomatic rather 


| arranged may be prejudicial rather than helpful. 
| He then proceeds to explain the main features of 
|the hydro-dynamical theory, and makes it clear 
|that whilst lubrication problems can be dealt 
|with mathematically, the necessity of assuming 
perfect conditions of workmanship must inevitably 
| lead to discrepancies between theory and practice. 
|For this reason he deals chiefly with the practical 
|application of the theory and the information 
given in connection with the influence of clearance, 
minimum film thickness, allowable bearing pressure, 
effect of running-in, coefficient of friction and heat 
|conditions is of special interest from the point 
| of view of design and operation. It is shown that 
the minimum film thickness should exceed the 
| sum of the surface irregularities on brass and journal, 
jand that the minimum allowable film thickness 
\for ordinary journal bearings is probably about 
0-0004 in. 
In view of the fact that perfect lubrication depends 
|upon the physical rather than the chemical pro- 
| perties of lubricants it is hardly surprising that, 
whilst prominence is given to viscosity, the chemical 
side of the subject is mainly limited to an account 
| of molecular phenomena. The author does, however 
also deal with the use of colloidal graphite com- 
| pounds and the selection of suitable bearing metals 
‘for special purposes. A well-illustrated section 
| gives particulars of important modern develop- 
ments in the design of both thrust and journal 
| bearings. Various lubrication devices and acces- 
| sories such as filters and coolers are also described 
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and illustrated. A large number of numerical 
examples serve to indicate how probable operating 
conditions can be determined from given design 
data, and an interesting section at the end of the 
book deals with the cause and remedy for various 
lubrication difficulties and failures that have 
occurred in actual practice. 

The paragraphed summary at the conclusion of 
each section is a useful feature, and the extensive 
bibliography containing more than a hundred 
references will be welcomed by those who wish to 
widen their knowledge of lubrication and the action 
of lubricants. It is noteworthy, however, that 
the references are almost entirely of German origin, 
and that no mention is made of the work of many 
American and English writers who have helped 
to develop this important subject. 





Chemical Encyclopedia. By C. T. Krinwzert, F.LC. 
Fifth Edition. London: Bailliére, Tindall and Cox. 
[Price 40s. net.] 

Tas publication, which is a digest of chemistry 
and its industrial applications, is so well known as 
a work of reference that it is needless to commend 
this fifth edition now issued. As the volume of 
chemical literature increases, it becomes exceedingly 
difficult to compile a book adequately to cover such 
chemical development and keep pace with the rapid 
progress made in applied chemistry. Such a work 
must inevitably be the result of considerable labour, 
and extensive experience is necessary in order to 
fulfil the purpose of a reference book such as the 
volume under review. The present edition must, 
in its preparation, have involved a great deal of 
painstaking work, which is indicated by the author’s 
statement in his preface, “ During a period approxi- 
mating to five years I have devoted unremitting 
labour to the preparation of this new edition.” 
To carry to a successful issue so arduous a task 
by one who has already celebrated his eightieth 
birthday is a notable achievement, and an indica- 
tion of much vitality, live interest in chemical 
science, and an acknowledgment that it is one’s 
duty to return in some measure something to the 
profession by which one has benefited over a long 
period of years. In this volume, Mr. Kingzett has 
made a very worthy and handsome contribution to 
his own subject. 

The author has covered much ground in this 
edition, which has necessitated some compression 
to avoid the omission of relevant subject-matter ; 
new subjects have been introduced, and further 
advantage has been taken of the preparation of 
this edition to deal with later developments. This 
has involved additions and alterations. The work 
presents a mass of lucidly arranged information, 
given in the concise manner which is characteristic 
of the former editions. The bibliography and 
references to original publications quoted in.relation 
to the various subjects have been well and judiciously 
chosen, and are sufficiently extensive to enable the 
reader in search of further or more detailed informa- 
tion to locate and follow up any section of the 
subject in which he is particularly interested. This 
publication takes a comprehensive view of chemical 
science, dealing with it in all its aspects in a practical 
manner. The publishers are to be commended for 
their enterprise and for the excellent manner in 
which the volume has been produced. 


Estimating. By T. H. Harcrave. London: Sir 
Isaac Pitman and Sons, Limited. [Price 7s. 6d. net.] 
Estimating for Mechanical Engineers. By L. E. BUNNETT 
London : Sir Isaac Pitman and Sons, Limited. [Price 
10s. 6d. net.) 
Ir is not often we have two books on the same sub- 
ject for review at the same time, particularly from 
the same publisher. The subjects of this review, 
however, are two books on estimating for mechanical 
engineers. Estimating, by T. H. Hargrave, is in 
its second edition, and Estimating for Mechanical 
Engineers is the first edition. The first edition of 
Estimating came under our notice in 1929. There 
is but little difference between the two editions. A 
few minor additions and corrections have been made, 
but it would have been as well, perhaps, if examples 
given to illustrate points had been brought into 
line with current practice. Thus, in dealing with 
“extra cost of overtime,” overtime allowances 





are taken as being 50 per cent. above time rate. 
These are not 50 per cent. above time rates only ; 
since July, 1931, they have been principally 25 per 
cent. above. This however, is not a serious fault, 
and as we stated in our review of the first edition, 
the book is well worth perusal. 

In Estimating for Mechanical Engineers, we have 
another book on precisely the same subject, although 
the author thinks that “no such book has been 
attempted previously”; there seems, however, 
to be a really wide difference between them. Esti- 
mating is not an easy job. It is possible to submit 
estimates so safe in their prices that contracts will 
never be secured ; on the other hand, they can be 
so low that loss would be bound to follow contracts 
awarded on their bases. This is recognised by the 
author. At the same time, while rules, data, and 
formule are all desirable in the interest of economy, 
and necessary for the sake of consistency, behind all 
these wide knowledge, experience, and a great deal of 
common sense are necessary. There is a lot of truth 
in the old saying that “‘ what does not look right is, 
probably, not right,” and it is just this fact which 
so often proves the experienced man to be right. We 
are inclined to think Mr. Bunnett’s book is better in 
conception than in execution. The ground covered 
is wide ; every function seems to have been consi- 
dered, while it is recognised that estimates which 
are either too high or too Jow are bad. One wonders, 
however, what the experienced man would say to 
estimates based on some of the recommendations 
here made. Thus the reader is advised in a table on 
page 66 that the times required to drill holes a 
depth of 1 in. with a 1-in. diameter drill in cast iron 
and tool steel are as follows :— 

Cast iron 

Tool steel see 
In other words, it is suggested that tool steel can 
be drilled at a rate of penetration 50 per cent. 
greater than can cast iron. This to the practical 
man will be most amazing news. Incidentally, 
we note on this page the term “ reamering ”’ is used ; 
surely reaming is the correct expression. Taking 
the advice tendered for reaming, the author says 
that “for estimating purposes, the same total time 
should be taken for reamering as has been calculated 
for drilling.” “‘ Reamering by hand may be taken 
to be fifteen times longer (in actual cutting) than 
when done on the machine.” Drilling and reaming 
a hole 1 in. deep on the basis of the author’s recom- 
mendation would be allowed the following times :— 


1-88 minutes. 
1-25 


Drill. Ream. 
Machine. Hand. 
Minutes. Minutes. Minutes. 
Cast iron ons 1-88 1-88 28-2 
Tool steel eee 1-25 1°25 18-75 


It will be noted that for hand-reaming fifteen times 
the machine-reaming times only have been given, 
not “ fifteen times longer.” We would not say 
these times are definitely wrong because the most 
amazing things happen in some works, but we do 
think they would justify investigation before being 
accepted as a basis for estimating. 

The author has obviously gone to much trouble 
in collecting information and data from the makers 
of machine tools and others, for the use of which 
suitable acknowledgment is made in the preface. 
Such information can be valuable, but the careful 
estimator usually fights shy of figures so supplied 
because, usually, he has insufficient knowledge as 
to their bases, and feels that the conditions under 
which the results quoted were obtained may not be 
easily repeated in everyday work; this would lead 
to low estimates. 

It is felt that a book is most valuable when the 
advice given is consistently good and the reader’s 
confidence is justified. This needs knowledge of 
and respect for the subject on which one is writing. 
The author starts his preface by suggesting that 
“no such book as this has been attempted 
previously.” The first words in the text are that 
** estimating, in actual fact, is guesswork, and the 
science of estimating” &c., &c. The italics are 
ours, but we venture, definitely, to disagree with 
this very definite statement; we pass over the 
contradiction contained in the words used. In this 
we feel we have the support of the author himself, 
who says later, that “ actual cost should come out 
with unfailing regularity within 5 per cent. of the 





estimated costs in all cases where similar work has 
been carried out before, or a maximum of 10 per 
cent. where the estimate was for work of an unusual 
nature. Many firms insist on a finer margin than 
this.” It might be suggested that this is setting a 
fairly high standard for “ guesswork” ; of course, 
many estimators would resent the suggestion, and 
that strongly, that they only guessed. We venture 
to think that the author has been guilty only of 
using loose language, but estimating is a serious 
subject and looseness cannot be tolerated or the 
results will justify the expression applied by the 
author to his subject—guesswork. 





THE EMPIRE STATE BUILDING, 
NEW YORK CITY. 
By Frank W. Sxrnner. M.Am.Soc.C.E, 
(Continued from page 644). 

Heating and Ventilation.—It was estimated that 
to maintain a temperature of 70 deg. throughout the 
building in the coldest weather, and to provide 
for other requirements, a consumption of approxi- 
mately 155,000,000 lb. of steam annually would 
be necessary. To be generated in the building, 
this would have involved, for the chimney and 
boiler room ventilatioy, an area of about 350 sq. ft. 
on every floor. As this space was too valuable to 
be economically used for this purpose, steam at 
about 125 lb. pressure is purchased from the local 
steam company. There are three independent 
steam distributing systems, one supplying steam 
at about 40 lb. pressure to kitchen apparatus and 
hot-water generators, a second supplying steam at 
about 2 lb. pressure to the direct heating system, 
and the third supplying steam at about 2 lb. pressure 
to the air-tempering stacks. The steam company’s 
meters are grouped as shown in Fig. 41, page 704, 
so that the steam used in these three systems is 
independently metered. 

The building is heated by a two-pipe vacuum 
return system employing four steam turbine-driven 
vacuum pumps, shown in Fig. 42, each with a rated 
capacity of 100,000 sq. ft. (equivalent direct radia- 
tion). Any three of these pumps are of sufficient 
capacity to handle, not only the entire conden- 
sation from the direct heating and air tempering 
systems, but also that from the kitchen and hot- 
water generator system, leaving a fourth pump as 
a spare. The four pumps are so connected that 
any one or more pumps can be used tor the load, 
the number of pumps operating being governed by 
the load. One electrically-driven vacuum pump, 
of 100,000 sq. ft. capacity, has been installed to 
handle the condensate from the kitchens and hot- 
water generators during the summer season. 

The size of a single supply riser in each bay to 
supply steam all the way to the 86th floor would 
have been inconveniently large, and the heating 
equipment was therefore arranged in four separate 
zones, as indicated in Fig. 43. Up to and including 
the 5th storey, the steam is supplied from distri- 
buting mains in the sub-basement; from the 6th 
to the 29th floors, inclusive, it is supplied down- 
wards from mains on the 29th storey ceiling ; 
from the 30th to the 54th, inclusive, it is supplied 
upwards from the 29th storey ceiling mains, and 
above the 54th storey from mains on the 54th 
storey ceiling; both the 29th and 54th storeys are 
more lofty than the rest, to give the necessary clear- 
ances under the mains. The low-pressure steam 
supply riser is shown in Fig. 44. It is 24 in. in 
diameter up to the 29th storey, weighs 100 lb. per 
lineal foot, and has 4,000-lb. expansion joints. 

Copper tube-type radiators are bracketed, as in 
Fig. 45, to the brick walls in recesses under the 
window sills, and are concealed by removable sheet- 
metal screens, shown in Fig. 46, flush with the wall 
surface, and having top and bottom grilles for the 
free circulation of air. All are fitted with automatic 
control to ensure steam economy and maintain 
constant temperature. All radiator risers, drains, 
&c., are concealed, and the return drains are of 
brass. The first floor entrances to the building are 
heated by a recirculating hot blast system. 

Separate mains furnish medium-pressure steam 
for kitchen service, and for heating hot water ; 
all are metered. The hot condensate from the four 
vacuum pumps is discharged through two heat 
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exchangers, shown in Fig. 47, through which the 
supply for the hot-water service of the building is 
passed before it enters the hot-water generator. 
The condensate is further cooled by passing it 
through an automatic mixing valve between the 


Low-Pressure SteaM-Suppty Rising Mar. 


exchangers and the sewer. The valves of the steam 
mains in the sub-basement and 29th and 54th storeys 
can be controlled from the basement by means of 
pneumatically-operated switches. 

Air is taken from out-of-doors or from the corridor 
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, near the ceiling, and forced by fans through temper- 
|ing stacks and discharged through registers near 
| the floor. Some of the tempering stacks are con- 
| trolled by thermostats at the fan intake, and some 
by remote manual operation. The space between 
the 5th storey ceiling and the floor of the set back 
terrace floor above it is heated by pipe coils. 
Provision has been made to give adequate 
ventilation for any probable requirements in the 
two basements and first five storeys of the building. 
The fresh-air intake for the basement is located in 
the 2nd storey, where the entire volume of air is 
filtered by passing it through a dry air-mat type 
filter, consisting of thin sheets of porous, fibrous 
paper. This provides a filtering medium of high 
efficiency, at the same time offering a very low 
resistance to the flow of air. This type of filter 
is easy to clean, and the sheets of filter paper can 
be readily renewed. The total volume of air supplied 
by the blowers on the 5th floor for the Ist to 5th 
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floors inclusive, is about 292,000 cub. ft. The capa- 
city of the exhausters corresponds. 

A vertical shaft connects the filter chamber with 
a supply duct in the sub-basement, which extends 
round the elevator space in the centre of the building. 
This duct is installed in a trench excavated in the 
solid rock under the sub-basement floor, thus 
greatly reducing the general excavation that would 
otherwise have been necessary in order to give the 
necessary clear height under the duct if it had been 
carried, in the usual way, on the ceiling. With this 
arrangement it will be possible to locate supply 
fans at various points in the sub-basement so as to 
meet requirements as they may from time to time 
arise. 


Exhaust shafts from the basement kitchens are | 


furnished with fan chambers at the top of the 
building ; other exhaust shafts from the basement 
discharge through the terrace floor over the 5th 
storey. 

Air for the ventilation of the Ist to the 5th storeys 
inclusive, is supplied from an intake at the terrace 
in the offset over the 50th storey, and conveyed 
through flat horizontal copper ducts to four fan 
rooms, each serving one-fourth of the ventilated | 
space. One system is shown in Fig. 48, page 706. | 
The ducts are thoroughly drained and insulated | 
by a covering of non-conducting materials. Three 


INTERCHANGEBRS. 


Branches from the supply and exhaust ducts are 
taken to registers located on the columns, so as to 
afford independent service to every interior bay 
on these floors if partitions should be put in on the 
lines of columns. Fig. 49 shows the main system 
on the 5th floor and Fig. 50 the branch system just 
referred to. 

Air from the toilet rooms throughout the building 
is exhausted by four 40,000 cub. ft. per minute 
fans on the 85th floor. The elevator machinery 
rooms are ventilated by seven blowers and seven 
exhausters with a combined capacity of 75,000 
cub. ft. per minute. The exhaust ventilation shafts 
occupy about 4,000 sq. ft. of the service space in 
| the upper floors. 

All the ventilation fan motors are of the variable- 
speed type, permitting accurate regulation to suit 
_changable conditions. All fans are belt driven by 
| electric motors, multiple type belts of trapezoidal 
cross section running in V-shape grooved sheaves 
being used with short centre drives. The motors 
are wound for three-phase, 60 cycle current at 208 
volts, with a speed control of from 66 per cent. to 
the full maximum load speed. 

The heating and ventilation installation includes 
7,000 radiators with a total radiation surface of 
227,000 sq. ft.; 76 blowers and exhausters with a 





| capacity of 1,348,000 cub. ft. per minute, and 


blowers in each fan room deliver fresh air down- | 800 horse power in fan motors. 


wards through vertical shafts to horizontal distri- | 
buting ducts over the corridors surrounding the | 
central elevator and service spaces on each floor. | 


Similar exhaust ducts and vertical shafts are| 
| nine months of 1932 the production of gold in Canada 


| totalled 2,271,842 oz., 
| com ared with 1,974,204 oz., worth 40,810,417 dols., 


connected at the 5th floor ceiling to exhaust fans | 
discharging over the 50th storey roof as near as| 
possible to the east and west ends of the building. ! 


(T'o be continued.) 
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MINING COMPETITIONS AT THE 
NATIONAL EISTEDDFOD OF WALES. 


Durine the past few years the competitions organ- 
ised in connection with the mining section of the 
National Eisteddfod of Wales have constituted a 
highly successful feature of these gatherings. Each 
year has witnessed an increase in the number of the 
competitions and of the competitors participating in 
them, and the large and enthusiastic audiences which 
have assembled are indicative of the interest aroused 
among the general population. It is little wonder, 
therefore, that the programme of the forthcoming 
National Eisteddfod, which is to be held at Wrexham, 
North Wales, in August, 1933, contains numerous 
competitions intended for persons engaged, or con- 
nected with, the mining industry ; both the student and 
the practical collier are catered for. In the essay 
section, for example, competition is invited on a 
number of colliery subjects. A prize of 51. is offered 
for the best essay on ‘“ Roof Control in the North 
Wales Coalfield, having Regard to the Use of Steel 
Supports, and the Effect of the Use of Steel in the 
Reduction of Accidents and the Promotion of Efficiency 
and Economy.” Another prize of 5l. is to be awarded 
for an essay dealing with the hydrogenation of coal 
and suggestions for its successful development in the 
North Wales Coalfield, and a prize of 101. is offered for 
the best essay on the geological features of the North 
Wales Coalfield. In the Industrial Crafts Section, 
competitors are asked to sketch and describe tlie 
layout of a double-unit face conveyor with gate belt, 
capable of dealing with 300 tons of coal per shift. 
Another item calls for a detailed drawing of a portable 
machine for straightening steel pit props. The prize, 
in each case, is 5/1. In addition to the above, practical 
competitions will be held in shot firing, gas testing, 
timbering, and rope splicing and capping, the prizes 
ranging from 3 guineas to 10s. The competitions are 
open to all individuals, but not to firms, and full par- 
ticulars regarding the conditions to be observed by 
participants, and also entry forms, may be obtained 
from the Secretary, National Eisteddfod of Wales, 
Wrexham, North Wales. 
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THE LATE SIR FREDERICK 
LOBNITZ. 


Tue death of Sir Frederick Lobnitz, K.B.E., D.L., 
which occurred on December 7 at his home, Ross Hall, 
Crookston, Renfrewshire, removes an outstanding 
figure from the ranks of the Clyde shipbuilders and 
marine engineers. A son of the late Mr. Henry 
Christian Lobnitz, of Renfrew, who served in H.M. 
Navy during the Crimean War, and grandson of 
Mr. Frederick Lobnitz, of Copenhagen, Sir Frederick 
was born at Renfrew on September 7, 1863. In May, 
1878, in his fifteenth year, he was sent to Germany to 
complete his education and studied at Bonn and 
Heidelberg, returning to his native county in August, 
1880. Three months later he entered upon an 
apprenticeship of five years with Messrs. John Elder 
and Company, Fairfield, Glasgow, and on complet- 
ing this in September, 1886, he proceeded to the 
Zurich Polytechnic School, where he studied for a 
| period of about twelve months. When he returned 
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home in August, 1887, he was given the task of super- 
intending the construction of the subaqueous rock 
excavator, 8.8. Dérocheuse, then being built by his 
father's firm, Messrs. Lobnitz and Company, Renfrew, 
and, in the following year he spent several months 
directing submarine rock excavations in the Suez Canal. 
The young engineer joined the firm of Messrs. Lobnitz 
in October, 1888, and became partner to his father in 
1890. In the years which followed he became engaged 
on the design and construction of numerous dredgers 
and similar craft, and was responsible for the introduc- 
tion of numerous new applications and devices. Many 
of these were tried out on a large scale, and proving 


| 


completely successful, were incorporated in the design | 


of sand-pump and bucket dredgers and rock-excavating 
vessels, Mr. Lobnitz, as he was then, eventually 
became Chairman of Messrs. Lobnitz and Company, 


Limited, and continued to occupy this position until his | 


death. 


When the European war broke out, Mr. Lobnitz | 


placed his services at the disposal of H.M. Government. 
At the request of Mr. Lloyd George he proceeded to 
France in the early part of 1915 to visit a number of 
munition factories employing unskilled and 
labour, and to report on the feasibility of establishing 
similar factories in this country. His report was 
favourable to the scheme, and soon after the Rometion 
of the Ministry of Munitions in 1915 he was appointed 
Deputy Director of Munitions for Scotland. Lord 
Weir—at that time Mr. William Weir—was Director, 
and both gentlemen continued to co-operate in expedit- 
ing the production of war material until December, 
1916, when Lord Weir was appointed to the Air Board 


female | 
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in London. Mr. Lobnitz was requested by the then 
Minister of Munitions, Dr. Addison, to take up the 
duties of Director of Munitions for Scotland in succession 
to Lord Weir. This he agreed to do, and continued to 
hold the appointment until 1919. While occupying this 
position, he displayed great energy in organising and 
co-ordinating the efforts of his countrymen in the pro- 
duction of ordnance and ammunition. For his great 
services to his country during the war he was made a 
knight of the Order of the British Empire in 1920, and 
also received the Croix d’Officier of the Legion of 
Honour from the French Government. In addition, he | 
was admitted a burgess, freeman and guild brother of 
the Royal Burgh of Renfrew. Sir Frederick was for | 
many years Deputy Lieutenant and Justice of the 
Peace for Renfrewshire. He was admitted to associate | 
membership of the Institution of Civil Engineers on | 
January 8, 1889, and became a member on April 10, | 
1900. He was made a member of the Institution of | 
Naval Architects in 1896, and of the Institution of | 
Mechanical Engineers in 1898. He was elected a| 
graduate of the Institution of Engineers and Shipbuilders | 
in Scotland in March, 1885, and rose to full membership | 
rank in November, 1896. 


THE LATE MR. RICHARD sana 


WE regret to note the death, on December 4, following 
& severe operation, of Mr. Richard Popkiss, Chairman | 
of the Great Southern of Spain Railway Company, 
and a director of a number of Central and South | 
American railway companies. Mr. Popkiss, who, during 
his long career as a civil engineer, superintended | 
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railway construction work in Ceylon, Spain, Costa 


Rica, Mexico, and other countries, was born on October 
23, 1856. He served a pupilage of three years, from 
1872 to 1875, under his father, the late Mr. Richard 
Popkiss, and then served a further three years as 
assistant to his father. In 1878, he became assistant 
engineer on the construction of the extension, into 
Plymouth, of the London and South Western and 
Great Western Railways. Proceeding to Ceylon in 
1880, he became engineer and contractor’s agent, under 
Mr. J. R. Manning and others, on the construction of 
the Nanu Pya extension of the Ceylon Government 
Railways, much of which involved unusually heavy 
work. From Ceylon, he went to Costa Rica, in 1886, 
to take up the position of chief resident engineer, under 
Mr. J. Livesey, on the construction of new lines for the 
Costa Rica Railways. During the succeeding four 
years he surveyed and superintended the construction 
of 50 miles of new line in difficult country. 

In 1890, Mr. Popkiss proceeded to Mexico to take 
charge, as chief resident engineer under Messrs. J. 
Livesey and Son, of the building of the Interoceanic 
Railway. This project embraced the reconstruction 


| of 240 miles of railway, the entire construction of 


260 miles of new line, and also the building of harbour 
works at Vera Cruz. Two years later, however, 
Mr. Popkiss left Mexico having been requested by 
Messrs. Livesey, Son and Henderson to examine and 
report upon the Algeciras Railway, then under construc- 
tion, the Great Southern of Spain Railway, the Ponte- 
vedra and Carril Railway, and other similar projects 
in Spain. Subsequently, he became resident engineer 
in full charge of the completion of the construction of 
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the Great Southern of Spain Railway, 104 miles in 
length, and came home in 1895. In this same year, 
Mr. Popkiss began to practise on his own account as a 
member of the firm of Messrs. Packman, Popkiss and 
Heasman. During the years which followed, the 
firm became engaged as engineers to various railways, 
including the Pretoria-Pietersburg Railway, Transvaal, 
and the Brazil Great Southern Railway. Mr. Popkiss 
was made a director of the Cordoba Central Railway 
Company, Argentina, in 1909, and at the time of his 
death he was also chairman of the Great Southern of 
Spain Railway, and a director of the Interoceanic Rail- 
way of Mexico, the Mexican Southern Railway, the 
Mexican Eastern Railway, and the Vera Cruz Terminal 
Company. He was elected an associate member of 
the Institution of Civil Engineers on December 5, 1882, 
and a full member on December 22, 1903. 





LABOUR NOTES. 

Durine November, the home branch membership 
of the Amalgamated Engineering Union increased 
from 172,901 to 173,046, and the Colonial branch 
membership decreased from 22,735 to 22,569. The 
number of members in receipt of sick benefit increased 
from 3,009 to 3,059, and the number in receipt of 
superannuation benefit from 13,094 to 13,168. The 
number in receipt of donation benefit decreased from 
10,026 to 9,435, and the total number of unemployed 
members from 44,943 to 44,468. 





The Navigating and Engineer Officers’ Panels of the 
National Maritime Board recently considered an 
unusual question submitted by a firm of shipowners. 
This was that, to enable them to bring their laid-up 
vessels into commission, the National Maritime Board 
should approve a scheme under which navigating 
and engineer officers who might be employed by the 
firm would sign articles at half the standard rates of 
pay, the employers undertaking to make up the 
difference between those rates and the standard rates, 
should profits be shown on the voyages. The officers’ 
representatives intimated that they were unanimously 
of the opinion that the proposal could not be enter- 
tained. 





Discussing ‘‘ The Need for a Newer Unionism,” in a 
contribution to the December issue of the Amalga- 
mated Engineering Union’s Journal, Mr. William 
Gregory suggests that, profitably to its efficiency as 
an organisation, the A.E.U. might drop some of its 
benefits and lower its contributions. ‘‘ Engineers,” 
he says, “ must look honestly at their industry. Can 
any of them say it is a craft industry as it was forty years 
ago? The work and the workmanship in the shop 
has changed considerably. Much of it is done by 
machinery, which is operated by semi-skilled labour. 
Is the engineering industry to-day a semi-skilled 
industry ? I say ‘yes.’ It is time the society saw 
this, and brought about means of organising it on a 
semi-skilled basis. We must realise that the character 
of the engineering industry has changed, and that, as a 
consequence, we must change. In nature, the most 
successful organism is that which can adapt itself to 
changing conditions. Let us take note and adapt 
our Society to the modern engineering industry.” 


At the invitation of employees in the heating, 
ventilating and domestic engineering industries, 
employers have been meeting them during the past 
three months in an endeavour to solve, by common 
effort, problems arising out of the business depression. 
The relations of masters and men in these industries 
have always been notable for unusual cordiality. 
Consequently, the approach of the men was welcomed, 
and steps were taken immediately to appoint delegates. 
First of all, difficulties were tabled, recommendations 
were made, branches throughout the country were 
consulted, their opinion was laid before the main 
conference, and, in most cases, solutions satisfactory 
to both sides were agreed upon. The scope of the 
deliberations included not only wages and hours of 
labour, but also the question of apprenticeship, sug- 
gested alterations in the system of promotion from the 
lesser skilled ranks of employees, the observance of 
Trules relating to working conditions throughout the 
country, the employment wherever possible of local 
labour, and the severe competition with which industry 
is faced. In view of the severe competition, the advis- 
ability of launching a scheme of propaganda was 
considered, and it was felt by the representatives of the 
operatives’ union that as the union was interested 
in the development of the industry in the same way 
as the employers, they would like to consider whether 
they coul 
in the event of such a campaign being carried out. 





The resumed negotiations on the more-looms-to-a- 
weaver question ended in a provisional agreement 


make some contribution towards the cost , 





which is to be submitted for ratification by the Cotton 
Spinners and Manufacturers’ Association and the 
Weavers’ Amalgamation as soon as possible. The 
terms of the settlement have not been published, the 
desire of the negotiators being that they should not be 
divulged, except in full, and that that should not be 
done until the central bodies on both sides had con- 
sidered them. 





In the House of Commons on Friday last, Mr. 
Wallhead moved the second reading of the Hours of 
Employment (Limitation) Bill, which proposed to 
limit by law the hours of employment of all wero 
insured under the National Health Insurance Acts to 
a maximum of six hours a day. Every employer 
would be required to enter upon the insurance card 
of each person employed by him a statement of the 
number of hours a day for which the person would be 
employed. If any employer employed a person for 
more than six hours a day he would be liable on 
summary conviction in respect of each offence to a fine 
not exceeding 101. and to a fine not exceeding 5. 
for each day on which the offence was continued. 





Mr. Maxton, who seconded the motion, said that the 
Bill had been produced for the specific purpose of 
securing some relief to the working-class population 
who were now employed on burdensome and toilsome 
labour, and at the same time with the hope that it 
would bring into employment that big mass of the 
population who were not allowed to participate in 
labour at all. If the work of the nation could be done 
by 3,000,000 less than the total available working- 
class population, then, to bring these 3,000,000 back 
into employment, the hours of labour that were neces- 
sary represented something like one-sixth or one- 
quarter less than when the 3,000,000 were out of 
action. If he were told that the Bill could not be 
worked in a capitalist system of society, he would 
accept that and mark it down as another count in the 
Socialist indictment against the capitalist system. Mr. 
Kirkwood declared that he supported the Bill, because 
he believed it was one of the steps which would make the 
capitalist system unworkable. 





Sir H. Betterton, the Minister of Labour, replying 
to the debate, said that the Bill was impracticable 
and anybody who voted for it must be taken to have 
considered what must happen if it passed into law. 
The first thing that would happen would be that every 
collective trade union agreement at present in existence 
would be torn up. He thought he was right in saying 
that between 8,000,000 and 10,000,000 workers in this 
country were at present working under collective agree- 
ments. He thought that the responsible and experi- 
enced trade union leaders, before they voted for this 
Bill, should consider whether it would be a good thing 
that these industrial agreements should be put in 
jeopardy. The immediate effect would be not merely 
to disorganise industry, but to go some way towards 
disintegrating the whole trade union movement. 





Another result of the Bill would be, Sir Henry said, 
an automatic reduction in hourly time rates of wages. 
Therefore it would affect those who were not on daily 
or weekly wages. At a time when this country was 
struggling to maintain its export trade, and therefore 
the question of costs was of paramount importance in 
every industry, he did not believe that they could 
dissociate the question of wages and the question of 
hours. If this Bill raised the cost of production, foreign 
markets would be lost, with a consequent increase in 
unemployment. Among the Acts which would be 
repealed by this Bill if it became law would be the 
Factory Acts. For those reasons he could not advise 
the House to accept the Bill, which as it stood would 
do far more harm than good. At the same time no 
one welcomed the discussion on the Bill more than he 
did, because he believed that it had been one of the 
most useful discussions which they had had for a very 
long time. The motion for the second reading of the 
Bill was rejected by 137 votes to 40. 





The National Wages Board for the railways resumed 
its consideration of the wages question on Wednesday 
last week. Mr. Marchbank, of the National Union of 
Railwaymen, in opening the case for the trade unions, 
submitted that salaries and wages could not be reduced 
without imposing serious hardship on those concerned ; 
that, notwithstanding the fall in traffic receipts, the 
net revenues of the companies were still substantial ; 
and that a reasonable return on capital should be 
secondary to the payment of wages and salaries con- 
sistent with the economic needs of the workpeople. 





On the following day, Mr. Bromley stated the 
case for the Associated Society of Locomotive Engin- 
eers and Firemen. No case, he said, could be pro- 
perly made out for a further lowering of the earnings 
of the men, and he asked the Board to decide that the 


railwaymen should not continually be called upon, 
year after year, to make a contribution because the 
present method of railway capital and its demands 
had not brought the results that had been expected. 
He hoped they would rather take the suggestion that 
the way to assist the country and the community 
generally was not to reduce the spending power of 
the railwaymen, but to send it up, so that trade, in 
spite of tariffs and other restrictions, might revive. 
The members of his union were, unfortunately, 
beginning to regard the National Wages Board, not 
so much as an impartial body that reviewed all sides 
of a case put to it, but as a kind of instrument charged 
with electricity which was very dangerous for them 
to touch. The one argument of insufficient money, 
as against their arguments, seemed always to weigh 
the scales against them. There was the thought in 
the mind of his members, and of many others, that 
the return on capital must always be considered first 
before the welfare of the workers. 





Presenting the case of the Railway Clerks’ Associa- 
tion at Monday’s sitting of the Board, Mr. Walkden 
said that the companies were effecting enormous 
economies through unification and rationalisation, 
and were employing about one-seventh fewer workers 
than formerly. Their difficulties were largely due to 
the fact that they were carrying an excessive burden 
of capital, which to a great extent represented old- 
time expenditure that had become unremunerative 
and could not be made to pay its way in modern 
circumstances. If railway capital were written down 
to its present Stock Exchange value a much better 
rate of interest could be paid, and new capital for 
modern equipment and development could be raised 
quite easily. Mr. Walkden submitted that the rail- 
way companies should not be encouraged to buttress 
up their undertakings on their sound pre-war founda- 
tion by further encroaching on the earnings of their 
employees. The companies should agree to an 
adequate scheme of complete re-organisatlon by a 
National Transport Board, which would take over the 
railways and all other transport services, and unify 
and co-ordinate them to meet public requirements. 





The weekly organ of the International Labour Office 
at Geneva states that one of the items on the agenda 
for the Seventeenth Session of the International Labour 
Conference, which is to be held in Geneva next year, 
is unemployment insurance and various forms of 
relief for the unemployed. As this will be a first 
discussion, under the double-discussion procedure, the 
International Labour Office has drafted a “ Grey 
Report” setting out the law and practice in the 
different countries and indicating the points on which 
governments should be consulted in preparation for 
the second discussion. The report gives detailed 
information on the various official unemployment 
benefit schemes throughout the world. There are three 
main types ot scheme in existence: (1) State insurance 
schemes, supplemented in most cases by relief schemes 
for those who exhaust their rights to benefit and are 
still unable to find employment; (2) voluntary trade 
union schemes subsidised by the State and also supple- 
| mented in most cases by relief schemes; and (3) un- 
employment relief organised by the local authorities 
with the aid of State subsidies and associated in some 
cases with employment on various works. 





The report examines the situation of wholly un- 
employed and short-time workers in relation to benefit 
schemes; it then deals with the classes of workers 
included, with special reference to agriculture; it 
passes on to consideration of the conditions and rates 
of benefit, and discusses briefly a number of facilities 
offered to the unemployed other than the payment of 
cash benefits. The financing of unemployment benefits 
forms the subject of a detailed study, and, finally, 
there are chapters on administrative organisation and 
the treatment of foreigners. 

The results of a study of wages and hours of labour 
in the sawmill industry in the United States made by 
the Bureau of Labour Statistics during the summer of 
1932, have just been published, together with compara- 
tive figures for each of the other years from 1910 to 
1930, in which the Bureau made similar studies in the 
industry. The 1932 enquiry covered 32,130 wage 
earners, in 259 representative sawmills, situated in 21 
States. Data were collected concerning days, hours 
and earnings for a representative pay period in May, 
June and July. The average number of days worked 
in one week was 4-8 in 1932, as against 5-2 in 1930. 
Full-time hours averaged 55-8 in 1932 and 56-5 in 
1930; actual working hours were 40-1 and 48-6, 
respectively ; 71-9 per cent. of full time was worked 
in 1932, as compared with 86 per cent. in 1930. - Actual 
earnings averaged 25-6 cents per hour and 10-25 dols. 
per week in 1932, as compared with 35-9 cents per 





hour and 17-46 dols per week in 1930. 
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THE SMITHFIELD CLUB SHOW. 


CONSIDERABLE attention is being devoted at the 
present time to the possibilities of effecting economies 
on the farm by increased mechanisation. The 
majority of efforts in this direction are made on 
large farms where the combine and other modern 
appliances can be utilised, but a good case for the 
extended use of machinery on small farms was made 
out in a paper read by Mr. 8. J. Wright before the 
Agricultural Section of the British Association in 
September last. It is more particularly in this 
connection that the exhibits at the Smithfield Club 
Show, which was held at the Royal Agricultural 
Hall, Islington, from December 5 to December 12, 
well repaid study. Very little plant for large-scale 
operation was on view, the exhibits of this type 
being practically confined to tractors, but the 
number of low-powered cultivators and other 
implements shown suggests that Mr. Wright was 
to some extent preaching to the converted. 

The Coleby cultivator, shown by Messrs. Stanhay, 
Limited, Elwick Works, Ashford, Kent, and illus- 
trated in Fig. 1, above, appeared to be a particu 
larly sound engineering job. In common with 
other cultivators shown, the Coleby model is fitted 
with an air-cooled engine, in this case a Villiers 
model of 34 h.p. The engine forms one unit with 
the clutch and gear-box, the latter units being on 
car lines with a plate clutch and the gear-box shafts 
running on ball races. The drive to the road wheels 
is by spur gearing, and to the miller by enclosed 
chain. Accessibility has been given careful con- 
sideration, the engine being removable on taking 
out four bolts. A flywheel fan and a decompressor 
to facilitate starting are fitted. The machine is 
constructed for all-round use, and the miller can 
be removed, and a scarifier or other appliance 
substituted, in a few minutes. The steering handles 
are mounted on a king-post, as shown in the figure, 
and can be swung round so that the cultivated 
ground is not trodden on by the operator. Three 
alternative positions for the handle are provided, 
located by means of a spring catch, and this renders 
the cultivator particularly useful for working ground 
close to small trees. The con‘ rols are all mounted 
on the handles, and consist of the throttle lever, catch 
release for the handle, main clutch and gear-change 
levers, and a lever connected to the miller clutch. 
The weight of the machine is 3} cwt., the maximum 
speed is 3} m.p.h., the height 2 ft. 10 in., and the 
width 16} in. to the outside of the wheels. A power 
take-off is provided if required. 

A tractor fitted with an engine of only 1-4 h.p. 
was shown by Mr. A. Bucher, Falcon Wharf, Sugar 
House-lane, Stratford, E.15. This implement, 
which has been primarily developed for nursery 
work or market gardening, but for which many 
uses could undoubtedly be found on a small farm, | 





Moror CuitivatTor ; Messrs. STANHAY, LIMITED. 


| removed in a few minutes without the use of tools. 


| Maida Vale, N.W.6. 
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Fie. Tractor-Driven CuLtivator; Messrs. FIsHLEIGH CULTIVATOR Co. 


has evidently been designed by a practical man. |on the machine cross-shaft. This eccentric is also 
I4 in. clearance has been provided for the full | used for driving the bin agitator on the duster, the 
width of the tractor, and the track is adjustable | fan on this appliance being driven from the power 
between 14-in. and 42-in. centres. The wheels are take-off on the tractor. 
30 in. in diameter with 3-in. faces, and have quickly Before turning to other classes of machinery, a 
detachable rims. Some 90 per cent. of the weight | reference may be made to a larger cultivator shown 
is on the driving wheels, and the draw-bar hitch | by Messrs. The Fishleigh Cultivator Company, The 
is pivoted, so that the machine is exceptionally Cape, Warwick, and illustrated in Fig. 2, above. 
easy to handle. The engine is an air-cooled vertical | This implement can be supplied for coupling to any 
model, the power being transmitted by chain to a | standard tractor, the power take-off being utilised 
cross-shaft, from which it is transferred to the|to drive the miller. The latter is provided with 
wheels by friction discs making contact with the | 80 tines, and revolves at 155 r.p.m., and it is 
inner surface of a special rim. The discs are spring- | claimed that one operation is sufficient to produce a 
loaded, and either can be separated from the rim, | seed bed for corn. The depth of working can be 
for making a turn, by levers mounted on the machine | varied by altering the height of the trailing wheels. 
handles. The draw-bar king-pin is directly on the | a screw mechanism being provided for this purpose. 
wheel centre, and any required combination of tools,|as shown. The maximum depth of cultivation 
a seeder, or other attachment can be fitted without | with the standard model is 7} in., but an alternative 
the use of tools. Accessibility has been given | model is available giving a depth of 9 in. The 
careful attention, and the engine can also be | machine may be employed for clearing the ground 
of weeds or stubble. For this operation, the 
Another small tractor, known as the “ Holder,” | cover over the miller is opened up, so that when 
was shown by Mr. Henry Meier, 7, Andover-place, | the weeds are lifted by the tines they are flung 
The machine can be supplied | upwards and backwards with the earth. The latter, 
with a variety of tools, including a rototiller, a | being heavier, falls to the ground first, so that the 


| single-furrow plough, a duster, and a sprayer, and | waste matter falls on to the surface, where it is 


in addition, it is provided with a power take-off. | dried up and killed by the sun and wind. The drive 
The engine, which is mounted on the front of the |is transmitted to a cross-shaft by bevel gears, 
tractor, is a single-cylinder D.K.W. air-cooled | totally enclosed and running in oil, and from the 
model developing 6 h.p. It forms one unit with | cross-shaft to the miller by Hans-Renold roller 
the transmission gear, with all the moving parts | chains, which are cased in to protect them from 
totally enclosed and running in oil. The drive is|dust and dirt. The machine is fitted with ball 
taken through a clutch to a gear-box, which enables | bearings throughout. 

a low speed to be employed for rototilling. The} The implements illustrated in Figs. 3 and 4, oppo- 
output shaft from the box carries a worm engaging | site, are designed for cutting down thistles, bracken 
with a worm wheel on a cross-shaft, and at the ends | or weeds, and were exhibited by Messrs. Wm. 
of the latter, pinions are fitted engaging with spur | Brenton, Limited, Polbathic, Cornwall. As will be 
rings on the road wheels. The pinions are of the | clear from the figures, two sizes are available, the 
sliding type so that either may be disengaged for larger machine, shown in Fig. 4, being provided 
turning the machine, and the cross-shaft carries an with two cutters, and the smaller machine, shown 
eccentric which is utilised for driving the auxiliaries. | in Fig. 3, with a single cutter. The cutter consists 
When the rototiller is fitted, an extension is coupled | of three horizontal, scimitar-shaped knives equally 
to the output shaft, and from this extension the | spaced round a central boss and suspended below 
drive is taken through spur-reduction gearing, | the cross-bar of the machine. The spindle on which 
bevel-gearing, and chains, to the shaft carrying the | the knives are mounted is driven through spur and 
tines. A clutch is incorporated in the drive for| bevel gearing from one of the road wheels, and 
throwing the miller out of action when required. | the knives can be raised or lowered by a foot lever 
The miller is 24 in. wide and tills toa depth of 10 in. | while the machine is in motion. The working 
It is fitted with an adjustable cover. The machine | parts are well protected, and all the bearings are 
runs at } m.p.h. for rototilling, and at 2} m.p.h. | provided with grease-gun lubrication. In the case 
for all other work. The capacity of the machine | of the horse-drawn model, the drive is arranged so 


‘at the lower speed is about one acre per seven or | that the horse walks on the outside of the cut 


eight hours. ‘The alternative tools are fitted in place | portion and not on the uncut weeds. ‘This prevents 
of the rototiller attachment, tools of the type of | the horse treading down the weeds and also facili- 
the hoe or single-furrow plough being mounted on | tates its progress. Each knife is 2 ft. 6 in. long, 
a king-pin so that they are free to swing. The giving a 5-ft. cut for the smaller machine and a 
machine will plough to a depth of 7 in. in normal | 10-ft. cut for the larger. 

soil. The sprayer and the duster are of normal type,| We may conclude our brief review of the exhibits 
the pump for the latter being driven off the eccentric | at the Show by a reference to the lawn-mower 
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grinder illustrated in Fig. 5, above. This was 
exhibited by Messrs. Samuelson and Company, 
Limited, Britannia Works, Banbury, and is very 
much lower in first cost than a grinding machine 
which has not been designed specially for the 
purpose. The grinder will accommodate any make 
of lawn-mower cylinder up to 24 in. in length, 
including the “J.P. Super,” for which a special 
attachment is supplied. A number of bushes with 
different bores are provided to accommodate other 
cylinders, and after a pair of these has been slipped 
over the spindle, the latter is mounted between the 
head and tail stocks shown, which slide along the 
bed and are each gripped by a single hand nut. 
To grind the ledger blade, a special rest is provided, 
this being supported between the centres and ad- 
justed to the required angle. The Bauxalite grinding 
wheel can be worked either wet or dry, and is housed 
in flanges complying with the latest safety regula- 
tions. The shaft on which it is mounted is fitted 
with a fast and loose pulley, so that no countershaft 
is required ; it runs at 400 r.p.m. The arrange- 
ment of the wheel traverse will be clear from the 
figure, but it may be mentioned that the bevel 
reversing gears are of bronze and are accurately 
cut to give silent running. The reverse is affected 
by means of the stop rod, visible behind the 
machine, which operates the clutches, the stops 


being adjustable to suit the length of cylinder or 


ledger blade being. ground. The drive for the 





TRACTOR-DRAWN WEED CuTTER; Messrs. Wm. Brenton, LIMITED. 


| headstock spindle is by belt from the main spindle 
as shown, a countershaft being introduced in the 
drive to give the required speed reduction. The 
in-feed is obtained by means of a hand cross- 
traverse on the head and tail stocks, the wheels for 
the hand motion being provided with indexes 
which ensure accurate parallel setting. All the 
running parts are carried in large renewable brass 
bushes, which are of the split type where appreciable 
wear is likely to occur. Play on the carriage due 
to wear can be taken up, the traversing nuts through 
which the lead screw passes being adjustable for 
this purpose. The machine can be operated by an 
unskilled man after a short period of instruction. 








THE CAUSES AND PREVENTION OF 
BED EROSION AND THE PRO- 
TECTION OF STRUCTURES CON- 
TROLLING RIVERS AND CANALS.* 


By A. D. Burcusr, C.B.E., B.A., and J. D. ATKINSON, 
B.A., Assoc.M.Inst.C.E. 

Tue authors during a period of several years were 
in charge of the Hydraulic Research Station at the 
Delta Barrage. During the course of their general 
investigations they were struck with the lack of precise 
information as regards the design of protective aprons, 
and began experiments in order to provide an answer 
| to certain questions which had been referred to them. 


| 
| _ * Abstract of paper read before the Institution of Civil 
Engineers, on Tuesday, December 13, 1932. 




















Lawn Mower GrinperR; Messrs. SAMUELSON AND Co., Lrp. 


In general, scale models provided with a triable bed 
material were used to produce scouring action, and a 
series of experiments and comparisons with existing 
structures demonstrated the reliability of these models, 
both as regards the magnitude and direction of the 
currents resulting from various methods of regulation 
and the extent and character of the erosive action 
produced. The models varied in size from 1/100 to 
16-7/100 of the full scale. Experimental methods were 
devised for determining the actual erosive force which 
the water exercised on the bed at any point by means 
of standard cubical blocks of varying specific gravity, 
whose immobility or movement provided a quantitative 
measurement of the erosive force, which could then 
be used in designing full-scale protection by aprons 
of unbonded blocks. Two types of structure were 
particularly investigated—the open-regulator type, 
which includes Nile barrages, canal headworks and 
regulators and similar structures, and the sluice- 
dam type, of which the Assouan and Makwar (Sennar) 
dams are notable examples. 

After investigating the direction and magnitude of 
the currents produced in various cases, two main types 
of flow were defined, distinguished by the direction of 
rotation of the main vortex. One of these is always 
associated with destructive action on the floor, while 
the other is less harmful and may even be controlled so 
that its action becomes protective rather than erosive. 

The conditions under which the destructive vortex 
formed have been determined, and general rules 
formulated for regulation so that the danger involved 
by the production of this vortex may be minimised. 

With the sluice-dam type, if sufficient friable mate- 
rial is available, the currents themselves will, under 
certain circumstances, build up a definite and stable 
apron whose shape is invariable. This apron can be 
produced by either erosion or accretion, and is largely 
independent of the material of which it is formed. 
This natura) formation is considered to give the ideal 
form to which aprons should be constructed. An 
approximate formula for the curve of its surface has 
been derived. The curve not only defines the ideal 
apron, but is also related to various other problems 
such as the design of broad-crested weirs, the deter- 
mination of the length of vortices, &c. Where the 
full apron cannot be used, the successive shapes 
assumed by the surface during its gradual formation 
by accretion suggest designs for effective approxima- 
tion which may be adopted in certain cases for the 
sake of economy. 

For the open-regulator type tentative formule 
have been put forward for the length of the vortices 
produced by various arrangements of the gates. The 
ideal surface has also certain application to this type 
of structure where the waterway permits of the use of 
a fixed weir instead of a lower gate. 

The authors strongly advocate the use of models 
for every major structure during the process of design, 
so that the effect of the structure, in combination with 
the channel it serves, on the current distribution and 
scouring action may be determined, and protective 
measures adapted to the special circumstances of the 
case incorporated before the design is complete. 
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PERSONAL. 


Mr. C. E. Hart, 197, Bath-street, Glasgow, C.2, has 
been appointed sole selling agent for Messrs. Switchgear 
and Cowans, Limited, Elsinore-road, Old Trafford, 
Manchester, for the whole of Scotland. 


Mr. H. E. Parrriper, who has been associated with 
Messrs. John Thompson Water Tube Boilers, Limited, 
Wolverhampton, for many years, has now joined the 
board of eens. Mitchell Graham and Son, Limited, 
56, Buccleuch-street, Edinburgh, for the purpose of 
developing comprehensive industrial power schemes, 
and arrangements have been made whereby this firm 
will represent Messrs. John Thompson for the Scottish 
and North of England areas. 


MEssrRs. Wiip-Barrietp Etecrric FuRNACEs, 
Limitep, Elecfurn Works, North-road, Holloway, 
London, N.7, and Messrs. Bremincuam Evectrric Fur- 
nAcEs, Limrrep, Birlec Works, Tyburn-road, Erdington, 
Birmingham, have recently reached an agreement 
between themselves for the interchange of information 
and rights under their respective patents and patent 
applications relating to electric furnaces employing 
centrifugal fans, and to the air-circulation methods used 
with such fans. Further research and experimental 
work in connection with fan furnaces is being carried out 
by both firms. 


Messrs. Nuway Sares Company, Paradise-street, 
Birmingham, 1, sole distributors for Nuway mats and 
runners, ceased to exist as from December 1, and the 
whole of the sales business of the concern will be con- 
ducted from the above address, under the same direction 
as hitherto, but in the name of Messrs. Nuway Manufac- 
turing Company, Limited. 


Dr. Stantey F. Dorey has been appointed Chief 
Engineer Surveyor to Lloyd's Register of Shipping in 
succession to the late Mr. H. A. Ruck-Keene. His 
appointment will date from January 1, 1933. 


Messrs. Perer Brornernoop, Limirep, Peter- 
borough, have informed us that, from December 21, 
their London offices will be transferred from 34, Victoria- 
street, S.W.1, to more convenient premises at Amberley 
House, Norfolk-street, W.C.2. 


Messrs. Dawnay, Day anp Company, and MEssrs. 
EDWARD DE STEIN AND Company, have jointly acquired 
controlling interests in a number of important gas 
undertakings in Kent, including the Folkestone Gas and 
Coke Company, the East Kent Gas Company, Limited, 
the Deal and Walmer Gas Company, and the Whitstable 
Gas and Coke Company, Limited. The holdings acquired 
will be taken over by Messrs. South-Eastern Gas Corpora- 
tion Limited, a new holding company, which has been 
formed under the auspices of the firms mentioned above, 
with an initial capital of 323,0001. The identities of the 
individual gas companies are to be carefully maintained. 
The offices of the South-Eastern Gas Corporation will be 
at 15, Moorgate, London, E.C.2. 


Mr. G. Evuson, Chief Engineer of the Southern Rail- 
way, has been appointed chairman of the Railway 
Companies Civil Engineers Committee at the Railway 
Clearing House, for the year 1933. : 


LAUNCHES AND TRIAL TRIPS. 


WANGANELLA.”’—Twin-serew mail and passenger 
motorship for service between Australia and New 
Zealand ; single-acting, eight-cylinder Harland-B. & W. 
crosshead-type Diesel engines. Trial trip, recently. 
Main dimensions, 479 ft , by 63 ft. 6 in., by 34 ft. 6 in. 
Built and engined by Messrs. Harland and Wolff, Limited, 
Belfast, for Mesars. Huddart, Parker, Limited, Melbourne. 


* JYLLAND.”’-—Single-screw passenger and motor-car 
carrying motorship; Burmeister and Wain Diesel 
engine Launch, November 26. Main dimensions, 
257 ft.. by 40 ft. 8 in., by 24 ft. 9 in. Built to the order 
of the Danish State Railways by Messrs. Nakskov Ship- 
yard, Limited, Nakskov, Denmark. 


Tue Lister AnnvaL Dinser.—At the annual dinner 
of Messrs. R. A. Lister and Company, Limited, which 
was held on the 7th inst., His Highness the Maharaja 
Jamsaheb of Nawanagar, who was the chief guest, spoke 
hopefully of the results of the present Round Table 
Conference. He said that with genuine co-operation, 
the trade between Great Britain and India might easily 
be trebled. As regards the present position, the 
Maharaja suggested that the efforts of the people in this 
country who desired to improve trade relations were 


confined too closely to only one part of India, and that | 


if they were extended to the Incian States, it would be 
found that the Princes were prepared to offer hearty 
eo-operation, which would have i's effect in other parts 
of India. British business firms should give more 
attention to the towns in the interior, which were very 
ready to do business with this country. He added that 
as 4 practical measure, more agents should be appointed 
with smaller spheres of activity. In concluding his 
address, the Maharaja deprecated too close a connection 
between politics and business, and spoke of the great 
value of co-operation as evidenced by the results of the 
Ottawa Conference. Mr. C. Percy Lister, who occupied 
the chair, also referred to the considerable achievement 


represented by the results of the Conference, and gave | 


« brief survey of his impressions resulting from a recent 
visit to the United States. He was able to report that 
the trading results of the firm showed a mark 
over 1931, and that the 


tory that additions were being made to the plant. 


increase | 








| 


resent position was so satisfac. | 


CONTRACTS. 


Messrs. BLacKsTONE AND Company, L«tmITED, 
Stamford, have recently supplied a number of their 
“* Unchokeable ” pumping plants to municipal authori- 
ties at Dorking, Brith: Gicecten. Stockport, Rochford, 
Hendon, Twickenham, Nottingham, Torquay, Wakefield, 
Wrexham, and other places, and to the London and 
North Eastern Railway. In many cases the plants are 
automatic. 

Messrs. CRAVEN BroruHers (MANCHESTER), LimrTED, 
Vauxhall Works, Reddish, Stockport, in addition to the 
contract from Russia reported on page 652 ante, have 
received several orders for machine tools from the home 
railways and firms in this country during the past month. 
These include motor-car axle, crankpin, and crankshaft- 
journal lathes, an axle journal re-turning and burnishing 
lathe, a portable billet-drilling machine, a spring scragging 
machine, and wheel turning and grinding machines. 

Messrs. YARROW AND Company, LimiTED, Scotstoun, 
Glasgow, have received an order, from the Dutch Govern- 
ment, for the complete working drawings of Yarrow 
high-pressure water-tube boilers for a new cruiser to be 
built by Messrs. Wilton-Fijnoord, Rotterdam. These 
boilers wilt be generally similar to those constructed some 
years ago to the designs and under the technical super- 
vision of Messrs. Yarrow, for eight Dutch torpedo-boat 
destroyers. 

Messrs. JoHN I. THORNYCROFT AND CoMPANY, LimITED, 
Southampton, have secured another order for a motor 
yacht. the second to be placed with them this month, 
making three ocean-going private yachts under construc- 
tion in their yards. This last order is for a 90-ft. vessel 
having a beam of 15 tt. 6 in., and a draught of 5 ft. 

e machinery will comprise two of the new types of 
Thornycroft RL/6 six-cylinder Diesel engines with 
reducing gears, each developing 126 b.h.p. 

Messrs. THe Ketrron Porttanp Cement Company, 
LimireD, Ketton, Rutland, have received orders exceed- 
ing their full yearly output during the past 12 months. 
They have therefore decided to double the capacity of 
their plant in order to meet the increasing demand, and 
orders to the value of 105,0001. have been placed. It is 
expected that work on the new plant will commence 
immediately. 

Messrs. Kryn anpd Lany (1928), Limrrep, steel 
founders and engineers, Letchworth, Herts., have secured 
a contract amounting to over 20,0001., and comprising a 
large tonnage of high-class steel castings and precision 
machine work, from Messrs. Sullivan Machinery Com- 
pany, London Wall, E.C.2, who have hitherto imported 
their products from the United States. It is understood 
that this is only the forerunner of other contracts of a 
like nature. 


BOOKS RECEIVED. 


Zerspanbarkeitsuntersuchungen mit Spiralbohrem. Berlin : 
V.D.1.-G.m.b.H. [Price 5-20 marks.] 

British Patents and Desi Statutes as Amended and 
Consolidated to 1932. By H. J. W. Burss. London: 
Stevens and Sons, Limited. [Price 4s. 6d. net.] 

Department of Scientific and Industrial Research. Forests 
Products Research. Empire Timbers for Structural 
Design. British Columbia Douglas Fir. London: 
His Majesty’s Stationery Office. [Price 6d. net.] 

Proceedings of the Institution of Heating and Ventilating 
Engineers. Vol. xxx. 1931-32. London: Offices 
of the Institution. 

Design of Steel Buildings. By H.D.Havur. New York: 
John Wiley and Sons, In. London: Chapman and 
Hall, Limited. [Price 16«. 6d. net.] 

Vibration Prevention in Engineering. By A. L. Krmpatu. 
New York: John Wiley and Sons, Inc. London: 
Chapman and Hall, Limited. [Price 15s. 6d. net.] 

Air Ministry. Aeronautical Research Committee. Reports 

and Memoranda No. 1462. Method of Testing Strength 

and Stiffness of Large Wing. By I. J. GERarp. 

[Price 6d. net.] No. 1465. Distortion of Thin Tubes 

under Flexure. By A. J. Sutton Prrparp. [Price 

6d. net.) No. 1466. Velocity Distribution in the 

Neighbourhood of a Corrugated Sheet. By R. Hovcuton. 

[Price 6d. net.) No. 1467. Applications to Aeronautics 

of Ackerets’ Theory of Aerofoils Moving at Speeds 

Greater than that of Sound. By Pror. G. I. Taytor. 

[Price 6d. net.) No. 1471. A Flight Path Recorder 

suitable for Performance Testing. By R. P. Atston, 

D. A. Jongs‘and E. T. Jones. [Price 9d. net.] No. 

1473. Graphical Solutions for Inviscid Flow. By 

H. F. Wrstne. [Price ls. net.) London: His 

Majesty's Stationery Office. 

‘nited States Bureau of Mines. Technical Paper No. 

511. Carbonizing Properties of Davis Bed Coal from 

Garrett County, Md., and of Mixtures with Pittsburgh 

Bed Coal. By A. C. Freutpwer and others. [Price 

20 cents.] No. 519. Carbonizing Properties and 

Constitution of Washed and Unwashed Coal from Mary 

Lee Bed, Flat Top, Jefferson County, Ala. By A. C. 

FIeELDNER and others. [Price 10 cents.] No. 524. 

Carbonizing Properties and Constitution of No. 6 Bed 

Coal from West Frankfort, Franklin County, Ill. By 

A. C. Fretpyer and others. [Price 10 cents.] No. 

525. Carbonizing Properties and Constitution of 

Pittsburgh Bed Coal from Edenborn Mine, Fayette 

County, Pa. By A. C. Freupner and others. [Price 

10 cents.) No. 531. Carbonizing Properties and 

Constitution of Black Creek Bed Coal from Empire 

Mines, Walker County, Ala. By A. C. FIELDNER 

and others. [Price 10 cents.) No. 524. Falls of 

Roof and Coal in Mines Operating in the Pitteburg 

Coal Bed, Panhandle District, West Virginia. By 

J. W. Pavt and J. N. Geyer. [Price 5 cents.) 

Washington : Superintendent of Documents. 


~ 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Stocks of Cleveland pig 
iron are low and still decreasing, but will be added to 
when consuming works close for the holidays. After the 
New Year, however, requirements are expected to be 
such as the very restricted make will not be able to co 
with, so that decisions to enlarge output in a few weeks 
would cause no surprise. Merchants’ opportunities 
to deal in Cleveland pig are as restricted as ever. Their 
terms of ccntract with ironmasters reserve to the latter 
the right to cover direct the needs of home consumers 
who have to come on the market for supplies, so that 
activities of second hands are practically confined to trans- 
actions with firms abroad, and overseas demand, while 
just a little better than of late, continues small. Pro- 
ducers do not hesitate to make price concessions to obtain 
orders for shipment to foreign destinations, but for home 
trade adhere firmly to the following fixed minima : 
No. 1 grade of iron, 61s. ; No. 3, g.m.b., 588. 6d.; No. 4, 
foundry, 57s. 6d. ; and No. 4, forge, 57s. 

Hematite.—Accumulations of hematite pig are large 
and increasing, and as in the case of Cleveland qualities, 
additions to stocks will be heavier during the holidays. 
Gradual growth of demand, however, is anticipated, 
and an upward turn in prices expected. For long, makers 
have been unable to secure orders except on compara- 
tively ve low and unprofitable terms. Merchants 
are rather keen to unload their still considerable holdings 
and are underselling producers. The latter are, however, 
unwilling to acknowledge that recognised market rates 
are below the basis of ordinary qualities at 59s., which is 
only 6d. above the fixed figure for No. 3 Cleveland, 
whereas the pre-war normal difference in price was in 
the neighbourhood of 8s. 

Foreign Ore.—Conditions in the foreign-ore trade do 
not admit of transactions of consequence. Sellers are 
not seeking orders at the rates obtainable, and consumers 
are not obliged to buy, as they have large stocks 
and heavy deliveries to accept against old contracts. 
Nominally, quotations are based on best rubio at 15s., 
c.i.f. Tees, but prices promise to be forced up by the 
strong state of the freight market. 

Blast-Furnace Coke.—Durham blast-furnace coke 
quotations for a lengthy period have been ruled by good 
average qualities at 14s. 6d., delivered here, but supply 
is less plentiful and sellers have advanced the price 
to 15s. 9d. As, however, most local consumers make 
their own coke, market transactions are few. 

Manufactured Iron and Steel.—There is rather more 
business in several branches of the semi-finished and 
finished iron and steel industries, and values of some 
descriptions of material tend upward. Import duty 
has driven sellers of Continental semi-finished steel out 
of this market, and substantial sales of local products 
have been made. Manufacturers of bridge-building 
steel remain busy, and producers of railway requisites, 
though still much in need of orders, are turning out 
greater tonnages. Further, the outlook for departments 
eng on the manufacture of shipbuilding material, 
though still unsatisfactory and perturbing, are regarded 
as somewhat less gloomy. mmon iron bars are 
9l. 158. ; best bars, 101. 5s.; double best bars, 10/. 15s. 
treble best bars, 11/. 5s. ; packing (parallel), 8/.; packing 
(tapered), 101.; steel billets (soft), 5/. 7s. 6d.; steel 
billets (medium), 61. 12s. 6d.; steel billets (hard), 
71. 2s. 6d.; iron and steel rivets, 111. 5s.; steel ship 
plates, 81. 15s.; steel angles, 81. 7s. 6d.; steel joists, 
8l. 15s.; heavy sections of steel rails, &l. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots ; fish-plates, 
121. 10s.; black sheets (No. 24 gauge), 8. 5s.; and gal- 
vanised corrugated sheets (No. 24 gauge), 10. 

Scrap.—All kinds of iron and steel scrap are in good 
demand and values tend upward, but the only actual 
change is a rise of 1s. 6d. in the quotation of steel turnings 
which advances the figure to 30s. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Tuesday. 


Iron and Steel.—Despite all rumours to the contrary, 
there is no indication of general revival. The actual 
facts are that within the last nine weeks a considerable 
number of important orders for engineering and steel 
products has reached this district—orders which will 
ensure months of employment for a considerable body 
of operatives who other wiee would have been thrown 
idle. It will also be possible to work at greater capacity 

lant which for many months has been running uregu- 
arly. To that extent, Sheffield’s Christmas will be 
brighter than would have been the case had the more or 
less uniform depression continued. Responsible autho- 
rities declare that it is yet too early to say whether the 
freer arrival of business connotes the birth of real revival. 
At the same time the local sition shows many en- 
couraging features. Sheffield is benefiting substantially 
from decreased imports of foreign steel and manufactures. 
Orders of descriptions that formerly went abroad are 
finding their way to this district in growing volume. This 
is notably the case ting the better-class steels : 
but in the most favourable instances general confidence 
is still lacking. More orders have been placed for seam- 
less hollow forged drums for electricity generation. In 
the same connection, good business is being done with 
the aircraft, chemical, and oil industries. In the medium 
sections there is a welcome disposition to enlarge output. 
Full-time operations are becomi less exceptional, 
while in certain instances overtime been instituted. 
High-quality machine tools are commanding & widespread 
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sale. Numerous inquiries are circulating from foreign 
users of medium and low-quality hand-tools. There 
is a progressive market for the best mixing, crush- 
ing, and pulping machinery. Fresh developments are 
likely to arise respecting the production of steel arches 
and props to replace timber in mines. 

South Yorkshire Coal Trade.—The tone of the market 
shows general improvement, which is largely due to 
seasonal influences. The advent of the Christmas holi- 
days necessitates the enlargement of stocks at consuming 
works of many descriptions. Pit conditions over a 
wide area show ater activity. A steady business 
is being done in industrial fuel on inland account, and 
exports have been stimulated by a notably improved 
demand for best steams. Forward business is benefiting. 
December outputs at certain collieries are reported to have 
been sold. There is prospect of better business with the 
Scandinavian markets. In smalls there ave ample 
supplies of inferior and secondary grades, but best 
qualities are selling fairly well, this being attributed to 
the larger requirements of electricity undertakings. 
There is also a freer movement in gas coa!. The house 
coal market shares in the general improvement. Quota- 
tions are as follows: Best branch hand picked, 27s. to 
28s. ; Derbyshire, best house, 22s. to 23s. 6d.; Derby- 
shire best brights, 18s. to 20s.; screened nuts, 17s. 6d. 
to 18s. 6d. ; Yorkshre hards, 17s. to 18s.; Derbyshire, 
hards, 17s. to 188.; rough slacks, 8s. 6d. to 9s. 6d.; 
nutty slacks, 7s. to 8s. 6d.; and smalls, 4s. 6d. to 5s. 6d. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Coal Trade.—As usually happens at this time 
of the year, the calculations of colliery proprietors, coal 
exporters and shipowners have been upset by weather 
conditions. Vessels which should have reached port 
and commenced loading cargoes fail to arrive, having 
been delayed by gales and fogs. As a result, coal which 
should have been shipped into vessels remains on the 
dockside, and trucks which should have been emptied 
and rgturned to the pits for fresh loads are still waiting 
to be cleared. This, in turn, has meant that collieries, 
though on paper booked up with orders, have been 
compelled to suspend winding coal because of a lack 
of empty wagons. Conditions should, however, soon 
become more active, for it is probable that vessels will 
arrive in bunches and this will, of course, mean that 
collieries, instead of having to close down for lack of 
trucks, will find it difficult to supply the needs of tonnage 
in dock, especially as owners will be desirous of getting 
their vessels loaded and at sea before the holidays. 
Prices, however, show no change, as supplies of large 
remain abundant to meet demands, while sized products 
continue in short supply, owing to the restricted output 
of large and consequent curtailment in the make of 
nuts, beans and peas. Smalls are sometimes difficult 
to secure for prompt delivery, but buyers with options 
ean secure their requirements at the schedule prices, 
especially if coupled with orders for large. Shipments 
last week, though 25,000 tons greater than in the 
previous six days, were 97,000 tons less than was handled 
in the corresponding period of last year. The aggregate 
of 369,815 tons was made up of 130,460 tons from Barry, 
91,110 tons from Cardiff, 52,685 tons from Swansea, 
37,785 tons from Port Talbot, 34,710 tons from Newport, 
and 23,065 tons from Penarth. 

Railway Coal Contracts.—The French State Railways 
have placed orders for 300,000 tons of Welsh coal to be 
delivered over next year, comprising 230,000 tons of 
large and 70,000 tons of small, which is to be carried in 
French ships. The French Maritime Chambers of 
Commerce are also to be allowed to import 100,000 tons 
of coal in December in addition to the quota quantity 
of which 53,000 tons is to be permitted from Great 
Britain. The importation of an extra 25,000 tons of 
anthracite and semi-bituminous coal, the bulk of which 
will doubtless be taken from South Waites, is also being 
allowed through ports in Normandy. The Madrid, 
S ossa and Alicante Railway of Spain is also inviting 
immediate tenders for the supply of 50,000 tons of large 
and small coal over six months. This inquiry is signi- 
ficant in view of the efforts of the Spanish coal owners 
and miners to displace the importation of foreign coal 
by the use of native coal on the railways. The Spanish 
railway authorities, however, contend that the express 
services cannot be maintained with native fuel, and in 
this contention are evidently supported by the Govern- 
ment. With regard to the barter contract with the 
Newfoundland Railways which are to take 40,000 tons 
of Welsh locomotive coal in exchange for orders for 
76,000 tons of props, tenders are now invited for steamers 
to carry the coal and props between May and September 
of next year. 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Scottish Steel Trade.—There has been no change in the 
state of the Scottish steel trade since the last report, but 
the placing of one or two new contracts on the Clyde 
during the past week gives some little hope for the 
future. These orders will not mean a big tonnage of 
steel, but every ton helps towards keeping the mills in 
operation. Generally the industry is extremely quiet 
and there is a want of life all round since specifications 
are so scarce. The black steel sheet makers continue 
to do fairly well, but there again the tonn is not as 
good as it was a month or two ago. The lighter gauges 
are still the most active side, but the thicker gauges 
mark a slight improvement, although not to any great 
extent. Galvanised sheets are very quiet. Prices all 
round show no change and are as follows :—Boiler plates, 
91. per ton; ship plates, 8/. 15s. per ton; sections, 











8l. 7s. 6d. per ton; black steel sheets, } in., 71. 15s. per 
ton; and galvanised corrugated sheets (No. 24 gauge), 
111. 5s. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—The past week has failed to 
bring forth anything fresh in the malleable-iron trade of 
the West of Scotland, and there is so little work on 
hand that it is still very difficult to keep plant run- 
ning. The re ollers of steel bars are depressed at 
present because of the scarcity of specifications and 
their outlook is not very bright. The following are 
the current market quotations :—Crown bars, 91. 15s. 
per ton for home delivery, and 91. 5s. per ton for export ; 
and re-rolled steel bars, 71. 5s. per ton for home delivery, 
and 61. 10s. per ton for export. 

Scottish Pig-Iron Trade.—With the home trade so 
quiet all round the demand for Scottish pig-iron from local 
consumers is at about the lowest possible level, while 
from our usual overseas customers it is much the same. 
The net result of this state of affairs is that the stocks 
on hand plus the output from the two furnaces now 
in blast are quite ample to meet all calls. In the hope 
of stimulating buying the local makers have reduced 
the price of hematite iron by ls. 6d. per ton, but no 
change has been made in forge or foundry iron. The 
current quotations now are :—Hematite, 66s. per ton 
delivered at the steel works; and foundry iron No. 1, 
70s. per ton, and No. 3, 67s. 6d. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, December 10, amounted to 74 tons. Of that 
total 64 tons went overseas and 10 tons coastwise. 
During the corresponding week of last year the figures 
were 145 tons overseas and 302 tons coastwise, making 
a total shipment of 447 tons. 

Shipbuilding Order for Port-Glasgow.—Messrs. Lith- 
gows, Limited, Port-Glasgow, have received orders 
from Messrs. J. and C. Harrison, of London, to build 
another two cargo steamers of 8,250 tons deadweight. 
Since the month of August, 1931, Messrs. Harrison had 
already ordered six vessels from Messrs. Lithgows, and 
this latest order now brings the number up to eight. 
Economy will be the main feature of these new vessels 
and the propelling machinery will be supplied and 
installed by Messrs. David Rowan and Company, Limited, 
Glasgow. 








NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 


Prospects for 1933.—Business in the iron and steel 
industries of the North-Western Area still follows its 
uneventful course of the last few months, and little hope 
is entertained of any improvement in the near future. 
Conditions in the steel sections are particularly dis- 
couraging in the absence of orders of any magnitude, 
and leading industrialists are almost unanimous in the 
belief that 1933 will be ushered in under even more 
difficult conditions than those which pertained a year 
ago. At the moment there is hardly any business 
moving in any branch of the heavy industries, and 
holiday influences will, in the next week or two, serve 
further to accentuate the depression. Only a few 
jobbing foundries engaged on light castings or specialities 
provide an exception to the prevailing general slackness. 

Locomotive and other Orders.—As is usually the case at 
this time of the year, railway plant manufacturing firms 
are eagerly awaiting announcements from the leading 
railway companies of their requirements for the forth- 
coming year. While the London, Midland and Scottish 
Railway undertakes the bulk of its work in its own work- 
shops, hope is entertained that Lancashire and Cheshire 
firms may participate in the orders to be placed shortly 
by the Great Western Railway for their 1933 require- 
ments. These will include 400,000 steel sleepers, and 
46,500 tons of steel rails, fish-plates, girders and structural 
steelwork for various development schemes. Locomotive 
builders are finding conditions just a shade easier at 

resent. Last week-end, Messrs. Nasmyth, Wilson and 

ompany, Limited, of Patricroft, Manchester, shipped 
for China eight main-line engines ordered by the Chinese 
Purchasing Commission in London, and recently Messrs. 
W. G. Bagnall, Limited, of Stafford, have booked orders 
in all for thirteen locomotives for the Mysore State 
Railways, and the Gaekwar’s Baroda State Railways 
Manchester’s importance as a centre of aircraft engineer- 
ing will shortly be increased by the decision of Messrs. A. 
V. Roe and Company, Limited, to transfer their produc- 
tion works at the Hamble Aerodrome, Southampton, to 
the company’s main works at Newton Heath, Manchester. 
Messrs. British Insulated Cables, Limited, who have on 
hand at present a number of important contracts, are 
shortly to put in hand extensive additions to their works 
at Huyton. 

North-West Coast Trade.—The recent improvement in 
the North-West Coast hematite pig-iron trade continues, 
and last week-end two furnaces put out of blast in July 
were re-kindled. Orders for railway material placed with 
local steelworks is providing increased demand, and, in 
addition, the call from Midland and Welsh consumers is 
better than for some considerable time past. 








InTERNAL-ComBUSTION ENGINES IN BraziL.—A con- 
fidential report, based on information received from the 
Commercial Secretary to H.M. Embassy at Rio de 
Janeiro, and dealing with the markets existing for 
internal-combustion engines in Brazil, has been issued by 
the Department of Overseas Trade, 35, Old Queen-street, 
London, 8.W.1. United Kingdom firms desirous of 
obtaining a copy of this report should apply to the 
Department, quoting Reference No. G.X. 12,054. 





NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENnGtneEers.—To-night, 
6 p.m., Storey’s-gate, S.W.1. “* Piston Temperatures 
in a Solid-Injection Oil-Engine,” and “ Experiments 
on a Supercharged Single-Cylinder High-Speed Petrol 
Engine,” by Dr. G. F. Mucklow. 

INSTITUTION OF MUNICIPAL AND County ENGINEERs!I. 
—To-night, 6.30 p.m., 84, cme. 8.W.1. 
“ Heavy Traffic—Light Traffic,” by Dr. P. E. Spielmann. 

Junior INstiTuTION oF ENGINEERS.—To-night, 7.30 
p-m., 39, Victoria-street, 8.W.1. “The Manufacture 
of Photographic Films,” by Dr. H. Baines. 

InsTITUTION oF ELEcTRICAL ENGINEERS.—Monday, 
December 19, 7 p.m., Victoria-embankment, W.C.2. 
Informal Meeting. Discussion: ‘‘ House Wiring Simpli- 
fication and Elaboration,” by Mr. F. C. Raphael. 

InstTiITUTE or TRransport.—Tuesday, December 20, 
6 p.m., Institution of Electrical Engineers, Victoria- 
em ment, W.C.2. “London Passenger Traffic— 
Audit Problems,” by Mr. H. N. Trye. Scottish Section : 
Wednesday, December 21, 7 p.m. Ca’doro Restaurant, 
Union-street, Glasgow. “Railways as Carriers of 
Merchandise,” by Mr. P. B. Roy. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, December 20, 7.15 p.m., Junior Institution 
of Engineers, 39, Victoria-street, S.W.1. ‘ Long- 
Distance Railway Electrification,” by Mr. J. M. Kennedy. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanpD.—Tuesday, December 20, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow. ‘‘ Engineering Research 
at the National Physical Laboratory,” by Dr. H. J. 
Gough. 

SHEFFIELD METALLURGICAL AssocIATION.—Tuesday, 
December 20, 7.30 p.m., 198, West-street, Sheffield. 
“ Reduction of the Emission of Smoke from Mill Fur- 
naces,” by Mr. T. Stock. 

InsTITUTION oF Crvi. EncrinrERs.—Manchester and 
District Association : Wednesday, December 21, 6.45 p.m., 
36, George-street, Manchester. ‘‘ Modern Processes in 
Brickmaking,”’ by Lieut.-Co1. C. W. D. Rowe. 

INSTITUTION OF AUTOMOBILE ENGINEERS. Leeds 
Centre: Wednesday, December 21, 7.15 p.m., Hotel 
Metropole, Leeds. ‘“ Hydraulic Brakes,” by Mr. F. G. 
Parnell. 

INnsTITUTION OF WELDING ENGINEERS.—Wednesday. 
December 21, 7.45 p.m., Institution of Mechanical 
Engineers, Storey’s-gate, S.W.1. ‘The Essentials of 
Good Welding,” by Mr. A. G. Walker. 


Marxkineo or Importep Cauckxs.—The Board of Trade 
informs us that the Standing Committee (General Mer- 
chandise) has reported on its inquiry as to whether 
imported chucks for lathes and other machine tools 
should be required to bear an indication of origin. The 
report will shortly be published by H.M. Stationery 
Office, Adastral House, Kingsway, London, W.C.2. 





Tue STUDENTS QUAKTERLY JOURNAL OF THE INeTITU- 
TION OF ELECTRICAL ENGINEERS.—The Students Quarterly 
Journal of the Institution of Electrical Engineers has 
now reached its third volume, a period in its existence 
when its value to those for whom it is intended to cater 
may not unjustly be appraised. Though the October 
issue contains reprints of a number of papers which have 
been read before the Students’ Sections and though the 
more social doings of those sections are fittingly chro- 
nicled, the Journal strikes a note which is unusual 
among publications of this kind, and by introducing a 
certain lightness into its pa reflects what may 
perhaps be called the spirit of youth. It is probably 
too much to expect that its example will be closely 
followed, but it does raise the question whether the 
proceedings of scientific and technical societies need 
always be as dull as they usually are. We specially 
commend “‘ A Modern Fable,” which, though not original, 
is certainly worthy of reproduction, and “ Idle Thoughts 
of an Engineer,” which has something to say on the 
training of engineers that is worthy of publication. We 
notice that the Editor, Mr. J. H. Reyner, has been 
appealing for sketches. We judge that this appeal has 
been satisfactorily answered. 





PortTuGuEsE GOVERNMENT SLoop ‘‘ GoN¢ALVEs ZaRco.” 
—The second of the two second-class sloops which 
Messrs. R. and W. Hawthorn, Leslie and Company, 
Limited, Hebburn-on-Tyne, are building to the order 
of the Portuguese Government, was launched at Heb- 
burn on November 28. The vessel, the Goncalves Zarco, 
has an overall length of 267 ft. 7 in., an extreme breadth 
of 35 ft. 7 in., and a depth to upper deck of 17 ft. 
She has been specially designed for service in the Portu- 
guese Colonies, and is built with a long forecastle deck 
extending over three-quarters of her.length. The stem 
is raked and protective paravanes can be fitted if required. 
The main armament comprises three 120-mm. guns, two 
forward and one aft, the forward guns being superimposed 
to allow both to have maximum arcs of fire. For anti- 
aircraft duties, two 40-mm. pom-pom guns are mounted. 
The sloop is provided with a gyro-compass installation, 
echo sounding gear and submarine fog-signal reception 
apparatus. The twin-screw propelling machinery has 
been constructed at the St. Peter’s Works of the builders, 
and comprises single-reduction gearea turbines of the 
Parsons type, capable of developing 2,900 s.h.p., on trial. 
Steam is supplied by two water-tube boilers of the three- 
drum Yarrow type. © vessel was laid down on 
October 9, 1931, and is a sister-ship of the Gongalo Velho, 
a brief description of which appeared on page 185, ante. 








712 





ENGINEERING. 








[DeEc. 16, 1932. 





LITTLE HAY PUMPING STATION ; SOUTH STAFFORDSHIRE WATERWORKS COMPANY. 


MR. 


FRED. 








J. DIXON, 


M.INST.C.E., M.1.MECH.E., 


(For Description, see Page 699.) 








Fia. 19. 





(engteiy lagi 
+ Ber we ye Las 


C Oh. waite 


25-Kw. GENERATING Set AND SWITCHBOARD. 





Fie. 21. 


ELECTRICITY SUPPLY IN FRANCE. | works, 7,806,000,000 kw.-hr. were supplied in bulk, and 


| 2,895,000,000 kw.-hr. transmitted direct. 


Cootrine-WaTER Pump anpd TANK. 





Fia. 


As regards 


A sertes of tables, which have been compiled by | bulk supply, twenty-six undertakings were responsible 
the Service Central des Forces Hydrauliques et des | for more than 100,000,000 kw.-hr. in the year, the total 
Distributions d’Energie Electrique and are published | consumption amounting to 4,387,578,659 kw.-hr. 


by L' Imprimerie Nationale, Paris, show that in France, 


try 18 developing. 
rated was 15,339,000,000 kw.-hr., compared with 
14,352,000,000 kw.-br. in the previous year, though the 
quantity imported fell from 606,000,000 kw.-hr. to 
536,000,000 kw.-hr., and that exported from 123,000,000 
kw.-hr. to 101,000,000 kw.-hr. The consumption, after 
allowing for transmission losses, was, therefore, 
13,635,000,000 kw.-hr., the corresponding figure for 
1929 being 12,781,000,000 kw.-hr., or 332 kw.-hr., and 
312 kw.-hr. per inhabitant, respectively. Of the total 
generated, 8,463,000,000 kw.-hr. were produced in 
thermal and 6,876,000,000 kw.-hr. in water power 
stations, a proportion which shows no great change 
over previous conditions. Of the energy distributed, 


2,934,000,000 kw.-hr. were consumed in electro-chemical 


| 





A large proportion of the publication is taken up by | 
as well as in Great Britain, the vlectricity supply indus- | tables, in which such details as source of power, head | 
In 1930, the total amount gene- | and installed and ultimate capacity, are given for all 


water power stations with outputs exceeding | ,000 kv.-a. 
From this, it appears that the capacity of the plant | 
actually installed was 2,263,385 kv.-a., though 92,640 
kv.-a. of this is termed provisional, as it may be shut | 
down when further extensions take place. The develop- | 
ment of 6,599,862 kv.-a. is projected, of which 424,305 
kv.-a. is under construction. In addition, details are | 
given of the 4,250 hydro-electric stations whose indivi- | 
dual output is less than 1,000 kv.-a., and of 29,253 | 
“ non-electric’’ hydraulic plants whose aggregate | 
horse-power amounts to 396,901. The capacity in- 
stalled in those thermal stations in which solid fuel was 
used was 4,574,917 kv.-a., while 540,750 kv.-a. was 
under construction. The installed capacity of oil-engine | 
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stations amounted to 48,985 kv.-a., and of gas engine 
station to 68,390 kv.-a., while plants with an output 
of 314,828 kv.-a. utilised both these forms of fuel, 
another 68,344 kv.-a. being under construction. It 


|should be noted, however, that these figures include 


not only stations giving a public supply, but those 
installed by collieries, electrochemical works and other 
industries for their own purposes. 


Bririsa STANDARD SPECIFICATION FOR MANHOLE 
Orrntnos.—A specification for manhole openings for 
chemical plant has been published by the British Stan- 
dards Institution. To meet the varying conditions of 
service, vessels are classified as process, mobile, and 
storage tanks. There has been no attempt to lay down 
a standard design, and the specification is couched in 
general terms, the size lo only of the manhole 
coverings being specified. he specification is —— 

“ is 
designated No. 470-1932, and copies of it may be 
obtained, price 2s. 2d. post free, from the Publications 
Department of the Institution, 28, Victoria-street, 
London, 8.W.1. 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is our SOLE A ESS, 
and that no connection exists te. -y this 





Journal and any other publications bearing 


somewhat similar titles. 
TELEGRAPHIC §6‘“‘ ENGINEERING,” LESQUARE, 
ADDRESS LONDON. 
TELEPHONE NuMBER—TEMPLE BAR 3663 
(2 ssstoe 


"SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom ........................ £3 5 0 
For Canada— 
Thin paper copies .....................-.. £218 6 
Thick paper copies........................ £3 3 0 
For all other places abroad :— 
Thin paper copies .......................- £3 3 0 
Thick paper copies........................ £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


"ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than 5 p.m. on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 


ing, otherwise they will be taken as correct. 


All accounts are payable to ‘“‘ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
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MODERN MARINE MACHINERY. 


THE modern marine superintendent has no 
easy task in deciding on the type of the machinery 
to be adopted for new vessels, or on the advisability 
of attempting to modernise old ones. The problem 
has been, for some years past, actively debated at 
meetings of the technical societies concerned, but 
no general agreement has, as yet, been reached. 
Much, of course, depends on local conditions and 
on the character of the trade, and matters are 
complicated by the impossibility of any assurance 
that these may not alter very materially within 
the next decade. One point of importance is the 
probable cost of Diesel oil in the future. In a 
valuable paper contributed to the November meeting 
of the American Society of Naval Architects and 
Marine Engineers, Mr. J. H. King claims that the 
relative intrinsic values of Diesel oil and bunker 
oil are better appreciated in the United States 
than elsewhere, and that as time goes on, the world 
prices of the two will tend to approximate to the 
ratio of 2 to 1, which is about the present figure in 
America where there are multifarious uses for oil 
of Diesel quality. He states, moreover, that 
attempts to use low-grade oils for Diesel engines 
have led to such large increases in maintenance and 
repair costs, that it has been found less expensive 
to recur to the higher grade fuel. 

Mr. King expresses the opinion that in the case 
of the American mercantile marine, the advantage 
lies with steam. The slow speed tramp is not 
now a factor in the American-flag trade, and is 
not, he thinks, likely to be so in the future. The 


anical Engineers........ 702 sai oe ; ; : 
The Empire State Building, New York City (/llus.) 703 | Contribution of Mr. R. 8. Dalgliesh to the discussion 


running at 14 knots, carrying cargo and a few 


PAGE | passengers, and with modern machinery. Their 


operating costs are, he states, approximately the 


Staffordshire Waterworks Company (/Uus.)........ 699] same as those ten-knot ships a few years ago. As 


matters stand, the advantage in costs per ton-mile 
rests he considers, with steam. 
In contrast to this opinion, may be cited the 
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of Wales....... 705 | Mr. Dalgliesh held that the Pacific was the ideal place 
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The Smithfield Club Show (illus) 708 of steam engines, and a No. | survey three times 


as much, whilst the extra capital cost was 27,000/. 
Coal, moreover, was obtainable at an average price 


and Canals. 709 | of 21s. 3d. per ton, whilst Diesel oil cost 57s. per ton. 
Personal ..... 710| Four times as much coal was however required as 
Launches and Trial Trips 710} Diesel oil, and this weighed down the balance in 
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practice, but he cites actual cases cf ships in service 
in which the consumption for all purposes amounted 
to 0-553 Ib. per shaft horse power, but in making 
this estimate it should be noted that the power 
developed by the auxiliaries was included, which 
was about 10 per cent. of the total 

Present prices of large Diesel engines in the 
United States average, he states, from 40 dols. to 
45 dols. per horse-power (engines only), whilst 
economical steam machinery, including all acces- 
sories, costs from 30 dols. to 35 dols. per shaft 
horse-power. It is of interest to compare these 
prices with Mr. Ricardo’s estimate, given in his 
Society of Arts lectures last December, of what 
would be possible were high-speed Diesel engines 
manufactured on a mass-production basis. The cost 
could, he declared, be reduced to something between 
20s. and 40s. per brake horse-power. Such engines 
would, he claimed, be able to give one shaft- 
horse-power hour for a consumption of 0-347 Ib. 
of oil, and so far from requiring more attention 
than the standard type, he suggested that the 
engine-room crew could be reduced to a couple 
of clerks to keep records and a couple of charwomen 
to cleanup. No repairs would be attempted at sea, 
but any unit which misbehaved would be cut out 
and replaced by a reconditioned engine at the 
end of the voyage. 
It may be recalled that Sir Charles Parsons sug- 
gested some years ago the use of high-speed internal- 
combustion marine engines geared to the propeller 
shaft. Mr. Ricardo, however, expressed a pre- 
ference for an electric drive, and to compare costs 
with the normal type, it would be necessary to 
increase his estimate to cover the cost of the 
generators, motor, and possibly a somewhat elabo- 
rate switchboard. 
In the course of his paper, Mr. King observes that 
efficiency and economy are not synonymous terms, 
and this is virtually the text of the paper read on 
Friday, November 25, before the North East Coast 
Institution of Engineers and Shipbuilders, by Mr. 
Andrew Hamilton, C.B.E. This paper had to do 
with ‘‘ The Rejuvenation and Re-conditioning of 
Ships and Their Machinery.” In this, Mr. Hamilton 
suggested that the established practice of using 
costs per ton as the basis of sale should be aban- 
doned, and that a ship should be regarded as a tool 
and its value assessed not by its weight, but by 
what it could do, preference being given to the 
question of fuel economy and speed rather than to 
the amount of material used. To justify an 
increased capital expenditure of 1,0001., the fuel 
saving should not, he said, be less than 1-4 tons of 
coal per day. As matters stand, commissions, 
depreciation, provisions, port charges and taxes, are 
responsible for about 70 per cent. of the total 
operation costs, the remainder being represented by 
bunkers, wages, engine department expenses and 
repairs. Hence, he considers that the gross annual 
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be less than 1801. He gave Table I, below, 
as representing the cost of various methods of 
improving engine-room efficiencies, and concluded 
that only the least expensive schemes were for the 
present attractive to the shipowner. In particular 
he maintained that the cost of the Bauer-Wach 
conversions might in the case of tramp steamers 
be regarded as prohibitive. This view is very directly 
challenged by Mr. R. J. Butler in a paper, read 
on October 25, before the Institution of Engineers and 
Shipbuilders in Scotland. In this paper the author 
gave particulars of the operating results achieved with 
a number of Bauer-Wach installations. Designs, 
he said, have now been standardised for a range 
of powers from 400 indicated horse-power up to 
7,700 indicated horse-power. Owing to the conse- 
quent savings, Mr. Butler claimed that in the case 
of new vessels requiring from 2,000 h.p. to 7,000 h.p., 
the initial cost of the turbine and gear is almost 
completely offset by the reduced cost of the smaller 
engines, boilers and auxiliaries, whilst the reduced 
bunker capacity for a given voyage enables either 
the work to be done by a smaller ship, or, with the 
same size of ship, gives a great cargo capacity. 
An additional advantage is the reduced vibration, 
and the elimination of any racing of the propeller. 





TABLE I.—Tyvres or Macutnery oF 2,500 Inpicatep Horse-Powsr. 





velocity compounded stages of which the intrinsic 
efficiency is known to be low. 

As already mentioned, Mr. King dealt in his 
paper with a proposal to use at sea steam at a 
pressure of 600 Ib. per square inch, and at a total 
temperature of 850 deg. F. In this connection, note 
may be made of a statement in a paper by Mr. R. C. 
Roe, read at the same meeting as Mr. King’s paper. 
There had, Mr. Roe said, been occasions in land 
practice in which turbines worked at high tempera- 
tures proved difficult to restart again, because of 
the warping of the shafts. Hence it was sometimes 
necessary to allow a considerable time to elapse for 
the turbines to cool and the shafts to straighten 
out. A contretemps of this kind might, of course, 
be a very awkward matter in sea service. Mr. Roe 
did not give the type of turbine which suffered 
from the drawback, but one would expect that the 
trouble would be more likely to arise with a disc 
machine than with the drum type which is much 
more rigid. 

Improvements in the engine-room are not the only 
way of reducing fuel costs, and in his paper, Mr. 
Hamilton states that even in the case of old ships 
large economies have been effected by modifying 
the stern frame, fitting guide vanes, and stream lining 


























" | 
Lb. of . | ' » | Estimated 
Prospective | coal per os _ | New 7 D.) Cost per cost to 
Saving. | i h.p. per PT. ay | a i.h.p. alter old 
| hour. ons. Boilers. 8.8. 
| i. lie d | 
1. Triple expansion ordinary Basis 1-6 42-84 26,250 1010 0 
2 eo oe Caprotti , 2 per cent 1-52 40-70 28,750 1110 0 
4. and superheat 1°5 40-17 28,75 1110 0 4,000 
4. Bauer Wach 17 1-32 35-65 32,500 13 0 0 | 12,000 
5 superheat and Bauer Wach | 23 1-23 32-9 35,000 140 0 16,000 
6 Gotaverken system 17 1-32 35-65 31,250 11 0 0} 7,000 
= J 
7. Quadruple expansion , | Basis 1-5 40-17 30,000 | 12 0 0| _ 
&. - o” superheat | 5 per cent 1-425 38-16 32,750 13 2 0} 4,000 
9 Rauer Wach 15 pa 1-275 34-2 36,250 | 1410 0! 12,000 
10. superheat and Bauer Wach _ 1-20 32-10 39,600 | 1512 0| 16,000 
11, xhaust turbo-electric and | | 
superheat | 25 | 1°125 30-13 | 42,000 | 1616 0} 19,000 
12. Geared turbines , Basis |} 1-20 32- 33,750 | 1310 0} — 
13 . . and superheat 4 per cent. | 1-15 30-78 36,500 1412 0 4,000 
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8.8. 520 x 64. 

Dis- | Tm TT a 

| . | Es - 2 - | ote | 5 

Draught. tance. | j te d. | Revs. | slip. | Coal. | Coal. 
Miles. | Days. Hours. Mins. nots. | | (Tons). | (Tons). 

} | 

’ = _— _— —- _! — 

Impulse (old turbines). 25 ft. 4 in. 15,445 56 0 35 11-5 77-30 9-4 3.616 64-5 

Reaction (new turbines). 25 ft. 0 in 15,154 53 16 51 11-8 81-11 11-18 | 3,219 59° 


* If speed corrected to 11-5 knots, estimated coal 55 tons. 


To these advantages must be added the reduction 
in fuel costs, and Mr. Butler claims accordingly 
that it is only in rare cases that a conversion will 
not prove profitable. In the Gotawerken system, 
referred to in Mr. Hamilton’s table, the exhaust 
steam turbine drives a turbo-compressor which 
takes steam from the exhaust of the H.P. cylinder, 
and after raising its pressure, passes it through a re- 
heater before delivering it to the I.P. cylinder. The 
system has apparently been fitted so far to only one 
steamer, and a saving of 17 per cent. is claimed. 
Obviously, the combined efficiency of the turbine 
and compressor must be materially less than that 
of a turbine geared directly to the propeller shaft. 
It would, however, be more efficient than the 
electrical reheating system also referred to in 
Mr. Hamilton's table. In this case, the whole of 
the high-grade energy generated by the exhaust 
turbine is degraded into heat, of which only a small 
fraction can be recovered in the form of useful work. 

It is, we believe, generally admitted that the 
intrinsic efficiency of reaction turbines is higher 
than that of the impulse type. In practice, how- 
ever, considerations of initial cost have made it 
customary to run reaction turbines at a lower 
fraction of their optimum speed. Hence, the two 
types generally compete on more even terms than 
theoretical considerations might suggest. Mr. 
Hamilton gave Table II showing results obtained 
on replacing existing marine impulse turbines by 
the end-tightened reaction type. 

It is probable, however, that the turbines replaced 
were not straight impulse machines, but had | 





the rudder. He gave particulars of one vessel of 
5,300 tons, on which the modifications in question 
enabled a speed of 12-5 knots to be obtained with 
3,000 horse power, whilst before the changes 
it required 3,500 H.P. to reach 12-25 knots. 
As regards new vessels, Mr. Hamilton quoted a 
case in which by tank experiments, a saving of 
13} per cent. in the power required was shown to be 
possible as compared with existing vessels of the 
same class. Figures quoted by Mr. Baldwin at the 
opening of the new N.P.L. tank on November 18, 
showed that by tank researches, taking average 
figures, the resistance to motion of a “ good ” ship 
form had been reduced by some 10 per cent. whilst 
the seaworthiness had been simultaneously im- 
proved. Further, as the result of the tests made 
during the years 1927-1930, improvements were 
suggested in 114 designs. In one case, the saving 
was no less than 30 per cent., and the general result 
for the whole of the 114 ships was a reduction in 
annual fuel costs of 105,000/. 


GRIT EMISSION FROM POWER 
STATIONS. 


In June, 1930, the Electricity Commissioners 
appointed a committee, with Mr. C. D. Taite as 
chairman, to report upon the measures which 
had been taken to obviate the emission of grit 
from power-station chimneys. This body dele- 
gated their detailed investigation to a technical 
sub-committee, whose members paid a number of 
visits to plants in Great Britain, Germany and 











France, besides taking a good deal of evidence, 
both at home and abroad. The result has been the 
collection of a mass of useful information and 
comment on what has been done to deal with this 
difficult problem, as well as a number of pertinent 
recommendations, all of which are well worth study 
by those concerned.* 

Statistics show that grit-extraction plants are 
installed in 60 selected stations in this country, 
* cyclones” being used in 53 cases, a combination 
of cyclones and washing in four, washing alone in 
two, and electrostatic apparatus in one. In 51 
statiéns no plant is installed. Seventeen, or 14 per 
cent., of the stations used pulverised fuel, and 14, 
or 81 per cent., of these employ extraction plant. 
Of the 94 stoker-fired stations only 46, or 51 per 
cent., are thus equipped. In the Continental 
stations washing was more popular than cyclones, 
possibly due to the fact that many of them were 
generating power for chemical or other works and 
that settling tanks for use in connection with gas 
washing were available. German opinion favours 
the electrostatic system, and special attention is 
called to the installation at the Leipzig Nord station. 
Generally, however, the position in Germany does 
not differ greatly from that in this country, though 
the larger power stations have led to a more 
intensive study of the problem. 

The concentration of grit in flue gases is governed 
by the method and rate of combustion, the design of 
the boilers and flues, and the nature, characteristics, 
size, and ash content of the fuel. It is a minimum 
when stokers and low gas velocities are used, and 
a maximum when pulverised fuel with a high ash 
content is employed. It could be reduced by 
burning a fuel of low ash content, though this 
might not be possible with the stokers in common 
use. A difficulty, which arises in dealing with 
it, is the absence of a reliable grading test for the 
dust, and especially of the particles, which are 
smaller than 43 microns. Grading by sieves is 
unsatisfactory, as they are unreliable for small sizes ; 
besides, it is the specific gravity of the particles 
rather than their size which should be measured. 
On the other hand, the air elutriator most nearly 
reproduces the conditions in the chimney and forms 
a simple means of assessing the performance of the 
extraction plant. In this connection it is desirable 
that some unit should be evolved for grading dust 
in terms of its rate of fall in still air rather than its 
diameter. Tests show that 50 per cent. of the 
particles in flue gas are less than 20 microns in 
diameter, i.e., they are fumes rather than dust. 
They settle very slowly, even in still air, and 
if they can be discharged into an upward air 
stream they will be sufficiently diffused not to 
cause a nuisance. The extraction plant should 
therefore be designed to eliminate all the larger 
particles and such a proportion of the smaller that 
its overall efficiency is not less than 85 per cent. 
This is possible with electrostatic separators. The 
emissions will then cause no nuisance if they are 
discharged into an airstream, which will not come 
to earth, a condition which depends on the height 
of the chimney. An examination of the various 
factors involved shows that this height should be 
at least 24 times that of the surrounding buildings 
with, if necessary, an addition to compensate for 
the adjacent contours. The position may be 
modified when the load is increased or the soot- 
blowers are used. Attention should therefore be 
directed to the arrangement of the latter, and they 
should be employed frequently, so that the volume 
of dust dealt with during blowing is reduced. 

The efficiency of an extraction plant must be 
determined not only by the amount of grit it 
passes, but by the size of that grit. Very few of the 
methods at present employed are even approxi- 
mately reliable, and more attention should therefore 
be given to devising an accurate system of testing 
under working conditions. The weight of dust 
in the gases passing through the flue or chimney 
must be measured, but where this is done by drawing 
off a known volume of gas, it is generally very 





° Report on the Measures which have been taken in this 
Country and in Others to Obviate the Emission of Soot, A sh, 
Grit and Gritty Particles from the Chimneys of Electric 
Power Stations. London : H.M. Stationery Office. [Price 
5s. net.) 

+ See Encnvernna, vol. cxxxi, page 45 (1931). 
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difficult to obtain a true average sample. The 
degree of error is much reduced, if the sample is 
taken from a straight length of vertical flue of 
uniform section on the outlet side of the extraction 
plant. It therefore follows that wherever possible, 
the efficiency should be determined by weighing the 
dust caught in the extraction plant and taking 
the weight of the dust in the gases as high up the 
chimney as possible. The usual method of perform- 
ing the latter operation is to draw off a sample of 
gas through a filter for such a period that a quantity 
of dust sufficient for accurate weighing is deposited. 
In doing this, precautions must be taken to ensure 
that the velocity of the gas entering the filter is the 
same as that in the flue and that no disturbance is 
created in the main flow, otherwise local alterations 
in dust loading will occur. The samples must also 
be taken over as large an area of flue as possible. 
To measure the volume of gas passing in the flue, 
Pitot tubes may be used, though it is generally 
safer to calculate it from the coal consumption, 
coal analysis, gas temperature and pressure, and 
excess air. Moreover, the filtering medium must be 
capable of catching the finest dust without offering 
undue resistance to the gases and must not be 
effected either by moisture or heat. Its surface 
must be relatively large, so that the filter can be 
run for a sufficiently long time without an increase 
in resistance. None of the methods in use are 
recommended for adoption, and it is proposed 
that steps should be taken to devise an arrangement 
which can be regarded as a standard, and employed 
under actual working conditions. In this connec- 
tion, attention is called to two methods which are 
in use in Germany. In one of these, the larger 
dust is removed by a cyclone, the finer being subse- 
quently collected on a large filter. In another, a 
hundred or more samples of gas are taken through 
several filters, which are attached to long tubes 
placed in a row across the flue. These tubes are 
gradually moved across the flue, samples being taken 
at equidistant points. 

The dust-extraction plants which are now in 
use on a comparatively large scale may be divided 
into wet and dry systems, and these systems can 
be sub-divided into water film and water spray 
or a combination of the two, and into cyclones 
and electrical precipitators, respectively. In the 
water-film system, the gases are brought into con- 
tact with surfaces covered with a thin film of water, 
to which the dust particles adhere without the gas 
being saturated. In the water-spray system, the 
gases are sprayed and often become so saturated 
that they require treatment in a water arrester 
before passing to the chimney. In the combined sys- 
tem, the gases are sprayed and then passed through 
a film arrester and, it is claimed, that they do 
not become saturated. In all wet systems, it is 
necessary to reclaim the solids from the effluent, 
while in some cases the recovered water must be 
treated before it can be disposed of or used again. 
The solids are usually reclaimed by passing the 
effluent to settling tanks, but the best system is a 
combination of an automatic slurry thickener 
and rotary filter. This delivers the dust in a 
condition which is easy to handle, while the water 
is also clearer than when it is taken from settling 
tanks. Some method of dealing with slurry 
on these lines seems desirable, in spite of its cost. 
The disadvantages of wet systems are that corrosion 
may occur, especially with salt water, unless pre- 
cautions are taken ; that the disposal or filtering 
of the effluent may be difficult and that it may 
be necessary to neutralise the recovered water ; 
that the settling tanks occupy a considerable area ; 
that the cooling of the gases occasions a loss of 
draught ; that dust may build up in the flues and 
extraction plant and that water particles may be 
emitted from the chimneys. 

Cyclones depend entirely on centrifugal force for 
their operation, and are therefore costly in fan 
power. Their efficiency falls off with the volume 
of gas passing, a condition which has been met by 
connecting several in parallel and varying the 
number in use according to the load. The Com- 
mittee considers they are efficient for dust above 
40 microns, but with finer dust fall away to an 
extent which renders them unsuitable for use with 
pulverised fuel. In the electrostatic system a 


negative charge is imparted to the dust particles, 
which causes them to be precipitated on to earthed 
positive electrodes, where they lose their charge 
and fall into hoppers. Its advantages are that the 
flue gases do not come in contact with water, there 
is little loss of heat and draught, the auxiliary 
power consumption and maintenance costs are low, 
and that the dust is collected dry. On the other 
hand, the efficiency is not maintained if the gas 
velocity exceeds that for which the plant is designed, 
the space occupied is large compared with wet 
systems, while the rapping gear, which is used to 
overcome any tendency for the dust to bridge the 
electrodes, has given rise to trouble in the past, 
although it is understood that recent developments 
have remedied this. 

The capital and operating costs of the water film, 
combined water spray and film, cyclone and electro- 
static systems were worked out for a particular case 
of a 20,000-kw. plant, and it was found that the 
capital cost of the first of these was 3,358/. and 
6,308/., respectively, depending on whether settling 
tanks or filters were used. The corresponding cost 
of the combined water spray and film plant treat- 
ment was 3,450/. and 6,400. in the two cases, while 
the cost of the electrostatic and multi-cyclone 
equipment was 6,000/. and 3,420/., respectively, 
without allowing anything for dealing with the 
dust after leaving the extraction plant. The total 
annual cost, with capital charges at 10 per cent., 
and assuming that the plant operated 300 days per 
annum and 24 hours a day, and that power was 
obtained at 0-25d. per kilowatt-hour was 710/. and 
1,4241. for water-film plant with settling tanks and 
filter plant respectively, 769/. and 1,483/. for 
combined waterspray and film with settling and 
filter plant, 9001. for electrostatic plant, and 8731. 
for cyclones. 

As the result of their investigations, the sub- 
Committee conclude that where their reecommenda- 
tions are carried out, it should be possible to 
overcome the dust nuisance both when pulverised 
fuel and stoker-fired plants are employed. In 
cases where it is not overcome, it will generally be 
found that the extraction plant has been installed 
on existing boilers or is not suitable for the purpose. 
Dust extractors are essential on pulverised fuel 
installations and the electrostatic precipitator is 
the most suitable type. On stoker-fired installa- 
tions, where the gas velocities and rates of com- 
bustion are low, they should not be necessary, but 
where they are installed, owing to these conditions 
not applying or to low-grade fuel being used, 
multiple cyclones will be found suitable. Nuisance 
may be caused, even with the most efficient plant, 
unless precautions are taken in the design and 
operation of the boilers, or if dust is allowed to 
accumulate, so that the amount with which the 
extractors can deal efficiently is exceeded. The 
formulation of regulations governing the emission 
of dust is considered impracticable and should not 
be necessary, if the above recommendations are 
carried out. 

In adopting these recommendations the main 
Committee consider that it has been conclusively 
proved that dust emission from new power-station 
chimneys can be prevented by practicable means, 
though it may not be possible to do so fully in al] 
existing stations. They also emphasise the import- 
ance of standardisation of methods of testing and 
grading, and express the hope that the Com- 
missioners will see their way to set the necessary 
machinery in motion to investigate this question. 
Stress is further laid on the recommendations 
regarding chimney height, since they consider that 
if high chimneys had been adopted in general 
practice, many of the difficulties with dust emission 
in recent years would have been avoided. Finally, 
attention is called to the figures of comparative 
costs, as these should remove the general mis- 
apprehension regarding the cost of electrostatic 
plants. 














Export oF INTERNAL-COMBUSTION ENGINES TO FRANCE. 
—A confidential report on the markets for internal- 
combustion engines in France has been issued by the 
Department of Overseas Trade to firms on its Special 
Register. Firms desirous of obtaining a copy of the 
report, together with particulars of the Special Register 
service of information, should apply to the Department, 





quoting reference No. G.X. 11,798. 





MODERN ENGINEERING CHRONICLES. 


THE occasion of the annual dinner of the Associa- 
tion of Consulting Engineers provided this year for 
rather fewer speeches than usual. The dinner was 
held on Friday, the 9th inst., Mr. J. S. Alford, 
M.Inst.C.E., presiding. After the loyal toasts 
Mr. Godfrey M. C. Taylor, M.C., proposed, under 
the handicap of very difficult conditions, the 
toast of “* Engineering and the Empire,” Sir Murdoch 
MacDonald and Professor C. E. Inglis replying. Sir 
Murdoch said that without engineering there would 
have been no Empire. Though most of the work 
might have already been done at home, much still 
remained to be accomplished overseas and our 
young men need have no fear of the future. Pro- 
fessor Inglis said that engineering was a vast subject 
and the Empire conjured up in the mind pictures of 
vast spaces in need of development. To do the 
subject justice required the mentality and patriotic 
fervour of a Rudyard Kipling, who had shown so 
well that engineers were Empire builders. Engi- 
neering was very badly in need of an historian of the 
first rank. Smiles had done much for the early 
days, but no successor had arisen. The records in 
Proceedings of the technical institutions, and in the 
technical Press, greatly lacked personal interest. 
What was wanted was a writer with technical know- 
ledge to picture vividly the wonderful events of the 
past fifty years. Mediocre statesmen and soldiers 
were favoured with biographies, but they were 
usually wanting in the case of engineers, although 
great engineering undertakings called forth the 
finest qualities of leadership and enterprise, backed 
up by the grit of working men. He thought that, 
in reality, was a tribute to the modesty of engineers, 
who, as a whole, were the sanest people in the 
universe, due to being all the time in contact with 
the great forces of nature, and to being judged by 
deeds and not by words; bluff was therefore no 
good. Professor Inglis concluded by saying that 
he had no doubt that some new condition of stability 
would soon establish itself and that when it did the 
old English spirit would put us into a better position 
than many others would find themselves in. He 
thought Ottawa was a definite step in that direction 
as it had given us a new conception of the Empire. 
The toast of the Association of Consulting Engineers 
was proposed by Mr. W. E. Tyldesley Jones, K.C. 
who claimed that members of the Bar and of the 
Association were akin in their pride in independ- 
ence of attitude. Mr. Alford, replying, said that a 
few important engineers still stood, to their regret, 
outside their Association, but though not of large 
membership, smallness was of itself no fault and the 
Association was influential. Mr. Alford took the 
occasion to thank the honorary officials of the 
Association, Messrs. A. H. Dykes, 8. R. Rafferty, 
and 8. C. Lewis, whose assistance was so valuable 
to the chairman during his term of office, and re- 
gretted the absence through illness of Mr. A. H. 
Dykes, that being the first event of the kind that 
Mr. Dykes had missed. 


A Free-Testinc StTaTION FOR THE BUILDING 
INDUSTRY. 


The British Standard “ Definitions and Methods of 
Test for Fire Resistance, Incombustibility, and 
Inflammability of Building Materials and Struc- 
tures,” which have now been issued after thrce 
years’ work by a representative committee, require 
that the fire-resisting properties of elements of 
structure, such as roofs, floors, partitions, doors, 
columns and beams, shal] be tested under properly- 
controlled and reproducible conditions on a full- 
scale, and while performing the functions they would 
be called upon to fulfil in actual practice. To do 
this, obviously appropriate equipment and a 
trained staff must be available, and if possible, the 
resulting laboratory should be of such standing as 
to command general acceptance. These considera- 
tions, combined with numerous requests that the 
Building Research Station should undertake the 
tests, led the Department of Scientific and Industrial 
Research to ask firms interested how a testing 
laboratory could best be established, the implica- 
tion being that some financial support from the 
industry would be necessary. Of the 55 replies 
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received, 24 were more or less definite acceptances 
to attend a conference on the subject, seven were 
possible acceptances, and 24 were refusals. The 
result was considered sufficiently promising to call 
the conference, which was accordingly held at the 


Institution of Civil Engineers on Wednesday, 
December 7, Sir Clement Hindley being in the 
Chair. In the meantime, however, the various 


possible alternative methods of providing a testing 
station had been examined, these being for interested 
firms to establish their own testing station, for the 
latter to be established at the Building Research 
station with the financial co-operation of the 
firms, and for the station of the Fire Offices’ Com- 
mittee at Manchester to be developed for the 
purpose, the reports being issued by the Building 
Research Station. The last of these, being con- 
sidered the quickest and most economical means 
of providing the necessary facilities, was, there- 
fore, adopted at the meeting after a lengthy, and 
not always relevant, discussion. The position 
apparently is that the Fire Offices’ Committee 
require some assurance that the cost of modifying 
their station, which was stated to be about £6,000, 
would be recovered in fees within reasonable 
time. 


| 

| paratively new source of illumination, and the re- 
sults will be watched with a good deal of interest. 
| The lamp is of the gas discharge type and consists 
essentially of a cylindrical bulb containing a rare 
gas and a small quantity of metallic sodium. In 
the centre of this bulb is a cathode consisting of a 
filament, with an anode on each side of it. The 
| cathode is supplied with alternating current from 
a small transformer, which is incorporated in the 
fitting, while the anodes are fed with direct-current 
from a separate rectifier, which is connected to the 
existing three-phase current system. The lampsare 
arranged in groups of 30, the anodes of those in each 
group being connected in series. Lighting up is 
effected by passing a current through the cathode, so 
that it begins to glow. A voltage is then applied to 
the anodes, so that a discharge takes place from 
them to the cathode through the rare gas. The heat 
developed by this discharge raises the temperature 
inside the bulb sufficiently to vaporise the sodium, 
so that an orange-yellow monochromatic light is 
}emitted, the effect of which is to produce extra- 
| ordinary visual acuity in the observer, owing to the 
jeye receiving only one sharply defined image of a 
single colour. Colour differences are, in fact, sup- 





The generosity of this offer was, however, | pressed completely, only light-dark contrasts being 


tempered in the minds of some bya doubt whether | perceived. This is not considered a disadvantage, 
the larger firms with their greater resources might | since with the usual low intensity of an artificially- 
not be tempted to bias the results to their own | lighted road the eye is almost insensitive to colour. 
advantage, and by a certain anxiety whether these | The result is that it has been found possible to 


results would be fully available. On the whole, 
however, these risks do not seem to be serious and we 
hope that for the sake of the industry itelf, as well 
as of those who use its products, the necessary 
steps will be taken to get the testing machine going 
without delay. 


Surrrtine Poricy anp THe Worip Economic 
CONFERENCE. 

That the continued and increasing decline in the 
volume of world trade is of paramount importance 
to our shipping industry is clear from a report, which 
was laid before a meeting of the Chamber of 
Shipping of the United Kingdom, on Thursday, 
December 1. This report, which was adopted 
unanimously, points out that inter-Empire trade 
gives employment to only a little over one-third 
of the British tonnage available, and that this 
employment would not be substantially increased, 
if the whole of that trade were reserved to shipping 
flying the red ensign. The remainder of our tonnage 
finds employment in trade between the Empire 
and foreign countries, and between foreign countries 
themselves. Its re-establishment, thus depends on 
the resuscitation of world rather than of Empire 
trade. The primary concern of the British shipping 
industry at the World Economic Conference must 
therefore be to see that harmful trade barriers 
are removed. The opinion is, in fact, expressed 
that free to an open freight market 
essential to the prosperity of international com- 
merce and that such a market is impossible in 
countries whose ports are not open to all ships 
under all flags on lines of absolute equality. Dis- 
crimination, whether in the form of building or 
operating subsidies, of preferences to cargoes carried 
in native ships or of restrictions on cargoes carried 
in foreign ships, should, therefore, be dealt with 
at the Conference, as it is among the most mischie- 
vous of trade barriers. Even were these difficulties 
removed, however, the diminished volume of 
world trade would barely provide employment 
for all our shipping and, if such state-aided com- 
petition continues, it is considered it will be necessary 
for the United Kingdom to meet it by temporary 
subsidies to our shipping pending the restoration 
of world trade. Other steps, which might be taken 
as retaliatory measures in defence of our shipping, 
are hinted at, but it is not suggested that these 
should be applied immediately, but rather that they 
should be used as an argument in favour of sweeping 
away all forms of flag discrimination. In fact, 
Great Britain should endeavour to secure the co- 
operation of as many nations as possible in removing 
trade barriers of every kind. 
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Street Lieutine wirn Soprum Lamps. 
The installation of a number of sodium lamps for 
lighting a section of the Croydon by-pass road is 
an interesting development of the use of a com- 





read a letter E measuring 16 in. by I6in. by 3 in. 
at a distance of 550 yards, a visibility which is 


| equal to that obtained in the most favourable 





daylight conditions. Moreover, the sodium lamp 
only requires 100 watts to produce 5,000 lumens 
compared with the 300 watts necessary to produce 
the same result from a gas-filled lamp. The 
lamps are arranged on the staggered system on 
each side of the road, asymmetric fittings being 
used so that the forward distribution is from 75 deg. 
to 80 deg. to the vertical and the backward about 
25 deg. They are also erected in such a way that 
the longitudinal axes of a pair which face each other 
lie almost in a vertical plane and so that the dis- 
tance between a pair, which do not face each other, 
is less than half the distance between a facing pair. 
Philips Lamps, Limited, 145, Charing 
Cross-road, London, W.C.2, carried out the work. 


Messrs. 





LETTERS TO THE EDITOR. 


THE THEORY OF THE VELOX 
BOILER. 


To tue Eprror or ENGINEERING. 

Srr,—In your issue of the 9th inst. there are two letters 
and a note on this subject. In the note it is said that 
to call the efficiency of a boiler plant the ratio between 
the heat given up to the fluid and the energy supplied 
in the form of high-temperature heat is misleading. 
This is certainly correct from a scientific aspect of the 
question, but it is exactly this ratio that the ordinary 
engineer considers. 

What he is concerned with is the steam per Ib. of oil 
or coal, or, in other words, the ratio of the heat put 
into the boiler, &c., to the heat in the fuel. This is what 
is measured in all boiler trials and is what is, in common 
parlance, called the “ efficiency ” of the plant. 

In an ordinary boiler plant the engineer tries to get 
his chimney gases as cool as possible in order to 
increase this figure, and if, by any means he can get 
energy into his boiler from the atmosphere, giving 
him 105 per cent. “ efficiency,” so much the better 
for him. 

Yours faithfully, 

December 10, 1932. “ DecrmaL Srx.” 

[There is a curious paradox in this connection. If 
the working agent is cooled below the atmospheric 
temperature, the heat picked up from the ambient air 
is less than if the cycle were completed along an isother- 
mal. This will be readily seen on reference to the 
accompanying diagram. Thus, let AM _ represent 
an isothermal and A the state-point corresponding 
to atmospheric pressure. Let the expansion line of the 
gases delivered from the Velox boiler cut this curve at 
M, and let the expansion be continued down to atmos- 
pheric pressure along the adiabatic ML. The cycle 
is completed by an expansion at constant pressure along 
the line LA. Then less heat is picked up from the 
ambient air than if the expansion had been stopped 
at M, and the cycle completed along the isothermal. 

The diagram MAL may be regarded as that of a 





heat engine which takes in heat along the isothermal 
M A and parts with it along the line A L, the cycle being 
completed by an adiabatic compression along L M. 
Then such an engine would do positive work and hence 
the heat rejected along A L is less than that taken in 


M 





3598) 


along the isothermal MA. This diagram illustrates 
well the axiom that nothing can ever be gained by 
cooling the working agent of a heat engine below the 
temperature of its surroundings. It seems important 
to note that any additional energy got into the boiler, 
over and above that due to the fuel, is obtained only 
by degrading high grade energy into heat.—Ep. E. | 





CONTROLLED HUMIDITY IN 
WOOLLEN AND WORSTED MILLS. 
To tHe Eprror oF ENGINEERING. 

Str,—The suggestion of Mr. G. E. Gomm, page 691 
ante, of using a selenium or other light-sensitive 
cell, coupled to a Ranarex Densitometer for humidity 
control, while no doubt very ingenious, appears to me 
to be rather too complicated for rough commercial use. 

The Ranarex instrument can, as a matter of fact, be 
coupled to an Askania Oil Jet Regulator, and in this 
manner made to give sensitive control and operate 
mechanism requiring a considerable amount of power. 
For instance, boiler dampers are very frequently con- 
trolled in this manner whereby the dampers are opened 
and closed in correlation to the CO, contents in the 
flue gases. Undoubtedly this Askania Jet Relay could 
be similarly applied to control humidity. 

K. McC. 
December 10, 1932. 
Brentford. 


SIR DUGALD CLERK AND THE 
GAS ENGINE. 
To THe Eprror oF ENGINEERING. 

Si1r,—The interesting memoir of the late Sir Dugald 
Clerk which appeared in your issue of November 18, 
in dealing with Clerk’s association with the develop- 
ment of the internal-combustion engine, brings forcibly 
to mind the comparative agedness of this form of 
motive power, as measured in terms of the rapid 
developments of present-day engineering. As described 
in your memoir, Clerk commenced his experiments over 
fifty years ago, when the Brayton, Otto and Langen 
engines were already in being on the four-stroke 
principle, and from which Clerk evolved a more efficient 
and commercially successful engine, by introducing the 
two-stroke cycle. But in regarding Clerk as one of 
the pioneer developers of internal-combustion engines, 
more than ordinary interest attaches to references 
made to apparent attempts to evolve engines of this 
type, which antedate the efforts of Clerk, Otto and 
Brayton. 

In the year 1824, Matthew Murray, of Leeds, writing 
to his friend Simon Goodrich, Engineer and Mechanist 
to the Navy Board, on the demerits of locomotive 
engines and their possible developments, makes the 
following reference to internal-combustion engine 
development of that day, when he says, “. . . Mr. 
Brown’s Explosive Gas Engine—this is not original, 
as it was attempted at least 40 years ago, although 
rather different. The principle was to drop, by drops, 
a bituminous or inflammable substance on a red-hot 
plate, at the bottom of a cylinder, at the same instant 
an admission of air caused it to explode and force up 
the piston, but this also has gone to the * Grave of all 
the Capulets.’”’ Murray’s statement that “it was 
attempted at least forty years ago,” shows that some 
of our engineers of that period were turning their 
minds to developing some form of internal-com bustion 
engine, basing their principles on the motive power 
engendered by explosions in the base of a cannon tube, 
and endeavouring to put this created force to mech- 
anical advantage. 

These unsuccessful experiments in internal com bustion 
were contemporaneous with the early locomotive 
experiments, and as the full development of the gas 
engine occupied nearly 100 years from that time, it 
is evident that the expansive power of steam proved 
a readier, and perhaps easier, handmaiden to the minds 
and hands of our early engineers, than controlling the 
creation of an explosion of gas in the base of an open- 
mouthed cylinder. 

The letter above to, from 


referred Murray to 
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Goodrich, is contained in the Goodrich Collection at the 
Science Museum in South Kensington, and it is of 
further interest that this letter includes a reference 
to attempts to create motive power by the following 
briefly described method: “The rotary, or circular 
engine, is also a thing to be desired, but has not 
yet been brought to any perfection, when compared 
with the cylinder and piston engine,” and which can 
only refer to an endeavour to evolve some form of 
motive power, which is known to-day as the steam 
turbine. 

To-day, invention crowds on invention, and improve- 
ment displaces improvement with heartless regularity 
and an eager acceptance ; therefore great credit is due 
to those early experimenters, to whom past experiences 
were denied, and elementary principles would be 
largely a matter of conjecture, and who, with temerity 
and ingenuity, laid the foundation on which stand the 
internal-combustion engine and the steam turbine of 
to-day. . 

Yours faithfully, 
W. P. MEIKLE. 

The Croft, 

Formby, Lancs. 

November 25, 1932. 


LEAGUE OF NATIONS CONTRACTS. 
To THE Eprror oF ENGINEERING. 

Str,—Referring to the note on page 657 of your| 
issue of December 2, if nationality is to be considered 
in awarding League of Nations contracts, these will | 
cease to go necessarily to the firms offering best terms. | 
Advocates of this policy must, therefore, be prepared | 
for an increase in the League’s budget and/or decreased | 
efficiency. 

As for “ getting little enough out of the League,” | 


BRIDGE OVER WHITCHURCH LANE. 


Canons ParRK SUBSTATION. 
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SienaL CaBiIn aT WEMBLEY Park. 


—quite apart from benefits less easily measured in| tant obstacle which had to be overcome was the Weald- 
money—Great Britain’s annual contribution of 100,000/. | stone Brook, which is crossed no less than five times. 
odd (4d. per head of the population) is more than paid This necessitated the construction of a number of 
by the interest on our loan to Austria during the | culverts, one of which is shown in Fig. 2, and a con- 


inflation period—money looked upon at the time as 
irretrievably lost and only saved for us through the 
agency of the League. 
Yours faithfully, 
BM/Repa. 


December 12, 1932. 


THE STANMORE BRANCH OF THE 
METROPOLITAN RAILWAY. 


Tue Stanmore branch of the Metropolitan Railway, 
which was formally opened by the Minister of Transport, 
Mr. P. J. Pybus, on Friday, December 9, is about 
four miles long and leaves the main line between 
Wembley Park and Preston-road stations. It runs 
through an area which has been extensively developed 
for residential purposes since construction began two 
years ago, but it is still mainly rural in character. The 
line passes through heavy clay for the whole distance 
and about 500,000 cubic yards of this material had to 
be excavated, though this was balanced by the amount 
of fill required. It rises almost continuously from the 
junction to Stanmore, the steepest gradient being 1 in 
70. 
four large culverts, and eight over-bridges, four of which 
are for foot passengers only. The largest under-bridge 
has a span of 89 ft. and is shown in course of con- 
struction in Fig 1. Like the others, it consists of three 
main plate girders with steel plate flooring, which is 
covered with asphalt, protected by cement screeding. 
The over-bridges are also of plate girder construction 
with floors of plate girders or plated steel joists, the 


It is crossed by seven under-bridges, including | 


| siderable length of open reinforced-concrete channel. 
| The contractors for this portion of the work were 
Messrs. Walter Scott and Middleton, Limited, 28, 
| Victoria-street, London, 8.W.1. 

Stations have been erected at Kingsbury, Canons 
| Park (Edgware) and Stanmore by Messrs. Pitcher 
Construction Company, Limited, 57, Ashburton- 
grove, London, N.7, and Messrs. F. R. Hipperson and 
Son, Limited, 6, Broad-street Place, London, E.C.2. 
The buildings are of simple design and include a number 
| of residential flats. At Canons Park they are built in 
the arch of a reinforced-concrete viaduct adjacent to 
| the over-bridge. Later on a station is to be constructed 
| at Queensbury, between Kingsbury and Canons Park. 
| The permanent way, which is double-tracked through- 
| out, is made up of 95-lb. rails, laid in 45-ft. lengths, 
the sleepers being 9 ft., instead of 8 ft. 6 in., long to carry 
the conductor rails. The latter, of which there are two, 
are of flat-bottomed section and weigh 120 lb. per yard. 
Each length is supported on five porcelain insulators, 
which are carried in malleable cast-iron clips and coach 
screwed to the sleepers. Each length is connected to its 
neighbours by bonds, while the running rails are dealt 
with in the same way to permit of track circuiting. 

The necessary energy for operating the branch is 
obtained from two substations at Preston-road and 
Canons Park, respectively. The former, which also 
supplies the main line, has been equipped with three 
1,500-kw. rotary converters, which are fed from the 
Neasden power station through 1,800-kv.-a. trans- 
formers at 11,000 volts and a frequency of 33}. The 
incoming feeders are led to a metal-clad switchboard, 
which also comprises three transformer panels, two 





the writer of these words can hardly have realised that! filling being of reinforced concrete. The most impor- panels for supplying the 50-kv.-a. auxiliary transformers 
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for the lighting and signalling services, and two panels 
for the outgoing feeders to Canons Park. Each 
circuit-breaker has a rupturing capacity of 500,000 
kv.-a. and a current-carrying capacity of 300 amperes. 
It is equipped with vertical isolation, and is raised and 
lowered by a motor-driven hydraulic hoist which can 
be moved into position under any breaker. The ‘bus 
hars are copper tubes, and are housed in a silicon- 
aluminium casing, which is filled with compound from 
helow to ensure that no air is imprisoned, and to give 
a better power factor. The rotary converters are fed 
from the transformers at a pressure of 425 volts, and 
supply direct-current at 600 volts when running at 
400 r.p.m. The field windings are protected from 
flashing over by sheets of insulating material. Starting 
is effected by a pony motor and the machines are self- 
synchronising. The direct-current output is controlled 
from a flat-back switchboard over which are the high- 
speed circuit breakers and voltage regulators. The 
same board controls the outgoing track feeders. At 
Canons Park substation, the interior of which is shown 
in Fig. 3, there are only two rotaries, and the switch- 
boards are smaller, otherwise the equipment is similar 
in every respect to that which has just been described. 
The whole of the equipment at both substations was 
constructed by Messrs. The General Electric Com- 
pany, Limited, Magnet House, Kingsway, London, 
W.C.2, who also supplied two similar machines to each 
of the existing substations at Baker-street and Euston- 
road, 

The signalling of the new line has been undertaken 
by Messrs. The Westinghouse Brake and Saxby Signal 
Company, Limited, York-road, London, N.1, and is the 
first installation outside the United States to employ 
the system of centralised traffic control. On the down 
line there is purely automatic working from the Wemb- 
ley Park inner home signal to a signal just outside 
Stanmore station, and on the upline from the same place 
to a point near the junction where the trains enter the 
territory protected by Wembley Park. The signals in 
this area are of the three-aspect long-range colour light 
type. All the points and signals at Stanmore, including 
the cross-overs at the entrances to the island platform, 
and to the goods yard and sidings, are, however, operated 
from a special panel in the signal box at Wembley 
Park, which can be seen in the background of Fig. 4. 

It may be added that the whole of the materials used 
on the extension are of British manufacture, and that 
the work has been carried out under the supervision 
of Mr. E. A. Wilson, M.Inst. C.E., chief civil engineer, 
Mr. P. R. Boulton, M.1.E.E., chief electrical engineer, 
and Mr. C. W. Clark, architect, of the Metropolitan 
Railway Company. 

The journey from Stanmore to Baker-street will take 
less than half an hour, and, to begin with, 144 trains 
will be run daily. On weekdays, a considerable number 
of the trains will run direct to Baker-street, while 
by the others a change will have to be made at Wembley 
Park. On Sundays, a shuttle service will be maintained 
between the latter place and Stanmore. To deal with 
this traffic and to enable longer trains to be operated 
on the main line, the rolling stock has been augmented 
by 65 compartment type coaches, which have been 
constructed by Messrs. The Birmingham Railway 
Carriage and Wagon Company, Limited. Eighteen of 
these coaches are equipped with four 210-h.p. General 
Electric motors, which are controlled by electro-pneu- 
matic equipment. An interesting feature of this stock 
is that the axle boxes are fitted with Timken roller 
bearings. 





ADJUSTABLE VALVE-TAPPET. 


Ir it is desired to maintain a modern car engine 
in good tune, frequent adjustment of the valve clear- 


ances is necessary. This is apt to be a troublesome 


operation, and it is sometimes difficult to ensure the | 
correct clearance by the use of feeler gauges, due to the | 


fact that a slight recess may be worn in the head of the 
tappet. With a view to reducing the necessity for 
tappet adjustment to a minimum, and also ensuring 
that a really accurate setting is obtained, Mr. A. B. 
Buckley, of 64, Victoria-street, Westminster, 8.W.1, 
has devised the arrangement shown in the accompany- 
ing figure. It will be noticed that the lower spring 
seating is provided with a tupéred central hole. A 
split collar, with a corresponding taper, fits into the 
hole, and is itself bored out in such a way that it 
embraces the collar on the end of the valve spindle, 
and also the tapered head of a special screw which 
replaces the normal tappet head. As a result of the 
arrangement described, the valve and tappet are 
coupled together, while leaving the tappet free to 
rotate with respect to the valve, and the clearance is 
transferred to the lower end of the tappet, where it 
normally bears on the cam. The wearing surface 
at this point is much greater than at the lower end 
of the valve. 

The arrangement has 
Morris Oxford saloon car 


on a 15-h.p. 
In the first 


been tested 
built in 1930. 


instance, one only of the exhaust valves was altered, 
the clearance allowed between the cam follower and the 
cam being 0-007 in. The car was run 1,254 miles 
at an average speed of 32 m.p.h., and it is stated that 
the valve gave complete satisfaction. The clearance 
was kept under observation, and measured, after the 
car had run 147 miles, 436 miles and 1,254 miles. No 
variation was found in the clearance when the measure- 
ments were made under identical temperature condi- 
tions. After the test, the whole of the inlet and exhaust 
valves on the engine were converted, and after a 
short period of running, all the clearances were adjusted 
and recorded. After various tests, it was found that 
the clearance on all valves could be reduced to 0-0015 in. 
The car has run 418 miles with this setting, and 909 
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miles since all the valves were converted. The original 
converted valve has run 2,166 miles. All the measure- 
ments of clearance were made in the morning before 
the engine. was started up, and before any alteration 
was made, the existing clearances were recorded. 
No alteration whatever was observed in any of the 
settings throughout the tests, other than that due to 
temperature variations. The car has covered some 
26,000 miles since it was first licensed without any 
major overhaul, and it is stated that with the new 
valve arrangement, the maximum speed has been very 
appreciably increased and the fuel consumption 
reduced. As would be anticipated, the engine also 
runs more quietly. We understand that no difficulty 
has been experienced due to valve bounce. 

While in the particular car employed in the tests, 
measurements of the clearance can be made between 
the cam followers and the cams, it is stated that where 
the latter are not normally accessible, the clearance 
can, with a little extra trouble, be measured between 
the top of the tappet and the end of the valve. 











150-B.H.P. DIESEL-ELECTRIC 
LOCOMOTIVE. 


On page 37, ante, a description was given of a 
| 150- brake horse - power six - cylinder airless-injection 
engine manufactured by Messrs. W. H. Allen, Sons 
j and Company, Limited, of Bedford, and it was men- 
| tioned that three engines of the type described were 
being supplied to Messrs. The British Thomson- Houston 
Company, Limited, Rugby, for installation in three 
locomotives which the latter firm were building for 
| use in Messrs. The Ford Motor Company’s Dagenham 
| Works. Two of these locomotives were delivered 
|some little time ago, and we understand that they 
| have given entire satisfaction in general shunting work, 
| and in hauling heavy loads consisting of hot-metal and 
slag ladles. The third locomotive has just been com- 
pleted, and before delivery, was demonstrated to a 
number of engineers at the builders’ works on Friday 
last. 

The locomotive, which is illustrated in Figs. 1 to 3 on 
the opposite page, weighs 44 tons complete with fuel, 
the weight being equally distributed over four driving 
axles. The maximum tractive effort is 24,000 Ib, and 
the tractive effort on the one-hour rating of the motors 
is 14,000 Ib. The speed at this rating is 2m.p.h. The 
tractive effort on the continuous rating of the motors is 
6,200 Ib., the speed in this case being 6 m.p.h. The 
| latter speed is ample for all normal work for which the 








locomotive is required, but a maximum safe speed of 
35 m.p.h. is actually attainable. The locomotive 
frame and the body are of all-steel construction, and 
were manufactured by Messrs. Metropolitan-Vickers 
Electrical Company, Limited, at their Sheffield works. 
The underframe consists of mild-steel channels with 
steel-plate buffer beams at each end. The bodywork 
is of steel plate, and the interior is divided into three 
sections, consisting of a central engine compartment 
and a driver's cab at each end. The central portion 
of the roof is removable to facilitate the removal of the 
engine and generator, which form one unit. Removable 
panels are provided at the sides at both ends of the 
engine compartment, and also behind the main 
contactor panels, to give ready access to the equip- 
ment. The starting battery is housed in chambers 
built into the side of, but separated from, the engine 
compartment, and fitted with doors on the outside for 
the removal of the batteries. A seat is provided in 
each cab for the driver, and the driver’s compartments 
are warmed by radiators supplied by water from the 
circulating system. A central automatic coupler is 
provided at each end of the locomotive, with spring 
side buffers and chain couplings to suit standard British 
stock. The buffers are arranged so that they can be 
collapsed by the removal of a saddle when the auto- 
matic coupler is in operation. 

The airless-injection engine fitted to the locomotive 
was fully described in the article already referred to, 
and it may be recalled that, among other special features 
of interest, the fabricated frame is of unusual design, 
with a view to providing exceptional accessibility, 
and the speed control is effected by electro-pneumatic 
mechanism. Fuel is supplied to the engine by means of 
a small rotary pump which draws the fuel from the 
main tank. The latter has a capacity of 80 gallons, and 
is mounted on the floor at the engine end of the central 
compartment. Any excess fuel is automatically by- 
passed back to’ the tank. An additional 2-gallon 
emergency tank is also provided. The radiator 
is mounted at the engine end of the locomotive on the 
side wall of the central compartment. It is fitted with 
a fan driven by a 2-h.p. electric motor. The fan is 
located in a closed duct, and draws air in through the 
radiator, expelling it at the top of the duct. Remote 
reading gauges for recording the cooling-water tem- 
perature and the lubricating-oil pressure are provided 
in the driver’s cabs. 

The electrical equipment was manufactured by Messrs. 
The British Thomson-Houston Company, Limited, and 
the control apparatus is so arranged that the locomotive 
can be handled with equal facility from either cab. 
The speed is controlled in two ways, either by varying 
the engine speed with the four traction motors in series, 
or by connecting the motors in series-parallel, either 
with full or weak fields, when higher speeds are required. 
The effect of changing the motor combinations is to 
keep the engine fully loaded over a wide range of 
locomotive speeds. The generator is a direct-current 
machine with a continuous rating of 95 kw. It is 
mounted onacommon,bedplate with, and directly coupled 
to, the engine, as shown in the illustration on page 38 
ante. It is compound wound with separately- 
excited shunt and differential series windings, and 
commutating poles, and is designed to have a drooping 
characteristic. An auxiliary generator, with a contin- 
uous rating of 15 kw., is driven from the same shaft as 
the main generator, and serves to provide the excitation, 
control current and lighting and battery charging at full 
engine speed, together with power for the air-compressor 
motor and radiator-fan motor. There are four traction 
motors, as already mentioned, two being mounted on 
each bogie. Each motor has a continuous rating of 
26 h.p. The motors are of the box type, self-ventilated, 
with commutating poles, and are arranged for axle 
suspension, the drive being by means of single-reduction 
spur gearing. 

Turning now to the control arrangements, a view of 
the interior of one of the cabs is given in Fig. 1, while 
Fig. 2 shows a portion of the engine compartment, 
with covers and screens removed to enable the contactor 
control panels and other details to be seen. A master 
controller with “dead-man”’ device is provided in 
each cab for effecting the changes in engine speed and 
the motor combinations, and also for reversal. The 
controller itself deals only with small currents, the 
main circuits being made and broken by the contactors, 
while the engine speed is varied by the governor 
mechanism. A special switch is provided in each cab 
to enable the engine and auxiliary generator to be 
employed for running the compressor when the loco- 
motive is standing. This switch also acts as a main 
control and main lighting switch, and is operated by 
the controller reverse key. A switch panel is also 
mounted in each cab, as shown in Fig. 1, on which are 
the engine-starting push button and fuse and the various 
lighting switches and fuses. The control gear in the 
engine compartment is divided into three main groups. 
The first group, visible towards the right in Fig. 2, 
consists of the electro-magnetic reverser, the voltage 
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regulator for keeping the auxiliary generator voltage 
constant over a range of engine speeds, the meter panel, 
and the necessary resistances and fuses. The second 
group, visible on the left, comprises the four contactor 
panels, together with the necessary relays and cut-out 
switches associated with the control of the motors, the 
contactors for the generator-field control and for 
engine starting, the battery-charging contactor and 
reverse-current relay, and the battery-isolating switch. 
The third group consists of the automatic control gear 
for the compressor motor and fan motor. 

The engine is started by utilising the generator as a 
motor, and after it has run up to speed, the air com- 
pressor automatically charges the reservoirs, and is 





GENERAL VIEW oF LOCOMOTIVE. 


| shut down when the full pressure is reached. A control 
|governor is provided which prevents the locomotive 
|from being started unless the air pressure is sufficient 
|for braking. In the “ off” position of the controller, 
, and also on the first point, the engine runs idle at about 
| 180 r.p.m. Movement over the next four points 
brings the engine up to full speed by successive increases 
| of about 100 r.p.m., this being effected by the mecha- 
|nism referred to in our article on the engine. When 
| the fifth point on the controller is reached, the loco- 
| motive is running with the engine at full speed and all 
the motors in series. If the handle is then moved over 
|to the sixth point, the motor connections will be 
|transferred from series to series-parallel under the 


MESSRS. THE BRITISH THOMSON-HOUSTON COMPANY, LIMITED, ENGINEERS, 








RUGBY. 


Fic. 2. Conrrot Gear In ENGINE COMPARTMENT. 


control of the voltage relay. The latter is set to 
operate at the generator voltage associated with the 
point on the locomotive characteristic at which the 
tractive efforts before and after the change are equal, 
thus ensuring smooth transition. Subsequent move- 
ment of the handle connects diverter resistances across 
the motor field, under the control of a second voltage 
relay, at a point on the characteristic curve similar to 
that already described. The locomotive will then be 
running with two motors in series and two in parallel 
with weakened fields. 

The air compressor has a capacity of 50 cub. ft. of 
free air per minute and a normal operating pressure of 
90 lb. per square inch. The motor is of 12 h.p. and is 
cut in and out by means of a governor of the diaphragm 
type, operated by the rise and fall of the pressure. 
The locomotive is fitted with Westinghouse air brakes, 
and the whistles, sander, and bell are also air-operated. 
A straight air brake is provided on the locomotive 
itself, operating on all eight wheels through four 
cylinders 8 in. in diameter, one cylinder being mounted 
on each side of each bogie. The brake pressure is not 
less than 75 per cent. of the rail load. Provision is also 
made for the operation of the air brakes of rolling- 
stock fitted with automatic brake equipment. It is 
possible to apply the brakes on both the locomotive 
and cars simultaneously from a single valve in either 
cab, the same movement of the valve being used 
whether the locomotive is operated alone or with 
braked wagons. 








Enorneers’ GERMAN CircLEe.—The fourth lecture 
of the autumn session of the Engineers’ German Circle 
will be held at the Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, London, 8.W.1, on 
Monday next, December 19, at 6 p.m. Members will 
meet at 5.15 p.m., as usual, for tea and social intercourse. 
Dr. W. Sichardt, of the Technische Hochschule, Berlin, 
will deliver a lecture illustrated with lantern slides, on 
“* Grundwasserabsenkung und Chemische Bodenver- 
festigung als Hilfsmittel im Grunbau (Ground-Water 
Lowering and Chemical Consolidation of the Subsoil 
to Facilitate Foundation Work). The Jecture will be 
followed by a small informal dinner, 
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NOTES ON NEW BOOKS. 


Tue advantages of chromium in its ability to resist 
actions which with other metals cause the production 
of stains, with the necessity for continual cleaning to 
prevent rapid corrosion and decay, have long been 
recognised, and have been put to successful commercial 
application by the production of stainless steel. The 
protection of metals by the alternative method of 
using chromium as a coating material, electrolyti- 
cally deposited, has also been appreciated for years, 


but only recently has the technique of the process been | 


developed so as to permit its extended use in the many 
applications of to-day. Naturally a development 
involving the solution of many technical difficulties 
has led to the publication of many papers and articles 
on the more theoretical aspects of the subject, but the 
provision of a good practical handbook of information 
for the operatives in the art, has until now been 
neglected. For that reason, as well as for the manner 
in which every phase of procedure in the process is 
discussed, the recent book entitled Chromium Plating, 
by Mr. Edward 8. Richards (Charles Griffin and 
Company, Limited, London, price 7s. 6d. net) will be 
weleomed, That there is need for such a work is obvious 
from the circumstances. In the production of success- 
ful work, the plater has to bear in mind the high current 
density and the narrow plating range. He must 
consider the poor throwing power of the chromic acid 
solution, and the consequent difficulties of depositing 
in recesses, as well as the large amount of gassing at 
the cathode, which may cause an absence of actual 
plating in places, especially around any hole, corner, 
crack or joint in the article. In this volume the reader 
is afforded some valuable information on the pre- 
liminary copper and nickel plating, as well as on the 
ultimate chromium deposition. The equipment of a 
works is discussed and the appliances used for polishing 
and other preparatory and finishing processes are 
described. Apart from the need for accelerated 
action at the beginning of the process, known as 
striking, when perhaps four times the normal current 
density of working is used, there are many peculiarities 
to be found in the chromium plater’s work, all of which 
are referred to in this volume. One of the most trouble- 
some matters arises from the greater difficulties, as com- 
pared with other types of plating, that occur in con- 
nection with the suspension and wiring-up of the 
objects. Al such points are discussed fully and the 
means adopted to prevent troubles, that might arise 
in any way, are described with the assistance of many 
illustrations. 


The history of aviation in recent years records a 
continual extension of applications to new phases of 
work, such as aerial surveying and the linking up 
of remote places, in some cases where mineral deposits 
have been located, with the great centres of population, 
where materials and equipment may be procured. 
The older fields of service, the provision of means of 
travel and the carrying of mails at high speeds, have 
also grown in public appreciation. In lands where 
the earlier means of transport necessitated the devotion 
of many days to travel between commercial centres, 
progress has been very rapid, whereas in countries in 


which the larger towns are more closely associated and | 
have direct railroad services the development of civil | 


aviation has not proceeded at the same rate. In such 
territories, the selection of ‘the sites for aerodromes, 
in close proximity to the actual business centres is all 
the more important. To get the full advantage of the 
increased speed of travel, the landing places must be 
chosen so as to prevent the wasting of time in getting 
from the cities to the air stations. Many towns, the 
administrators of which are progressive and far-seeing, 
are now confronted with the problems involved in the 
selection of suitable landing places and the provision 
of equipment calculated to facilitate service. For their 
benefit, and for that of those concerned with the 


military aspects of similar activities, the provision of a | 


treatise on Aviation and the Aerodrome, by Mr. H. A. 
Lewis-Dale, Assistant Director of Works at the Air 
Ministry (Charles Griffin and Company, Limited, 
London, price 15s. net) must therefore be welcomed. 
In this work, the reader will ‘ind every aspect of this 
important subject treated in a way that brings out the 
vital issues in a manner both clear and fully informative. 
The engineering considerations involved in such work 
are many, and are not all of such a character that they 
would be immediately recognised as important by many 
who must be faced with the making of decisions regard- 


ing the best location, the preparation of the land for its | 


special type of utilisation, lay-out, the construction 
of hangars for the machines, and other buildings to 
ensure the comfort of the travellers, and the selection of 
the equipment to deal with re-fuelling, repairs and the 
like. Questions relating to maintenance have not 
been neglected, and reproductions of plans and photo- 
graphs of existing examples of good design give value 


to a book with a commendable purpose, which is 


| fully achieved. The volume is completed with the 
Air Ministry notes on the location, size and general 
| requirements of a site for a civil aerodrome. 


| —_——. 
| 

| Heat for Schools, by Mr. H. A. Wootton (price 3s. 
|net, London : W. B. Clive, University Tutorial Press, 
Limited) is a well-written and clearly illustrated text- 
book on strictly orthodox lines, which provides a course 
of theoretical and practical work on heat to cover the 
requirements for the various school certificate exam- 
linations. Here and there more recent information 
has been added, but actually there appears to have 
been but little change in the treatment of this subject 
| since Sir Richard Glazebrook published his text-book 
on heat in 1894, emphasised therein the importance 
of experimental verification of the theory, and described 
his scheme of experiments at the Cavendish Laboratory. 
| Teachers of applied heat would welcome a departure 
from the ‘“ water tight compartment” method of 
| presentation, particularly of that large section which 
relates to the effects of heat upon vapours and gases, 
and hygrometry. The fact that solid, liquid, vapour 
and gas are merely matter under different conditions 
of temperature cannot be over-emphasised, and should 
form the basis of the method of treatment rather than 
merely the contents of a short paragraph. The effect 
of pressures greater than atmospheric on the thermal 
properties of vapours should similarly receive atten- 
tion; the graphic method of representation in both 
cases can hardly be bettered. The definition given 
in this book of the specific heat of a substance as a 
quantity of heat is open to criticism, for this term 
and thermal capacity are analogous to specific gravity 
and density. By closing the book with a short section 
on heat engines, the author, we feel, has made a mistake. 
The attempt to cover the whole field of steam and 
internal-combustion engines in 15 pages has resulted in 
a chapter which compares very badly with the thorough 
treatment of the remainder of the text, and at best 
can give but a very poor smattering of the subject. 











heat, might well have been left to glean his information 
from heat engine text-books. 


The thirty-second general meeting of the German 
Institution of Naval Architects was held in Berlin, 
on November 18 to 21 of last year, and was attended 
by close upon 800 members and visitors, according 
to the Jahrbuch der Schiffbautechnischen Gesellschaft, 
vol. 33, 1932, which gives a full account of the pro- 
ceedings. The sittings were opened and presided over by 
Professor J. Schiitte, on whose presidential address 
we do not propose to comment, since it hardly dealt 
at all with shipbuilding. The papers read and dis- 
cussed numbered fifteen, and all are of interest. Three 
papers were on the subject of high and super-pressure 
steam boilers, and they led to the remark that the 
| steam engine, or rather, the steam turbine, had not 
so far been entirely displaced by the internal-combus- 
tion engine ; in point of fact, high-pressure and super- 
pressure boilers were “ contributory agents in giving 
| Steam propulsion a new lease of life.” It was not 
| necessary, however, according to one speaker, to employ 
| steam pressures as high as those recorded, since, with 
the usual steam-raising plant and with considerably 
lower pressures, it was possible to obtain equally 
good, if not better, thermodynamic efficiencies. Four 
papers dealt with the more recent developments in 
the construction and operation of internal-combustion 
engines for marine purposes. One contributor reviewed 
the development of reciprocating engines during the 
last ten years, this type of engine being, in his opinion, 
the most suitable for powers ranging from 500-h.p. to 
4,000-h.p., for merchant ships and for the smaller class 
of passenger vessels; it would, he added, predominate 
for such vessels, with or without exhaust steam turbines. 
The discussion bore largely on the author's piston 
| valve and its operation. Two Italian officers contri- 
buted a paper of great general interest on the recovery 
of the old Roman craft from Lake Nemi. The six 
other papers dealt with the resistance of ships’ hulls, 
ship model tests, motor yachts for long-distance service, 
and sailing yachts. 








A new Mollier diagram, expressed in Centigrade units, 
has been published, at ls. net, or ls. 2d., post free, by 
Messrs. Edward Arnold and Company, London. This 
diagram has been plotted by Mr. G. 8S. Callendar, and 
is based on the Callendar equations for saturated and 
superheated steam. It covers the range from 0-2 Ib. 
up to 1,000 lb. per square inch, and superheats up to 
330 deg. C. Mr. Callendar, it will be remembered, 
acted as research assistant to his father, the late Prof. 
H. L. Callendar, F.R.S., in his investigations of the 
properties of high-pressure steam, carried through on 
behalf of the Beama. The publishers are to be con- 
gratulated on issuing this useful diagram at the low 
price mentioned above and thus bringing it within 
the reach of all engineering students. 


The student, equipped with a sound knowledge of be 


/ HIGH-PRESSURE AND HIGH-TEM- 
PERATURE STEAM PIPE WORK.* 
By J. Artuvur Arron, J.P., C.B.E. 


Tue design of the means for the conveyance of high- 
pressure and high-temperature steam from the super- 
heater to the power unit is by no means simple, for the 
pipe-work is subjected to stresses due to pressure and 
expansion to which no other parts of the installation 
are liable, and these must be absorbed as far as possible 
within the pipe-work. Pipe-work must be considered 
by itself, and methods which may be quite satisfactory 
in boiler practice may not be so in piping, as, for 
instance, riveting on steam piping and vessels. Elec- 
trically welded steam drums are being introduced on 
boilers, but if satisfactory there, it does not follow that 
this method of manufacture will be satisfactory for 
steam vessels in pipe-work. Again, a boilermaker’s 
remedy for pressure is thickness, whereas the pipe 
designer is constantly fighting against excessive thick- 
ness, for an excessively thick pipe is not necessarily a 
strong pipe; it is very stiff, and is therefore subject to 
heavy expansion stresses, which may quite outweigh 
any advantage gained from low bursting stress. 

f Pipe-work must be approached from three angles : 
first, the material from which the tube must be made. 
and the method of manufacture of the tube as it 
affects the pipe; then the pipe and its method of 
manufacture ; and then the arrangement of the piping. 
One thing dominates all three, viz., the temperature of 
the steam. As it rises, the expansion of the pipes rises 
and the strength of the pipes falls, necessitating 
increase in thickness, consequently in stiffness; thus, 
the pipes are less able to take up the movements due to 
expansion, although these have been increased in 
magnitude. So far, mild steel, 0-15 to 0-19 per cent. 
carbon, 24 to 29 tons, is the only material from which 
high-pressure and high-temperature pipes have been 
made in this country, and, owing to the action of this 
material under high temperature, pipes have already 
yecome excessively thick. 

Of late years, with the advent of these high tempera- 
tures, engineers have been forced to take serious notice 
of creep in steel. Not very much is known of it, and 
the engineer has been forced to be very conservative 
in his treatment of it. Creep is the term which has 
been applied to the slow and continuous stretch which 
takes place in steel under a steady load. At atmos- 
pheric temperature it is either absent or so slow as to 
be negligible, but as temperature is raised, creep 
becomes serious. Stress, temperature, and time form 
the equation which determines the amount of creep. 
To the engineer, permissible stress is the unknown ; he 
can state the quantity of creep allowable, the time 
during which it will take place, and the temperature 
under which it shall take place, but he must refer to 
the metallurgist for the permissible stress. If the 
maximum life of piping be taken at twenty years, 
175,200 hours, it will be safe to compute the maximum 
time during these twenty years that the piping will be 
under full temperature and pressure to be 100,000 
hours. 

The allowable amount of thinning due to stretch in 
100,000 hours may be taken at 1 per cent., i.e., one- 
tenth of 1,000,000th in. per inch per hour, or about 
one-thousandth per inch per average year. Tempera- 
ture is fixed by the design of the station, and may be 
taken at the maximum of 900 deg. F. The question, 
then, for the metallurgist is: what stress will produce 
a creep of one-tenth of 1,000,000th in. per inch per 
hour at 900 deg. F.; and on his answer depends the 
design of the piping. These calculations are based on 
the assumption that the rate of creep is constant. 
This is not correct, for it is known that during the 
first few hours the rate of creep is comparatively rapid, 
but that it settles down to a fairly regular rate, which, 
however, decreases slowly at first, and more rapidly 
as the years go on. It is this decrease of the rate of 
creep in the efflux of time which is not yet determined, 
but as it is all favourable, it may be neglected at 
present. - 

In the light of available data to-day, the metallurgist 
informs us that at 900 deg. F. the stress to produce 
conditions specified is 3 tons, but at 1,000 deg. F. the 
stress falls to 1} tons in 0-17 per cent. carbon steel, 
which means that this material is not suitable for 
temperatures over 900 deg. F. For 0-17 per cent. car- 
bon steel working to 60 per cent. of the stress to pro- 
duce the creep rate specified, the following are suitable 
maximum working stresses: 900 deg., 4,500 lb. ; 850 
deg., 5,500 Ib.; 800 deg., 6,500 lb.; 750 deg., 7,500 
Ib.; 700 deg., 8,500 Ib. These stresses are below the 
stresses which will produce a creep rate of one- 
hundredth of 1,000,000th in. per inch per hour, or one- 
tenth of 1 per cent. during the life of the pipe. 

Having fixed the limit working stresses, their effects 
on practice can now be considered, assuming two 


* Paper read before the Electrical Power Engineers’ 
Association, London Local Group, on Tuesday, October 





25, 1932. Abridged. 
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stations, the one working at 1,200 lb. pressure, 700 deg., 
and the other at 750 lb., 900 deg. In the first, with 
a working stress of 8,500 lb., a 10-in. bore pipe would 
be ? in. thick, and in the second, with a working stress 
of 4,500 lb., a similar pipe would be j in. thick. If, 
however, in the first instance, that is at 1,200-lb. 
pressure, the temperature is gradually raised, the 
thickness would be: at 750 deg., #% in.; 800 deg., 
# in.; 850 deg., 1f in.; 900 deg., 1g in. Excessively 
thick tubes present so many difficulties in manufacture 
that it would not be easy to work at 750 deg. with this 
pressure, and would not be practical to work at any 
higher temperature ; in other words, we have reached 
a limit beyond which we cannot go with mild steel— 
0-15 to 0-19 per cent. carbon, 0-6 per cent. manganese, 
0-04 per cent. silicon and 0-04 per cent. phosphorus. 
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| not affect the strength of the pipe, for as the stress in 
| the metal due to expansion goes up, the stress due to 
internal pressure comes down, but it does increase the 
thrust on the fixed points to which the pipes connect, 
and may be serious to them. 
A custom is growing up of specifying that pipes shall 
be made to the actual bore with small tolerances. This 
| tends to thicken the pipe wall still further, as these 
| pipes are made to the outside diameter. Take the case 
|of 10-in. pipe } in. thick being ordered 1 in. thick. 
|The outside diameter may be 12} in.; the nearest 
standard is 124 in. If the actual 10-in. bore must be 
produced, the pipe must be made 1} in. thick to conform 
to the bore, or nearly double the necessary thickness, 
whereas if the exact bore had not to be maintained the 
| pipe can be made to the specified thickness and the 














Fie. 2. 


If temperature is not to remain low at high pressure, 
or pressure to remain low at high temperature, an alloy 


| , , 
| bore would vary between 10} in. and 10} in. If the 
bore must be maintained, the question of making these 


steel must be found which will give better results under | pipes from cold-finish tubes must be considered, as 


high-temperature conditions. There are many alloy 
steels already on the market which do this, but they 
require special heat treatment. Steel for pipe manu- 
facture has to be capable of being worked at high 
temperatures in the manufacturing processes without 
requiring elaborate heat-treatment afterwards. Alloy- 
steel stud bolts are regularly used, provided with a 


nut at each end in order that the material shall not | 


be worked under heat after leaving the steelmakers’ 
works. 

The maker of solid-drawn hot-finish tubes requires a 
tolerance of 12} per cent. up or down, which means 
that the pipe must be specified 12} per cent. thicker 
than the minimum thickness required, and may come 
out 12} per cent. thicker than that specification. This 
means that a pipe required to be not less than § in. 
thick must be ordered | in. thick, and must be accepted 
if it comes 1} in. thick. This increase of thickness does 


these tubes are made on a mandrel to actual bore 
and the only tolerance required in thickness is 10 per 
jcent. up. Cold-finish tube is much more expensive 
than hot-finish, but when all the circumstances are 
considered, and if the makers of cold-drawn tubes will 
bring their prices down, it may well prove to be the 
cheaper in the end. 

As to the method of joining the pipes together, it 
| may at once be stated that with modern conditions the 
only satisfactory method is by welding. The welding 
| is a definite seal which, once made tight, should continue 
in that condition indefinitely. The best joint is that 
|in which the pipes are welded together with ends 
| butting, after which a heavy sleeve is passed over the 
| joint and welded to both of the pipes, but it is not easy 
| to erect and weld on site, it can only be broken with 
difficulty, and it cannot be made to connect to valves 
and cast fittings. The objection to dependence on the 





weld alone and unsupported is not based on practice, 
as these joints have proved quite satisfactory in use 
at high pressures and temperatures over a number of 
years, but to meet it joints have been put forward 
combining screwed couplings and welding, and bayonet 
couplings and welding. They are subject to the 
objections above mentioned. 

There is also the type in which flanges and welding 
are combined. Two of these have been used to 2 
considerable extent and may be said to occupy the 
field. They are known as the “ Sarlun ” joint and as 
the ‘ Corwel”’ joint. The former has been used fairly 
freely in America and to a much lesser extent in this 
country and on the Continent; the latter is British, 
and is being used in most modern power stations in this 
country, to a small extent on the Continent, and is 
not yet being used in America. Both joints have 
collars formed on the ends of the pipes, integral with 
the pipe, backed by heavy loose flanges which are 
bolted together and take all mechanical! and expansion 
stresses. The joint is made steam-tight by a weld 
round the junction of the two collars. Both these 
joints are made to connect to valves or fittings, and 
blanks. They can also both be broken easily; the 
‘“Sarlun”’ not many times, but the “‘ Corwel’’ has 
been broken and re-made half a dozen times. As 
stiffness is the’ desideratum in the flange, a higher 
carbon steel can be used. 

The bolts are of nickel-chrome-molybdenum steel 
alloy: ultimate stress, cold, 69 tons. These are screwea 
fine thread all the way along, and have a small bright 
nut at each end, all to B.S.T. No. 191-1924. These 
stud bolts in a 16-in. high-pressure, high-temperature 
‘“*Corwel”’ flange are 1} in. diameter, 15} in. long, and 
weigh, with nuts, 12} lb. each; as there are 20 of the 
bolts in each joint, the bolt weight is 2 ewt. 1 qr. 
per pipe. 

The bending of thick pipes requires serious con- 
sideration. With a 10-in. pipe } in. thick and a radius 
of 40 in., four times the bore, which was a standard a 
short while ago, the neutral axis of the bend is normally 
at the centre line of the pipe; the outer wall will thin 
10 per cent. and the inner wall will thicken 10 per 
cent. This thinning was not serious in the days when 
the pipes were worked well within the maximum 

srmissible stress, and, further, it did not always take 
jlace, as with careful bending the neutral axis could 
be shifted out past the centre line of the pipe and 
nearer the outer wall, so reducing the thinning to a 
negligible amount. With thicker pipes, however— 
say a 10-in. pipe { in. thick, 40 in. radius—the neutral 
axis is actually in the inner wall of the pipe, i.e., the 
inner wall of the bend does not decrease in length nor 
increase in thickness, but the outer wall has to increase 
the total variation in length and decreases in thickness 
by 30 per cent., which means that that pipe cannot 
be bent to so small a radius. An easy calculation 
shows that this pipe must be bent to a minimum radius 
of 11 times the bore in order that the outer wall shall 
not be thinned more than 10 per cent. 

From this it follows that a bend made in the ordinary 
way from 10-in. pipe { in. thick must have a radius of 
not less than 10 ft. From the point of view of passing 
steam such a large radius bend is quite satisfactory, and 
if there is sufficient space to accommodate it nothing 
can be said against it. But in all power stations the 
pipe bends serve the dual purpose of passing the 
steam and providing some of the flexibility necessary 
to allow the movements due to variations in tempera- 
ture to take place. It is an axiom that the larger the 
radius of the bend the lower will be the flexibility of 
the pipe line into which it is incorporated, and it is 
for this reason that some other method of bending 
has had to be found by which the shortening of the 
inner wall of the bend can be provided for without the 
necessity of increasing its thickness, thereby moving the 
neutral axis back to the centre line of the bend, or 
even beyond that nearer to the outer wall. This 
method consists of raising a series of creases on the 
inner wall which extend circumferentially and vanish 
out at about two-thirds of the circumference of the 
pipe. These bends are known as creased bends; they 
are more flexible than bends of plain pipe made to the 
same radius, but we do not take this into account in 
our calculations. Their principal value is that they 
enable a bend to be made in thick pipe to a much 
smaller radius than can be made in plain pipe without 
damage. In comparing plain bends with creased and 
other special bends, a small-radius creased bend should 
be compared with the smallest radius bend that it is 
possible to make from plain pipe, and not one of the 
same radius. 

Furthermore, creasing enables a bend to be made in 
larger bore lap-welded pipe, which bend could not be 
made by any ordinary method in plain pipe, as pieces 
would have to be cut out and the pipe welded up. 
These pipes are used for re-heating steam at inter- 
mediate pressures from 100 lb. to 150 Ib., and the steam 
is re-heated to 800 deg. The pipes have been made up 
to 30-in. bore, } in. thick, but could be made up to 
40-in. bore, 4 in. thick. There is a third method of 
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making bends, by raising a series of parallel corrugations governed by the principles stated above.* With | planed off to which the flanges could be studded. 


round the pipe in the straight and then bending it; | large boilers, steam connections are taken from each | There are many objections to this ; it is very expensive, 
in this process the neutral axis remains at or near the | boiler direct to a distribution header, and even/| it means the use of studs, which are not desirable, 
centre of the pipe. The variation in the length of the | where there are two outlets from the superheater each | and a welded joint cannot be used. We are thus thrown 
outer and of the inner wall is taken up in the corruga- | outlet is connected direct ; this does away with all the 
tions, those on the outer wall straightening out some- | connections in the steam piping and keeps the piping 


what and those on the inner wall closing up. These | small, which is good practice. 


In other arrangements 


| back to the practice of fixing branches to the vessels. 
In former practice this was fairly simple, as a man could 


| get inside and weld, but with the heavy metal of 


corrugated bends can be made to a much smaller radius | the connections from two boilers are taken into one} modern practice, and consequent great heat required, 
even than creased bends, but their chief advantage is| common pipe to the header; this necessitates one tee | this is no longer possible, so the method of screwing 
that they in themselves are very much more flexible | piece for each pair of boilers, or three when there are! a heavy nut to the branch inside the vessel has been 


than either plain or creased bends, and straight pipes 
can be made to help the flexibility very much by being 
corrugated at their ends for some distance. A group of 
creased pipes is shown in Fig. 1, page 721, and a corru- 
gated pipe in Fig. 2. 

Considerable care has to be taken in the manufacture 
of creased and of corrugated pipes: first of all, the 
tubes must be of good quality and well made, as surface 
defects are intensified and brought into view and 
laminations or other hidden defects betray themselves. 
Any variations in the thickness of the wall, either 
circumferentially or longitudinally, are shown in the 
creases and in the corrugations, and if they exceed 
quite moderate dimensions they render these processes 
impossible. But even the best pipes may be damaged 
in creasing and in corrugating by the wrong form of 
crease or corrugation, which must vary according to the | 
conditions which the pipe is to meet, the thickness of 
the pipe, and the radius of the bend. They can be 
damaged by bad heating—excessive heating may burn 
the outside of the pipe and incorrect heating will produce | 
many small cracks on the inside of the corrugation, | 
any one of which may develop into a fracture under | 
the stress of working conditions. Incorrect design and | 
careless treatment in bending may produce collapsed | 
creases or corrugations, or corrugations of varying pitch | 
and varying heights. All these defects in their| 
advanced stages can be detected by any inspector, but 
it needs care and experience to detect them in their 
early stages, and they must be detected in their early 
stages, otherwise they may go into working and | 
develop into fractures. Special apparatus for internal 
inspection is needed if the tops of the corrugations are 
to be examined ; it is in the tops of the corrugations 
that these defects are to be found. All creased and | 
corrugated bends must be annealed, and plain bends 
ought to be. ; 

The question of dealing with expansion in modern 
pipe-work is most important. Each case must be 
considered on its merits, and very careful consideration 
backed by experience is necessary if serious trouble is 
to be avoided. With two bends of equal length of leg 
but with different radii of bend, the one with the 
smaller radius will be definitely more flexible than the 
one with the larger radius. Given two bends of the 
same pipe to the particulars given in Fig. 3, radius R 
and 3 R, length of straight AC = 35 R, AC = 1) R, | 
respectively ; if the bends are assumed to be rigid, | 
then the whole of the movement which the bends | 
must take up must be got by springing the straight 
pipe, and as the short straight on the long-radius bend | 
has to spring through a much larger angle than the 
long straight on the short-radius bend, the long-radius | 
bend must be stiffer than the short-radius bend. Bear 
ing this in mind, the particulars of six bends, shown in | 
Fig. 4, have been worked out and are given in the 
accompanying table. All the bends are 10-in. bore pipe, | 
i in. thick, and the legs are 15 ft. The deflection in 
each case is 0-286 in., and thrust and stress are worked | 
out for this, the flange being kept parallel. 

The fall both in thrust and stress between No. 1 and 
No. 2 is noteworthy, and is due to the difference in the 
length of straight. The further fall between No. 2 
and No. 3 is due to the flexibility of the corrugated | 
bend, which reduces the angle through which the 
straight has to be sprung. To reduce the stiffness in | 
No. 2 and No. 3, it is necessary to introduce some 
flexibility on the straight legs; this has been done by 
corrugating the end of each for a length of R, as shown 
on No. 4 and No. In No. 4 the maximum stress 
has been removed from A, near the flange, to C, near 
the bend, and considerably reduced even well below | 
No, 3, the corrugated bend. In No. 5 the maximum 
stress is at A and has been reduced well below all the 
others, but is still too high, as the maximum stress due 
to expansion which can be permitted is 2,250 Ib., half 
the total at this temperature, the other half being 
taken up by the internal pressure. Bend No. 6 shows 
the smallest arrangement which would give the neces- 
sary movement. The expansion of this bend itself | 
at 900 deg. is 1:13 in. By taking up three-fourths of 
this cold, the bend would just take up its own expan- | 
sion, and the thrust hot on the connections would be | 
1,190 Ib., and the stress in the metal at A 1,700 Ib., | 
with a movement of 0-286 in.; the thrust cold would | 
be 4,740 Ib., and the stress at A 6,740 lb., with a 
movement of 0-844 in. These bends are simple, but 
they serve to show the effect of the combination of 
corrugated straights and corrugated or creased bends ; 
such combinations, though varied in practice, are all 
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Conditions assumed : 


Working pressure = 700 lb. per square inch. T 
Pipe, 10 in. in internal diameter, d in. thick. R 
Allowable bending stress = 2,250 Ib. per square 


1-13 in. 


Movement under cold strain 


Expansion on 15 ft. 
0-844 in. Move 


Corrugated pipe indicated by increased thickness 


thickness one side only. 


Bend No. ] 
Thrust, Ib. eee 14,980 
Stress, lb. per square inch 13,640 


two connections to the superheaters. Owing to the 
thickness of the pipes, these tees are difficult to make 
up welded; consequently, they have been made of 
cast-steel, a metal which is not in favour with steam- 
pipe engineers. The distribution headers are made of 
solid-forged drums with the ends swaged down, one 
end being either completely closed or used for a branch 
connection, and the other being fitted with a manhole. 
These vessels are above 2} in. thick, 30 in. diameter, 
and the problem of making the numerous connections 
is not an easy one to solve. It has been suggested that 
the vessels should be made very thick, and that a piece 
the width of the diameter of the largest flange should be 








* Examples were also given of the effect of corrugated 
bends and corrugations in straight lengths of pipe, but 
these have not been reproduced.—Eb. 


ue 







CoMPARATIVE FLEXIBILITY OF PirE BENDs. 
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ment under hot strain = 0-286 in. 


both sides. Creased pipe indicated by increased 





2 3 4 5 6 
6,070 4,400 3,480 2,345 1,190 
7,250 6,140 3,420 2,505 1,700 


|adopted. This nut is both screwed on and lightly 
| welded to the branch and to the body of the vessel. 
The branch is also heavily welded on the outside of the 
vessel. 
| The arrangement of the piping in a station is governed 
| by the general design of the station and the method of 
working, but the details of how the pipes shall be run 
are within the province of the pipework engineer. 
| The simpler the design and the smaller the bore of the 
| pipes the better, e.g., two 9-in. pipes, 3 in. thick, are 
| better than one 16-in. pipe 1} in. thick. When steam 
pipes were small and light they were hung on the 
| engine-room wall; they are generally found now in the 
basement. This is usually crowded, and the pipe 
arrangement often suffers in order to avoid obstruc- 
tions. The basement has the advantage that headers 
' are at the lowest part of the piping, and thus serve also 
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FOUR-SPINDLE HORIZONTAL DRILL. 


CONSTRUCTED BY MESSRS. A. A. 


JONES 


AND SHIPMAN, LIMITED, LEICESTER. 














as collectors for drainage, and the turbine branches | and concentricity is obtained. An example of the 


from the drainage point are short. 


In view of the | 


capacity of the machine is the drilling of two pieces 


difficulty of getting the piping into the basement and | at once with a hole approximately in. in diameter 


its very restricted head-room for bends, an arrangement 
is coming in for building an intermediate floor on the 
boiler-house side of the engine-room wall at a level 
about half-way between the level of the boiler stop 
valves and the turbine connections. The headers and 
all cross-connecting pipes are located on this floor, 
which can be made large enough to allow ample room, | 
not only for the piping but also for feed pumps and | 
feed tanks. The turbine branches are led through | 
into the engine room and down the wall into the | 
basement, thence up to the turbine, arrangements for | 
draining through a trap being provided at the lowest | 
point on the branch piping. This makes a very good | 
arrangement. The piping, while out of the way, is| 
not out of sight, and should any work have to be done | 
to the valves or other accessories, there is ample room | 
to carry it out with convenience and expedition. | 


| 














FOUR-SPINDLE HORIZONTAL 
DRILLING MACHINE. 


Tue four-spindle horizontal drilling machine illus- 
trated in the accompanying figure, is a development 
by Messrs. A. A. Jones and Shipman, Limited, Leicester, 
of their well known two-spindle horizontal machine, 
the same capacity for drilling long holes of small 
diameter on a mass-production basis being a feature 
of both types. In the four-spindle machine, a double 
work head is situated at the centre of the machine 
with a drilling head, carrying two drills, on each side 
of it. The work is rotated in a contrary direction to 
that of the drills, and each of the three heads is driven 
by an independent motor. The work head has been 
designed with a view to cutting down the loading time 
to a minimum. It slides transversely on the bed, so 





by 6} in. long, the production rate being 60 pieces per 
hour, floor to floor. Each piece passed successfully 
a test of extreme accuracy, and the material drilled 
was a very tough high-tensile steel. The machine can 
readily be adapted for work of varying lengths, and 
the drill spindles can either be bored Morse taper or 
fitted with chucks to take straight shank drills. 


MODERN HYDRAULIC OPERATION 
OF MACHINE TOOLS*. 
By H. C. Town, A.M.I.Mech.E, 
(Continued from page 634.) 


APPLICATIONS TO THE VARIOUS TYPES OF MACHINE 
TOooLs. 


(1) Broaching Machines.—This type of machine tool 
was probably the first to which hydraulic transmission 
was applied. Early attempts to introduce hydraulic 
transmission in place of a screw device showed a 
distinct jump as the teeth were pulled through the 
work, and were condemned for lack of steadiness. 
To-day, it is proved that the hydraulic broaching 
machine is capable of pulling a broaching tool from 
three to five times as fast as the screw type-machine, 
and that the broach lasts much longer. Further, con- 
siderably less power is required to perform a given 
operation on the hydraulic type than on the screw type. 
Again, the efficiency of the hydraulic machine may 
reach 88 per cent., compared with 23 per cent. to 45 per 
cent. for the screw machine. The stroke mechanism 
of a variable-delivery pump can be operated by tappet 
rods to stop the broach movement or effect automatic 
reversal. A pressure-gauge is of especial value on 
machines of the type under survey using expensive 


that it can be pulled forward with the work centres | cutting tools, for guess-work on the part of the operator 
clear of the drill steadies for the insertion of fresh work. |as to when to change a broach is replaced by exact 
aa ee ee stops 3 ro ne of | knowledge obtained by reference to the gauge. Supple- 

e work holders by braking gear on a handwheel at | menting this, a relief or safety valve, which is analogous 
the back, a “ ae the - — would = —_ | toa slipping clutch on a mechanically operated machine, 
wise required for slowing down. Special collet-| is fitted. With the valve arranged to blow at the 
— nee Dee en — Rens ‘. | maximum feeding force required, the possibility of 








sufficient to open both collets in order to allow the 
work to be withdrawn, a similar movement in the 
reverse direction locking the new piece in position. 

The two spindles of one of the work heads are fed 
with an automatic trip motion, which can be set for 
any length within the capacity of the machine. After 
these drills have been thus automatically returned, 
the other pair of spindles is advanced, by the capstan 
handwheel in front of the machine, in order to finish 
the holes. The sensitiveness of the feed prevents 
drill breakage, and, as the drills and work revolve 
against each other, a high degree of accuracy in size 


damage to the machine through overload, inattention 
of the operator, or to some obstruction left on the 
slides, is prevented. 

The operation of the J. N. Lapointe broaching 
machine is shown in Fig. 24. The drive of the variable- 
delivery pump is from an electric motor running at 
900 r.p.m. The stroke is 56 in. with an infinite number 
of cutting speeds up to 24 ft. per minute, and a return 
speed up to 60 ft. per minute. With a maximum 
pump pressure of 1,000 lb. per square inch, a pull of 


* Paper read before the Institution of Mechanical 
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31,400 Ib. can be obtained at the draw-rod. Any speed 
desired is set on the control rod and locked, and an 
automatic trip is fitted for the length of stroke and 
return motion. The operating lever and control rod 
of the pump are coupled by links, while the control 
rod is also directly connected to an automatic valve 
integral with the cylinder. By means of this valve the 
oil used for the cutting stroke is transferred from one 
side of the piston to the other without going through 
the pump. The oil is forced into the hollow piston-rod 
on the return stroke, thus producing a rapid return by 
working a reduced diameter of 2} in. Approximately 
20 gallons of oil are contained in the top reservoir, 
and by reason of the difference in working area of the 
pressure cylinder on each side of the ram, the oil level 
rises and falls at each stroke. If the pressure exceeds 
1,000 Ib. per square inch the relief valve in the pump 
functions and allows the exhaust oil to go to a reservoir 
in the base of the machine. A small pump driven 
from a pulley between the electric motor and main pump 
is used to transfer this oil to the top reservoir. 

(2) Grinding Machines,—At the present time more 
advantage is being taken of hydraulic developments on 
grinding machines than on any other machine tool. 
This may be accounted for by the advantages of quiet, 
smooth operation and reversal without shock so 
necessary on a precision tool. Further, while variable- 
delivery pumps are used, as the feeding rate is practi- 
cally constant at all times, gear pumps can be success- 
fully used, with a saving in cost. With a small varia- 
tion of pressure no difficulties arise with valve-gear, 
and while the maximum power is being used at all times 
due to the pump forcing the surplus oil past the relief 
valve, this power is generally not more than 1 to 2 h.p. 
Further, this surplus oil can be used for operating 
auxiliary equipment such as chucking fixtures and 
diamond dressing tools. Reversing valves are a neces- 
sity with this system, and rapid power motions can 
be obtained by allowing the oil-fuel delivery to enter 
the cylinder as a result of short-circuiting the throttle- 
valve. This requires a comparatively large pump 
with a fair quantity of oil passing through the relief 
valve during ordinary feeding, and a large oil tank to 
prevent overheating of the transmission fluid. In the 
design of grinding machines using variable-delivery 
pumps it is necessary to consider the vibration of 
resonance in the pressure oil resulting from the rapid 
succession of impulses of the pump plungers, the 
intensity of these impulses varying with the existing 
pressure. For this reason, low-pressure units should 
be used for grinding machines to avoid high-frequency 
vibrations. 

The Landis Tool Company on their crankpin grinders 
use a low-pressure twin-geared oil pump, one set of 
gears furnishing power for the work-traversing motor, 
and the other set for the hydraulic wheel feed and work 
rest. On the range of plain grinders, a low-pressure 
variable-flow pump of simple design on the rotor 
principle furnishes the hydraulic power. The average 
pressure is 70 1b. per square inch, one advantage of this 
low pressure being that leaks are very unlikely to 
develop in the system. The pump is so constructed 
that when the hydraulic straight-in feed is used, 
constant volume is maintained in the in-feed portion 
of the hydraulic system regardless of the speed of the 
table traverse. The motor is of simple construction 
of the two-chamber type with two rotors keyed to the 
same shaft but with eccentrics set 180 deg. apart. Oil 
enters the two chambers simultaneously from the 
reversing valve, and as the motor blades seal direct 
communication with the exhaust ports, pressure in 
exerted against the eccentrics causing them to revolve. 
The cycle is completed as the eccentrics on the rotors 
pass the exhaust ports and the oil is returned to the 
reservoir. The table feed can be varied from 12 in. 
per minute to 20 ft. per minute. 

One of the more recent developments in cylindrical 
grinding is straight-in or plunge-cut grinding using a 
wide wheel. On this machine, for the hydraulic in- 
feed the wheel head is mounted on a sub-slide, which 
is moved by a piston situated directly beneath it. A 
dashpot arrangement enables the operator to regulate 
easily the speed of the feeding movement after the 
wheel has come in contact with the work. For ordinary 
cylindrical grinding the wheel may be fed straight 
in by hand or automatically through hydraulic pressure 
working through a smal! rotary motor located on!the 
top of the wheel head, and connected to a screw and 
nut in the bottom slide. 

“* Precimazx”’ Cylindrical Grinder (Messra. John 
Lund).—Some of the latest developments of hydraulic 
operation are incorporated in the machine shown in 
Fig. 26. The machine is of very rigid design, the 
grinding wheel of 30in. diameter, and 6in. wide, being 
supported in two bearings each 10in. long. The drive is 
from a 20-h.p. motor through Vee-ropes to the grinding 
spindle, and a similar drive is used for the two Lund 
pumps, A and B. Three small motors are also used, 
one for the oil-cooling radiator fan, one for the water 





pump for additional assistance in oil cooling, and one 
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for the supply of cutting compound. The machine | at all times, so that under the worst condition of usage 
uses about 5 h.p. when running light. The table is | there is still a slight amount being by-passed through 
reciprocated by oil pressure from the pump A, situated | the relief valve, the rate of movement of the piston 
in the oil reservoir, which passes oil through the revers- | of any one cylinder can be changed without any material 
ing valve C to the cylinder D and thence through the | change in the rate of travel of the pistons in the other 
oil-cooling radiator back to the tank. The oil pressure | cylinders. If the volume of oil is not sufficient to 
in the system never exceeds 150 Ib. per square inch | maintain the pressure adjusted by the by-pass valve in 
and a safety-valve opens in case of accidental overload. | the case of two or more cylinders operated in parallel, 
The table traverse is from 0-03 ft. to 40 ft. per minute, | the cylinder encountering the least resistance may 
regulated by a control knob on the front of the machine. | take the entire flow until its stroke is finished. The 
For plunge-cut grinding the traverse can be reduced | remaining units will operate successively according 
to 0-2 in., so that the grinding wheel need not be | to the order of their resistance values. 
reciprocated. The hand-wheel for the table traverse,| (ylinders Operated in Series.—If the speed control 
shown at E, is automatically disengaged by oil pressure | required on two cylinders is simultaneous and propor- 
when the table power traverse is engaged, and is simi- | tional, the two cylinders may be placed in series in a 
larly engaged when the table is stopped. The work | closed circuit with a single pump. If a circuit has 
speed can be regulated without steps from 0 to 450 r.p.m. | three cylinders in series they must be graduated to 
during grinding by means of a lever F, A built-in hy-| the requirements of the heads. If one head is to 
draulic motor drives the spindle, the oil being supplied 
from pump B. Two all-metal oil-tight flexible hose | 
provide the necessary connections between the bed | 
and the table. Power is transmitted from the hydraulic | 
motor to the work spindle by helical gears or Vee-ropes. 
The lever G engages and disengages the rotary move- 
ment of the work spindle in both directions, while 
lever H on the headstock front is turned to the right | 
for heavy work, and to the left for grinding light work. | 

The table slides are automatically lubricated by | 
means of a by-pass taken from the work headstock, 
excess oil flowing back through drain troughs, as at J, | 





| closed hydraulic circuits each of which operates its 
| feeding cylinder at definite speeds, the pressure in each 
separate circuit depending on the resistance against 
| the piston rods of the respective feeding cylinders and 
| on the corresponding piston areas. 

The strokes of all the impelling cylinders are the 
|same, but their diameters and the diameter of the 
| feeding cylinders may be varied to give any desired 
| feeding forces and strokes to the respective feeding 
| cylinders, providing the totals are within the power 
| capacity of the pump. All speed variations and 
distances travelled by the pistons of the respective 
feeding cylinders are proportional to the speeds and 
distances travelled by the piston of the main cylinder 
connected tothe pump. In this case also it is necessary 
to provide means similar to those shown in the series 
circuit for bringing each of the feeding cylinders against 
this cylinder head at the end of every cycle in order 







Oil Tank 20 Gallons Capacity 
Automatic Transfer Valve 
Cylinder 7°"Dia. 











to the oil tank. A feature is that the tailstock is 





hydraulically operated by means of a foot pedal, leaving 
the operator's hands free to manipulate the work. A 
foolproof device is fitted to avoid the danger of the tail- 
stock centre being withdrawn during grinding. For | 
plain traverse grinding the feed pawl K is actuated by | 
oil pressure when the table reverses. The amount of | 
in-feed can be adjusted from 0-0001-in. to 0-0008-in. | 


| 
| 
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When plunge-cut grinding, this traverse motion is | 
disengaged, and the feed wheel is rotated continuously 
by oil pressure. The rate of feed can be varied for 
roughing and finishing, and is independent of the table 
traverse which is set for a movement of }-in. to 3-in. 
The wheel head is brought forward to the work by 






































hydraulic pressure to a given stop and the feed is then | 
operated, also hydraulically. When the work is 
ground to size, the machine is stopped and the wheel | 











head returns to its normal standing position away | 
from the operator. Only one lever movement is | 
required for this cycle of operations. Further examples | 
from a wide range of surface grinding machines built | 
by Messrs. Lund include an open-side machine with | 
three-way hydraulic movements, i.¢., table traverse, | 
vertical spindle traverse, and the transverse traverse 
to the column. Vertical surfaces 6 ft. long by 5 ft. | 
high can be ground by the 18-in. diameter wheel, which 
is driven by a 20-h.p. motor. The gear type pump | 
for the pressure-oil is driven by chain from a 3-h.p. 
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Fig. 26. CYLINDRICAL GRINDING MACHINE (‘PRECIMAX’) 
Vertical Section showing Hydraulic Equipment 
for Table Traverse & Work -head Drive 





motor. Another example is a large plano-type surface 
grinder. Messrs. Lund, who have constructed the r 
largest machines of this type in the world, of an —S5 















weight of 40 tons, utilise a constant- 
delivery pump. Two phosphor-bronze cylinders are | 
located in the bed for the table traverse, and the 
average pressure is 180 lb. to 250 lb. per square inch | f 
under working conditions. The large machines will 
accommodate work 20 ft. long and 9 ft. high, with 
various widths. A segmental grinding wheel of 25 in. | 
diameter is driven by a 35-h.p. motor. S 


The Heald * Gage-Matic” Internal Grinder.—This | ] 
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straight open-ended work, such as bushes and the 
automatic features include gauging, and cover every 
operation in the grinding cycle except loading and 
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moving the starting handle. This includes a fast 


ZZ. 





machine is intended for continuous production on 
(3567.8) 


table speed bringing the wheel to the work, the table 
then slowing down for the roughing feed. The gauges 
attempt to enter the hole until it is nearly the correct 
size, when the roughing gauge does enter. The 
table then makes short strokes, the diamond drops into 
position and trues the wheel at truing speed, after 
which the speed changes to finishing speed and the 
feed to finishing feed. When the hole has reached | 
finished size, the second gauge enters, the wheel | 
withdraws from the work at high speed, and all the | 
motions come to the rest positicn while the operator | 
removes the work. 

Thread Grinding Machine (Société Genevoise),—This 
machine has an oil-controlled reverse gear, which 
operates cone clutches in the hubs of bevel pinions 
engaging with a bevel wheel on the shaft actuating | 
the reverse motion, the direction of rotation depending | 
upon the clutch engaged, the pinions being diametrically | maximum working pressure available in each cylinder 
opposite, jand tends towards large cylinder diameters. It is 

(3) Drilling and Boring Machines.—To have complete | therefore sometimes better to use a multiple trans- 
individual control of two or more hydraulic cylinders, | mitter, consisting of one double-acting cylinder recipro- 
each cylinder must be driven by its own pump and the | cated by the pump and operating several cylinders 
entire flow must go through that cylinder. However, | whose piston rods are attached to a single crosshead. 
drilling machines having several feed cylinders operated | Each of these secondary cylinders acts as a pump or 
simultaneously by oil supplied by a single gear pump | impeller for its own individual driven or feeding 
have proved successful. If sufficient oil is pumped! cylinder. This system establishes several separate 


move twice as fast as another, its cylinder must have 
|half the volume. Also each cylinder must be so 
designed that the volume displaced in its piston-rod 
end is equal to the volume displaced in the head end 
of the next succeeding cylinder. In order to keep the 
movement of such a set of pistons properly co-ordinated, 
the pistons must be run against their cylinder heads 
at the termination of each cycle, so that they always 
start the next cycle in the same relation. Relief valves 
permit oil to pass round any piston that has already 
| stalled against its cylinder head during the back 
stroke, thus bringing all the pistons successively back 
against their cylinder heads. 

This series divides the total working pressure into as 
many parts as there are cylinders. This reduces the 
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to keep the pistons in co-ordination. In practice both 
| circuits require low-pressure make-up lines from the 
pump to each circuit. 
One of the most satisfactory arrangements for 
drilling and boring machines consists in a combination 
of a small-capacity variable-delivery pump working at 
high pressures for feeding purposes and a large-capacity 
gear pump working at a small pressure for rapid 
traverses. This method is often more economical than 
employing a large variable-delivery pump, particularly 
where the cutting forces to be overcome are large 
relatively to the frictional loads to be overcome in 
moving the slides. Further, one of the difficulties of 
employing gear pumps on drilling machines is elimin- 
| ated, t.e., the case of different pressures occurring on 
each side of the throttle valve, so that when the drills 
break through the work there is a sudden jump forward 
due to the rapidly reduced pressure in the feed cylinder. 
The cycle of operations required is generally that 
described jater in detail, but consisting of rapid approach 
of the drills, feed forward for cutting, rapid return, 
and either stop or the commencement of a new cycle, 
these sequences being obtained by stops on the slides 
operating suitable valve gear. 
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: , | 
Archdale Hydraulic Drilling and Boring Machines.— | 


One arrangement of the Archdale patent feed unit 
is shown diagrammatically in Fig. 36. With this 
system two gear pumps are used, one as a constant- | 
delivery pump, shown at A, while the other, which is | 
not shown in the diagrams, is used for operatin 
valve gear. 





working parts is employed in a unit, the risk of alcentre of the bed. These difficulties are, of course, 


breakdown is reduced. 


A unit type of machine is made by the National| than standard, a point 


Automatic Tool Company, Richmond, U.S.A. 


accentuated in the case of a lathe with a bed longer 
being soon reached where 
considerations of strength and rigidity, and the fact 


(4) Lathes.—The problem of applying hydraulic | that the length required for the piston-rod is approxi- 


the | transmission to lathes of the standard type is less | mately that of the saddle traverse, renders the arrange- 
The third pump, B, is a variable-delivery | easy of solution than in the case of the machine-tools | ment out of the question. True it is that the alternative 


piston pump. Pressure gauges and relief valves are | previously described, and its use for feeding purposes of hydraulic motors coupled to the usual mechanical 


also included in the system. The top left-hand diagram | is at present restricted to lathes of the short traverse | elements as described for the Landis grinder could be 
shows the machine at rest with piston C in the position | non-screw-cutting type, known generally as the rapid- | used, but the cost on lathes would be prohibitive for 
where the end of the cylinder is open to the tank. | production multi-tool type. This is scarcely surprising | the following reasons. 


Oil pumped by the constant-delivery pump is returned | when the difficulties of incorporating separate cylinders 
to the tank through the variable pump to pipe D, by | and pistons for sliding and surfacing motions, together 
way of the cylinder, or directly to this pipe as denoted | with a screw-cutting mechanism, are reviewed. 


by the arrows. 


| Of late years, the tendency in lathe design has been 
| to incorporate a change-feed box of the magazine 


The | type giving any one of 30 different speeds, or upwards. 
| designer has the alternative of placing the cylinder for | This has been not so much for the purpose of providing 


To produce the rapid approach of the spindle, both | the sliding motion in front of the bed in place of the | a large range of feeds, but for time saving and general 
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pumps now deliver oil to the cylinder end, as shown 
in the third diagram of Fig. 36. This end of the 
cylinder is simultaneously cut off from connection 
with the tank, while the opposite end is connected | 
by pipe E. For the drilling feed the arrangement is as | 
shown in the second diagram (Fig. 36), oil from the gear 
pump passing to the variable-delivery pump and partly 
to pipe E, this producing a slow piston traverse. The 
arrangement for the quick return is effected by the 
method shown in the remaining diagram, Fig. 36. The | 
gear pump supplies oil to the return end of the cylinder, 
while the oil from the variable-delivery pump passes 
through the opposite end of the cylinder to the tank. 
Hydraulically-Operated Drilling Machine.—The unit 
system of machine construction is often found con- 
venient for high-production work, for simple drilling | 
heads can be adapted and applied in series to form any | 
type of drilling machine. The same heads can at any | 
time be remounted on the bed or uprights to form a 
virtually new machine for a different operation. | 
Another advantage is that as the minimum number of | 


HYDRAULIC VARIABLE-SPEED HEADSTOCK 





usual feed shaft, or down the centre of the bed. In 
one of the same longitudinal or vertical positions the 
feed cylinder for surfacing must also be fixed, for it is 
virtually impossible to place this in a transverse 
position in place of the surfacing saddle screw owing 
to very restricted space, unless it is overhung in an 
inconvenient and unsightly position at the back of 
the saddle. For this reason it will be noticed in 
machines described later that the final connection 
between surfacing slides is generally by link or gear 
motion from the piston rod and not direct. 

In the event of fixing the cylinder positions along 
the bed front, the difficulty of locating the lead screw 
in the most suitable position, i.¢., in a protected position 


close to the slide, arises, or alternatively the centre bed | 


position of the cylinder may mitigate any advantage 
in the screw being so placed. For while the location 
of a saddle sliding on a bed designed on the narrow 


| guide principle is ideal if the screw is placed close to 
the front guide, it is liable to produce cross-winding | 


when the saddle is pulled by the piston-rod from the 
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| convenience in screw-cutting. The cost of these 
| somewhat elaborate gear-boxes has been partly offset 


| by the saving of the usual set of loose change wheels, 
| but if in addition to this cost is added the extra equip- 
;ment for hydraulic transmission, the building of the 
}machine becomes an expensive proposition, The 
question next presents itself, what are the possibilities 
of dispensing with the feed gear-box altogether and 
using a hydraulic pump for feeding and screw-cutting ? 
Unfortunately for this purpose, while oil is considered 
to be incompressible, practical experience proves 
otherwise. Assuming that all leakage is prevented, 
under pressure oil acts as a spring, and from investiga- 
tions of Hyde published in 1920, the bulk modulus of 
compressibility of oil at 40 deg. C. and pressures of 
from 1 ton to 5 tons per square inch, ranges from 


| 242,000 to 315,000, being roughly equivalent to a 


coefficient of 0-35 per cent. for every 1,000 Ib. per 
square inch pressure. Experience with hydraulic 
presses also shows that great pressures of several 
hundred tons are developed without appreciable ram 











movement, so that actually it would seem that the 

movement of a slide and the hydraulic pressure are not | 
definitely correlative. The serious effect of slip | 
through leakage must also be taken into account. 

The Drummond “ Mazicut”’ Lathe.—This type of 
lathe, designed for operating on short shafts by multiple 
tools, is less complicated and expensive than an auto- 
matic, and when fitted with hydraulic equipment 
reduces the fatigue of the operator, so that the output 
becomes a reasonably close approximation to the 
cutting time. With the exception of the spindle, all 
parts are actuated by self-adjusting pistons working 
in oil from a single-gear pump drawing oil from a 
reservoir under the headstock. The sliding movement 
of the saddle is from the hydraulic cylinder cast integral 
with the tailstock, acting directly on the saddle as 
near as possible in line with the cutting stress. Exactly 
in line with the axis of the cylinder, an adjustabk 
dead stop is fitted to the bed, allowing the saddle to 
travel to any desired position and stop with positive 
accuracy. Another stop is provided for the quick- 
return movement, which is controlled from the same | 
cylinder when the lever is reversed. The facing tools | 
are carried in two saddles mounted on a heavy circular | 
shaft integral with the headstock and tailstock. A 
rocking movement is imparted to the shaft by another 
hydraulic cylinder acting directly on a rocking lever, 
and it is fitted with adjustable stops. The facing tools 
are put into position or reversed simultaneously with 
the sliding tools by the same lever. | 

Any feed required is obtained by varying the amount 
of oil delivered to the rams, the pressure remaining 
constant and the excess oil returning to the reservoir 
through the spring-loaded by-pass valve. The quick 
return is obtained by allowing the full amount of oil 
to enter the cylinders independent of the feed control. 
Two micrometer head-type controls, marked respectively 

Sliding"? and Facing,” can be set for the feed 
lesired, while the two small taps on the lower pipe can | 
be shut off to put either slide out of action when | 
required. The tailstock is bolted to the bed and| 
carries a sleeve adjusted lengthwise for varying lengths 
of work. This sleeve carries the barrel, actuated 
hydraulically by a cylinder, free to move slightly length- 
wise in the sleeve. Integral with this cylinder is a 
draw-in collet chuck. When by movement of the 
lever carried on the sleeve the barrel goes forward 
and the centre reaches the work, its movement stops 
and the cylinder moves backwards, drawing back the 
collet chuck and gripping the barrel. On reversing the 
lever, the chuck frees itself and the barrel and centre 
move back, releasing the work. Thus screwing up 
the centre and locking, or unlocking and screwing back | 
are eliminated, time and labour being saved to a large | 
extent on this operation, which on these machines is 
performed every few minutes. 

Lathes fitted with variable-speed hydraulic head- 
stocks may now be dealt with. During the last few 
years many designs have been brought forward to 
eliminate the change-speed gear-box, many of them, | 
however, having the disadvantage of the cone pulley 
drive. A disadvantage also appears with hydraulic | 
motors, namely, that as the efficiency is the combined | 
one of a pumping set and motor, it is generally less | 
than a mechanical drive. In addition, if the hydraulic 
motor is expected to give full power over a wide speed 
range it may become very heavy and costly. Never- 
theless, the great advantages of an infinitely variable- 
apeed range cannot be ignored, nor, from personal 
experience, can any criticism of lack of power be made 
against the machine in question. Rather a difficulty 
arises in obtaining a chuck capable of holding work 
with sufficient grip to be able to take advantage of 
the power which is available. 

The author submits his design, under construction 
at the Keighley Technical College, Fig. 45, of a machine 
which breaks new ground in incorporating a variable 
speed hydraulic headstock utilising the arrangement 
of Fig. 15, page 633, ante, and it is also fitted with 
hydraulic transmission for both sliding and surfacing 
motions. The headstock drive is by fast-and-loose 
pulleys, stopping and starting being by lever A. The 
hydraulic pump unit is shown at B, and is regulated 
by star-wheel C. The motor unit is shown at D, and 
further speed control is by hand-wheel E. The motor 
pinion F transmits motion to the gear G fixed to 
pinion H, both gears running freely on the spindle 
close to the front bearing. Gears J, K, L constitute | 
a double gear worked by ball handle M operating a 
positive clutch keyed on the spindle. The headstock 
casing is made of such a shape as to constitute a reser- | 
voir separate from the section occupied by the revolving 
gears, thus preventing oil churning by the gears. The 
oil level, however, is maintained above that of the 
suction distributor slot of the pump unit, so that the 
pump works in an oil-filled case and the entry of air 
into the circuit is prevented. 

The drive for the feed is taken from the constant- 
speed shaft N, thence by chain to the Drum constant- 
delivery pump submerged in the oil reservoir under 
the headstock. Pressure oil from the pump is led 


| cylinder for sliding or surfacing as required. 


| bers of the general committee, 
members of the benevolent fund committee of the | 
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PORTABLE CONVEYOR WITH FIXED SIDE PLATES. 


CONSTRUCTED BY MESSRS. LINK-BELT GOMPANY, CHICAGO, ILL., U.S.A. 








to the control valve mounted on the front of the 
bed. 


either longitudinal direction to piston-rod O, which 
is connected to the saddle underside for the sliding 
feed, and to piston-rod P for the surfacing feed. The 
two levers Q on the side of the apron rotating extension 
shafts from the valve casing are for this purpose. The 
lower lever controls the amount of oil entering the 
top chamber and the direction of traverse, either 
forward or reverse motion of the two piston-rods, while 
the top lever allows the oil to pass forward to the 
For hand 
traverse of the saddle along the bed, provision is made 
for a free oil circuit from one end of the sliding cylinder 
to the other. For the surfacing feed the piston-rod P 
is provided with rack teeth engaging with pinion R 
in the gear-box under the saddle. By means of a gear 
train, motion is transmitted to pinion S loosely mounted 
on the surfacing screw. This is necessary during hand 
traverse or sliding feed, otherwise a surfacing traverse 


| would take place simultaneously, for piston-rod P is 


locked in its cylinder so that pinion S must revolve 
during the sliding feed. 

For surfacing, however, pinion 8 is engaged with the 
clutch keyed on the saddle screw, engagement or dis- 
engagement of the clutch being performed by push-rod 
T. In order to function satisfactorily, it is necessary 
that the piston in its cylinder and the nut on the saddle 
screw should maintain their relative positions, or that, 
say, 1 in. movement of the saddle nut should cause 
a similar distance to be moved by the piston-rod, 
and for this purpose the gearing under the saddle is 
necessary. Similarly, the hand-surfacing handle cannot 
be used unless pinion 8 is engaged with the clutch, 
projection U being provided for this purpose. Thus, 


all motions are interlocked and a full traverse move- | 


ment is available under all conditions. 


(To be continued.) 


InNsTiruTION OF ExectrricaL EnGotneers.—The next 
Electrical Engineers’ Ball will be held at Grosvenor 
House, Park-lane, W.1, on Friday, February 17, 1933, 
at 8.30 p.m., for 9 p.m. ; 
3 a.m. The date is the evening after the annual dinner 
of the Institution of Electrical Engineers, and the function 


| will be carried out on the same lines as previous balls. 


Tickets are now available and are obtainable from mem- 
which includes the 


Institution, under whose auspices the ball is now being 
managed 





, . — 
The valve is actuated to give’ variable feed in 


supper 11.30 p.m., carriages | 





PORTABLE CONVEYOR WITH FIXED 
SIDE PLATES. 


THE photograph reproduced on this page shows 
a new model of portable conveyor, with fixed side 
plates, introduced by Messrs. Link-Belt Company, 
910 S. Michigan-avenue, Chicago. One of the chief 
features of this machine is the provision of the side 
plates running the whole length of the conveyor, to 
prevent the spilling of loose material. The belt is 
18 in. wide and 21 ft. long between centres. The 
head pulley, driving the belt, is 9 in. in diameter, 
and all idlers run on Timken roller bearings. The 
frame is of light channel, strongly braced by tubular 
members, and the carriage is of tubular construction 
also. 

The conveyor head is raised by means of a hand 
crank and cut gears driving a drum on to which are 
wound cables which pull a crossbar on the carriage 
back towards the foot of the machine, increasing the 
angle of tilt. A pawl holds the drum in the required 
position. The height of the discharge end may be 
varied from 7 ft. in the lowest position to 10 ft. 4 in. in 
the highest. The foot end has been designed with a 
view to keeping material away from the return run 
of the belt, and is provided with the end plate shown in 
the illustration, but the machine may also be used 
without this, when labour in feeding is minimised. The 
pointed end of the frame facilitates working into a 
pile. The head -pulley is provided with adjustment 
for taking up the belt, and the foot pulley may be 
adjusted to control the run of the belt. The machine 
is operated by a 2-h.p. ball-bearing type electric 
motor, or a 5-h.p. petrol engine. A chute and screen 
can be fitted at the discharge end, giving a clearance 
| under the lip of 8 ft. The capacity is said to be a ton 
of coal per minute. 








Perrot-Etectric Ram Cars on Victortan Rat- 
ways.—Rail motors are used extensively on various 
branch lines of the Victorian and other Australian rail- 
ways. There are at present 23 petrol-driven rail motors 
in use on the Victorian system alone. Petrol-electric 
rail motors, however, were introduced on this railway 
some four years ago, and the Victorian Railways adminis- 
| tration now possesses 11, which operate on the lines 
from Melbourne to Geelong, Yarram, Lancefield, Wood- 
end, and other places. Each rail car can accommodate 
60 passengers and is capable of hauling three trailer cars, 
pa also accommodating 60 passengers. The average 
cost of fuel and oil is stated to be from 10d. to 1ld. per 
mile, while the total cost of operation, including deprecia- 
| tion, is given as lying between 2s. 6d. and 3s. per mile. 
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Again in 1913 (vol. xcvi, page 71), when 
GEARS dealing with the design of the emergency dams at 
, Panama, we reverted to the subject, to show that 

In 1909 we described in a leading article (ENerN- | accidents to lock gates are by no means so infre- 
EERING, vol. Ixxxviii, page 54) a serious accident | quent as is commonly supposed. A short summary 
that had occurred at the Canadian Lock at Sault | of the accidents then referred to, although now long 
Ste. Marie, in which the lock gates were wrecked, | past, may not be without interest. We referred 
releasing water with a head of 20 ft., which poured | first to one on the Manchester Ship Canal in 1906, 


LOCK ACCIDENTS AND FENDER 





through the lock and caused a great deal of damage | and then pointed out that, in 1907, for the fourth 











Fie. 1. Rope FenpER AND Boom AFTER ACCIDENT. 





to structures, &c., as well as to four steamers. | time in a dozen years, gates had been carried away 
The current through the lock flowed at the rate of | on the Cornwall Canal, Canada. In the same year, 
10 m.p.h., and washed the vessels before it. The | an accident happened on the Erie Canal After the 
article was written with the object of discussing the |Canadian Lock accident at Sault Ste. Marie, the 
bearing of such accidents on the design of the lock | gates of the Poe Lock on the American side were run 
type of canal proposed for Panama, and we con-|into. In 1911, three pairs of gates were torn out 
cluded by stating that such events cor vincingly |on the Welland Canal, at Thorold. In 1912, four 
proved the necessity for ample lock lengths, guard | accidents carrying away or opening gates, occurred 
gates, approaches and adequate protective devices, |on the same canal. In 1912, an accident of the 
stating that a heavy charge on these accounts would | same nature occurred on the Lachine Canal. Our 
be better than courting subsequent failure by ex- | record ended here owing to the date of the prepara- 
cessive caution in expenditure. | tion of the article referred to, but many other cases 





have occurred subsequently, more or less serious. 
In fact, in several years five such occurrences 
have been known on the Welland Canal alone. A 
scrutiny of such records leads only to the con- 
clusion that such accidents, as a rule, occur through 
a misunderstanding in the engine room of the orders 
given from the bridge; they may, however, arise 
from other causes, such as high wind. Both these 
facts had an undoubted influence on the decision at 





Fie. 3. Srem or 8.8. “CANADIAN” AFTER 
COLLISION WITH FENDER. 


Panama to prohibit ships locking through under 
their own power, and towing mules or locomotives 
were installed to work them instead. In spite of 
these precautions, however, there have been at 
least two occasions on which boats have been saved 
from coming in contact with lock gates, by the pro- 
tecting fender gear. 

At Panama, the maintenance of the Canal in opera- 
tion is certainly desirable from an international 
point of view, but interruption might be fatal from 
the United States’ point of view in case of war. 
Possibly this aspect does not loom so large now as 
|it did when the canal was being built. On the 
Welland Ship Canal, on which traffic is seasonal, 
and, while the Canal is open, very intense, ships at 
times following one another through the locks 
night and day as fast as they can be handled, any 
serious interruption would lead to a great deal of 
dislocation of traffic and business. The cost to 
shipping and shippers due to this and to delay 
is very far-reaching and would almost certainly 
exceed that of the material damage to shipping or 
works, though, if large quantities of water were 
released, property below might suffer seriously as 
well. 

For such reasons, when dealing in our issue of 
December 19, 1930, with the fender gear for the 
Welland Ship Canal, we again pointed out how 
essential proper precautions appeared to us to be. 
Since some authorities contend that such gears are 
rather superfluous, as they may perhaps be when 
installed at docks, it will be interesting to put on 
record three occurrences during the past summer 
which undoubtedly go to prove their value. 

On May 18 last, the steamer, 8.8. Canadian, 
downward bound, en route from Fort William to 
Montreal, with 1,850 tons of wheat, and drawing 
14 ft. of water, entered Lock No. 1. The general 
particulars of this vessel are: Built of steel in 1907 ; 
gross tonnage, 2,214; length (of keel), 248 ft. 3 in. ; 
beam, 43 ft. ; depth, 22 ft. 8 in. 

The Canal linesmen took the ship’s lines in the 
usual manner inside the upper gates of the lock, 
| and from this point until the ship was in her mooring 
| position, about midway down the lock chamber, 
| her propeller was not turning. The ship’s lines 
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Nos. 2 and 4 were put on the mooring posts on the | 11,300 short tons. She was moving along the west | to rotate as an induction motor, the damping wind- 


lock and the captain then gave the order to go 
astern. Due, however, to a misunderstanding 
of the signal in the engine room, the vessel, instead, 
went faster ahead. Lines Nos. 1 and 3 were then 
ordered to be run to mooring posts astern, but, the 
captain repeating his signals to the engine room, 
where they continued to be misread, the ship still 
moved ahead. Lines Nos. 2, 3 and 4 let go, but 
No. 1 held and slewed the vessel over across the lock 
so that her bow came into violent contact with the 
west wall, her stern striking the east wall. This line 
finally snapped and the ship proceeded down the 
lock and ran into the fender. Before striking, 
the captain had given the signal to go astern by 
means of the whistle, the engines were reversed 
and were going astern before the fender gear was 
reached. 

The effect on the fender gear is indicated in 
Figs. 1 and 2, on page 727, Fig. 1 showing the 
damaged boom as left after the accident, and 
Fig. 2 the boom after removal; this shows the 
buckling at the point where the stem finally brought 
up. From measurements and inspection of the 
gear, it would appear that the bow of the boat 
struck the boom about 12 ft. from the west wall of 
the lock, and that the fender brought the ship 
up in a distance of about 16 ft. 6 in. Under the 
circumstances, the ship must have been skewed 
across the lock to the greatest angle possible. 
From grease marks on the guide quadrants for 
the cable, on either side of the lock, it was evident 
that the rope was pulled out 1 ft. 2 in. from the 
west wall, and 6 ft. 3 in. from the east wall. The 
amount of work done by the fender in bringing 
up the ship was about 1,347 ft.-tons net, and the 
speed of the ship at the moment of impact, if not 
affected by the operation of her engine, must have 
been about 5 ft. per second (3-4 m.p.h.). 

The point at which the ship first struck the boom 
was 5 ft. 9 in. west of the point of contact when | 
the ship was brought to rest, as shown in Fig. 2. 
The rope must have been pulled across the bow 
by this amount as it paid out downstream. This 
is confirmed by the condition of the stem and bow 
plating, which is shown well in Fig. 3. The stem 
will be seen to have been cut through and bent to 
port, being actually broken in two places, while the 
bow plating was also folded over and damaged 
considerably. The resistance offered by the brake 
on one side of the lock was thus greater than on the 
other, This fact in itself is of little moment and 
the fender, in general, is considered to have behaved 
most satisfactorily. The various safety bolts, 
&c., broke cleanly as they were intended to, and 
without any damage to the rolling quadrant and 
pin gear on the lock sides. The damaged rope was 
inspected after removal and five wires were found 
to have been cut by the sharp stem of the ship. 
This would represent a loss of strength of some 
2-2 per cent. There was no sharp kink in the rope. 
The boom and rope were replaced by new ones 
and the fender gear was in operation again in eleven 
hours. The ship was able to continue her voyage. 

A second case occurred on October 10, when 8.8. 
Brockton came into collision with fender gear at 
Lock No. 3. This vessei, also downward bound, 
was en route from Buffalo, N.Y., to Hamilton, Ont., 
with 800 tons of sisal, and was drawing 13 ft. 
vessel is of steel, with a length of 244 ft., beam | 
43 ft. 2 in., depth 27 ft., and gross tonnage of 2,308. 
The vessel proceeded down the lock but failed 
to reverse as promptly as was necessary. All lines | 
had been put ashore. One line parted, a second | 





| lock wall when she struck and the cable pulled out 
| for a length of 17 ft. 6 in., corresponding to bringing 
up the vessel in a distance of 27 ft. 8}in. The boom 
was, of course, carried away, the bolts coupling it 
to the quadrant castings breaking, however, in 
the thread and not in the reduced neck; at the 
pin-operating machine they broke at the neck. 
The rope was undamaged and was replaced in service. 
The damaged boom was disconnected and replaced 
and navigation resumed in about 15 hours. 

In these three cases the operation of the fenders 
was admirable and in thorough accord with the 
principles on which they had been designed. 
Although the complete fender gear equipment 
| throughout the Canal involved a cost of about 
| 1,100,000 dols., their installation is considered to 
| have been a necessity, and the expenditure econo- 
| mical. 





THE WORKS OF MESSRS. C. A. 
PARSONS AND COMPANY, LIMITED. 
(Concluded from page 676.) 

REFERRING now to the electrical tests on completed 
turbo-generators, it will be obvious that it is quite 
impracticable to test the large sets now common 
under full load in the works. Messrs. Parsons’ 
practice is, therefore, to carry out a full kilovolt- 
ampere heat run at normal voltage and full-load 
current, but at zero power factor. This is done by 
running the alternator under test as a generator, 
driven either by its own turbine or by an electric 
motor, and connecting it to a similar alternator 
running as a synchronous motor. By adjusting the 
excitation of the two machines, the generator can 
be made to supply its full-load current at zero 
power factor, either leading or lagging. The 
usual practice is to under-excite the synchronous 
motor slightly and over-excite the generator under 
test, which then maintains the full voltage with a 
lagging current. The second machine then acts as 
a rotary self-cooled choke. Usually it is of similar 
dimensions to the generator under tests, since 
two or more of these large machines are generally 
ordered at a time, but if an identical machine is 
not available, two or more alternators of suitable 
voltage and with an aggregate kilovolt-ampere 
capacity at least equal to that of the machine under 
test can be employed. The losses and temperature 
rises in the generator in this test are practically the 
same as for a full-load run at normal power factor, 
except that the rotor, being slightly overloaded, has 
correspondingly higher temperatures. The _per- 
formance of the rotor under normal full-load con- 
ditions can, however, be obtained from curves 
constructed from the test results. A three-phase, 
3,750 kw., 5,000 kv.-a. turbo-alternator generating 
at 3,300 volts and 50 cycles, is available in the test 
house for zero power-factor runs, and step-up and 
step-down transformers for adjusting the voltage 
to the requisite value are also installed. When 
using a machine direct coupled to a turbine, as_in 
this case, the motor is run up to synchronous speed 
by the turbine, and synchronised with the generator 
by getting the speeds of the two machines approxi- 
mately correct and then applying a small excitation 
to both machines, which then pull into step. The 





The supply of steam to the turbine coupled to the motor 


is then gradually reduced to the pressure which is 
normally required to run the set light. This 
prevents the necessity of power being supplied 
from the generator to counteract the friction and 
windage losses of the motor, and also gets rid of the 


ran off the winch, and two, leading astern, held. | churning of air and steam by the revolving rotor of 


The stern swung over to starboard and the stem | 
struck the fender boom a light blow about 15 ft. 
from the west wall. The ship came to rest in 4 ft., 
the rope movement being so small that the brake 
drums did not rotate, stretch and the taking up 
of slack sufficing to stop the ship. 
received no apparent damage. 


the turbine, which is kept cool in this way by the 
passage of a small amount of steam. 

When, however, the loading machine is not 
coupled to a turbine, as is often the case, it is 


brought up to synchronous speed in the following | 
The steamer | manner :—The turbo-generator is run at a very low | 
The damaged boom | speed, of about 500 r.p.m., and its rotor is excited | 


ings of the rotor acting as a squirrel-cage winding. 
When nearly up to synchronous speed, the excita- 
tion is applied to the loading machine, which then 
pulls into step at about 500 r.p.m. The two 
machines can now be run up to normal speed by the 
turbine coupled to the generator. Under these 
conditions, when normal voltages and full-load 
current have been established by adjustment of the 
excitations, the turbine supplies the total losses of 
both machines, and the total losses of one machine 
are supplied by the generator to the motor in the 
circulating current between the machines. It will, 
therefore, be seen that although zero power factor 
is not actually achieved for the generator current, 
the full-load conditions exist and the full-load 
losses of the loading alternator can be obtained by 
measuring the power transferred from the generator 
to the motor. 

Whenever possible, an alternator is tested in 
conjunction with its turbine, and for this purpose 
the test house at the Heaton Works is permanently 
installed with high and low voltage ‘bus-bars, 
with suitable switching arrangements for connect- 
ing them to a non-inductive load, if required. 
Numbered multicore cables are also available, con- 
nected to selection panels which enable all measure- 
ments to be taken in a central control room from 
which the test is supervised. In the case of alterna- 
tors manufactured as separate units, the necessary 
testing is carried out on the alternator test bed, 
which is equipped with a turbine for driving purposes 
and a low-speed direct-current motor geared to the 
high-speed shaft and supplied with power from the 
substation. The high-speed shaft covers a speed 
range from 1,000 r.p.m. to 4,000 r.p.m., and the 
low-speed driving shaft from 100 r.p.m. to 600 
r.p.m. With the addition of another gear box, 
other speed ranges are obtained, which increase the 
capacity of the test bed from its present limit of 
| checking the output of machines of 50,000 kv.-a. to 
/a possible limit ot 100,000 kv.-a. 

The central control room is equipped with a 
three-element oscillograph, which is extensively 
used in conjunction with a harmonic filter bridge 
for the examination of wave forms. This bridge 
eliminates the fundamental from any given wave 
form and permits a detailed examination of the 
harmonics. The apparatus allows an examination 
to be made of the flux distribution over the rotor 
surface, being connected to search coils consisting of 
special conductors inserted in the air gap. By the 
elimination of the fundamental in the filter bridge, 
the small deviations from the ideal sine-wave 
distribution may be investigated accurately. The 
performance on sudden short-circuit tests not only 
indicates the ability of the machine, and especially 
the end windings, to withstand the shock caused 
by the short circuit, but also enables the percentage 
reactance to be calculated from the oscillograms 
taken of current and voltage under these conditions. 
The exposure on the oscillograph is made to coincide 
with the instant of short circuit by means of a 
pendulum device which actuates the camera shutter, 
&c., and the relays which control the short circuit- 
ing switch, the pendulum making due allowance for 
the time lags which occur. 

A test of considerable interest was carried out 
on the alternator test bed when the trials were 
performed on the high-voltage alternator for the 
North Metropolitan Electric PowerStationCompany, 
Limited, in 1928.* The alternator was a three- 
phase unit of 25,000 kw., continuous maximum 
rating, generating at 36,000 volts, 50 cycles, and 
0-8 power factor, and was driven at 3,000 r.p.m. 
on the alternator test bed by the equipment already 
described. Every individual conductor had pre- 
viously been pressure-tested for five minutes up 
to 100,000 volts on the bull, as the central conductor 
of the concentric stator conductors is called, and 
corresponding pressures on the inner and outer 
conductors in the ratio 3:2:1. The completed 
stator windings were also pressure-tested for one 











was replaced and the fender gear in operation again | slightly. The loading machine is left unexcited minute at 67,000 volts on the bull, and the rotor 


in about four hours. 

In the third case, the steamer Diamond Alkali, 
downbound, entering Lock No. 7 on November 8, 
struck the fender gear protecting the upstream side of 
the lower service gates. The steamer is 504 ft. long, 


}and a high-pressure oil supply is connected to the 
rotor shaft journals, so that the rotor is lifted off 
|the bearings. Taking care that the circulating 
current through the machine does not exceed full 
| load value, the excitation on the generator is 


and represented, at the time, a displacement of about | gradually increased and the loading machine begins 


| windings at 4,000 volts for the same time interval. 
|The alternator was erected for test with a closed 
system of ventilation constructed of wood and 
including a fan and one section of the air cooler. 





a See ENGINEERING, vol. cxxx, pages 189 and 259 (1930). 
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In case of fire, two cylinders of carbon dioxide 
were arranged so that the gas could be admitted 
to the air duct and quickly circulated throughout 
the machine. The air cooler was supplied with 
water taken from the town mains and the air inlet 
temperature to the machine was kept steady at 
30 deg. C., the quantity of air supplied being 
regulated by the fan speed. 

After erection, the alternator was dried out by 
running on short circuit. Open-circuit and short- 
circuit characteristics were taken, and for various 
quantities of air supplied, heat runs were performed 
on open and short circuit, from which the tempera- 
ture rises at the rated loads could be computed. 
The inputs to the driving motor were measured 
with the alternator excited.and unexcited on open 
circuit and again on short circuit, from which the 
separate losses were determined. The losses were 
also checked from the rise in temperature of a known 
quantity of air passing through the machine. 

Each phase of the alternator winding consists of a 
number of outer, inner and bull conductors, each 


. 91. 
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alternator was tested over a period of 28 days and 
ran a total time of 121 hours. Its success has been 
proved by the receipt of an order for a similar 
machine from the North Metropolitan Electric 
Power Station Company, Limited, which is now in 
satisfactory operation. 

A more recent test is that performed on the 
machine for Copenhagen Municipal Lighting Depart- 
ment, of 36,000 kw. continuous maximum rating, 
three-phase, 50 cycles, 6,000 to 6,500 volts, 
and 0-9 power factor, running at 1,500 r.p.m. In 
this machine, the stator windings were pressure- 
tested for three minutes at 21,000 volts, the rotor 
windings at 3,000 volts for two minutes, and the 
exciter for five minutes at 3,500 volts. The over- 
speed tests on the rotor and exciter armature 
were carried out at 1,875 r.p.m. The characteristics 
of the machine were taken on open circuit and on 
short circuit, together with oscillograms of the 
wave form, and the reactance of the windings was 
calculated from the results of the sudden short- 
circuit tests. Further, the alternator was given 
a full kilovolt-ampere heat run by connecting it 
| to an identical machine (the alternator for the second 
| set for Copenhagen, of the same output) and running 
the latter as a synchronous choke, as already 
described ; in this case, the motor was a separate 
unit for the test. The test was cafried out at the 
maximum rating of the generator of 40,000 kv.-a. 
at 6,000 volts and 6,500 volts. Temporary thermo- 
| couples, which are invariably fitted for test purposes 
|= addition to the permanent ones required by the 
specification, were used to measure the different 
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type being connected in series, and the ends of the 
sets of outers, inners, and bulls being brought out 
to links. By connecting the sets in series, the 
alternator generates at 36 kv., and when in parallel 
at 12 kv. Heat runs were carried out with the 
12-kv. parallel connection, ammeters being placed 
between the star point and the bull, inner and outer 
conductors of one phase. Tests were also performed 
with a triple-delta connection to circulate full 
kilovolt-amperes, the outer of phase 1, the inner of 
phase 3 and the bull of phase 2 being connected in 
delta, &c., and one point being earthed and con- 
taining an ammeter to measure the circulating 
current. Several forms of connections were avail- 
able for parallel connections of the windings, 
including a variable choke in the circuit with the 
bull conductors. There were two bull conductors 
less than there were inners or outers and hence 
the latter were short-circuited and then connected 
in parallel with the bull conductors and a choke. 
A three-phase transformer was used as a variable 
choke having variable air gaps between the top yoke 
and the vertical limbs. In order to step up to the 
voltage of the transformer from the alternator, 
three single-phase variable-tapping testing trans- 
formers were used, and these could be connected 
in star-delta or delta-star and the choke connected 


in star or delta on the primary side, the secondary 


side being left on open circuit. By having the 
testing transformers in star-star and the choke in 
delta it was possible to circulate 21,500 kv.-a. 
in the machine, which was then generating at 
11 kv. with 546 amperes in the bull, 395 amperes in 
the inner and 180 amperes in the outer conductors. 
The exciter input was only 10-5 kw., and it was 
found that the power required by the rotor was 
very much less than would be expected, due to the 
fact that there was practically no armature reaction, 
the effect of the current in the bull being nearly 
neutralised by that in the inner and outer in the same 
slot. This test was of particular interest as it 
This 





permitted the separation of the load losses. 
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temperatures at various points on the machine, 
when subjected to heat runs. 

An interesting test on this machine was a surge 
test on the stator windings. Dealing with each 
phase separately, a spark-gap and condenser were 
connected between the phase lead P and earth, as 
shown in the diagram, Fig. 91, the other end of 
the phase E also being connected to earth. After 
setting the spark gap for a voltage between 10 per 
cent. and 20 per cent. in excess of the normal voltage, 
the excitation of the alternator was gradually 
increased until the gap broke down. The condenser 
limits the resulting current, but a steep fronted 
wave is caused to pass through the winding which 
subjects every coil to a rigorous surge test. In 
order to locate the presence of any punctures, which 
might have been caused in the insulation by this 
test, the alternator was afterwards excited to 
35 per cent. over-volts, but no such defect was 
brought to light. 

We reproduce, in Fig. 92, above, a record 
of a typical sudden short-circuit test, mentioned 
|above, the oscillogram showing the normal full 
| line voltage and the zero lines for the current in two 
|phases of a three-phase generator prior to the 
|application of the short circuit. At the moment 
lof the short circuit, the line voltage wave falls to 
| zero and the two-phase currents rise to peak values, 
| which may amount to ten times the normal full-load 
|current. In recording these tests with the oscillo- 
| graph, the voltage wave is obtained by the use of a 
| suitable potential transformer connected across the 
line terminals on one side and to the oscillograph 
on the other, but to obtain the current waves, 
special tubular shunts are employed giving a voltage 
drop of the order of 100 millivolts for the current 
values handled. Owing to the very rapid rise of 
current in the machine, all sources of inductance 
in the measuring circuit must be avoided. The 
shunts are therefore made of concentric tubes 
riveted and soldered at one end to form a good 
joint, but insulated from each other for the remainder 





of their length. This arrangement gives a practically 
pure non-inductive resistance, since the magnetic 
fields of the two tubes neutralise each other. 
The tubular shunts are connected between the star 
point of the stator and the ends of the two phases 
which are normally at earth potential. By means 
of a preliminary calibration on steady short circuit, 
the scale of the current oscillograms on sudden 
short circuit is obtained, due allowance being made 
for the difference between the distorted current 
wave on which the calibration is taken and the sine 
wave of the sudden short-circuit current, by using a 
factor in the calculation of the percentage reactance 
from the test. 

The method of timing the oscillograph exposure 
to coincide with the moment of short circuit is 
dependent on the operation of the two spring 
contact switches by means of a swinging pendulum. 
The device is actuated by a series of solenoids 
which are energised from an 8-volt battery. The 
pendulum is prepared for release by pressing a push 
button, and on the rotation of a cam on the oscillo- 
graph which presses two contacts together, the 
circuit is completed through the solenoid which 
operates the catch on the pendulum. This asso- 
ciates a definite position of the rotating film of the 
oscillograph with the release of the pendulum and 
the subsequent train of events which lead to the 
sudden short circuit of the machine, so that the 
exposure coincides with the short circuit. As the 
pendulum swings, it releases the first spring contact 
which energises the solenoid operating the camera 
shutter. Both spring contacts are adjustable for 
position relative to the pendulum release; the 
second contact energises a relay solenoid which 
closes a contactor circuit working on 220 volts 
direct current. The increased power available on 
this supply is ample to close a contactor of sufficient 
size to carry the full current which closes the main 
solenoid-operated short-circuiting switch on the 
alternator. 

The old procedure used to be to make contact 
on short circuit by means of a power switch and 
then break the circuit after a suitable interval of 
time, but there was a tendency with the ordinary 
type of oil-immersed switchgear for the contacts 
to “‘ make ” on the short circuit and then bounce 
out of contact again due to the large electromagnetic 
forces which are set up and which repel the moving 
portion of the switch. Experience showed that 
this fault frequently subjected the alternator to a 
very severe test of a succession of sudden short 
circuits, and damage was often done to the switch, 
the resulting oscillograms being useless. Messrs. 
Parsons investigated this matter and developed 
the use of a simple air “ make” short-circuiting 
switch, which is closed purely by the action of gravity 
on the triple short-circuiting knife, the blades being 
released by a solenoid tripping device. When 
contact is made, the electromagnetic action of the 
heavy current forces the blades more firmly into 
position than before, this effect being achieved 
by the simple but novel device of taking the leads 
from the three stator phase terminals, over the 
top of the switch to the fixed jaw contacts. The 
repulsion acting between the leads and the movable 
blades produces the desired effect, and is equivalent 
in its action to the solenoid type of contact. 

As soon as the rotor current begins to rise after 
the sudden short circuit and sufficient time has 
elapsed to obtain the oscillogram, the volts are 
reduced by breaking the exciter field, the rotor 
circuit being broken as soon as the rotor current has 
fallen to a reasonably low value. No attempt is 
made to secure the sudden short circuit at any 
particular point of the voltage wave, and hence, 
depending on this point, the current may rise 
symmetrically or asymmetrically to various peak 
values in different tests, but this in no way affects 
the calculation of the percentage reactance from 
the oscillograms. The percentage reactance is 
dependent on the relative amplitudes of the normal 
full-load current wave and the wave at the moment 
of sudden short circuit. The percentage reactance 
= normal full-load current/current at the instant 
of sudden short circuit, both being determined 
on a basis of peak or root-mean-square values. 
Unless otherwise specified, a large inherent reactance 








in the alternator is aimed at, as switchgear costs are 





730 ENGINEERING. 


[DEc. 23, 1932. 








materially reduced owing to the limitation of 
short-circuit kilovolt-amperes due to this natural 
form of protection. 

A photograph of the control room from which 
such tests as that just described are carried out is 
reproduced in Fig. 100 on page 740. The three- 
element oscillograph used will be seen near the 
centre, with the high-tension leads by means of 
which it is connected to the machine under test. 
The harmonic filter bridge, above mentioned, can 
be seen on the bench to the right, and in the corner 
of the room to the left the compound pendulum 
used in connection with the sudden short-circuit 
tests, as explained above, is visible. Near the 
pendulum an exciter-field regulator can be seen 
under test with the necessary measuring instru- 
ments on the adjacent bench, while on the extreme 
left of the illustration are two standard integrating 
wattmeters used for steam-consumption trials. 

In addition to the routine tests on turbo-generators 
to which we have referred at some length, Messrs. 


| ay Li 
tie SS 





MIRROR MANUFACTURE AT THE HEATON WORKS. 
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Parsons carry on a considerable amount of research 
work with the object of maintaining and improving 
the high standard of excellence of their products, 
both mechanically and electrically. Fig. 101 on 
page 740, is reproduced from a photograph of a part 
of the electrical research laboratory, and shows the 
apparatus which is in constant use for investigating 
the dielectric properties of the various insulating 
materials used in the construction of alternators and 
transformers. It comprises a specially modified 
capacity bridge, in which the capacity and resistance 
components of the material under test are balanced 
against standard capacity and resistance values. 
The material under test is placed between specially 
shielded electrodes and can be subjected to pressures 
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up to 52 kv., although the low-tension side of the | Cc. Indesc Pointer 
bridge, on which the adjustments are made to d. Seale 

obtain balance, are at less than 110 volts above 

earth potential. Two transformers, one of which; | 

forms two arms of the bridge itself while the other "(asee¥) 


supplies the voltage and power required, are 
located within the timber framework seen near the 
centre of the illustration, and on the top of this 
framework is an electrically-heated oven which 
contains the specimens under test and the 
electrodes, so that measurements can be made at 
any desired temperature. The sensitive vibration 
galvanometer used with the bridge is supported 
from a rigid framework by springs attached to a 
heavy platform on which the instrument rests, this 
method of suspension serving to eliminate the effects 
of shocks. 

Part of the shop devoted to mechanical experi- 
ments and steam research is illustrated in Fig. 102 
on page 740. One of the most important lines of 
research is in connection with blade materials and 
sections, and the turbine shown in the background 
on the right of the illustration is used for this work. 
The turbine can either be run on high-pressure 
steam or the steam can be first passed into the | man and has shown the best example to his fellow | 
overhead receiver and expanded before entering apprentices in the matter of general deportment. | 
the turbine, the turbine cylinder, of course, being | A ‘‘ Sir Charles Parsons Memorial Prize,” presented | 
changed and fitted with low-pressure blading. The | by the Company, is open for competition amongst all | 
output is measured on the water brake visible in | employees under twenty-five years of age, and is | 
the illustration and the condensate is collected in| awarded to the candidate who writes the best report 
calibrated tanks. The small turbine partly visible | or thesis on, or based upon, any work on which he | 
in the foreground is used for carrying out experi- has been engaged during his employment with the | 
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ments on various types of labyrinth packings. 





Batcu or 120-Cm. ParaBonic REFLECTORS. 





silvered-glass parabolic mirrors, which has been 
carried on at the Heaton Works since their foundation 
in 1889, At that time, the mirror department was 
housed in a timber building measuring 40 ft. by 
20 ft., and the plant consisted of one gas-fired 
furnace 4 ft. in diameter and one polishing machine, 
largely constructed of wood and capable of working 
mirrors up to about 30 in. in diameter. The 





A welfare department has now been established 
at the Heaton Works for over fifteen years, and is 


| Company, and who shows clear understanding of the | department was gradually increased to deal with the 
| underlying principles and the greatest originality of | growing demand for mirrors, and, in 1905, was 
| outlook. A works school, a photograph of which | moved to its present position at the south-eastern 
i corner of the site, as shown in the general plan. 


under the control of a full-time welfare supervisor. | is reproduced in Fig. 103 on page 740, has been | 
This department is responsible for the administra- | equipped with the necessary plant, and the younger | 
tion of the apprentice advancement scheme, under | apprentices are trained in this for three or four | 
which awards are made to apprentices for shop | months, under the supervision of a specially selected 


| 


Soon after the outbreak of war, to cope with the 
large orders received for searchlight reflectors, the 
department was completely reorganised and the 


work, timekeeping, and evering-class work. The 
engagement of all male labour under the age of 
twenty-one years is arranged by this department, 
which is also responsible for the various duties 
connected with the administration of such per- 
sonnel, The advancement scheme mentioned re- 
quires quarterly reports from foremen and heads of 
departments, and reports from evening schools, 
and awards are made to the apprentices in accord- 


| foreman, before entering the shops. A canteen and | buildings extended to their present size, the greater 
| dining rooms have been provided, and there is also | part of five bays, each 255 ft. long by 32 ft. wide, 
'a well-equipped and centrally-placed ambulance | now being occupied. For war purposes, mirrors 
room, in charge of a trained nurse, to deal with | ranging from 12 in. to 60 in. in diameter were pro- 
small accidents. The workers are encouraged to|duced. Naturally the demand fell off after the 
make full use of this for even trivial cuts and small | termination of the war, but a few years subse- 
| injuries, this policy having proved very effective in | quently the manufacture of small reflectors for the 
| reducing cases of septic poisoning. In many other | kinematograph industry was developed and this has 
| respects, which need not be detailed here, the Com- | steadily increased until, at the present time, between 





| 200 and 300 mirrors for this and other purposes are 





ance with the marks gained. Diplomas and a silver pany shows the greatest practicable interest in the 
cup are awarded each year to the highest placed | well-being of its employees. 

apprentices. The Bedford-Carnegie prize isawarded| We may now conclude our account of the activ- 
annually to the apprentice who, in the opinion of the | ities of Messrs. C. A. Parsons and Company, Lim 
foremen, has displayed the most promise as a crafts-! ited, with a brief reference to the manufacture of ' 


being supplied per month in various sizes. We 
believe that the 87} in. diameter mirror made by 


| Messrs. Parsons for the North-East Coast Exhibition 


of 1929 is the largest so far produced in the world. 
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Fig. 96. Mirror UNDERGOING TsCHIKOLEFF TEST. Fie. 97. TscHIKOLEFF 




















PARABOLIC REFLECTORS 2-M. IN DIAMETER, AND OF 1-M. Foca, LENGTH. 


Fia. 98. 


Fig. 99. CURVE OF ZONE READINGS CORRECTED FOR PARALLEL LIGHT 
200CM.DIAMETER,100CM.FOCUS REFLECTOR. 
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In addition to parabolic and elliptical mirrors a, having proved invaluable for use on vessels navigat- 
searchlights, &c., Messrs. Parsons produce parabola- | ing the Suez Canal. In the manufacture of mirrors 
ellipse reflectors, in which one axis is figured to| the best selected plate glass obtainable is employed, 
a parabola, and the other to an ellipse, the object | care being taken to ensure that it is as free from 
of this form being to produce a flat beam of light | flaws, bubbles, striz, colour, and other defects as is 
for lighting a harbour or aeroplane-landing ground, | commercially possible. The glass is shaped to the 
and also to enable a beam to be thrown through a| required form, after which it is optically ground 
narrow loophole, so that only a very small area of| and polished on the two surfaces. A heavy 
the projector is exposed. Split reflectors are also | coating of chemically pure silver is deposited on 
made, with the two parts hinged, so that a single| the convex surface and the coating is then pro- 
or divided beam can be obtained, such ian 
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tected by an electrolytic deposit of copper, the latter | 
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at 


Screen Test or a 2-M. Parasportic REFLECTOR. 


being further protected, either by a backing 
lof special heat-resisting paint, or by the firm’s 
| patent lead and wire backing. This backing con- 
| sists of a covering of sheet lead, over which phosphor- 
bronze wire netting is stretched, the whole being 
retained in position by a copper band of channel 
section. Fig. 93, on page 730, shows a group of 
| 120-cm. parabolic reflectors mounted in rings 
jready for fitting into projectors, and the wire 
netting referred to can be distinguished in this 
illustration. 

The focal length of a finished mirror is measured 
by focusing light from a distant source §, Fig. 94, 
|on to a small ground-glass screen A, and measuring 
| the distance between this screen and the reflector. 
| It will be seen that, although the Pointolite lamp, 
| which acts as the light source, is at a consider- 
able distance from the reflector, the rays from it 
| are not parallel, and to allow for this, the correction 


iZ= (cee (see Fig. 95) is subtracted from the 


| measured focal length. It is obviously difficult to 


|employ a very distant source of light, and in actual 
| practice a large plano-convex lens is used to convert 
the conical rays of light into a parallel beam for 
testing reflectors up to 130 cm. in diameter. All 
| reflectors are also subjected to the Tschikoleff test, 
for which a network of wires, strained on a frame to 
form squares of 50 mm. sides, is employed. Theframe 
is placed about 1 m. from the reflector, with a ground- 
| glass screen a further distance of 1 m. from the 
frame, as shown in Fig. 96. The reflector is mounted 
in an adjustable frame, and a Pointolite lamp is 
| located on the axis of the reflector at the focal 
point. With this arrangement, a perfect parabolic 
| reflector would produce a parallel beam, and the 
shadow of the wire network on the ground-glass 
screen would be entirely free from distortion. In 
practice, any departure of the reflector from the 
true parabolic form is at once apparent from the 
| fact that the shadow lines formed by the network 
are not rectilinear. Fig. 97, on this page, is repro- 
| duced from an actual photograph of the ground-glass 
| screen obtained in the Tschikoleff test of a reflector 
2 m. in diameter and of 1 m. focal length, three of 
which, completed and ready for despatch, are illus- 
trated in Fig. 98, annexed. A careful inspection 
of Fig. 97, will show that the lines are not perfectly 
straight over the whole area, but in no case do they 
deviate by more than 5 mm., which is certainly 
a notable achievement for a commercially-made 
reflector of the dimensions stated. The test, in 
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addition, is useful as an indication of the quality 
of the light transmitted from any portion of the 
reflector, and also assists in the detection of striz, 
veins, and other defects in the glass itself. 

Another test to which all reflectors are subjected 
is known as the zone test, this test being used for 
checking the parabolic form of the reflector. In 
this test, a reflector is set up in an adjustable frame, 
as in Fig. 94, and adjusted so that its optical axis 
passes through the centre of the ground-glass 
screen A, which can be readily done by observing 
the form of the image on the screen. A series of 
zone plates or baffles having progressively increasing 
openings are then placed, one at a time, on the 
supporting column which carries the ground-glass 
screen, and that portion of the reflector which is 
left uncovered by the zone plate is tested for focal 
length. By changing the zone plates, the whole 
surface of the reflector is tested in a series of rings, 
and, in a perfect reflector, the focal lengths would 
all be equal. In practice, of course, small differences 
exist between the focal lengths obtained from 
different zones, but if the maximum difference 
exceeds a certain value, the reflector is rejected. 
Fig. 99, on page 731, gives the results of focal-length 
measurements made on nine zones, each 8 in. in 
width, of the 2-m. diameter, l-m. focal length 
mirror, the Tschikoleff test of which is illustrated in 
Fig. 97. It will be seen that the focal length 
varies between 984 mm. and 987-7 mm. on the 
different zones, while that for the whole surface is 
988 mm., such small errors being practically negli- 
zible for the service required. 

Finally, we wish to express appreciation of the 
liberal policy of the directors of Messrs. C. A. 
Parsons and Company, Limited, in permitting the 
publication of the account of their plant and manu- 
facturing methods given in the foregoing articles. 
These will have been read, we believe, with particular 
interest, by the users of Messrs. Parsons’ products, 
but mechanical and electrical engineers in general 
will doubtless appreciate the efforts made by the 
firm to provide machines capable of giving efficient 
and reliable service for long periods, although our 
description of them has been far from exhaustive. 
That these efforts have been successful is obvious 
from the position that Messrs. Parsons hold in this 
important branch of the engineering industry, 
which probably calls for a higher degree of skill and 
experience, both in design and manufacture, than 
any other. 
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International Association for Testing Materials. Zurich 
Congress, September 6-12, 1931. Vols. I and II. 
Zurich, Offices of the Association 27, Leonhard- 
strasse. [Price 60 Swiss francs to members; 80 
Swiss france to non-members. } 
Berore giving a brief review of these two volumes, 
we may remind our readers that the first Inter- 
national Congress for the Unification of Testing 
Methods was held in Munich in 1884; others took 
place in following years in Dresden, Berlin and 
Vienna, and all four were attended mostly by 
German, Austrian, and Swiss scientists. The first 
congress in which representatives of other countries 
took part in any notable number was held in 
Zurich in 1895, since when the work of the associa- 
tion increased greatly in scope. Subsequent con- 
gresses were held in Stockholm (1897), Budapest 
(1901), Brussels (1906), Copenhagen (1909), and 
New York (1912). The seventh congress, counting 
from the one held in Zurich in 1895, was to take 
place in St. Petersburg (now Leningrad) in 1915, 
but the war having supervened, this was cancelled ; 
the war had the further effect of breaking up the 
association. A few years previously, the name of 





this had been changed to International Association | 


for the Testing of Materials. 

The name and the objects of the present associa- 
tion, the New International Association for Testing 
Materials—as it was first called 
at a meeting of delegates from various countries 


on the occasion of a congress which was held in | 


Amsterdam in September, 1927. We may 


| silicon, lost its silicon practically 


were determined | 


here | 


remark that the name has been changed to Inter- | 


national Association for Testing Materials, following 
a decision taken at 


the Vienna meeting of the} 
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permanent committee, of March 14 and 15, 1932. 
Membership of the association is open to all persons, 
companies, and corporations interested in the 
testing of materials. The association is governed 
by a permanent committee consisting of one member 
from each country having a membership of not less 
than 20 in the international association. The 
permanent committee elect a chairman and four 
vice-chairmen from among their number, who hold 
office until the next following congress, and the 
permanent committee meet at least once every 
year. 

The Zurich Congress, the president of which was 
Professor A. Mesnager, Paris, was held in various 
lecture halls of the Federal Polytechnic School, 
from September 6 to 12, 1931. The work of the 
congress was divided over four sections. In section 
A, dealing with the testing of cast-iron, the strength 
of metals at high temperatures, fatigue, notched-bar 
impact tests and the progress of metallography, 24 
papers were read and discussed. Section B covered 
natural stone, the influence of chemical agents on 
cement and concrete, Portland cements, cements 
with hydraulic additions, aluminous cements, 
concrete, and reinforced concrete ; in this section 
there were 33 papers, which were also reviewed at 
the sittings. In section C, dealing with asphalt 
and bitumen, the testing of timber, the ageing of 
organic substances, viscosity, fuel sampling and 
testing, the papers read and discussed numbered 
23; whilst section D, covering the determination of 
the grain size in pulverulent materials, the calibra- 
tion and accuracy of testing machines, fundamental 
and test relations between elasticity and plasticity, 
toughness and brittleness, included 13 papers. All 
the papers are contained in the two volumes, and 
are either in English, French or German, according 
to the nationality, or the choice of the contributor, 
and every paper is preceded by abstracts in all 
three languages, the official languages of the associa- 
tion. Every paper, also, had been distributed to 
the members interested before the meetings took 
place. 

Vol. I, which deals with sections A and B, has 
over 1,200 pages, and Vol. II, covering sections 
C and D, over 700 pages ; and, as may be gathered 
from the indication of their contents stated above, 
they contain a large amount of useful information on 
the subjects we have enumerated. They point 
to the fact that great activity has been displayed by 
the various experimentalists of every nation, and 
the results achieved are an earnest of more interest- 
ing results to come. Agreement is not complete in 
many instances. For example, in section A, and 
in regard to cast-iron, divergent opinions were 
expressed in the discussion in the matter of the 
test-piece, but, in the words of the chairman of the 
section, Dr. Rosenhain, the use of a separately cast 
test-piece, to be tested in tension and bending, 
was regarded by the majority of the speakers as 
satisfactory and sufficient for most industrial 
purposes, whilst for the exploration of the properties 
of various parts of castings and for the study of 
variations from one casting to another of the same 
type, the test piece cut from the casting itself 
should be adopted. Notched-bar impact tests were 
discussed at great length, and the great practical 
value of these tests was generally admitted. The 
dimensions of the test piece, and particularly the 
form and dimensions of the notch, gave rise to 
a lively exchange of views without leading to any 
final decisions. These points will, no doubt, be 
gone into afresh and at length at the next congress. 
A short but very interesting communication in 
section A was that by Professor Dr. C. J. van Nieu- 
wenburg, Delft, speaking of his experiments with 
‘metals in super-critical steam.”’ In the course of 


| these he found * that a strip of boiler plate 2 mm. 


(0-078 in.) in thickness, containing 0-2 per cent. of 
completely at 
250 atmospheres and 390 deg. in the course of 
ten days—a process which must be accompanied by 
a considerable loss of tensile strength.’’ Further 
experiments by this scientist, amongst all others, 
will be looked forward to with great interest. 

The section on stone, cement and concrete, 


section B, taking up 695 pages, is the most exten- | 


sive one in the two volumes, which fact points to 
the gradually increasing importance of reinforced 





| , , — 
concrete in everyday industrial life. 


Conditions of 
manufacture and the behaviour of concrete and 
reinforced-concrete constructions in all possible 
weather changes and in the numerous surroundings 
which generally obtain, although discussed at 
great length, are to be gone into still further. 

The papers and discussions in section C will 
appeal to municipal engineers and to the large 
number of industries in which timber is used. 
Electrical engineers will find special interest in the 
chapters dealing with the ageing of mineral oils and 
organic substances. Section D is divided into three 
chapters, in which the tavo dealing with the calibra- 
tion and accuracy of testing machines, and with the 
relations existing between elasticity and plasticity, 
toughness and brittleness, stand out prominently. 
Accurate instructions are to be compiled and dis- 
tributed in regard to the calibration of testing 
machines, following upon the discussions which took 
place. The definition of the terms used, as appli- 
cable not to one class, but to all classes of tests, 
is to be duly gone into further also. 

The two books with which we have thus dealt 
very briefly, form a valuable encyclopedia covering 
important data on a very large number of products 
employed in almost every industry. They will be 
found most useful by both manufacturers and users. 
The association, through the permanent committee, 
is actively continuing its work; this will form 
the subject of communications to be distributed 
regularly to members until the next congress, which 
is to be held in London in 1935. Dr. Rosenhain is 
the chairman for the next three years of the perma- 
nent committee, and he will preside at the next 
congress. 


im Auftrag der Agricola- 
By ConrRAD 
Munich: F. 


Technische Kulturdenkmale 
Gesellschaft beim Deutschen Museum. 
MatscHoss and WERNER LINDNER. 
Bruckmann, A.G. [Price 6.50 marks.] 

Tue remarkable increase in recent years in the 
number of visitors to the Science Museum at South 
Kensington is one evidence of the growing interest 
in the preservation of ancient machines and pieces 
of apparatus which illustrate early stages in the 
development of the technical arts. Similar museums 
exist in other countries, of which the Deutsches 
Museum in Munich is an outstanding example. 
Institutions of this kind are doing a great deal to 
preserve many of the objects which, allowing 
ourselves a direct translation from the German, 
we may perhaps describe as technical memorials. 
The scientific and mechanical arts, however, cover 
many objects which, owing either to their bulk or 
immovability, cannot be transferred to any museum, 
and it is to be feared that, in this country at least, 
no general effort is being made to preserve these 
examples of the practice of an earlier age. Civil 
engineering works, buildings, and large pieces of 
manufacturing plant come within this class. 

Some work in the direction of preservation of 
this kind is done by the Society for the Protection 
of Ancient Buildings, and an early bridge or even 
a windmill might be held to come within its sphere. 
The interests of the Society are, however, of an 
architectural rather than an engineering nature, 
and it is to be feared that many memorials of early 
engineering in this country either perish or owe 
their preservation only to the action of some few 
public-spirited individuals. Any general attempt 
to improve on the present state of affairs would 
possibly better be directed to widening the interests 
of the Society for the Protection of Ancient Build- 
ings by ensuring it wider support from the engineer- 
ing profession, than to the formation of a new and 
special society. 

Although much more might be done than is done. 
it is clear that many early engineering works cannot 
be indefinitely preserved—they must make way for 
the march of progress. Early canal locks, river 
training works and lighthouses, might well fall 
within this class. In some cases, records and 
drawings of such works probably exist, although 





|in places not generally accessible, but of others 
| there are probably no records, and it would appear 
lthat the collection of data and illustrations of as 
many of such works as possible would be of both 
| interest and value. The Technische Kulturdenkmale, 
of Dr. Matchoss and Dr. Lindner, represents such 


























a work, applied in the main to Germany. It 
contains some reproductions of old drawings, but 
is generally illustrated by photographs. Although 
such a collection as we suggest would probably 
contain more drawings than the volume under 
review, we have no desire to criticise the present 
production in any way, and only wish that someone 
would do the same thing for this country. 

The work of which this volume forms a part 
owes its origin to Dr. Oskar von Miller, the founder 
of the Deutsches Museum in Munich. The idea of 
the extension of the work of that museum to cover 
the protection and preservation of objects unsuitable 
for bringing within its walls was brought forward 
before the war, but for many years nothing could 
be done, and it is but a few years ago that a joint 
survey of the “technical memorials” existing 
in Germany was undertaken by the Deutsches 
Museum, in collaboration with the Deutscher Bund 
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Heimatechutz and the Verein deutscher Ingenieure, | 


Dr. Matschoss, in his introduction to the volume, 
states that it was a matter for astonishment to 
find, as a result of the survey, what a remarkable 
number of examples of early engineering were still 
in existence in the country. The present volume 
illustrates only a part of the work of the survey, 
but it clearly shows the richness of the field. It 
is divided into seven sections dealing, respectively, 
with the influence of old engineering and mining 
works on the appearance of the countryside ; 
power machines; mining; the iron and steel 
industry ; the non-ferrous metals industry ; sur- 
vivals of old handicrafts; and civil engineering 
works. The sections are, in general, by different 
authors, Dr. Matschoss and Dr. Lindner each contri- 
buting parts. The volume is very fully illustrated— 
the illustrations, indeed, forming its main feature— 
and should be of great interest even to those who 
are only able to read the accompanying German 
notes and text with difficulty. Those who heard 
Dr. Matschoss’ lecture delivered before the Engineers 
German Circle, at the Institution of Mechanical 
Engineers, last April, and which covered part of the 
same field, should be particularly interested. 


Materials 
Properties. 
Muts. Fourth edition. 


of Construction. Their Manufacture and 
By the late Proressor ADELBERT P. 
Edited by Harrison W. 

Haywarp. New York: John Wiley and Sons, Inc. 

London: Chapman and Hall, 1931. [Price 20s. net.] 
Tue earliest materials used in the constructive 
arts were no doubt the natural products needing no 
great preparation previous to use, or treatment 
which may be described as manufacture, the pro- 
perties of those materials being also but little 
understood. Methods of manufacture as applied 
later to the metals, were of the simplest, and still 
entailed little knowledge of physical properties. 
Cements and mortars were also but little understood 
except as by the results of experience. Since the 
time—nearly two hundred years ago—when the 
materials of construction as viewed from the engin- 
eers’ standpoint, first attracted serious attention, 
there has been a steady output of information relat- 
ing to the subject. As knowledge advanced, there 
has been excellent reason for this activity, and it is 
likely to continue so long as the arts of construction 
are progressive. Early investigators were content 
with the determination of the simpler important 
properties, but since then such studies have become 
more and more involved, till now they are of great 
complexity. The advance indicated is illustrated 
in the treatise now under review. 

This work, originally prepared by Professor Mills, 
was first published seventeen years since, and has 
later been brought up to date by Professor Hay- 
ward. The metals, non-ferrous and ferrous are now 
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effects of heat treatment, mechanical work, anneal- 
jing and case-hardening. The more salient pro- 
perties of steel of various grades are considered and 
particulars given either by tabulation, or more 
generally by well displayed diagrams. The effects 
| of carbon upon physical properties, and similarly 
'the influence of silicon, sulphur, phosphorus and 
| manganese are treated, and the results of impact, 
| repeated and alternating stresses, and fatigue are 
| dealt with. The production of cast iron for foundry 
|use is enlarged upon, and the peculiarities of the 
| various grades are usefully indicated. Stress-strain 
|diagrams for tension and compression display 
| marked differences in the character of the curves. 
| It is insisted that compressive tests of cast-iron 
|vary widely as between those made from large 
castings, and those derived from small test pieces, 
|to an extent which is usually insufficiently recog- 
|nised. Alloy cast irons are given some attention, as 
also malleable cast iron. Special alloy steels, of 
| which 15 are listed, are also treated at some length. 
Following the treatment of metals, cementing 
materials are subjected to study. Gypsum plasters, 
quicklime, hydrated lime, hydraulic and natural 
'cements, and slag cements lead up to the study of 
Portland cement, to which much space is devoted, 
with comments on special varieties. Sand cement 
| mortars and their properties are treated in detail, 
with diagrams showing the effect of sand fineness 
upon tensile strength; particulars are given of 
elastic moduli and adhesive strength, abrasive 
resistance, permeability and other properties. 
Concrete receives much attention with respect to its 
constituent materials, proportioning by various 
methods and mixing, whether by hand or by 
,machine. The properties of concrete are well shown 
by diagrams where that is practicable. Concreting 
under various weather conditions, and curing, 
complete this section. 
Building stones are treated somewhat cursorily. 
| It is to be noted that a table giving mechanical 
properties of stones indicates values for compression 
much higher than those commonly accepted, said to 
be derived from “ various authorities,” but with 
no specific references. Test results for compression 
are, it is true, much affected by the method of test, 
and more information relating to these tests might 
|add to their significance. Shear values, not com- 
monly available, are also given. Brick and clay 
products receive attention at some length. Timber 
is dealt with fairly completely, comments being 
given on moisture content and seasoning, with par- 
ticulars of mechanical properties, and the way in 
which these are effected by moisture content, and 
| under test by the time-factor. The book concludes 
with information relating to such matters as wire 
rope, fibre rope, and mechanical fabrics. In this 
work but little reference is made to experience 
beyond the United States, a fact it is well to bear 
in mind, though in no sense to its disparagement. 





High Speed Diesel Engines. By P. M.Hetpt. London: 
lliffe and Sons, Limited. [Price 22s. 6d. net.] 
Tue books by this author dealing with the design 
of automobiles, although originating in America, 
have long been known and appreciated in this 
| country, and in view of the steadily increasing im- 
| portance of high-speed oil engines, the appearance 
of the present work is heartily to be welcomed. It 
can at once be said that the book is quite up to the 
high standard of the author’s previous publications. 
The whole arrangement of the reading matter and 
diagrams is very satisfactory, the numerous illus- 
| trations are clear and well selected, and the large 
type employed renders the book pleasant to read. 
| Criticisms of this work relate, therefore, mainly to 
matters of detail. There is, firstly, the objection 





placed first in the order of treatment, and make up which many engineers in this country will have to 
one half of the book’s contents. Copper, zinc, the application of the word “‘ Diesel” to most of the 
lead, tin, aluminium, and nickel are treated, from | engines described in the book, but, in view of the 
extraction to their use in the usual alloys, with | special conditions in America, this may be excusable 
particulars of properties developed. The production | at the present time. Perhaps we may soon expect 
of pig-iron next has attention, followed by the | the end of the controversy raging on this matter by 
methods of producing wrought iron, and reducing the brief but sufficient description of such engines 
it to convenient forms for use, with comments on | as “ oil engines.” 

properties of the material and the effects of rolling,; Apart from the general designation of the engines, 
overstrain and cold work. Steel is given much | however, there is still the somewhat difficult one of 
space, the various processes are described, and | their classification into main types. In this con- 
treatment of the products considered, with the nection, the grouping together under the general 
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heading of * pre-combustion chambers ” of engines 
so widely different as the Benz, on the one hand, 
and the A.E.C. and Omo designs, on the other, 
will not meet with general approval. The latter 
types do actually violate the conditions of combus- 
tion in a precombustion chamber—perhaps better 
termed “ante-chamber combustion.” It would 
appear preferable to follow the practice of many 
writers in this country and to separate these types 
into “ante-chamber,’ and “ direct-injection with 
divided chamber,” respectively. While dealing with 
nomenclature, it may be noted that the author 
prefers the term “ignition lag” to the commonly 
used but less definite “ delay period.” A gratifying 
feature of the book is the recognition given by the 
author to European work. The difficulty of cover- 
ing all publications in this field must be admitted, 
and the thoroughness with which this has been done 
in the present case renders the book of special value. 
In spite of this thoroughness, however, there is 
one regrettable omission : although many references 
are made to one paper read in this country early 
last year, an important work on the properties of 
fuels, published about the same time, is unfortun- 
ately omitted. 

It is probably true that the majority of people 
working to-day in the field of high speed oil engines 
have transferred their attention directly from high 
speed petrol engines. They can, therefore, hardly 
be expected to have that appreciation of the gradual 
development of oil engines possessed by those engi- 
neers who have long worked in the field. On this 
account, the two short chapters dealing, respec- 
tively, with engines with air injection and the earlier 
types of engines with fuel admission during the inlet 
stroke, serve a useful purpose in bringing to the 
notice of the new recruits the earlier types from which 
modern engines have been developed. It is perhaps 
a mild criticism to mention that, although the 
Hesselman “low pressure” oil engine is quite 
rightly discussed, it does seem unnecessary, at this 
stage of development, to include a hot bulb engine 
in a book dealing with this subject. There is, in 
connection with the treatment of various types of 
fuel valves and jets, what many will consider a lack 
of proportion. It is probable that by far the greater 
majority of high speed oil engines in Europe work 
with fuel jets of the * pintle ” type. It is, therefore, 
surprising that in spite of a long discussion of this 
branch of the subject, this type of jet is mentioned 
only at one point and then only very briefly. In 
view of its importance, a full discussion of the 
advantages and disadvantages of this type would 
have been of considerable value. 

The chapter dealing with the application of oil 
engines to aircraft is an especially good one. It is, 
however, a little surprising to read that “ the brake 
mean pressure of an oil engine is not likely to exceed 
105 lb. per square inch.” That this figure has 
already been surpassed by many engine builders 
is generally known. Progress with oil engines has, 
of course, been so rapid that many points become 
actually out-of-date during the time of preparation 
and publication of a book. There are one or two 
instances in the book, however, where this excuse 
cannot be advanced. The test results given for the 
Omo engine and for the Junkers stationary engine 
are definitely inferior to others long since pub- 
lished. Further, in many engines for which reliable 
test figures have long been available, the coefficient 
of excess air has been brought down considerably 
below the figure of 1-50, suggested by the author 
as a practical lower limit for this coefficient. 

The author makes complimentary references to 
the early pioneer work in connection with high speed 
oil engines carried out at the Royal Aircraft Estab- 
lishment, Farnborough. In referring to this and to 
the valuable work done at the laboratory of the 
Ricardo Company a little confusion is introduced, 
and the reader is left with the impression that these 
two parts of the work were contemporary. In the 
discussion on Taylor’s paper describing the former 
work, it was stated that the results had actually 
been obtained many years previous to 1927 and, 
judging from publications, obviously at a time 
before Mr. Ricardo and his colleagues had gone 
very far with their experiments on oil engines. 

A further mild criticism is that the indexing 








does not come up to the standard of the book. But, 
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apart from this, the subdivision of the subject into 
such small convenient chapters, the clearness and 
conciseness of the descriptions, and the complete- 
ness with which the subject matter is covered within 
® comparatively small compass, all lead us to the 
view that, in spite of the small criticisms we have 
made—which are intended merely to be helpful 
this book is, as stated at the beginning, heartily to 
be recommended. 


THE CARDIFF ENGINEERING 
EXHIBITION. 


(Concluded from page 671.) 


As the gas industry is so closely connected with 
the coal industry, it was not surprising to find a 
display of a strictly practical nature on the stand 
of Messrs. Cardiff Gas Light and Coke Company, 
at the Cardiff Engineering Exhibition. This display 
included, amongst small items illustrating gas 
lighting, gas-fired furnaces for general heat treat- 
ment and for tempering and hardening steel, and 
two gas-fired boilers. These latter are manu- 
factured by Messrs. Autocontrol Boilers, Limited, 
Victoria Station House, London, 8.W.1, and are 
illustrated by Figs. 6, 7, and 8, above. The 
boilers were fired on the stand by town’s gas, which 
is usually the most suitable fuel for the purposes 
for which they are employed, but they will work 
equally well on coke-oven gas or producer gas. 
As the name implies, the operation of the Auto- 
control boiler is automatic, a mixture of gas and 
air being drawn through and burned in a refractory 
mass by an induced-draught fan, both the mixture 
and fan being regulated by a thermostatic device. 

The construction is best seen from Fig. 6, which 
is a section through a small hot-water boiler. 
The return water from the radiator system enters 
at A, and flows upwards past the gas outlet and the 
heating chambers to make its exit at B. The gas 
passes through a valve at C, which is actuated by 
lifting the diaphragm D. It then joins the air 








teorPROCATING Conveyor; Mr. W. J. HamitTon 


stream in the mixing chamber E, and passes into 
the chamber filled with refractory material F, 
after passing through a pre-heating chamber just 
above. As the mixture is drawn through the boiler 
by the fan it is burned under a reduced pressure, 
with a resultant flame temperature of 2,800 deg. F. 
No free air is admitted, and the combustion con- 
ditions are, therefore, always positive and indepen- 
dent of atmospheric conditions. The products of 
combustion pass down a gilled chamber into the 
cross outlet pipe, one end of which is connected 
with the suction side of the fan G, which is direct- 
driven by a small motor. The entire combustion 


| space is surrounded by water with the result that 


the outgoing gases are at a temperature of only 
5 deg. F. to 10 deg. F. above the return water 
temperature. 

The thermostat is shown at H in the figure, but 
it may be fixed at any convenient point on the 
return system as it operates an electrical relay. 
When the temperature falls below the pre-determined 
degree, the fan motor starts up and the fan reduces 
the pressure in the boiler to 2 in. water gauge, which 
has the effect of causing air and gas to flow through 
the mixing tube and the atomiser by which it is 
terminated. At this point it meets the pilot light 
and is ignited. The reduction in pressure caused 
by the fan has, previous to this, operated the 
diaphragm lifter, through the pipe J, and so opened 
the gas-control valve. The maximum water tem- 
perature having been reached, the thermostat 
stops the motor, the gas is cut off, and the boiler is 
shut down completely, with the exception of the 
pilot light which remains burning. 


water, so that altogether about 90 per cent. of the 
thermal value of the gas consumed is utilised, an 
efficiency which, it is claimed, enables town’s gas 
to compete successfully with oil or solid fuel. A 





PorTER. 


remaining 35 minutes. The boiler is made in 
any number of units up to four, the first section 
only being provided with the fan, controls &c., and 
the others being operated from it though they have, 
of course, individual mixers and furnaces. 

The steam boiler is shown in Figs. 7 and 8. It 
consists of a steel shell having three or more passes 
of acid-resisting tubes arranged horizontally, with 
a refractory-filled chamber. The heat radiated 
from the refractory and the products of combustion, 
are led to the upper nests of tubes first, and then 
pass downwards through the second and third 
nests before being extracted by the fan. The 
greatest heat, therefore, first acts upon the higher 


| layer of water in the boiler, and is gradually extracted 


as the gas passes downwards, the temperature 
difference between the lower water layers and the 
gases at their point of exit, not exceeding 15 deg. F. 
The burners, mixing tube, &c., are similar to those 
used on the hot-water boilers, but the burners are 
fitted in groups up to six in number, three being 
used on the boiler shown in Figs. 7 and 8. The 
control is actuated by an electrical device on 
the pressure gauge, which operates at 1 Ib. 
per square inch above or below the pre-deter- 
mined working pressure. The safety valve is 


|set to blow off at 5 lb. per square inch above the 


working pressure, but as the fuel is cut off so much 
earlier, there is little chance of wastage from this 
source. The Autocontrol boiler should, therefore, 


| prove very economical in cases where steam demand 


The glowing | 
refractory mass continues to give out heat to the | 


typical working cycle for the boiler on a central-| 


heating system is: active and consuming gas for 
25 minutes of an hour, and shut down without any 
other gas consumption than the pilot light for the 





is irregular. The steam boiler can be supplied of 
considerable size, two high-pressure boilers, for 
example, being under construction for a Cardiff 
firm, each having an evaporative capacity of 6,000 Ib. 
per hour. 

The interesting conveyor shown in Fig. 9, was 
exhibited, in a small size example, on the stand of 
Mr. W. J. Hamilton Porter, 122, Queen-street, Car- 
diff. It effects the transport of material along a mine 
road or elsewhere, but, unlike the endless conveyor 
used for the same purpose, the material is pushed 
on in a series of successive steps by reciprocating 
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mechanism. 
bearing rails at each side which carry bars mounted 
on rollers and coupled to the crank-operated reci- 
procating gear. At intervals between the bars are 
hinged spades, with levers extending beyond the 


fulcrum and having their ends attached to a second | 


pairof bars. These bars are reciprocated relatively to 
the main bars carrying the lever fulcrums by means 
of a cam. When the spades are advancing they are 
prevented from being forced back by a support 
attached to the main bars, and so push the material 


forward a distance equal to a stroke of the crank. | 
The main bars then begin to return, and a lever 


attached to the top row of bars comes into contact 


with a cam which causes them to be pulled quickly | 


back, and so lift the spades clear of the material, 
in which position they are retained until the next 


half revolution of the crank commences a further | 


pushing action, when the spades are returned to 
the vertical. 
a conveyor with part of the trough horizontal and 
part inclined. 

Two other exhibits on this stand, also shown for the 


first time, may be commented upon. The first was | 


shown by Messrs. Film Cooling Towers (1925), Li- 
mited, 10 Spencer-road, London, W.4, and consisted 
of a model of reinforced-concrete cooling towers as 
erected in 1930 and 1931, at Brimsdown and, more 
recently, at Slough. As our previous articles on the 
Brimsdown generating station* were prior to the 
erection of these towers, it may here be noted that 
there are nowtwo of them. Theshellsare of reinforced 
concrete and contain wooden laths to which the 
water adheres on both the upper and under surfaces. 


The diameter at the ground level is 143 ft. and the | 


height 160 ft. Each tower is constructed to cool 
1,400,000 gallons of water per hourthrough 20 deg. F. 
The other exhibit consisted of examples of a new 
pickholder for coal-cutter chains, made by Messrs. 
Austin, Hoy and Company, Limited, Bush House, 
London, W.C.2. The ordinary pick is generally a 
single-ended chisel-shaped tool clamped into a 
bracket on the chain link by a set screw. All the 
tools in a chain have to be set by a gauge to maintain 


The conveyor consists of a trough | 


The example on the stand showed | 


A handy hydraulic press, for straightening dis- 
torted steel pit props and girders, made by Messrs. 
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Henry Berry and Company, Limited, Croydon | 


Works, Leeds, was shown on the stand of Messrs. | 


Tom Smith and Clarke, Limited, Castle Buildings, 


| The press is designed to work at the bottom of a mine 
shaft, the hydraulic power being obtained either by 


by taking a pipe down the shaft, the head thus 
obtained enabling both pumps and hydraulic accu- 
mulators to be dispensed with. The press shown 
in the figure will deal with joists up to 6 in. by 5 in. 
| standard section, cold, the cylinder being propor- 


is simple, the machine consisting of a pressure ram 
with an anvil head, and a small return ram. The 


used as shown or with a seating bolted to it to suit 
special sections. The pressure cylinder is bolted to 
a bed which is extended in front, and furnished 
| with removable dollies by means of which arches, 
| props, link bars, &c., can be readily straightened, 
without having to have resource to the workshop 
at the pit head. Control is by means of a single 
lever and only semi-skilled labour is necessary. 

On the same stand is a new device for separating 
water and impurities from steam in process work, 
and for other purposes for which clean dry steam 
|is essential. It is called the “ Kleensteam” vat 
| purifier and is made by Messrs. Bolton Superheater 
_and Pipeworks, Limited, Ashwood, Stockport. 
A cross-section is given in Fig. 11, above. The 
purifier is designed to remove the difficulties atten- 
dant on introducing steam to a liquid for boiling 
purposes, &c., as in dyeing, trouble being often here 
experienced due to the lodgment of condensate 
behind the control valve, which is blown into the 
vat when the valve is opened and may cause marks 
or stains on the materials in process of manufacture. 
The use of a filtering medium, such as gauze, is 
generally prohibited on account of its effect on the 
steam flow. In the purifier under discussion the 
separating areas are larger than those of the inlet 


Swansea, and is illustrated in Fig. 10, on this page. | 


taking a branch off the rising main or, in dry pits, | 


tioned to suit the available head. The construction | 


head is provided with tee slots and can be either | 





even cutting. The new pickholder is a socket-like | and outlet pipes. The action is as follows: The 
device in which is fitted a double-ended alloy-steel | steam enters at the top of the vessel and is dis- 
pick, so constructed that it is self-gauging, and | charged on to the convex surface forming the bottom 
remains in place even when the clamping screw is| of a perforated cylindrical screen. This is concen- 
backed off sufficiently to allow of reversing the picks | tric with a surrounding chamber which receives the 
or renewing them. It is claimed that the time | water and impurities. The water chamber is carried 
required to re-set the picks is about one-sixth of that | on chocks on the bottom of the containing vessel 
usually required for ordinary picks while they have, | below which the clean steam outlet is situated. 
for the double pick, a life of four to ten times that | The screen is formed with a number of projecting 
of the ordinary picks, even allowing for the fact that | fins derived from the perforations and arranged 
the material employed renders them incapable of | spirally. The entering steam is deflected upwards 
being re-sharpened. towards the edges of these fins, and the water is 
caught by them and trapped in the water chamber 
which is drained by a pipe controlled by a regulating 








* See ENGINEERING, vol. exxvi, page 819 (1928), and | 
vol. exxx, pages 189 and 259 (1930). 1 


Fie. 11. Steam Puririer; Messrs. Boiron 
SUPERHEATER AND Pirpeworks, LIMITED. 


cock. The clean steam flows round the water 
chamber to the outlet. The apparatus, as demon- 
| strated on the stand, appeared very effective. 

| To meet cases in telephone and power trans- 
| mission where an overhead insulated cable possesses 
jadvantages both over a bare conductor and an 
underground cable, Messrs. Pirelli-General Cable 
Works, Limited, Southampton, have designed a 
|new catenary cable, examples of which were on 
| view. This consists of a cable of conventional 
pattern, such as the three-core type with impreg- 
nated paper insulation, which is covered with a 
lead sheath and is connected in the factory to a 
stranded galvanised-steel catenary wire, either by 
binding wire or tape. The binding wires are 
usually of aluminium, so that no chemical action 
takes place between the steel or the Jead, and are 
laid side by side, the lay being sufficiently long to 
enable the supporting fitting to grip the catenary 
strand without touching them or the sheath. The 
cable is therefore supported by the binding wires 
alone, the latter thus taking the place of cable 
rings. Suspension is arranged so that the cable is 
not rigidly clamped, except at the ends of the run. 
To make a connection from it to switchgear, trans- 
formers or another cable, a tail can be joined in 
either at the pole or in the span by means of a 
fitting which consists of a lead sleeve and suspension 
clamps which grip the catenary strand between 
adjacent turns of the binding. Local bending is 
thus prevented, and provision is made for longitu- 
dinal expansion. The catenary strand can be used 
for earthing. The size of the catenary naturally 
depends upon the size of cable section, span, per- 
missible sag, loading conditions, and factor of 
safety, but for a 0-01 sq. in. cable with a span 
of 150 ft., a maximum sag at 22 deg. F. of 3 ft., an 
ice loading of # in., a wind load of 8 lb. per square 
foot of projected surface of ice-covered cable and 
strand, and a factor of safety of 2-5, a catenary of 
No. 7/8 S.W.G. 45-ton quality strand is recom- 
mended. 

Three of the new exhibits have recently been 
described in these columns. One of these was a 
single-cylinder vertical crude-oil engine on the 
stand of Messrs. Tangyes, Limited, Birmingham, 
a description of which, though a multi-cylinder 
unit, appeared in ENGINEERING, on page 635 ante. 
Another was the Wee-Megger portable insulation 
tester made by Messrs. Evershed and Vignoles, 





Limited, London. It was exhibited on the stand of 








730 


Messrs. Haslam and Stretton, Limited, 37, The 
Hayes, Cardiff, and illustrated on page 552 ante. 
On this stand was also a flameproof mining-type 
switch with special earthing features, made by 
Messrs. A. Reyrolle and Company, Limited, 
Hebburn-on-Tyne, and a range of apparatus for 
the descaling of boiler and condenser tubes, made 
by Messrs. Flexotube (Liverpool), Limited, Liver- 
pool. The third of the items above referred to 
was the mechanical stoker for heating boilers known 
as the “ Robot Fireman” and described in En- 
GINEERING, page 651 ante. This was exhibited by 
Messrs. Combustion Engineering, Limited, Aldwych 
House, London, W.C.2, on the stand of Messrs. G. 8. 
Mottram and Partners, Limited, 15, Dumfries-place, 
Cardiff. A new air pre-heater for industrial boiler 


plants, and an apparatus known as the Lindsay | 


Turbulator, for improving combustion in Lancashire 


boiler furnaces, were also shown by Messrs. Combus- 


tion Engineering, Limited. 

Along with the varied examples of motor-control 
gear and switchboards exhibited by Messrs. Allen 
West and Company, Limited, Brighton, were 
several new lines of manufactures taken up by the 


firm since the last exhibition. These included 
overhead line equipments up to 33,000 volts, and 
tetra-chloride liquid fuses suitable for varying 


pressures up to 132,000 volts. A good display of 
Bailey boiler metering equipment was also made 


by this firm. Messrs. Babcock and Wilcox, Limited, 


Farringdon-street, London, E.C.4, had a large 
stand on which the chief exhibit was a No. 28 


Babcock chain grate stoker, forming part of an 
wder for Lots-road power station, London. The 
air for combustion passes through the lower run of 
the chain before entering the compartments. The 
rear end of the grate is stepped downwards to facili- 
tate clinker and ash removal, and round the rear 
end the links are subjected to a relative movement 
with each other to ensure effective cleaning and 
cooling. A new section of rolled-steel joist for pit 
props which, it is claimed, provides equal resistance 
to bending along either axis, was shown by Messrs. 
The British (Guest Keen Baldwins) Iron and Steel 
Company, Limited, Port Talbot. This joist is of 
H section, but the two opposing flanges, instead of 
being flat, are cambered, so that the outer surfaces 
of the H are concave. Messrs. G. A. Harvey and 
Company (London), Limited, Greenwich Metal 
Works, S.E.7, had a very comprehensive display of 
perforated metals and screens for mining and 
quarrying purposes, and woven-wire mesh for 
sifting, filtering, sorting, &c., in a great variety of 
metals. The pressed mild-steel gutters also shown 
were a good example of the firm’s smaller pressed 
industrial work. Of the remaining firms, it may be 
said that though we have dealt with their main 
products on previous occasions, each of them showed 
progress in detail, and their displays were representa- 
tive and well arranged. 





153-IN. SWING COMBINATION 
TURRET LATHE. 


Tue high rates of production demanded from the 
modern lathe, combined with the necessity for pro- 
ducing work true to size within the very fine limits 
now so commonly employed, make it imperative that 
these tools should not only be initially capable of 
extremely accurate work, but must remain so, and, 
moreover, that they can be effectively worked without 
lessening the operator's efficiency from fatigue. Atten- 
tion to these points has, in the main, dictated the 
design of the combination turret lathe illustrated in 
Fig. 1, on the opposite page, and Figs. 2 to 9 on Plate 
X XVII, and just introduced by Messrs. Alfred Herbert, 
Limited, Coventry. Accuracy anc darability have been 
obtained by the use of a bed of very stiff construction, 
provided with separate ways for tae saddle and turret 
slide, which ways are preserved in their original finish 
by covers in close contact with them. The operator 
has been considered by grouping all the speed and 
feed change controls closely together, and by pro- 
viding them with indicating dials having exceptionally 
large figures. This grouping has, further, simplified 
the saddle and turret slide aprons, and, as the lathe is 
not intended for very long work, this does not involve 
undue movement on the part of the operator. Other 
features, referred to later, are embodied to conduce 
to the essentials already mentioned, but one of them 
in particular may be mentioned at this point as forming 
& very convenient expansion of the lathe’s functions. 
This is the provision of a chasing attachment which 
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|can be fitted to the machine when it is supplied or 
attached later should it be found desirable. There 
is a tendency not to employ the ordinary turret lathe 
for chasing, and this independent attachment therefore 
enables a simpler machine to be supplied for use in 
its primary functions, while rendering it possible to | 
| perform chasing operations should another machine | 
| not be available. 

| The lathe, which is known as the Herbert 7a Com- 
bination Turret Lathe, has a swing over the way covers 
of 15} in., and, over the cross slide, of 8} in. The 
|maximum distance from the end of the spindle to the 
| turret face is 43 in. and the hole through the spindle, 
| when an air-operated chuck is not fitted, is 24, in. In 
|this connection it may be mentioned that in several 
| of the figures an air-operated chuck is to be seen. This 
does not form part of the standard equipment, though 
its use may be recommended on the score of rapidity 
of action. A 12-in. Coventry chuck is otherwise suit- 
| able for most of the work to be held in the lathe. The 
| general appearance of the machine is well shown in 
Fig. 1, and in outline in Fig. 2, the neat design of the 
feed gear-box and aprons being particularly noticeable. 
The combined stop bar, for both saddle and turret 
slide is also prominent. The bed is a plain straight 
| casting with all four ways extending from end to end. 
| The centre part is made with four deep girders, each 
|of which is formed into a way at its top as shown in 
| Fig. 3. The girders are connected by a number of 
transverse webs 8o that the whole casting is very stiff 
yet presents a number of unobstructed openings 
through which the chips can fall to the steel tray 
beneath. 

Three of the ways are of the inverted-vee type, the 
fourth being flat. As will be seen in Fig. 3, the first and 
third ways, counting from the front of the machine, 
carry the saddle. The second and fourth carry the 
turret slide, the way-covers attached to which are seen 
passing through the saddle. These covers also pass 
one outside and one below the headstock. Conversely, 
the covers for the saddle way pass through the turret 
slide, and through and beside the headstock. The 





| must be done before any speed change is made. 





arrangement may be better seen in Fig. 7. As the 
covers are actually in bedded contact with the surface 
of the ways throughout their whole length, even grit 
and cutting lubricant cannot reach the ways, but the 
arrangement of the covers does not in any way restrict 
the relative movements of the saddle and turret slide, or 
prevent the saddle from being run up close to the chuck. 
In construction, the flat surface is ground by a plano- 
type surface grinder, and a vee-wheel, trued to the 
correct angle by a special device, is then substituted for 
the flat wheel. Each of the inclined surfaces of the 
three vees is then ground so that all the top bearing 
surfaces of the bed are finished with one setting of the 
work. 

The vee construction was selected in order to get rid 
of a defect in flat surface ways, which consists of a 
tendency of the saddle to twist in a horizontal plane 
under the pressure of the tool when starting a cut. This 
twisting movement is only limited by the working toler- 
ances at the sides of the ways, and is a frequent cause 
of failure of alloy-steel tools, when the saddle takes up 
the tolerance and becomes rigid and the tool is forced 
suddenly into the work. With the vee-bed, twisting of 
the saddle cannot occur, as any lateral movement means 
an accompanying vertical movement also, which is pre- 
vented by the gibs on the surfaces under the two outer 
ways shown in Fig. 3. A saddle mounted on vee-ways 
is also, obviously, self-aligning. As an indication of the 
| stiffness of the bed the results of atest may be cited. A 
| bed, without the headstock, was taken and securely 
| bolted down by the foot at the headstock end. The 
| other foot was left free. A bar was then attached to the 
| flat way, at the extreme opposite end of the bed. This 
| bar rested on the other three ways and overhung the 
bed at the opposite side, forming a lever 36 in. long. 
A weight of 215 Ib. was hung at the end of the lever 
and thus put a twisting moment on the bed. Measure- 
| ment with a dial micrometer at a point close to the 
attachment of the lever showed a distortion of only 
0-003 in., a figure which may be taken to indicate that 
the bed is unaffected in normal use by the weight and 
uneven mounting of the tools in the turret, even under 
the heaviest cuts obtainable with high-speed cutting 
alloys. 

The headstock is a sturdy-looking box casting rigidly 
bolted to the bed. The main spindle is mounted on 
large parallel roller bearings, but part of the journal 
load is also taken by the two sets of opposed ball bear- 
ings which take the thrust in both directions. The 
whole of the spindle bearings, which are made specially 
for the lathe, are of the precision type and have both 
inner and outer races clamped. They are carried 
directly in two heavy housings which are an integral 
part of the headstock. The driving-pulley shaft and 
those of the transmission gears are mounted on anti- 
friction bearings. There are no loose gears on the main 














spindle, but two are keyed to it near the front bearing. 
The gears are all of heat-treated chrome-nickel steel, 


as are the multiple splined shafts on which the sliding 
gears are mounted. The speed-change control is shown 
in the upper part of Fig. 4. The operator's right hand 
is resting on a lever which actuates a double multiple- 
dise clutch, for reversing, starting and stopping the 
spindle, a brake coming automatically into action when 
the lever is put over to the position for the latter, which 
The 
short lever on the headstock selects a set of four slow or 
four fast speeds, the individual speed required being 
picked out by turning the capstan wheel above it. The 
eight spindle speeds thus made available range from 
46 r.p.m. to 750 r.p.m., in geometrical progression, in 
either direction. These speeds are indicated by large 
figures arranged in fast and slow pairs on each side of 
the clearly defined centre lines, and come into line with 
a fixed indicating plate marked opposite the respective 

res “slow” or “fast.” The lower part of the 
headstock is used as an oil tank from which the oil is 
drawn by a pump and delivered, filtered, through a 
glass column, in which the flow can be observed, on the 
top of the headstock. From this, the oil falls on to a 
tray which spreads it over the gears, bearing, &c. 

The feed box and its controls are shown in the 
lower part of Fig. 4. In this case also eight changes are 
obtainable in either direction, for both the saddle and 
its cross-slide and for the turret slide. These range 
from 12 cuts to 160 cuts per inch. The small lever at 
the top left-hand corner of the feed box is for reversing 
all the motions. The one below it selects either four 
coarse or four fine feeds for the saddle, and the par- 
ticular feed required is set by the capstan wheel which 
is held by the man’s left hand. The indications are 
arranged similarly to those of the speed changes, except 
that the figures are formed on a conical surface, instead 
of a flat surface, so as to be more easily seen. The small 
lever at the bottom of the feed box and the adjacent 
capstan wheel make the changes for the turret slide. 
The changes for the saddle and turret slide are indepen- 
dent of one another. The main lever is moved to the 
“stop” position before any change in the feed rate is 
made. The gears and splined shafts are of heat-treated 
chrome-nickel steel. All the mechanism is lubricated 
from oil contained in the lower part of the feed box. 

A view of the saddle is given in Fig. 5. The covers for 
the ways can be seen at the right hand. On the left 
hand is a lever for clamping it to the bed. The apron, 
which is totally enclosed and forms an oil bath for the 
internal mechanism, carries, on the right, a handwheel 
for the cross traverse for the slide and one, towards the 
left, for the hand longitudinal traverse of the saddle. 
The former has an adjustable graduated index disc and 
the latter an accurate indicator which enables length 
dimensions to be turned within fine limits. Both hand- 
wheels are balanced. The two lower levers provide for 
the hand engagement and disengagement of the longitu- 
dinal and cross feeds, respectively. The automatic feed 
release for each motion is by a dropping worm, carried in 
the firm’s anti-friction worm box. The two feeds are 
effectively interlocked to prevent mistakes in operation. 
The longitudinal motion is by rack and pinion in the 
usual manner, the rack being particularly massive. 
The cross slide, square turret and rear tool post are of 
steel, the indexing mechanism of the former being 
hardened. The feed screw has ball washers to take the 
thrust in both directions. The square stop bar is pro- 
tected by a hinged cover, and the abutment on the 


| cross slides can be run past any of the stops when 


required. The stops trip the feed and also act as dead 
stops. 

The turret slide is shown in Figs. 1 and 2. The 
turret is hexagonal, with faces 7 in. by 44 in., and tool 
holes 2} in. in diameter. It is rotated by hand. The 
automatic feed gear is similar to that of the saddle, 
and the apron is totally enclosed to form an oil bath. 
The small projecting rods seen at the base of both 
aprons in several of the figures actuate a safety device 
which disengages the automatic feed of the saddle and 
slide as they approach near each other, but before they 
make actual contact. The rapid power traverse for 
the turret slide is driven by the constant-speed shaft 
at the back of the lathe seen in the lower part of Fig. 8. 
This receives its motion from the headstock and 
actuates mechanism in a supplementary apron carried 
on the back of the slide. The motion is controlled by 
the vertical ball-ended lever shown in Figs. 1 and 2. 
which is moved in the direction in which it is desired 
the slide shall travel. The rapid power traverse is 
automatically disengaged a little before the turret slide 
would strike the end of the bed or the saddle when 
moving to the right or left, respectively. The hand- 
feed capstan wheel is also automatically disconnected. 
so that it does not rotate when either the automatic 
feed or rapid power traverse is in use, but is rigidly 
locked to its shaft when these motions are not engaged. 

The stop bar for both the saddle and the turret slide 
is shown in Fig. 6. It is of the hexagon pattern and is 
divided into two parts, by a joint in the bracket seen 
just below the saddle apron, in such a way that while 
both parts can be moved together longitudinally they 
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Fie. 1. 


ue entirely independent as regards rotation. The 


saddle stop bar is indexed by hand, as seen in Fig. 6, | 


but the turret-slide stop bar is rotated automatically 
from the gear casing shown at the right hand of the 
bed in Fig. 2. The stops trip the feed and also act as 
dead stops. The trip plunger in the turret slide apron 
is automatically drawn upwards clear of the stops on 
the bar when the rapid power traverse is engaged, to 
avoid the possibility of a stop being struck at high speed. 
The plunger is also drawn clear when the turret and 
stop bar are rotated, this action removing the possi- 
bility of a stop striking the plunger sideways if the 
two happen to be in line. It will thus be seen that the 
machine is adequately furnished with safety devices 
and, in this connection, attention may be drawn to 
the completeness of the casing in the various drives 
trom the main pulley onwards. The longitudinal 
movement of the stop bars in unison is a convenient 
way of adjusting the saddle and turret motions to 
accommodate variations in thickness of different pieces 
of work. As is well known, rough castings from the 
same pattern are not always the same in length, 
and this is a troublesome matter to cope with by 
re-setting each stop, but when the whole of the 
stops can be moved simultaneously without altering 
their relative positions, the necessary adjustment is 
simple. In this machine the longitudinal movement 
of the bars is effected within fine limits by the right- 
and left-hand screw device seen at the bottom of Fig. 4. 

The chasing attachment, referred to earlier as being 
an optional fitting, is shown in place in Figs. 8 and 9. 
It is fitted at the back of the machine, and does not 
interfere with the feed motion in any way. The 
mechanism consists of a leader shaft driven from the 
main spindle through a train of enclosed gears mounted 
on ball bearings. The back of the saddle carries a 
slide to which the leader nut is attached. This slide 
is moved to engage and disengage the nut from the 
leader by mechanism actuated by a lever at the front 
of the saddle. The chaser is withdrawn from the 
cut by the cross-slide feed screw, which enables a fixed 
cross feed nut to be used and ensures the minimum of 
backlash. The leaders are the same as those used 
on Messrs. Herbert’s No. 4 capstan lathe, and can be 
readily changed for those of other pitches, as also can 
be the nuts. Each leader can be used for chasing a 
thread having half its own pitch, and, left-hand leaders 
are, of course, required for left-hand threads. Al- 
though not shown in Fig. 8, the leader is protected 
from chips by a cover. The drive attachment is 


shown in Fig. 9. When the chasing attachment is 
not in use it is disconnected by pulling out the knob 
on the gear casing. The sliding-way covers and the 
holes through which they move should be noted in | 
this figure. As an indication of the accuracy of this | 
chasing attachment, it may be noted that a test made | 
with it showed a pitch error of only 0-0004 in. in a 
length of 3in. of thread. The material cut was 
phosphor bronze, and the thread formed was 1} in. 
in diameter with twelve threads per inch. The leader 
was a standard one taken at random from stock. 

The lathe is shown arranged for a single-pulley belt 
drive. The pulley is 9 in. in diameter, with a belt 
4 in. wide and should be driven at 750 r.p.m. Various 
types of motor drive can be fitted together with appro- 
priate control gear. A 7}h.p. motor is required running 
at 950 r.p.m. The main lubrication system has been 
referred to. The slides and those bearings not in oil 
baths are lubricated either by oil reservoirs with wick 
feeds or by grease nipples, methods which only require 
attention at long intervals, so that the use of an oil can 
by hand is practically eliminated on the machine. 
A cooling-lubricant pump can be fitted if required. 
This is driven from the rapid power traverse shaft 
through a clutch, so that it can be disconnected when 
required. The arrangement of the delivery pipes, &c., 
will be clear from several of the figures. Other extras 
are a taper attachment, and a chuck guard. The 
former is attached to the back of the saddle and is 
adapted for tapers having the large end towards either 
the right or left, both external and internal. It can 
be connected or disconnected from the front of the 
lathe. When used with the chasing attachment, taper 
threads can be chased. The chuck guard is adjustable 
to suit different thicknesses of chuck, and can be 
swung out of the way when using the wrench. It is 
of aluminium. 

As regards performance, a demonstration test showed 
a remarkable reserve of power. The test piece con- 
sisted of a hollow cast-iron bar having a hardness 
of 198 Brinell. It was reduced in diameter from | 
7} in. to 64) in., at a speed of 280 r.p.m. This was 
equivalent to a cutting speed of 580 ft. per minute. 
The cut was }in. deep, the feed rate, 25 cuts per inch, 
and 132 cub. in. of metal were removed per minute. 
The cutting tool was mounted in the square turret on 
the saddle. A boring test on the same piece, with a | 
double boring tool mounted in the turret, was carried 
out by opening the bore from 2} in. to 3} in. diameter, 
viz., a } in. cut. The spindle speed was 335 r.p.m., 


LATHE ARRANGED FOR Bect-DriveE AND Firrep witH AIR-OPERATED CHUCK. 


giving a cutting rate of 330 ft. per minute. The feed 


| rate was 36 cuts per inch, and the metal was removed 


at the rate of 66 cub. in. per minute. The tools in 
both cases were tipped with the new all-British high- 
speed alloy steel, “ Ardoloy.”’ It will be realised that 
these rates are not put forward as normal working 
conditions. The demonstration was intended to show 
what could be done on the lathe, without chatter, 
vibration, or other disturbing features developing. 








BICENTENARY OF ARKWRIGHT. 


To-pay is the bicentenary of the birth of Sir 
Richard Arkwright, the foremost figure in the history 
of the textile industry in the Eighteenth Century, 
and the founder of the factory system of cotton 
manufacture as we know it to-day. To mark the 
event, a special meeting of the Newcomen Society 
was held at the Science Museum on December 14, 
when Mr. F. Nasmith gave a public lecture on the life 
and work of Arkwright. Prior to the lecture, Mr. 
G. T. Richards conducted the members of the Society 
around the gallery in the Museum where Arkwright’s 
original .nachines are exhibited, while after the lecture 
a kinematograph film was shown illustrating the 
modern processes of cotton manufacture. Arkwright, 
it may be recalled, was born at Preston, and died at 
Cromford, Derbyshire, on August 3, 1792, at the age of 
59. Brought up in the poorest circumstances, he 
started life as a barber, but turning his attention to 
machinery for cotton spinning, in 1769 he took out 
his patent for spinning by rollers, and, in 1771, with 
his partners Strutt and Need, built the Cromford 
factory. Gradually rising in station, he played a most 
important part in industrial development, and, in 1786, 
he was knighted by George LII. Alone among his 
contemporary inventors of cotton machinery he 
reaped a handsome reward from his labours, and at 
his death left a fortune of half a million. 

A proper appreciation of Arkwright’s remarkable 
influence on the development of the factory system 
in the cotton industry, said Mr. Nasmith, could only 
be obtained by an understanding of the conditions 
which prevailed when he commenced to take an interest 
in cotton spinning, and of the processes through which 
cotton passes from its raw state to the finished 
product. Textile manufacture in the early part of 
the Eighteenth Century was a domestic industry, 
carried on solely by manual labour and with the 
aid of crude appliances. But it was on the eve of an 
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astonishing revolution. The year succeeding Ark- | 
wright’s birth saw the invention, by John Kay, of the 
flyshuttle, an invention which greatly increased the out- 
put of the hand weaver, and immediately led to a 
demand for improved and faster methods of spinning. 
Other inventions followed quickly. In 1738, Paul's 
invention of spinning by rollers came out, and in 1748 
the same inventor's carding engine was introduced. 
One improvement led to another, and Arkwright grew 
up in a world crying out for new ideas. There was 
a market for new methods, and Arkwright was the 
man who, more than any other, had vision to see and 
energy to consummate. 

Both in his apprenticeship days and when he set up 
as a barber in Bolton and travelled the countryside 
buying hair for wigs and selling hair dye, Arkwright 
was in constant touch with persons engaged in the 
textile industry and, possessing an inquiring spirit and 
sound business acumen, he was able to appreciate 
what had been done and what remained to be done. 
This led him when a young man to abandon his barber- 
ing for the cotton business, and in 1769, at the age of 
37, he took out his famous patent No. 931, which laid 
the foundation of the fortunes of himself and many 
others. The important feature of this patent was 
the use of rollers for drawing out the fibres parallel 
to one another before the cotton was actually twisted 
into a thread. Paul had used only one pair of rollers 
but Arkwright used four pairs. Moreover, his top 
rollers were covered with leather and his bottom 
rollers fluted so as to grip the fibres better, and each 
pair of rollers revolved faster than the preceding pair. 
Herein lay the great novelty of Arkwright’s machine, 
for the actual twisting and winding of the cotton as it 
left the rollers was done by a revolving spindle, as was 
the practice. This patent ran its full period of fourteen 
years ; it was never challenged, and Arkwright enjoyed 
the advantages and profits of the new spinning machine 
which, later on, after the erection of mills driven by 
water power, became known as the “ water frame.” 
His second patent, taken out in 1775, had a very 
different history to that of 1769. It was a bad example 
of a specification; it was assailed in the courts, and 
after three trials, much to Arkwright’s chagrin, was 
annulled. 





But Arkwright’s place as one of the greatest pioneers 
of industry, said Mr. Nasmith, does not rest on his 
claims as an inventor so much as upon his extraordinary 
organising powers and his ability to establish a system 
of co-operative effort. Making use of all known 
improvements, he set out, in ordered fashion, in one 
building, machines different in character and design, 
driven by mechanical power and arranged so as to 
secure a continuous flow of material from the raw | 
state through the various processes until it emerged | 
a finished yarn. It is easy enough to improve, but | 
the initial conception of the idea of a complete cotton- | 
spinning factory showed genius of a high order. 

Arkwright’s great assets were his perseverance, his | 
dominating personality, and his singleness of purpose. 
Keen in business, he was generous in disposition, and 
could maintain friendly relations with men of opposite 
views. He was twice married. By his first wife he 
had one son, also named Richard, who was once 
spoken of as the richest commoner in England, His 
second marriage took place in 1761. Some years later 
a separation took place, but Arkwright made his wife 
an allowance of 500/. a year, and, it is said, was never 
known to say an ill word about her. In his later days 
he built a fine house at Willersley, near Cromford, and 
at his death was buried in Cromford Church. His 
portrait, by Wright, is in the National Portrait Gallery, 
but no monument to him has ever been erected. . 











LEVERHULME SrupentTsuir In CHEMICAL ENGINEER- 
1nG.-Two studentships, each of the value of 2501. and 
tenable for two years, have recently been founded by 
the Trustees under the will of the late Lord Leverhulme. 
These studentships are to enable graduates in chemistry | 
or engineering to obtain advanced training in the prin- 
ciples and practice of chemical engineering in the Ramsay 
Memorial Laboratory of Chemical Engineering, University | 

| 
| 


College, Gower-street, London, W.C.1. The student 
ships have been awarded to Messrs. P. C. Carman and 


H. Lewis 
Import Duties on Cupro-Niceet Tuses, Hrxces, | 
AND SiLico-MANGANESE.-The Import Duties Advisory 


Committee, Caxton House (West Block), Tothill-street, 
London, 8.W.1, gives notice of an application for drawback 
under Section 9 of the Finance Act, 1932, in the case of oil 
and water coolers for marine turbine engines, In respect | 
of the cupro-nickel tubes used in their manufacture, or | 
alternatively under Schedule LI of the Import Duties Act, 
in respect of cupro-nickel tubes for oil and water coolers 
The Committee also gives notice of an application, under 
Schedule Ll of the Import Duties Act, for an increase 
in the duties on iron and steel hinges and for the addition | 
to the Free List, of silico-manganese. Any representa- | 
tions which interested parties desire to make in regard | 
to these applications should be addressed in writing 
to the secretary of the Import Duties Advisory Com. 
mittee not later than January 4, 1933 ' 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing date of which 
are given. Further details may be obtained on applica- 
tion to the Department, the reference numbers appended 
being quoted in all communications. 

Sewage Main.—The supply and construction of a cast- 
iron or steel sealed sewage main in Shubra, Cairo, and 
subsidiary works. The Egyptian Ministry of Public 


Works, Cairo; January 10, 1933. (Ref. No. G.X. 
12,127.) 

Steel Tubular Poles.—The supply of steel tubular 
poles. The Indian Stores Department, New Delhi ; 


January 23, 1933. (Ref. No. G.X. 12,132.) 





CONTRACTS. 


Messrs. Loper-Corrrett, Limirep, 47-51, King 
William-street, London, E.C.4, have recently received an 
order for a blast-furnace gas-cleaning pliant for the 
Margam Works of Messrs. The British (Guest, Keen, 
Baldwins) Iron and Steel Company, Limited. The plant, 
which is in addition to the firm’s Halberg-Beth installa- 
tion, will have a capacity of 1,000,000 cub. ft. of gas, 
measured at N.T.P., per hour, and the guaranteed degree 
of cleaning is 0-02 grains per cubic foot. 

Messrs. Minraieres, Bickerton anp Day, Limirep, 
Hazel Grove, near Stockport, have recently received 24 
ordeis for Mirrlees-Diesel and Mirrlees-Ricardo high- 
speed Diesel engines from Barnstaple Corporation, 
Jersey Electricity Company, Oban Electricity Works, 
Herne Bay Waterworks, Chester Water Works, Messrs. 
H. and L. Slater, Limited, Bollington, Cheshire, and 
other administrations and firms in this country, and 
from electricity undertakings and manufacturing con- 
cerns in India, Trinidad, Sierra Leone, Egypt, and Aden. 
In 11 cases the orders were repeat orders. 

Messrs. Tue D. P. Batrrery Company, Liuirep, 
Bakewell, Derbyshire, have supplied batteries, to the 
order of the Southern Railway Company, for the opera- 
tion of the new signalling equipment, installed in con- 
nection with the Brighton-line electrification. Batteries 
comprising, respectively, 70 and 56 cells, “‘ T.I.”’ nine- 
plate, having a capacity of 144 ampere-hours at the 
10-hour rate, have been installed at Three Bridges and 
at Haywards Heath, and two batteries, each consisting 
of 60 “ W.S.” 11-plate cells, having a capacity of 500 
ampere-hours at the 10-hour rate, have been installed at 
Brighton. 


BOOKS RECEIVED. 


Air Ministry. Air Publication No. 1417. Jupiter 
VIUIF., VIIIF.P., XIF. and XIF.P. Aero Engines. 
London His Majesty's Stationery Office. [Price 
be. net.) 


United States Bureau of Standards. Circular No. 399. 
Standard Time Throughout the World. Washington : 
Superintendent of Documents. [Price 5 cents.] 

Strength of Materials. By J. P. Korrcamp and A. C. 
Harrer. Third edition. New York: John Wiley & 
Sons, Inc. London: Chapman and Hall, Limited. 
[Price 10s. 6d. net.) 

Ordnance Survey. An Outline of the History and Revision 
of 25-in. Ordnance Survey Plans. By Capt. J. C. T. 
Wru1s. London: His Majesty's Stationery Office. 
[Price 2s. 6d. net.]} 

Smithsonian Institution. Publication No. 3145. Sun 
Spots and Radio Reception. By H. T. Stetson. No. 
3149. Present Status of Theory and Experiment as to 
Atomic Disintegration and Atomic Synthesis. By R. A. 
Mini. No. 3150. Assault on Atoms. By A. H. 
Compton. No. 3151. Two-Way Television. By 
H. E. Ives. No. 3167. Brobdingnagian Bridges. By 
O. H. AMmManv. No. 3168. Albert Abraham Michelson, 
By F. R. Movtton. Washington: Smithsonian 
Institution. 

Tokyo Imperial University. Aeronautical Research Insti- 
tute. Report No. 85. Thomson Effect of Crystalline 
Substances. By Yosrrost Enpd. [Price 0-40 Yen.] 
No. 86. On the Balancing of Two-Stroke 12-Cylinder 
Engines. By Fusto NAKANISHI. [Price 0-15 Yen.] 
No. 87. A New High-Speed Indicator for Internal- 
Combustion Engines. By Fusto NAKANISHI. [Price 
0-25 Yen.) Tokyo: Imperial University. 

Vermessungskunde. Vol. I. Part IV. By Dr.-Ine. M. 
NABAUVER. Second edition. Berlin: Julius Springer. 
[Price 23-50 Marks. ] 

The Catalytic Oxidation of Organic Compounds in the 
Vapour Phase. By L. F. Marck and D. A. Hangn. 
New York: The Chemical Catalog. Co., Inc. [Price 
9 dollars net. } 

Department of Scientific and Industrial Research. Physical 


and Chemical Survey of the National Coal Resources. | 


Yorkshire, 
South Yorkshire Area. 
His Majesty’s Stationery 


Nottinghamshire and Derby- 
The Silkstone 
Office. 


No. 25. The 
shire Coalfie ld. 
Seam. London: 
[Price le. 6d. net.) 
University of Illinois. 
Bulletin No. 243. 


Engineering Experiment Station. 
The Creep of Lead and Lead Alloys 


used for Cable Sheathing. By H. F. Moore and 
N.J.Atteman. [Price 15 cents.] No. 244. A Study 
of Stresses in Car Axles under Service Conditions. 


By H. F. Moore and others. [Price 40 cents.] No. 
245. Determination of Stress Concentration in Screw 
Threads by the Photo-Elastic Method. By 8S. G. Hatt. 
Price 10 cents.) Urbana, Ill.: University of Illinois. 

Jahrbuch, 1932. Der Deutschen Versuchsanstalt fiir 
Luftfahrt, EV., Berlin-Adlershof. Edited by Dr.-Ine. 
Wiis. Horr. Munich and Berlin: R. Oldenbourg. 
[Price 35 marks. ] 
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PERSONAL. 


THE partnership which has hitherto been carried on 
under the name of Messrs. Boorn, WILSON AND Pertir, 
consulting engineers, 64, Victoria-street, London, S.W.1. 
is being dissolved by mutual consent on December 25. 
Mr. H. Cecil Booth and Mr. Charles W. Pettit will con- 
tinue to practise in partnership at the above address 
under the style of Messrs. Booth and Pettit, and Mr. J. 8. 
Wilson will practise independently in the same building. 

Mr. Matcotm K. Scort, son of Mr. Andrew Scott, has 
been appointed assistant secretary to Lloyd’s Register 
of Shipping, 71, Fenchurch-street, London, E.C.3 

Messrs. Toe MaGNouia AntI-FRicTION Metar Com- 
PANY OF Great Britain, Limirep, are removing their 
registered office from 49, Queen Victoria-street, London, 


E.C.4, to 34, Victoria-street, S.W.1, on January 1, 
1933. 
Messrs. Tue Nationa Gas ENGINE Company, 


Limirep, Ashton-under-Lyne, have changed their name 
to Messrs. The National Gas and Oil Engine Company, 
Limited, this title being more indicative of their 
productions. 

Mr. H. T. Trzarp, C.B., F.R.S., has been appointed 
Chairman of the Aeronautical Research Committee in 
succession to Sr Ricuarp T. GiazesrRook, K.C.B., 
F.R.S., with effect from April 1, 1933. Sir Richard 
Glazebrook was appointed Chairman of the Advisory 
Committee for Aeronautics in 1909, and when this body 
was reconstituted in 1920 as the Aeronautical Research 
Committee he was again chosen as Chairman. 

Str Francis GoopENnovuGs has accepted the invitation 
of the Senate of the University of London*to join th 
Governing Body of the Schooi of Slavonic and East 
European Studies. 

Mr. Arruur Dockxine, who was formerly associated 
with Messrs. Premix Gas Plants, Limited, has founded 
the firm of Messrs. Arthur Docking and Company. 
Radiant Works, Johnson-street, Westminster, London, 
8.W.1, for the carrying out of industrial heating work in 
association with Messrs. Crossley Brothers, Limited. 
Openshaw, Manchester. 


NOTES FROM THE NORTH-WEST. 
MANCHESTER, Wednesday 

General Outlook.—The customary year-end falling 
off in business, coupled with stocktaking operations at 
a number of large consuming works, have, in the last 
few days, served further to increase the general depression 
prevalent in the North-Western area iron and steel 
trades, and in few quarters is any optimism displayed 
regarding conditions in the early part of 1933. Most 
works with thin order books will avail themselves of th: 
coming holidays to shut down plant for longer periods 
than in previous years, in the faint hope of business 
accumulating while the works are closed. In some case= 
premises will remain closed from December 24 until the 
middle of the New Year week. In the steel section 
prospects are still dismal, but foundry-iron makers are 
hopeful of obtaining some new business in the next few 
weeks as the result of orders secured recently by some of 
the larger textile-machinery manufacturing interests 
Light-castings makers are not too badly placed, and 
several jobbing foundries report rather better business 
than in the tast few months. 

Recent Engineering Orders.—Messrs. Craven Brothers 
(Manchester), Limited, Reddish, Stockport. have 
secured several useful contracts which enable them to 
face the coming year with assurance. These include 
orders for the manufacture of two 4-ft. wheel-turning 
and grinding machines for the Doncaster and Cowlairs 
works of the London & North Eastern Railway Vom- 

any ; a steam-driven spring-scragging machine for the 
Egyptian State Railways;, an electrically-operated, 
6-in. centre, repetition, motor-car axle lathe for Messrs. 

electrically - 


Vauxhall Motors, Limited, Luton; an ¢ 
driven portable billet-drilling machine for Messrs 
Stewarts and Lloyds, Limited, Glasgow: a rotary- 


cutter planing machine for removing the outer skin of 
copper billets for Messrs. A. Kemp and Son, Limited. 
Birmingham, and a number of smalier contracts. What 
is stated to be one of the largest, if not the largest. 
locomotive built in Europe has been completed by Messrs. 
Beyer, Peacock and Company, Limited, Gorton, Man 
chester. It is 260 tons in weight, and is capable of 
hauling a train of 2,500 tons. Messrs. Nasmyth, Wilson 
and Company, Limited, Patricroft, Manchester, are to 
build two 2-8-2 locomotives and tenders for the Egyptian 
State Railways. 

The Hematite Iron and Steel Industry.—Conditions 
are still improving in the Cumberiand and North 
| Lancashire hematite pig-iron trade, where recent ex 
pansion of demand has exceeded all the anticipations o! 
|a few months ago. In the steel section Workington 
well employed on slabs and billets, while Barrow is 
| engaged on railway materials and hoops. 








| Memet Harsour EXxTENsIon. the 


-The director ot 
| Klaipeda (Memel) Harbour Board states that work on 
| the extension of the harbour is expected to be finished 
|this month, as planned, unless frost interferes. Th 
| quays are nearly finished ; the breakwater is completed ; 
ballasting work is rapidly proceeding to the, rear of the 
quays. The northern quay of the winter port 1s being 
| paved with stone prepared at Kretinga. During the 
| summer and autumn of this year the port of Memel hae 
|had to accommodate 20 per cent. more shipping than 

last year. For the first eight months this year arrivals 
| and clearances have numbered 727 and 710, respectively, 
|compared with 664 and 659, respectively, during the 


same period of last year. 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—A very dull state prevails in the 
Scottish steel trade at present, and as specifications are 
so scarce most works might easily close down their 
plants this week instead of towards the end of next week 
for the year-end stoppage. The demand for heavy 
material has lately been very poor and the orders on 
hand do not amount to any tonnage of note, with the 
result that there are few mills in full operation. In the 
biack steel sheet trade there is still quite a fair amount of 
business passing for the thinner gauges, and orders on 
hand for the Far East form a very considerable total of the 
current business. On the other hand, there is very little 
business in the heavier gauges and galvanised varieties 
and makers are short of orders. Prices show no altera- 
tion and are as follows :—Boiler plates, 91. per ton ; 
ship plates, 81. 15s. per ton ; sections, 81. 7s. 6d. per ton ; 
black steel sheets, $ in., 7/. 15s. per ton ; and galvanised 
corrugated sheets (No. 24 gauge), lll. 5s. per ton, ail 
delivered at Glasgow stations. 

Malleable-Iron Trade.—Conditions in the malleable- 
iron trade of the West of Scotland are no better and 
there is still a great scarcity of business. The demand 
for bar iron as well as for re-rolled steel bars is so small 
that short time rules all round. Quotations keep 
steady and are as follows :—Crown bars, 91. 15s. per 
ton for home delivery, and 91. 5s. per ton for export ; 
and re-rolled steel bars, 7/. 5s. per ton for home delivery, 
and 61. 10s. per ton for export. 

Scottish Pig-Iron Trade.—There has been no change 
in the state of the Scottish pig-iron trade since the last 
report, and even the reduction of ls. 6d. per ton in the 
price of hematite, recorded last week, has failed to bring 
out anything new in the way of business. It is, of course, 
early yet to expect much improvement in the demand 
as consumers are themselves very short of work, but 
conditions are likely to get better before long and 
the reduced price may stimulate buying to a moderate 
extent. Foundry iron is also very slow of sale at the 
present time, for similar reasons, and the outlook all round 
is not very bright or encouraging. Orders coming to 
hand are easily met from stocks, which are fairly heavy, 
and furnaces in blast remain at two. The following are 
the current market quotations :—Hematite, 66s. per ton, 
delivered at the steel works ; foundry iron, No. 1, 70s. 
per ton, and No. 3, 67s. 6d. per ton, both on trucks at 
makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, December 17, amounted to 125 tons. Of 
that total 80 tons went overseas and 45 tons coastwise. 
During the corresponding week of last year the figures 
were only 23 tons overseas and 6 tons coastwise, making 
29 tons in all. 


NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

The Coal Trade.—Though the arrival of expected 
shipping has been delayed by foggy weather, export 
conditions were somewhat more active in the past week, 
when 398,130 tons of coal were shipped, which was 
28,000 tons more than in the preceding six days. Exports 
from Barry amounted to 104,355 tons, and at Cardiff 
to 96,315 tons, while Newport handled 56,460 tons and 
Penarth 24,985 tons. Swansea also cleared 65,530 tons, 
and Port Talbot 50,485 tons. Shippers, having in 
most cases previously completed their purchases for 
shipment this year, business was on quiet lines, and 
operators generally concentrated their attention on 
the loading of vessels already in dock, with a view to 
getting ships to sea before the holidays. The Madrid, 
Saragossa and Alicante Railway, of Spain, however, 
placed orders for 50,000 tons of Welsh large and small 
steam coal for delivery over six months, while the British 
Admiralty also contracted for 100,000 tons for delivery 
next year. Irregular working at the collieries is, how- 
ever, still unavoidable because of the limited demand 
for large coal, though some improvement in this respect 
is expected in the New Year when shipments will be 
resumed to the Egyptian State Railways who are in the 
market for 60,000 tons of large. Supplies of small 
coal are usually sufficient to meet requirements, though 
temporary shortages of named brands are being sometimes 
caused by the irregular working of collieries due to the 
general slackness in the demand for large coal. In 
fact, in some cases, collieries, in order to meet their obliga- 
tions in respect to small; have worked pits and stocked 
the production of large. Sized products are in short 
supply, the make being reduced by the limited output 
of large. Dry nuts are especially scarce and com- 
manded 30s. to 32s., or 10s. over the schedule prices, 
while beans and peas are also in fair request. 

More Steamers Commissioned.—Three more Cardiff- 
owned steamers have been brought back into service, 
which brings the total of re-commissioned laid-up vessels 
to 55 for the last three months. The Ravenshoe, 
belonging to Messrs. John Cory and Sons, which had been 
at Bideford since July, has arrived at Cardiff and been 
dry-docked for cleaning and repairs, while the Daybreak, 
owned by the Claymore Shipping Company, Limited, 
which has been at Cardiff since June, has also been 
dry-docked, besides the Umberleigh owned by the Tatem 
Steam Navigation Company, Limited, which has been 
at Barry since October. 


Local Industries.—Energetic efforts are being made 
by Cardiff manufacturers to meet the general depression 
in trade caused by the comparative slackness in the coal 
trade. A _ strong committee representing various 
industries, including baking, mattress making, oils, 





a piece of the firm’s Armourplate glass, measur- 


platform and tackle was 1 ton 3 cwt., and, in addition to 
the three elephants, three men stood on the platform. 
The total weight suspended from the glass was therefore 
over 5 tons. 
facture and its remarkable properties and characteristics 
were fully dealt with in an article on page 463 ante. 


material for making 


and is supplied in the form of rolls 22 yards in length 
and either 30 in. or 40 in. in width. 
advantages claimed for this material is that it is re- 


growing, bacon curing, tobacco, enamel ware, mineral 
waters, chemicals, confectionery, cardboard boxes, bed- 
ding, &c., has been formed to deal particularly with 
matters affecting the interests of local manufacturers 
with a view to extending present activities and creating 
new businesses, 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Despite the seasonal falling off in 
the demand for certain classes of steel products, the 
general position is more promising than for some time 
past. The new year is likely to see improvement in 
several important directions. The raw and _ semi- 
finishing steel trades are finding it extremely difficult 
to maintain production. Unless the situation shows 
early improvement, restriction on output seems inevit- 
able. In some quarters, the belief is expressed that the 
market for both basic and acid materials will tend to 
expand. The fluctuating state of business is reflected 
in the latest statistics relating to local steel production. 
In October, this area accounted for an output of 63,800 
tons as compared with 65,900 tons in September, and 
75,700 tons in October last year. There is still an absence 
of forward buying, users being content, owing to the un- 
certain state of the market, to buy sufficient to cover imme- 
diate needs. Quotations are unchanged, and are as 
follow: Hard basic billets, 7/. l5s.; soft basic billets, 
51. 17s. 6d.; West Coast hematites, 84s.; East Coast 
hematites, 79s.; Lincolnshire and Derbyshire No. 3 
foundry iron, each 63s. 6d.; Lincolnshire and Derby- 
shire forge iron, each 59s. 6d. ; bars, 101.; and sheets, 111. 
Rolling mills, forges, press shops, and foundries are 
working below capacity. Though order books show 
improvement, the amount of business being contracted for 
is below normal. Departments devoted to the produc- 
tion of hollow forged boiler drums are working at high 
pressure on contracts valued at many thousands of 
pounds recently booked in connection with electrical 
development schemes. The long hoped for revival in 
the call for railway rolling stock requirements is not 
yet in sight. The demand on both home and export 
account is very limited. Shipbuilding requisites and 
steelworks machinery show no improvement. Makers 
of agricultural machinery and parts are experiencing 
the seasonal quietness. Favourable developments are 
expected in the new year. The tool trades are able to 
maintain recent progress. Though weakness is manifest 
in certain directions, the general position is full of 
promise. 

South Yorkshire Coal Trade-—The demand for most 
classes of fuel is more encouraging, both on home and 
export account. Weakness, however, exists in certain 
directions. Industrial fuel shows a welcome improve- 
ment, and judging by the number of inquiries in circula- 
tion, is likely to make further headway. The Swedish 
State Railway is inquiring of South Yorkshire for 30,000 
tons of steam hards, and the Norwegian State Railways 
for 40,000 tons of steam coal. Electricity undertakings 
are. big buyers of smalls. The Liverpool Corporation 
is inquiring for 20,000 tons of fine slack for its electricity 
undertaking. The market in furnace and foundry coke 
is not so strong. Domestic fuel is in better demand than 
for some time past. Quotations are: Best branch hand- 
picked, 27s. to 28s.; Derbyshire, best house, 22s. to 
23s. 6d. ; Derbyshire, best brights, 18s. to 20s. ; screened 
nuts, 16s. to 18s. 6d.; Yorkshire hards, 17s. to 18s. ; 
Derbyshire hards, 17s. to 18s.; rough slacks, 8s. 6d. to 
9s. 6d.; nutty slacks, 7s. to 8s. 6d.; and smalls, 4s. 6d. 


to 5s. 6d. 


WeIGHT-BEARING PROPERTIES OF TOUGHENED GLass. 
—An interesting experiment was recently carried out at 
St. Helens, Lancashire, by Messrs. Pilkington Brothers, 
Limited. Three young elephants, the combined weight 
of which was 3 tons 16 cwt., were suspended from 


ing 40 in. by 24 in. by 1 in., placed horizontally and 
clamped at each end, the weight being suspended from 
the centre of the piece of glass. The weight of the 


Armourplate glass is of British manu- 


PERMANENT Tracincs.—A new 
permanent tracings, known as 
been produced by Messrs, 

made from cellulose acetate 


MATERIAL FOR 
Kodatrace, has recently 
Kodak, Limited. It is 


One of the chief 


markably transparent, so that photo-prints can be made 
from it more rapidly than from other tracing materials, 
and it is also pointed out that ink, pencil or any other 
writing or printing weoues can be used on it freely, 
and that erasures can be made easily and without leaving 
marks. The material is also non-inflammable, imperish- 
able, waterproof and washable, and will not stretch, so 
that tracings made on it will remain true to scale. Actually 
it is stated that the distortion due to atmospheric 
humidity and temperature changes is less than 0-1 per 
cent. As far as can be judged from the examination of 
a sample we have received, these claims appear to be 
fully justified, and it may be added that the material has 
a smooth matt surface which is pleasant to work on and 
shows no sign of “ greasiness.”” Mr. H. C. Stern, 12, 
Farringdon-avenue, London, E.C.4, is the sole dis- 





Junior InstiruTION oF ENGINEERS.—Friday, Decem 
ber 30, 7.30 p.m., 39, Victoria-street, S.W.1, ‘“* The 
Design of Kilns for the Seasoning of Timber,” by Mr. 
E. A. Steel. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Business in Cleveland 
pig-iron is very quiet, as is usual at this season, but a 
very hopeful tone pervades the market, and steady 
expansion of trade is expected after the holidays. Out- 
put is extremely small, and stocks are low, so that 
producers are in a very strong position, particularly as 
second hands have command of little iron, and are 
under restrictions as to the disposal of the smal] quanti- 
ties they possess. Most of the transactions recently put 
through—and some quite good sales have been made 
are to home consumers, and include contracts for 
delivery over periods up to the end of next year. Cus- 
tomers abroad are expected, however, to come for- 
ward gradually, Shortage of supply is threatened unless 
output is enlarged, but as yet, no movement in the 
direction of increasing make by rekindling idle blast- 
furnaces is noticeable. Ironmasters continue to sell to 
Scotland on specially low terms, and stiil grant price 
concessions to secure overseas business, but for home 
trade, thev hold firmly to the following fixed minimum 
figures: No. 1 description, 61s.; No. 3 g.m.b., 58s. 6d. ; 
No. 4 foundry, 57s. 6d.; and No. 4 forge, 57s. 

Hematite.—Producers of East Coast hematite are 
hampered by rather heavy accumulations of iron at the 
blast-furnaces, but look for expansion of demand, in 
the near future, to an extent sufficient at least to absorb 
the limited output. They are disinclined to acknow 
ledge that recognised market values are below the basis 
of ordinary qualities at 59s., though merchants have a 
free hand as to the disposal of their still fairly large 
holdings, which they do not hesitate to unload at prices 
below those asked by manufacturers. Several substan 
tial parcels have been sold this month. Much of the 
make is needed for local use, but further sales to Wales 
are expected. 
Foreign Ore.—The position in so far as foreign ore is 
concerned is unsatisfactory, and early material change 
for the better seems unlikely, but values are rising owing 
to advancing freights. Merchants are not disposed to 
sell at the unprofitable rates obtainable, and consumers 
are off the market, being well placed as regards supplies. 
Blast-Furnace Coke.—There is little market demand 
for Durham blast-furnace coke, local users still having 
considerable quantities of their own makes to draw 
upon, but sellers are taking a firm stand, holding out for 
16s. for good average qualities delivered here. 

Manufactured Iron and Steel.—Conditions in semi- 
finished and finished iron and steel, while still far from 
what could be desired, have appreciably improved 
recently. Quotations are steady, and values of some 
commodities tend upward. Sellers of Continental 
semi-finished steel are no longer able to compete here 
with local producers, Departments engaged on the 
manufacture of bridge-building steel remain busy, and 
branches turning out railway requisites have rather 
more work to execute. The needs of the shipyards are still 
light. Common iron bars are 91. 15s. ; best bars, 101. 5s. ; 
double best bars, 101. 15s.; treble best bars, Ll. 5s. ; 
acking (parallel), 8/.; packing (tapered), 10/.; steel 
Billets fwoft), 5l. 7s. 6d. ; steel billets (medium), 61. 12s. 6d. 
steel billets (hard), 7/1. 2s. 6d.; iron and steel rivets, 
111. 5s. ; steel ship plates, 81. 15s. ; steel angles, 81. 7s. 6d. ; 
steel joists, 81. 15s. ; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over, and 91. for smailer lots ; 
fish plates, 121. 10s. ; black sheets (No. 24 gauge), 81. 5s. ; 
and galvanised corrugated sheets (No. 24 gauge), 101. 
Scrap.—tron and steel scrap continues in good demand, 
Borings are 23s. 6d.; turnings, 32s. 6d. ; light cast-iron, 
36s.; heavy cast iron, 388. 6d. to 408.; machinery 
metal, 40s. to 42s. 6d.; and heavy steel, 38s. 6d. to 40s. 








SwepisH WarTEeR-PowrrR PLants.—Two large hydro- 
electric power stations, having a combined maximum 
capacity of 210,000 h.p., are at present under construction 
in Sweden. The first of these is that of the Kraangede 
Power Company in North Sweden. This, when com- 
pleted, will have a capacity of about 180,000 h.p., and will 
supply energy to some of the leading industrial concerns 
in Central Sweden, as well as to the State Railways 
and to the City of Stockholm. The main power trans- 
mission line of the Company will have a length of 340 km. 
(210 miles), and a tension of 220 volts. The power 
station at the Kraangede Falls, on which work was 
commenced in 1931, is being built deep down in the 
rock, 42 m. (138 ft.) below the surface. The tail race 
of the plant takes the form of a tunnel 1,400 m. in length 
and having a cross-sectional area of 92 sq. m. (990 sq. ft.). 
The second undertaking, which will have a maximum 
capacity of 30,000 h.p., is being constructed by the 
Government Waterfalls Department. It is at Vargoen, 
and will make use of the waters of Lake Vener, stated 
to be the second largest in Europe, The turbines are 
of the Kaplan type, and they will operate under an 
average heal of 4-3 m. (14-1 ft.). he turbines are 
8 m. (26 ft.) in diameter and were made by Messrs. 
Karlstads Mekaniska Verkstad A.-B., and by Messrs. 
Nydqvist and Holm A.-B. The generators are being 
manufactured by the A.S.E.A. Company, Vesteras. 
The Vargoen plant was commenced in 1928 and will 








foundries, paper, clothing, furniture, truit and flower 


tributor for Great Britain. 





be completed in 1934. 
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THE HIGH PRESSURE BOILER. 


HieH rates of combustion and large evapora- 
tions per square foot of heating surface are no 
novelty in boiler practice. As far back as the 
early ‘eighties of last century figures were recorded 
in torpedo trials in which coal was burnt at the rate 
of over 100 lb. per hour per square foot of grate 
area, and steam generated at the rate of nearly 21 Ib. 
The 
corresponding efficiencies, however, ruled distinctly 
low, falling at times to less than 50 per cent. In 
modern power station practice on the other hand, 
high rates of combustion and evaporation are com- 
bined with high efficiencies. These indeed, are 
generally substantially better than has been cus- 
tomary with easy-worked Lancashire or Cornish 
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boilers. Another outstanding characteristic of 
present practice is the enormous hourly output 
at times attained, rates of over 1,000,000 Ib. of 
‘steam per hour being on record. Moreover, these 
(high outputs are combined with remarkable 
| flexibility, some modern mechanical stokers giving 
good efficiencies with outputs varying in the 
|ratio of 7 to 1, whilst with pulverised fuel, even 
greater degrees of flexibility are possible. 

A comprehensive review of modern practice in 
this direction was given in a paper by Messrs. 
|C. H. Davy and C. H. Sparks read last week at 
the Institution of Electrical Engineers, before a 
| joint meeting of that Institution and the Institute 
of Fuel, the Institute of Marine Engineers and the 
Institution of Mechanical Engineers. 

The authors pointed out that the lead in the 








| A little later a somewhat similar scheme was 
adopted in the United States, but the pressure was 
raised to 650 lb. per square inch. Early in 1923 
the Edison Illuminating Company of Boston, took 
a big stride forward and ordered for their Wey- 
mouth station a boiler designed for a working 
pressure of 1,200 Ib. per square inch. This supplied 
a super-pressure turbine, the exhaust from which 
was passed into the ordinary steam main at a pres- 
sure of 350 Ib. per square inch. 

Almost simuitaneously a similar scheme was 
worked out for the Langerbrugge station, where one 
proposal was to generate the super-pressure steam 
at 1,500 Ib. per square inch. It was, however, 
ultimately decided to reduce this to 800 lb. per 
square inch, with a total temperature of 842 deg. F. 
With these conditions of supply, the exhaust from 
the super pressure turbine enters the ordinary station 
mains with a super heat sufficient for the satisfactory 
working of the lower pressure turbines. 

In general, the authors point out that extremely 
high pressures are not usually to be recommended 
for normal power station practice. The cost rises 
very rapidly with the pressure and the theoretical 
gain due to super-pressures isnotlarge. Indeed, with 
moderate total temperatures it may even be nega- 
tive. Thus with a total temperature of 600 deg. F. 
the adiabatic heat drop to a 29-in. vacuum is 459-5 
B.Th.U. per Ib. for an initial pressure of 1,500 Ib. 
per square inch, the corresponding figure for an 
initial pressure of 500 lb. per square inch being 
463-1 B.Th.U. per lb. It is thus more advantageous 
to increase temperatures rather than pressures. 
When however, steam is required for process work, 
very high boiler pressures may be advantageous, and 
the authors state that in some cases these have 
reached 1,800 lb. per square inch, and that there is, 
moreover, in this country one boiler designed for 
a pressure of 2,200 lb. per square inch. The problem 
of providing for high pressures is much less difficult 
than that offered by high temperatures. Even apart 
from questions of creep, high temperatures give rise 
in the case of thick tubes or thick walled drums to 
internal strains with corresponding stresses. It 
is, however, not an easy matter to assess the real 
danger of such stresses, There is a good deal of 
evidence which favours the view that a stress due 
to a deformation is much less serious than a stress 
due to a load. Experience justifies the conclusion 
that in bridge work at any rate, temperature stresses 
are of much less consequence than calculation would 
suggest. In fact stresses due to deformations can 
often be relieved by the plastic flow of the material, 
and hence structural engineers have no hesitation 
in using cold straightened plates and shapes, in spite 
of the high internal stresses left as one result of the 
operation. Again, experiment has shown that in 
dished ends the highest stresses are found round 
man-hole or hand-hole openings, but failure never 
occurs here, but always where the “ breathing” of 
the plating is most pronounced. 

However this may be, boiler makers have been 
reluctant to take risks, and have generally pro- 
portioned their work very liberally. Possibly, as 
Mr. Stromeyer has suggested, lighter scantlings 
might, in some cases, have resulted actually in a 
larger factor of safety. It is noted in the paper 
that recent American practice provides for much 
thinner tubes than would be permissible under our 
Board of Trade rules. 

The authors give due meed of praise to our steel 
makers for their really wonderful seamless drums. 
Those furnished for the Dagenham plant of the 
Ford Motor Company measure 45 ft. long by 48 in. 
internal diameter, and are 5 in, thick. They 
weigh 62 tons, and are designed for a working 
pressure of 1,400 Ib. per square inch. The question 
arises, however, whether these remarkable, but 
costly achievements, cannot be replaced by some- 
thing cheaper and, in Germany and America, fusion 
welded drums have been adopted on a large scale. 
Hitherto, the absence of any satisfactory method of 


present trend towards high boiler pressures was taken | ascertaining the soundness of the joint has restricted 


by the Newcastle Electric Supply Company which 
in 1917 decided to instal, in the North Tees “ A” 
station, boilers with a working pressure of 500 Ib. 
per square inch. Regenerative feed heating and air 
pre-heating were other features adopted at this 


the adoption of welded drums in this country. It 
is now claimed that the need in question can be 
met by X-ray examinations, and tests of this kind 


are now included in the Power Boiler Code of the 
American Society of Mechanical Engineers. The 





plant which was put into commission in 1920. 





authors state, moreover, that in this country one 





of our manufacturers has taken the lead in urging 
the adoption of similar methods here. It might, 
perhaps, be a matter for inquiry whether wire 
winding might not prove as serviceable for strength- 
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| circumstances, that fresh schemes on a large scale 


would be initiated, at least for a year or two. Never- 
theless the heavy fall in the machinery trade which 
had been experienced in recent years at last appeared 
to have been checked, and in recent months there 


ening drums as it has for strengthening guns, 
though it would, perhaps, be prudent to stim tad been an improvement moreover in the per- 
drums thus reinforced from any external heating. | centage of the British trade, owing to the deprecia- 

Another alternative is the entire abolition of the | tion of the pound. United States competition had 
drums. This plan is not favoured by the authors, | tailed off, and a check had latterly been suffered 
though they describe the “once through ”’ boiler| by the incursion, which Sir Thomas had regarded 
supplied to the Engineering Experiment station at | gravely, of United States financial control of such 
Purdue University by the Babcock and Wilcox | public services as electricity supply. He hoped that 
Company of New York. A similar boiler has been| the present difficulties would bring this movement 
worked up to a pressure of 5,000 Ib. per square inch.| to an end. German competition was based upon 
There is no steam-and-water separation drum, and | the supply of a cheaper article for the bazaar buyer, 
the water entering the unit passes through a con-| and extended credit, a small part of the cost 
tinuous coil of tubing until it leaves it as superheated | being paid on the contract and the balance spread | 














| office, and the support given to the function was 
| very clear evidence of the cordiality of the relations 
which have existed. Speaking at the lunch, Mr. 
Allen said that it had only been necessary to send 
out a notification in reference to the meeting when 
intimations of attendance were received at once. 
Sir Reginald Skelton, in replying to the toast of his 
health, said that even in these days of reduction 
and small navies, the Engineer-in-Chief of the Fleet 
was responsible for the upkeep and running of 
7,000,000 h.p. of machinery, which any super- 
intendent engineer would consider quite a respectable 
total. The personnel coming under his department 
was 25 per cent. of the total personnel of the Navy. 
A large part of Sir Reginald’s distinguished career 
has been spent at sea, and he related that when the 
First Lord sent for him, to tell him that he was to 


steam. The regulation is effected solely by auto- 
matically varying the ratio of fuel to feed. It may | 
be noted that even modern drum boilers are closely | 
approaching conditions in which such automatic 
regulation becomes indispensible. We are, indeed, 
far from the days when it was considered a satis- 
factory rule to make the water capacity of the boiler | 
equal to 134 times the hourly evaporation. In one | 
British station, the whole of the water completes | 
the circuit from boiler to turbine and back again 
in something less than five minutes. 

Other interesting departures from standard prac- 
tice are exemplified by the Loefflerand Benson boilers. 
Of these, the authors give only brief descriptions, 
noting that the latter type has been adopted for the 
latest addition to the Langerbrugge station. 

Amongst other matters discussed in the paper is 
that of progressive feed heating. That this improves 
the thermal efficiency of the plant is admitted, but 
there are, the authors note, some accompanying dis- 
advantages. In the first place, the output from 
the turbines is, of course diminished. This, how- 
ever, is of very little importance, since it can be 
easily and cheaply provided for by appropriately 
designing the turbine. The other drawback is the 
large increase required in the economiser surface or 
the air preheating surface if the temperature of the 
flue gases is to be reduced to an economic limit. 
In certain cases, the authors estimate that progres- 
sive feed heating may render it necessary to increase 
the economiser surface by 87 per cent. 


THE PROSPECTS OF BRITISH 

ENGINEERING TRADE IN INDIA. 

Ir is certainly satisfactory, in these days when we 
have to listen to so much to the contrary, to learn 
that in at least one field British representation and 
service are good. It must be admitted that much 
that has been written on this subject has been only 
too well founded on fact, and that in many markets 
our selling methods sadly need revision; and it is 
all the more heartening therefore to have such an 
authority as Sir Thomas Ainscough, H.M. Senior 
Trade Commissioner in India and Ceylon, stating 
that the British machinery industry is not only 
probably the best represented trade in India, but 
that the practical value obtained by the service 
given and the excellence of the local branch, or 
technical agents, is almost inexpressible. Speaking 
at one of the monthly luncheons organised by the 
British Engineers Association, held on Tuesday, 
the 13th inst., Sir Thomas went on to say that for| 
many years local technical representatives had acted | 
almost as consulting engineers to the Government 
departments. He admitted that this had often 
led to the expenditure of time and money and trouble | 
in the preparation of plans, all of which might be | 
finally lost, on the matter of price only, to a firm who | 
took no such trouble to find out and meet the | 
purchaser's wishes. While this was regrettable, 
there at present seemed to be no remedy. 

The general market for machinery, Sir Thomas | 
said, was suffering at present from the widespread | 
curtailment of public expenditure, in order to| 
stabilise the general financial position of the country. 





|jute machinery market was in our hands, 
extraordinary | 


over two or three years. The boycott, so far as he 
had been able to ascertain, had had no appreciable 


effect on the engineering trade, except that emanat- | 


ing from a few special places directly under the 
influence of Congress. 

As everybody knew, there had been a great falling 
off in the demand for locomotives, and recently 
Germany had secured orders for these, it being 
now the settled rule of the Indian Stores Depart- 
ment to invite foreign tenders and buy in the 
cheapest market. The general depression had led 


| to a reduced demand for oil engines, &c., although | 


in these we still led in service and design. In 
textile machinery, Great Britain was getting her 
full share, in spite of special exceptions in which 
political influence had lost her some orders. The 
The 
sugar industry was showing an 
development owing to the duty now placed on 
Java produce. Thirty mills had been put up in 
the past few months and many others were being 
planned. However, in this trade our share had 
dropped from 100 per cent. to 87 per cent. last 
year; now it was down to about 67} per cent, 
This was due to Belgian and German competition, 
orders being secured on a slight advantage in price 
coupled with extended credit. Sir Thomas Ains- 
cough said he thought that where the best plant was 
required by sound companies, British machinery 
was installed; the foreign sales were largely to 
smaller native concerns to whom a small difference 
in price and extended credit might mean a great 
deal. It was certain that the situation would sooner 
or later be controlled by the amount of cane that 
could be grown, and it was probable that this field 
would soon be over exploited, in which case com- 
panies now enjoying extended credit might find it 
difficult to meet their deferred instalments. 

The machine-tool trade was in a strong position, 
although it was depressed for the time for the reason 
that the re-equipment programmes of the railways 
had been completed. Buying would have to be 
revivified before long in the ordinary course of 
maintenance. The mining machinery market was 
at present very depressed. 

Ottawa, Sir Thomas regarded merely as a com- 
mencement ; the mere fact that Imperial preference 
had been recognised by India and confirmed, was in 
itself almost revolutionary, and while at the moment 
the engineering trades did not enjoy the preference 
allowed in other directions, and free entry of 
machinery had been insisted upon, it might be 
possible in the future for India to modify this 
attitude. There were, however, about 25,000,000/. 
worth of trade into which this country might 
encroach now with a 10 per cent. preference, in- 
cluding hardware and allied classes of business. 


NOTES. 
Tae ENGINEER-IN-CHIEF OF THE FLEET. 


A PLEASING ceremony, due to the initiative of 
Mr. Richard Allen, C.B.E., took place at the Hotel 


Victoria, Northumberland-avenue, W.C.2, on the | 


16th inst., when Engineer-Vice-Admiral Sir Reginald 
Skelton was entertained at an informal lunch. The 





The great programmes of rehabilitation of the | function was inspired by the retirement (at the end 
railways, both as regards stock and plant, were | of November) of Vice-Admiral Skelton from the post 
nearing completion; many large of Engineer-in-Chief of the Fleet. The company 





hydro-electric | 
schemes were finished or were nearly so; and the | present consisted in the main of leading representa- | 
same had to be said of water supply, irrigation and | tives of engineering firms who had been brought | 
port works. It was not likely, in view of the present! into touch with Admiral Skelton during his term of | 


be appointed Engineer-in-Chief, he felt compelled 
to remind the First Lord of this, and to say that he 
knew little of the drawing office or designs depart- 
ment. The First Lord replied that they would take 
| the risk. We need not here say that he was fully 
| justified. Sir Reginald as a sea-going engineer has 
| been brought into touch with the actual machinery 
| equipment of His Majesty’s ships in a very intimate 
| way, and as a consequence the tribute he made to 
|the work of private firms for the Navy was of 
especial worth. He particularly thanked naval 
contractors for what they had done between the 
years 1914 and 1918. This work, he thought, had 
more to do with the successful termination of the 
| war than any other individual item. He spoke also 
l|of the necessity of drawing the best type of per- 
|sonnel to the engineering side of the Navy. This 
is a matter on which we have written much in the 
past. The conditions are better now than they 
were at one time and it is satisfactory to know that 
the relations between the engineering branch of the 
Navy and mechanical engineering generally, as 
represented by its premier official body, the Institu- 
tion of Mechanical Engineers, are now so close. 
| In view of the fact that there are no less than four 
present and past Engineers-in-Chief of the Fleet on 
the Council of the Institution, it was particularly 
appropriate that a Past President of the Institution, 
Mr. R. W. Allen, should have acted as convenor of, 
and chairman at, the lunch. As Sir Reginald’s suc- 
cessor, Engineer-Rear-Admiral H. A. Brown, is one 
of these members, this valuable connection between 
the Navy and the Institution will not be broken. 


| 


FiIrtieTH ANNIVERSARY OF INTRODUCTION OF THE 
Basic Steet Process Into FRANCE. 

When it is remembered that the far-reaching 
changes in steel manufacture, brought about by the 
adoption of the Thomas and Gilchrist process, made 
possible the utilisation of huge deposits of hitherto 
practically useless phosphoric ores on the Continent, 
it seems particularly fitting that the first steps 
towards placing the process on a commercial footing 
should have been made during a Continental meeting 

of the Iron and Steel Institute. The 1878 autumn 
| meeting of the Institute was held in Paris, and on the 
agenda figured a paper, by Mr. Sidney Gilchrist 
Thomas and his cousin, Mr. Percy Carlyle Gilchrist, 
entitled, “On the Elimination of Phosphorus in the 
Bessemer Converter.” Owing to lack of time, the 
contribution was not read or discussed, but was 
adjourned until the spring meeting of 1879. During 
the Paris meeting, however, an excursion was made 
by the members to the Creusot Works, and in the 
course of the train journey, Mr. E. Windsor Richards, 
manager of Messrs. Bolckow, Vaughan and Com- 
pany, Limited, Middlesbrough, who had read an 
advance copy of the paper, made the acquaintance 
of Mr. Thomas, with the result that the latter was 
invited to come to Middlesbrough to carry out large- 
scale tests of the process. After many difficulties, 
the efforts of the pioneers, who had meanwhile been 
joined by the late Dr. J. E. Stead, F.R.S., were 
crowned with success, and on April 4, 1879, a 
demonstration of the new process took place before 
la representative gathering at the Cleveland Steel 
Works of Messrs. Bolekow, Vaughan. The spread 
of the basic Bessemer process was especially rapid 
on the Continent, where as long ago as 1887 the 
tonnage of Thomas steel, as it came to be universally 
known, began to outdistance that made by all other 
processes. In commemoration of the fiftieth 
anniversary of the introduction into France of the 
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Thomas and Gilchrist process, an interesting 
ceremony, organised by the Société des Ingénieurs 
Civils de France, took place in Paris on December 5. 
The President of the Republic, Mr. Albert Lebrun, 
honoured the proceedings by presiding at the 
meeting held in the rooms of the Société at 19, Rue 
Blanche, at which, following upon an address given 
by the President, Professor A. Portevin, addresses 
were successively presented by Dr. L. Guillet on, 
“The History of the Basic Process”; Mr. P. 
Piérard on, ‘“‘ The Basic Process in the Converter ”’ ; 
Mr. L. Baclé on, “‘ The Basic Process in the Open- 
Hearth Furnace”; Mr. E. Mathieu, on “The 
Basic Process in the Electric Furnace”; and 
Mr. L. Crussard on, 
Lorraine and its Future.’ The French organisers 
were particularly delighted to welcome Mrs. 
Thompson, sister of the late Mr. Sidney Gilchrist 
Thomas, who, in the company of her son, Mr. 
Sidney Thompson, had made the journey to Paris 
with the special object of being present at the 
ceremony in honour of her brother. Moreover, in 
response to a special invitation from Professor 
Portevin to the Iron and Steel Institute to send 
a delegation, Colonel Sir Charles Wright, Bart., 
president, Mr. F. W. Harbord, past-president, and 
Mr. G. C. Lloyd, secretary, attended the celebrations. 
Before the official proceedings began, the British 
delegates were received in private audience at the 
Palais de L’Elysée by the President of the Republic, 
who extended to them a most cordial and friendly 
welcome. The arrangements terminated on Decem- 
ber 6, when a visit was paid to the cemetery at 
Passy, where a wreath was laid on the tomb of 
Sidney Gilchrist Thomas, who died in Paris on 
February 1, 1885, at the early age of 35. It was 
interesting to note that the bronze wreath attached 
to the tombstone at the instance of Dr. Guillet on 
the occasion of the Iron and Steel Institute’s visit 
to France in 1921 was still in its original position. 


Tue Mounicrpat “ Dest.” 


When a local authority desires to erect a power 
station, to construct water works or to establish an 
infants’ playground, it proceeds, after certain 
formalities have been completed, to borrow the 
necessary capital and thus incurs a ‘“ municipal 
debt.” In a statement, which has been prepared 
for the National Association of Local Government 
Officers by Dr. W. A. Robson, this term, and still 
more its implications, is deplored, for, in his view, 
these sums, which now amount to 1,157,000,0001., 
are no more a debt, in the unpleasant sense, than 
is the capital of acompany. Except for a negligible 
percentage, they have been used to finance per- 
manent works and 36 per cent., or 417,000,000/., 
of them are self-supporting as far as loan charges 
are concerned. Another 438,000,000/. are partially 
self-supporting, while only the remaining 
300,000,0007. has been expended on education, 
highways, sewage, parks and other services which 
bring in no direct return. The annual loan charges 
on the latter sum amount to 27,500,000/., and 
to meet them an average rate of 2s. 3d. in the 
pound is required. Adding this to the sums 
expended under the second class of services men- 
tioned, it is estimated that less than 2s. 6d. in the 
pound in all is required for loan charges. In other 
words, 30,000,000/. are paid out on a debt of 
1,157,000,0001., or a little over 24 per cent. The 
rate-payer, therefore, concludes Dr. Robson, has 
little grounds for complaint. It must, however, 
be pointed out that it does not affect matters 
whether the rate-payer complains or not. For, 
except for the very indirect control which he can 
exercise through his vote, he has little say over the 
way in which his capital is expended, and no chance 
whatsoever of withdrawing it, if the methods adopted 
do not meet with his approval, as has a shareholder 
in a company. In other words, his credit may 
be used to finance operations with which he may 
not agree without his being able to do anything 
but feebly protest. In fact, if he takes the direct 
action of refusing his support to any scheme, his 
proximate destination is the County Court and his 
ultimate one prison. This may be one of the rea- 
sons why municipal credit is higher than that of 
the Government, a position on which Dr. Robson 
quite naturally congratulates himself and those he 


“The Iron Ore District of | 





represents. This position is, of course, inevitable. 
Certain services can only be provided at the expense 
of the community, and credit may be given for the 
fact that in Great Britain they are generally pro- 
vided and administered on a sound, if not the most 
economical, financial basis. This, however, must not 
be allowed to conceal the fact that in practice, if not 
in theory, it is the rate-payers’ money that is com- 
pulsorily risked and that there are good reasons 
why the policy of reducing municipal commitments, 
against which Dr. Robson inveighs, should be sup- 
ported at the present time. 


ACCIDENT PREVENTION IN INDUSTRY. 


In a lecture on “ The Advantages of Voluntary 
as against Compulsory Arrangements for Accident 
Prevention in Industry,” which he delivered to the 
Tees-side Industrial Safety Committee on Friday, 
October 21, Mr. J. A. Gregorson said that the code 
of factory legislation in this country and the 
way in which it was administered by an efficient 
inspectorate provided an adequate safeguard 
against the majority of accidents. To ensure 
absolute prevention, however, voluntary action 
was necessary, the success of which would mainly 
depend on the interest taken in the subject by the 
employer and worker alike. This was mainly due 
to the fact that it was impossible to legislate for 
the human factor. Proof of the advantages of 
the voluntary principle could be found in the 
number of accidents which occurred that were in 
no way related to machinery and could not be 
prevented by physical safeguards. In 1926, for 
instance, out of 139,963 accidents. only 34,833 
were due to machinery, and this point was being 
constantly stressed in the reports of the Factory 
Inspectors. The question arose, how accidents, 
which were due to the failure of the human element 
could be minimised, and the answer was, by 
prevention. The corollary to this was the estab- 
lishment and keeping alive of a safety organisation 
on a voluntary basis, as had been recognised 
in the resolutions passed at the International 
Labour Conference, which was held at Geneva in 
1928. The steps, which had been taken in this 
direction, by the iron and steel, engineering, railway, 
and shipbuilding industries in this country had 
also been productive of excellent results. It was 
not sufficient, however, that matters should rest 
there. Similar arrangements must be introduced 
into industry as a whole, and it was with this end 
in view that the National Confederation of Em- 
ployers’ Organisations was seeking to obtain an 
assurance from its members that they would take 
up the question of instituting safety arrangements 
on a voluntary basis. The details of such arrange- 
ments must, of course, depend on the conditions in 
individual industries, and even in individual works, 
but what was essential was that there should be 
some system involving a regular routine. A team 
spirit and education, especially of recruits, were also 
necessary. These, given good will and interest on 
the part of all concerned, would cause the record 
of accidents in future to show a definite diminution. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


AN ordinary general meeting of the Institution of 
Mechanical Engineers was held at Storey’s-gate, 
St. James’s Park, on Friday, December 16, the 
chair being occupied by the President, Mr. William 
Taylor, O.B.E. 


EXPERIMENTS ON INTERNAL-COMBUSTION 
ENGINES. 


After the transaction of the formal business, the 
President called upon Dr. G. F. Mucklow to read 
two papers, entitled respectively “‘ Piston Tempera- 
tures in a Solid-Injection Oil Engine,” and ‘“‘ Experi- 
ments with a Supercharged Single-Cylinder High- 
Speed Petrol-Engine.” The first of these will be 
found, in abridged form, on page 745 of this issue, 
whilst a summary of the second will be given in 
our next issue. 

The discussion was opened by Mr. Charles Day, 
who, after remarking that the papers would be useful 
to all dealing with design, said he thought they would 
have been improved by the inclusion of indicator 


diagrams and indicated mean effective pressures for 
all the tests. Referring particularly to the first 
paper, the prime consideration in studying piston 
temperatures was what took place in the cylinder, 
and not so much the power lost in driving acces- 
sories. He did not regard brake horse-power as the 
best basis for temperature comparisons, as it had been 
used in the paper. The author had given a figure 
of 11 deg. C. increase in the mean piston skirt 
temperature with 60 deg. C. increase of outlet 
cooling-water temperature. This was not at the 
rated power of the engine, but at 38-1 brake horse- 
power, i.e., just below 60 per cent. of the rated 
power. Under these conditions any gain due to a 
reduction of piston friction would show as a greater 
percentage of the power. His own experience had 
shown that the mechanical efficiency of an engine 
generally improved as the cooling-water temperature 
increased, but he had never measured so large a 
percentage of piston friction as the author quoted. 
The author, moreover, had not attributed the gain 
in efficiency to improved fuel combustion at a 
higher temperature, but had claimed it entirely as 
due to the reduction of piston friction, presumably 
occurring through the reduced viscosity of the oil on 
the hotter cylinder walls. The validity of this 
assumption would have been more definitely 
established if indicator diagrams had been furnished. 

Continuing, Mr. Day observed that the piston 
temperature figures seemed to prove that the boss 
on the centre of the piston was heated to a much 
greater degree than the centre of a concave piston 
usually was. He had looked up some figures in 
this connection, and had arranged them in tabular 
form. The piston was similar in size to that referred 
to in the paper. The figures were from experiments 
with the diaphragm removed. The figures in the 
third column were taken from the paper, 


Conical 





| Piston with Piston 
Type of Piston. | Concave Top and | with 
| without a Boss, | Central 
Boss. 
ip j 
Load .. oe ss ps ..| Full Full Full 
Indicated mean effective pressure, | 
lb. per square inch ee | 1000606} 8S 
Temperature of outlet cooling | 
water, deg. C. 6 paw pen 43 71 27 
Temperatures of piston, deg. C. } 
(a) Atcrown .. a os 438 449 645 
(6) At intermediate position ..| 404 421 } 645 
(c) At edge - < =“ $22 | 230 
Difference between (a) and (c), 
deg. C. os — oe ee 22 + 117 415 


i 





It would be noticed, on comparing the first two 
columns, that although the temperature of the 
cooling water had gone up nearly 30 deg. C., the 
piston centre was only a little hotter. The figures 
might be useful in connection with the author’s 
remarks on the effect of varying the temperature of 
the cooling water. The third column showed better 
results, but he did not think it would be wise to 
remove the diaphragm even though the temperature 
of the piston were increased, as the object of this 
plate was to prevent lubricating oil splashing on 
the very hot part of the piston, becoming coked 
thereon, and ultimately falling off asa solid and 
dropping into the oil. In the second column, the 
temperatures were all a little higher than in the 
first column. In this series of experiments a number 
of different kinds of sprayers were employed, ¢.g., 
multi-holed, &c. Mr. Day concluded by stating 
that tests had been made with a high supercharge, 
at 168 lb. mean effective pressure, and the tempera- 
tures had been found to correspond very closely 
with those recorded at 100 Ib. mean effective 
pressure. 

Mr. A. E. L. Chorlton, C.B.E., M.P., commenting 
on Mr. Day’s figures, said the type of combustion 
chamber employed in each case might well have 
been added to the Table. It had considerable 
bearing on the piston with a boss. The boss 
was usually situated in a cylindrical combustion 
chamber, only slightly larger than itself, at the 
beginning of its stroke. On ignition there was a 
considerable amount of heat passing through the 
narrow annular space thus formed. When the boss 
left the chamber the gases spread out over the piston 
surface, and there was a marked drop in tempera- 





ture. This explained the concentration of heat at 








744 


| DEc. 23, 1932. 





ENGINEERING. | 








the centre. He agreed with Mr. Day's views on 
the matter of ring friction, and in that of improve- 
ment in combustion with a hotter cylinder. Pro- 
fessor Hopkinson had really started investigation in 
comparative temperatures of pistons, and one piston 
had actually cracked from the difficulty of getting 
the heat to flow. That was before the days of light 
metal pistons. The engine had rather a low com- 
pression, and the consumptions were high. It was 
not representative of the modern engine in any way. 

Mr. Chorlton then referred to the second paper. 
He had not been able to give it close attention, 
but one question might be put. There appeared to 
be an overlap of 30 deg. in the valve timing. This 
seemed rather large, and probably scavenging was 
taking place in it. He would ask if this was inten- 
tional. All engineers concerned with high super- 
charging work knew the value of scavenging ; some 
engines, indeed, had been constructed with 100 deg. 
or 120 deg. overlap, so that both valves were open 
and air went right through. In the original engines 
of Clerk, only the excess air was put in at super- 
charge pressure, and there was some reduction in 
power, but aero-engine designers contended that it 
was just as good, from the practical point of view, 
to supercharge the whole of the air. Messrs. Sulzer 
now had a system which was substantially that of 
the old Clerk system. Perhaps the author could say 
whether Messrs. Sulzer’s method supported his own 
tindings. 

Mr. W. A. Tookey, alluding to one of the figures 
in the first paper which showed the arrangement of 
the water supply to the cylinder head and barrel 
jacket, said that the inlet and outlet to the 
barrel being almost immediately opposite, would 
seem to indicate that there was a rapid circula- 
tion at that part, while at the far end the 
water was stagnant. Some information as to the 
flow of the water would be welcome. He agreed 
that the results of experiments such as those 
described in the paper should be based upon indi- 
cated horse-power as representing the power 
obtained from the mixture, and concluded by some 
comments on the desirability of the units used being 
reduced to some standard base. 

Professor G. V. Lomonosoff said the study of 
heat flow through the pistons of oil engines was of 
great practical importance, especially in the case of 
Diesel locomotives. The strength of the trunk 
piston depended mainly on the heat flow, and the 
friction between them and the cylinder walls was 
responsible for about 60 per cent. of the whole 
internal friction of the oil engine. Further, over- 
heating and seizing of the pistons was a common 
experience. The restriction of the piston speed, 
which so limited a designer, was, again, determined 
by piston friction. The steam engine was not so 
handicapped as the temperatures were not so high. 
The author's results were excellent, but it was to be 
regretted that the relations between temperature 
and friction, and the behaviour of lubricants at high 
temperatures had not been specifically explored. He 
thought, also, that the paper would have been still 
more interesting if some results from a modern Diesel 
engine, with a compression ratio of about 18 to 1, 
could have been incorporated, in it. 

Mr. Richard Stansfield also spoke on the first 
paper. The author had, he said, accounted for the 
discrepancy of 19 deg. C., in the piston skirt tem- 
perature by reduced piston friction. An alternative 
explanation might be put forward. He would 
draw attention to the results obtained from experi- 
ments with two high-speed engines. The thermo- 
couples were inserted in the normal indicator holes, 
so had large masses of metal round them and were 
badly cooled. In one engine the recorded tempera- 
tures were of the order of those of No. 1 thermo- 
couple on the Crossley engine mentioned in the 
paper. The other engine gave lower temperatures, 
owing to the supply of air being directed from a 
shrouded inlet valve against the thermocouple, but 
the results were of the same general order. The 
tests were made on a series of different fuels. The 
figures below were those from one case. 

Temperature, deg. C. Delay Angle, deg. 
600 0 


620 ” 
710 ll 
640 10 
800 134 
730 15 


It would appear from these figures, and those 
from other tests, that as the delay angle was 
increased, the thermocouple temperature rose and fell 
again as the fuel was changed from a good fuel to 
a poorer one. Possibly high-frequency vibrations 
were set up on the piston surface with resultant high 
stresses, caused both by temperature and vibration. 
Referring to the author’s curves, Mr. Stansfield 
pointed out that, as the jacket temperature rose, the 
air charge temperature would rise, due to the heat 
from the warmer cylinder walls. This meant that 
the temperature at the end of compression would 
be higher, which would reduce the delay angle of 
the fuel. He suggested that the discrepancy pre- 
viously referred to was due to increased delay, 
following the higher compression temperature, 
rather than to changes in piston friction. It was 
very desirable in research of this kind with Diesel 
type engines to make tests with more than one fuel. 
It was quite possible to get a good deal of informa- 
tion as to fuel effects, e.g., ignition lag, &c., by using 
a series of oils made up from parafinic gas oil. If 
quite a small percentage of creosote—which had a 
low calorific value—were mixed with the gas oil, 
this would make a mixture approaching the lower 
quality fuels used in the average Diesel engine. 

Wing -Commander T. R. Cave - Browne - Cave, 
C.B.E., said he admired the simplicity of the maxi- 
mum pressure indicator used for some of the experi- 
ments and described in the second paper. It would 
appear to constitute a valuable addition to the 
apparatus available for engine research. Turning 
to the first paper he agreed with the opinions 
already expressed that the temperature of the outlet 
jacket water was not a good indication of the mean 
temperature of the jacket. He thought it was a 
pity that the experiments had stopped at the com- 
paratively low jacket temperature of 60 deg. C., 
and would strongly urge the author to continue 
them up to 100 deg. C. Engine designers might 
feel that such an increase was a rash step, but with 
the aero-engine this temperature presented no 
difficulties, all water-cooled aero - engines being 
tested with boiling conditions in the jacket. 

Mr. E. J. Fearn, in showing some lantern slides 
of the results of experiments made about seven 
years ago, said that dopes might be used to give 
high compression ratios before resorting to super- 
charging. Where only a slight increase of power 
above normal was required, it was best to get it by 
careful design of valves and by increasing the com- 
pression ratio up to the limit permitted by the 
design. 

Lieut.-Colonel E. Kitson Clark, supported the 
plea made for hotter jacket water. In his own 
experiments with a combined steam and oil engine, 


taken to the boiler. The piston had no long skirt, 
as the steam on its underside carried off the heat. 
In spite of the severe conditions no piston had been 
cracked during the experiments. If the author 
carried his experiments further, he would suggest 
that he could very well connect the cylinder jacket 
with something like a boiler. 

Dr. Mucklow, in replying to the discussion, 
referred first to Mr. Day's suggestion of including 
indicator diagrams, and said he had doubts as to 
their trustworthiness when examined for lag, com- 
bustion conditions, &c. When concerned with 
finding the amount of power he preferred to rely on 
brake horse-power. The tests were made primarily 
to measure piston temperatures, the variation in 
jacket water temperature ; its effect on fuel consump- 
tion and so forth were of the nature of by-products. 
He had hoped to use an aluminium piston in his 
investigations, but it had proved impossible. Mr. 
Chorlton’s explanation as to the high temperature of 
the boss of the piston was, no doubt, correct, the 
top of the piston generally was shielded during the 
period of the greatest emission of heat. With 
regard to the circulation of the cooling water, it 
| was likely that the mean temperature of the jacket 
| was not correctly represented at the outlet, except 
| perhaps under the coldest and hottest conditions. 
| In the former, there was a large flush and the lower 
| part of the barrel was, no doubt, scoured to a 
| certain extent; in the latter the barrel was hot all 
| over, and the water flow was only minute. He could 
| not agree that the differences in piston temperature 





the jacket water was about 190 deg. C. and was | 








could materially affect the processes of combustion, 
they were so small, and he still thought that the 
drop in fuel consumption was due to reduction in 
piston friction. 

Dr. Mucklow then dealt with the second paper, and 
said that he had made a number of experiments to 
see what air was going through to exhaust. With 
the overlap of 30 deg. the amount was inappreciable 
at the particular speed concerned. When a degree of 
overlap was reached when air did begin to pass, the 
increase in the amount passing was very rapid as 
the overlap increased. He had been much inter- 
ested in Mr. Stansfield’s remarks, but he was rather 
doubtful whether there was very much rise in the 
temperature of the entering air with the hotter 
cylinder. He might say that the maximum pressure 
indicator had worked very well indeed, the only 
difficulties arising being those due to material. 
These would not have arisen if the indicator had been 
made with a properly hardened seat. He agreed 
with Commander Cave-Browne-Cave that it would 
have been interesting to have made further experi- 
ments with higher jacket temperatures, and he hoped 
to carry these out as soon as an opportunity pre- 
sented itself. He would deal with the several 
points raised in more detail in his written reply. 

After a vote of thanks to the author had been 
proposed and accorded, the President said he would 
like to draw the attention of the members to the 
fact that Friday, December 23, was the bicentenary, 
of the birthof Richard Arkwright, the great master 
cotton spinner of the Eighteenth Century, whose 
name was ordinarily associated with the invention of 
the “‘ water frame ”’ for cotton spinning, and who was 
generally acknowledged as the father of the cotton 
industry. In reality he was much more, because, 
by his conception of production as a continuous. 
connected process from the raw material to the 
finished product, and in the application of that 
conception to the cotton industry, he was virtually 
the founder of the mass production methods of 
modern mechanical engineering. 


THE LATE DR. H. F. PARSHALL. 


Dr. H. F. Parsuatt, whose death, we regret to 
record, occurred at Bayonne on Monday, December 12. 
at the age of 67, was one of those Americans, by no 
means few in number, who played a part in the early 
days of electrical development in this country. His 
activities in the fields of traction and power supply 
were evidenced by considerable foresight and breadth 
of outlook, and until a year or two ago he was still 
closely concerned with the great progress that has 
been, and is being, made in those directions. 

Horace Field Parshall was born at Milford, New York, 
on September 9, 1865, and was educated at the Hart- 
wich Seminary and at Cornell and Lehigh Universities, 
obtaining the degree of Master of Science at the latter 
institution. He was then engaged with the Sprague 
Electric Railway and Motor Company as a motor 
designer, subsequently becoming chief engineer of the 
Wenstrom Dynamo and Motor Company, Baltimore, 
for whom he developed a slow-speed traction motor. 
which was for long used in the United States. His 
appointment to the position of chief designing engi- 
neer to the Edison General Electric Company (after 
wards the General Electric Company of America) 
brought him into prominence as the designer of th 
generators, which were exhibited at the Columbian 
Exposition, in Chicago, in 1893, as these were then 
the largest machines in the world. Two years later. 
he began his long connection with this country and 
was responsible for working out a standardised system 
of supplying electrical energy for traction purposes. 
the features of which were three-phase generation and 
transmission, rotary-convertor substations and heavy 
locomotive or motor-car equipment. This was used on 
the tramways in London, Bristol, Glasgow, Dublin and 
other cities, as well as on the Central London Railway. 
in the supply of whose equipment his firm was closely 
concerned, and of which he was chairman for many 
vears. He also took a leading part in the arbitration 
between the Metropolitan and Metropolitan District 
Railways, which was held in the early part of the pre- 
sent century, and resulted in the low-tension direct - 
current system of operation being preferred to three- 
phase working. 

At about the same period, the lightening of restric- 
tive legislation in certain directions had turned the 
thoughts of electrical engineers to the possibilities 
of developing electricity supply over large areas by 
means of “ power’ companies. In the Parliamentary 
discussions, which were a preliminary to these schemes. 
Dr. Parshall played an active part, being concerned 
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especially in the promotion of what.are now the success- 
ful Lancashire and Yorkshire Electric Power Companies. 
He also acted as consultant to the London County 
Council when that body sought powers to operate as 
an electricity undertaking in the London District. 
That effort, it is unnecessary to add, failed. For many 
years he had an extensive practice as a consulting 
engineer, and, until his retirement a short time ago, 
was chairman of the Lancashire Electric Power Com- 
pany. He was responsible for the design not only 
of the original Radcliffe station of that company, but 
for the more recent plants at Padiham and Kearsley, 
where, in spite of their comparatively small size and the 
low steam pressures and temperatures in use, extra- 
ordinarily low fuel consumptions and high thermal 
efficiencies have been obtained. This is perhaps the 
more remarkable since these stations contain none 
of those features which are generally believed to be 
conducive, and even essential, to high efficiency. At 
Padiham, land-type boilers fired by stokers and working 
with natural draught are used to generate steam at a 
pressure of 250 Ib. per square inch and a temperature 
of 620 deg. F. only, while at Kearsley the corresponding 
figures are 315 lb. per square inch and 710 deg. F. 
The simplicity of the arrangements has also resulted 
in satisfactory low capital costs. 

Dr. Parshall, who was a Doctor of Science of Tufts 
College, Massachusetts, was elected a member of the 
Institution of Civil Engineers in 1896, and obtained 
the Telford Gold Medal of that body for a paper on 
** Hydro-Electrical Installations in Spain.” He was also 
awarded the Telford Premium for a paper on “ Railway 
Electrification,” the Crampton Prize for a paper on the 
‘* Magnetisation of Iron and Steel,” and the Trevithick 
Premium. He was joint author with Mr. H. M. 
Hobart of several books, including a standard work 
on “ Electric Railway Engineering,” and had con- 
tributed articles on ‘* Rotary Convertors” to Enet- 
NEERING and on the “Standardisation of Electri- 
cal Plant” and * The Central London Railway” to 
Traction and Transmission. 


THE LATE MR. W. C. ULLMANN. 

We regret to record the death of Mr. William 
Charles Ullmann, which occurred at Cheam, Surrey, 
on Wednesday, December 14, at the age of 68. 

Mr. Ullmann was a native of South Australia, and 
was apprenticed to the Government Railway Depart- 
ment of that province on leaving school at the age of 
17. He served with the Department for seven years, 
reaching the position of Inspecting Engineer, but in 


1889 he came to London where he joined the Brush | 


Electrical Engineering Company, who were then 
acting as contractors for the installation of electric 
lighting in the City of London, while from 1891 to 
1896 he was resident engineer in Southwark. He then 
returned to Australia for two years, where he was 
chief engineer to the Sulphide Corporation, in New 
South Wales. At the end of this period he was 
appointed resident engineer in Sheffield by the British 
Thomson-Houston Company, who were then carrying 
out the conversion of the tramways in that city to 
electric traction, while in 1899 he became engineer and 
manager of East Ham Corporation Electricity and 
Tramways Department. This tramway was the first 
of its kind in the London area to be electrically operated. 
Mr. Ullmann held this office until his retirement in 
1924, and was responsible for the considerable elec- 
trical development of the undertaking, which took place 
during that period. 

Mr. Ullmann was elected a member of the Institu- 
tion of Mechanical Engineers in 1903, and of the 


Institution of Electrical Engineers in 1896. He was | 


also a member of the Institute of Fuel. 


THe death was announced on Thursday of last 
week, at the relatively early age of 52, of Mr. E. G. G. 
Matheson, O.B.E., for many years of the Engineers’ 
Department of the Great Western Railway. Mr. 
Matheson had a varied career on railway work in the 
United Kingdom. His general education, at Blairgowie 
School and Perth Academy, was followed by practical 
training of 3} years under Mr. James Ritchie, of 
Perth. In 1899, he joined the staff of Messrs. Sir R. 
McAlpine and Sons, and was engaged as an assistant 
on the construction of the Lanarkshire and Ayrshire 
Railway. He subsequently acted as contractor's 
engineer on the construction of the Prince’s Dock 
Railway, Glasgow. 

He first joined a railway staff in 1901, being appointed 
assistant to the resident engineer on the Wemyss 
Bay Railway widening, of the Caledonian Railway. 
Afterwards he was engaged on the preparation of 
Parliamentary plans, &c., but in 1905 transferred to 
the Great Western Railway, to act as engineering 
assistant to Mr. W. Y. Armstrong in connection with 
new construction in South Wales. Subsequently, he 
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acted as assistant resident engineer on the Aynho and 
Ashendon line and on the construction of the Snow 
Hill station, Birmingham. 

| The years 1915-19 were spent with Royal Engi- 
|neer units, three of them being passed in France, on 
| railway-construction work, Mr. Matheson having the 
rank of major and being twice mentioned in dispatches. 
In this connection he was awarded the O.B.E. After 
the war he was resident engineer for deviation and 
other works on the Great Western Railway, in Devon 
and Cornwall, until 1922, when he was appointed 
assistant divisional engineer at Bristol. In 1924, he 
was promoted to divisional engineer at Bristol, and in 
1926, was transferred to Paddington as assistant 
engineer. Three years later he was advanced to 
assistant chief engineer. Mr. Matheson was made an 
associate-member of the Institution of Civil Engineers 
in 1907, and a full member in 1929. 


THE LATE MR. J. T. WOOD. 


WE regret to announce the death, on December 15, 
of Mr. John Thomas Wood, for many years Chairman 
of Messrs. Francis Morton and Company, Limited, 
bridge builders and constructional engineers, Hamilton 
Iron Works, Garston, Liverpool. Mr. Wood was 
born on March 5, 1849, at Aspull, near Wigan, and 
received his education at Wigan Grammar School and 
at Kirkby Lonsdale. His father farmed land which 
the family had owned for many generations, and 
Mr. Wood assisted him until 1868, when he was articled 
for three years to the late Mr. James Newlands, Borough 
Engineer of Liverpool. On completing his articles, 
Mr. Wood was appointed an engineering assistant to 
Mr. Newlands and, during the subsequent nine years, 
gained experience in all constructional and maintenance 
works pertaining to municipal engineering. In 1880, 
he was placed at the head of the Sewerage Department 
of the City of Liverpool, and, in the seven years during 
which he held the office, was responsible for the 
execution of works costing, in the aggregate, 500,0001. 
In February, 1887, Mr. Wood was appointed Engineer 
to the Cambridge Improvement Commissioners, and he 
carried out the necessary investigations for formu- 
lating a scheme for the main drainage of the Borough. 
The investigations were completed in November, 
1888, when he relinquished his official position. He 
then started a private practice in Liverpool, where he 
finally elaborated the Cambridge sewerage scheme, 
and subsequently carried it out to a successful con- 
clusion. 

Mr. Wood was afterwards joined in partnership by 

Mr. John A. Brodie, who became President of the 
Institution of Civil Engineers in 1920, and who is now 
joint engineer of the Mersey Tunnel Scheme. The 
| partnership terminated, however, when Mr. Brodie 
| was appointed City Engineer of Liverpool in 1898. 
Mr. A. F. Fowler later joined Mr. Wood in partnership, 
and subsequently they constructed several docks for 
| Messrs. Laird Brothers, at Birkenhead. In conjunction 
| with the late Mr. J. J. Webster, Mr. Wood designed 
}and constructed the transporter bridge at Widnes, 
| which was erected in 1904-5. Together with several 
lother prominent Liverpool and Manchester men, 
| Mr. Wood purchased the business of Messrs. Francis 
Morton and Company, Limited, in June, 1898. He 
| succeeded the late Colonel G. H. Morrison as Chairman 
in 1901, and continued to occupy this position until 
June, 1932, when he retired owing to ill-health. Mr. 
| Wood was a member of the Lancashire County Council, 
| serving three years as a Councillor and six years as an 
Alderman. He was also, for some years, a member of 
the Liverpool City Council. Mr. Wood was always 
greatly interested in agriculture, and was one of the 
| founders, with the late Lord Derby, of the Royal 
| Lancashire Agricultural Society. He was also a 
member of the Royal Agricultural Society of England. 
He became a member of the Institution of Civil 
Engineers on December 6, 1892, and was a past- 
president of the Liverpool Engineering Society. 























CoprerR AND Zinc Ores in NoRTHERN SwWEDEN.—<As 
the result of the work of the Swedish State Geological 
| Research Department during the past year, rich new 
| copper deposits, it is stated, have been discovered in the 
| Kuorbevaare district, not far from Boliden, Northern 
| Sweden. At another place, strata of rich zine ore, 
| occurring in conjunction with lead and silver, have been 
| located. 
| Tse Sream-Ratsinc Pranr at KirksTaLt PowEr 
| Station, LeEps ; Erratum.—In our issue of November 
| 26 last, when describing, on page 618, the steam-raising 
| plant at the new Kirkstall power station, Leeds, we 
| inadvertently gave the name of the main contractors 
| ineorreetly. The main contractors for the whole of the 
boiler-house plant, coal-preparation plant, coal-handling 
plant, and automatic-control features were Messrs. 
| International Combustion, Limited, Aldwych House, 
| Aldwych, London, W.C.2, the well-known suppliers of 
high-pressure boiler plant and Lopulco pulverised-fuel 
equipment. 
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PISTON TEMPERATURES IN A 
SOLID-INJECTION OIL ENGINE.* 
By G. F. Mucktow, D.Sc., A.I.Mech.E. 

THE experiments under consideration were carried 
out in the Engineering Laboratory of the University 
of Manchester, the engine used for the trials being a 
Crossley solid-injection heavy-oil engine of 66 brake 
horse-power. The object of the experiments was to 
measure the temperature of the piston at a number of 
points distributed over the crown and walls under a 
variety of running conditions. The piston, which is 
of the slipper type, was fitted with fourteen thermo- 
couples, four of these being situated in the crown, 
three at the junction of the crown and walls, three 
immediately below the first set of rings, and the 
remainder in the skirt of the piston. Four series of 
trials were run. During the first series the piston 
temperatures were recorded with the engine running 
steadily at a number of different loads, ranging from 
no load to full power. Measurements were also made 
at each load of the power developed, the fuel con- 
sumption, the heat flow to the jackets and to exhaust, 
and the exhaust temperature. The second series of 
tests consisted of the plotting of ‘ warming-up”’ 
curves. In these, the temperatures of the different 
points in the piston were noted at a large number of 
equal time intervals over a period immediately following 
a sudden change of load on the engine. During the 
third series of trials, the temperature of the cylinder 
jacket water was varied, and the effect produced on the 
piston temperatures was recorded. Measurements 
were also made of the fuel consumption with different 
jacket temperatures. The fourth series of trials was 
made in order to note the effect of allowing the free 
circulation of air to the underside of the piston crown. 
Normally, a circular steel plate is fixed across the 
inside of the piston, which entirely seals the space 
under the piston crown from tiie atmosphere. During 
the first three series of trials this diaphragm plate was 
in position. For the fourth series the plate was 
removed, thus allowing air to circulate under the 
piston crown. Measurements were then made of the 
piston temperatures and the fuel consumption, with 
the engine running steadily at a number of loads, 
ranging from no load to full power. 

The engine used during the experiments was a 
single-cylinder, type 0.123. The bore and stroke are 
14 in. and 23 in. respectively, and the compression 
ratio 10-3/1. The normal speed of the engine is 
212 r.p.m., and the full-load brake horse-power 66. 
During the trials under review, the injection timing was 
such that the sprayer needle left its seating and injection 
commenced at 13 deg. before top dead-centre, this 
| timing being the same for all loads. The engine is 
| fitted with a cast-iron slipper type piston as shown in 
Fig. 1, page 746, the numbers in this figure showing the 





positions of the thermocouples. 

Measurement of Power Output and Fuel Consumption. 
—The engine fly-wheel was provided with a rope brake. 
For fuel measurements a small service tank was used, 
consisting of a length of 6-in. diameter pipe. A hook 
gauge was fixed near the mouth of the pipe, and the 
amount of fuel required to maintein the same level 
in the service tank was obtained by direct weighing. 
The fuel used was Anglo-American Diesel Oil, of 
0-865 specific gravity. The higher calorific value, as 
determined by the Mahler-Cook bomb calorimeter, 
was 20,440 B.Th.U. per pound. 

Measurement of Heat Flow to Jackets and Exhaust. 
The cylinder barrel jacket is separate from the cylinder 
head jacket. Normally the two jackets are connected 
by external piping, so arranged that the cooling water 
enters at the bottom of the cylinder wall jacket and 
flows thence through the breech jacket. Thermometers 
were arranged at the entrance and exit of both jackets, 
whilst the amount of water passing was measured by 
means of a collecting tank mounted on a weighing 
machine. Except during the third series of trials, 
when the temperature of the cylinder jackets was 
varied, the above arrangement was adhered to through- 
out, the temperature of the cooling water at exit from 
the cylinder jacket being maintained at approximately 
27 deg. C. During the third series of trials a separate 
supply of cooling water was led to each jacket. The 
heat in the exhaust gas was measured by means of a 
large cast-iron calorimeter. The calorimeter has been 
found satisfactory in use, but suffers from the defect 
that, owing to the large mass of metal contained in it, 
an excessive interval of time is required for tempera- 
tures to become steady after a change of load. 

The temperature of the exhaust gases leaving the 
cylinder was measured by means of a mercury thermo- 
meter inserted in a pocket in the exhaust pipe at a 
point close to the exhaust port. The temperatures 
thus obtained were not made use of in arriving at the 
heat flow to exhaust. This was computed solely from 
the heat given to the calorimeter water together with 








08 Paper read before the Institution of Mechanical 
Engineers, on Friday, December 16, 1932. Abridged. 
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the heat carried away in the dry exhaust gas, plus the 
total heat of the vapour required to saturate the exhaust 
gas at its final temperature at exit from the calorimeter. 
The air consumption of the engine was not directly 
measured, but was inferred from the results of previous 
trials in which an air-box was employed. 

Piston Temperatures at Different Loads under Normal 
Conditions.—The procedure adopted was as follows. 
The load on the engine was adjusted to the desired 
amount. As soon as all temperatures appeared to be 
steady, a trial lasting approximately 25 minutes was 
run, wherein the fuel consumption was measured, and 
readings of all temperatures, water quantities, Xc., 
were taken at regular intervals. The load was then 
altered by a predetermined amount and the above 


procedure repeated, after an interval of 45 minutes | presence of the diaphragm plate, 
The | entering the crown must flow down to the wall of the | 


or so, when conditions had again become steady. 


Fig.1. 
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Heat Flow from Piston.—Since the circulation of air 
underneath the piston crown is prevented owing to the 


Taste I.—Temperatures at No Load. 


Position No. 7 


Position No. | Temperature, 


1 353 8 304 
2 204 0 36 
3 296 10 27 
4 134 11 23 
5 130 12 35 
6 87 13 238 | 
7 36 14 23 


the bulk of the heat 


~—>4 


Nos. 1 to 8 and the second Nos. 9 to 14, the effect was 
that successive readings of each couple were made 
at intervals of 160 seconds for the first group, and of 
120 seconds for the second group. 

Two sets of curves were obtained. In case A (Fig. 10) 
a load corresponding to 65 brake horse-power was 
suddenly applied to the engine when running steadily 
atnoload. Incase B (Fig. 11), the engine was motored 
round with compressed air in the usual fashion for 
starting. As soon as firing commenced, observations 
of temperature were started, a load corresponding to 
24 brake horse-power being applied at the same time. 

The greatest rate of temperature rise occurred in 
case B. For the first five minutes or so after the 
engine commenced to fire, the temperature at the 
points in the piston knob rose at a rate of approximately 
33 deg. C. per minute. The very large time interval 


Fig.7. PISTON TEMPERATURES. 
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temperature is reached at point 1 in the middle of 
the central knob of the piston, the temperature at 
this point increasing from 433 deg. C. at 25 brake horse- 
power to 650 deg. C. at full load (66 brake horse-power). 
The temperatures at other points in the central knob 
are also very bigh, the temperature at points 2 and 3, 
at the root of the knob, being only some 68 deg. C. 
at 25 brake horse-power, and 100 deg. C. at full load, 
below that of point 1. At points 4 and 5 on the edge 
of the crown, the temperature is considerably below 
that of the central knob, and varies from approximately 
155 deg. C. at 25 brake horse-power to 230 deg. C. at 
full load. The temperatures recorded at points 7 to 
14, below the first set of rings and in the piston skirt, 
show but little variation with changes of load, the 
highest temperature reached at points 7 and 9 being 
only 54deg.C. It is also noticeable that at points 12, 
13, and 14, on the thrust slipper of the piston, the 
temperature is in each case slightly below that of the 
corresponding point in the upper slipper, the effect 
being probably due to the position of the water inlet, 
which is on the under side of the cylinder. 

The temperatures recorded with the engine running 
steadily at no load are given in Table 1. 


recorded at point 7, that very little of the heat reaches 
the piston skirt. Hence it appears that the main 
portion of the heat flow into the piston is passed to 
the cooling water via the piston-ring belt. 

Fuel Consumption and Heat Flow to Jackets and to 
Exhaust.—Curves showing the observed fuel con- 
sumption and thermal efficiency are given in Fig. 8. 
The amounts of heat rejected to the jackets and to 
exhaust are shown in Fig. 9. In Fig. 8 these heat losses 
are shown expressed as percentages of the heat supplied 
in the fuel (using the higher calorific value). The 
barometric pressure for both figures is 30-2 in. of 
mercury. 

“ Warming up” Trials after Changes of Load.— 
In Figs. 10 and 11 curves are given showing the rates 
of temperature rise for the different points in the 
piston after a sudden alteration in load. In recording 
these temperatures, the method adopted was as 
follows: With the engine running steadily, the brake 
load was increased as rapidly as possible by the desired 
amount. Temperature observations were then com- 
menced, the thermocouples being dealt with in rotation 
at intervals of 20 seconds. Since the couples were 
arranged in two groups, the first comprising couples 


| required, after a change of load, for points in the piston 
to reach a steady temperature, will also be noticed. 
| Thus, whilst temperatures in the piston skirt become 
steady within 20 minutes or so after a change of ioad, 
the temperatures at points in the piston kuob, in 
both the cases examined, were still rising some 45 to 
50 minutes after the alteration. 
Effect of Variations in Jacket-Water Temperature. 
For the third series of trials, a separate supply of 
cooling water was led to the cylinder wall jacket and 
to the breech jacket. A series of five trials was then 
|run at a constant load corresponding to 38-1 brake 
horse-power, the temperature at exit from the cylinder 
jacket being increased step by step. The temperature 
of the water leaving the breech jacket was maintained 
constant at 39 deg. C. throughout. Each trial was of 
| approximately 25 minutes’ duration, a period of 
approximately three-quarters of an hour being required 
| alter each trial for temperatures to become steady 
| under the new conditions. 
Fuel Consumption—The observations made m 
| regard to fuel consumption during the tests are shown 
' plotted in Fig. 12. It will be seen that the spocitie 
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consumption decreases as the jacket outlet temperature | exhaust pipe. From the result of the first series of 
is increased, the rate of decrease being constant over | trials (see Figs. 7 and 9), where the load was varied 
the range examined. Thus, at 38-1 brake horse-power, | at constant jacket outlet temperature, it appears that 
the consumption per brake horse-power per hour is | by reducing the fuel consumed per minute from 0-2947 
reduced from 0-464 Ib. at 25 deg. C. jacket outlet | lb. to 0-273 lb. (corresponding to 33-6 brake horse- 
temperature to 0-430 lb. at 85 deg. C. jacket outlet | power and 37-4 brake horse-power) the temperature in 
temperature, this being equivalent to a reduction of|the exhaust pipe was reduced by approximately 
approximately 7-3 per cent. in the specific fuel con- | 15 deg. C., the corresponding fall in the average of the 
sumption for an increase in jacket outlet temperature | temperature observed in the piston knob being approxi- 
of 60 deg. C. It would appear that this reduction in | mately 16 deg. C. It appears therefore that, for the 
fuel consumption is to be attributed to decreased piston | present series, whilst the observed fall in exhaust pipe 
friction consequent on the decrease in viscosity of the | temperature corresponds to the observed decrease 
oil film at the higher jacket temperatures. It is of | in fuel consumption, the decrease in temperature of the 
interest to estimate the actual saving in the power | piston knob is considerably greater than would be 
spent on piston friction due to increased jacket tempera- | expected. Thus, for an increase of 60 deg. C. in jacket 
ture. With a jacket temperature of 25 deg. C., the | outlet temperature, the observed fall in temperature 











fuel consumed per minute (at 38-1 brake horse-power) |-of the piston knob is approximately 35 deg. C., and the 
expected fall in temperature approximately 16 deg. C.— 
a discrepancy of some 19 deg. C. The explanation of 
this discrepancy would appear to be that not only is 
|the piston knob cooled owing to the reduced amount 
| of fuel burnt with increased jacket temperatures, but, 
in addition, the piston as a whole receives less frictional 
| heat under these conditions. It will be noted that, 
|taking an average of the increases in temperature 
recorded at points 7 to 14 in the piston skirt, the 


is 0-2947 lb., this figure being reduced to 0-2730 Ib. 
at the same power output when the jacket outlet 
temperature is raised to 85 deg. C. The thermal 
efficiency corresponding to a specific consumption of 
0-464 lb. per brake horse-power hour is 26-9 per cent., 
so that a saving of 0-0217 lb. fuel per minute represents 
a saving of approximately 2-8 h.p. in the energy spent 
in piston friction. The foregoing is in close agreement 
with the results of experiments* by Professor Hopkin- 
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son on a Crossley gas-engine of 11} in. bore by 21 in. | 


stroke. In the trials referred to, it was found that, by 
increasing the jacket outlet temperature from 21 deg. C. 


to 81 deg. C., the power spent in piston friction was | 


reduced by 2-5 h.p. It will be noted that a reduction 
in piston friction will, in itself, result in a cooler piston, 
since a large proportion of the energy so spent in 
friction will reappear as heat given to the piston. 
Piston Temperatures.—The temperatures observed 
at the different points in the piston during the tests 
are shown in Fig. 12. 


points 1, 8, 2, and 3 decreases, these points being all 
situated in the central knob of the piston. At points 4, 
5, and 6, close to the edge of the crown, the temperature 
remains very nearly unchanged. The temperatures at 
points 7 to 14 in the piston skirt increase with increase 
in jacket outlet temperature, the rise being appreciably 
greater for points 7, 9, 10, and 11, all of which are 
situated in the upper side of the piston skirt. The 
temperatures at points 1, 2, 3, and 8 decrease by 
approximately the same amount for a given increase 
in jacket outlet temperature. Thus, if the outlet 
temperature is raised from 25 deg. C. to 45 deg. C., 
the temperatures in the piston knob fall by approxi- 
mately 9 deg. C.; if it be raised to 65 deg. C., a fall of 
approximately 20 deg. C. is produced, and if to 85 deg. 
C. the corresponding decrease in temperature in the 
knob is approximately 35 deg. C. Taking a jacket- 
water outlet temperature of 25 deg. C. as base, the 
temperature at points 7, 9, 10, and 11 in the upper side 
of the skirt increases by approximately 3 deg. C. fora 
rise of 20 deg. C. in jacket outlet temperature. For 
increases in jacket outlet temperature of 40 deg. C. 
and 60 deg. C., the corresponding rises in temperature at 
points in the upper side of the piston skirt are approxi- 
mately 8 deg. C. and 15 deg. C., respectively. The 
temperature at points 12, 13, and 14 in the lower side 
of the skirt increases in direct proportion to the increase 
in jacket outlet temperature, a rise of 60 deg. C. in 
jacket outlet temperature causing the temperature at 
the points considered to increase by approximately 
7 deg. C. 

As mentioned in the previous section, an increase of 
60 deg. C. in the temperature of the water leaving the 
cylinder jacket reduces the weight of fuel consumed 
per minute from 0-2947 Ib. to 0-2730 lb. As shown 
in Fig. 12, tis is also accompanied by a decrease of 
approximately 12 deg. C. in the temperature of the 





s See B. Hopkinson, “On the Indicated Power and 
Mechanical Efficiency of a Gas Engine.” Proc. I.Mech.E., 
1907, vol. ii, pages 879 et seq. 


It will be seen that, as the | 
jacket outlet temperature is raised, the temperature at | 








Fig.12. EFFECT OF CHANGES IN 
JACKET-WATER TEMPERATURE, 
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| effect of a 60 deg. C. rise in jacket outlet temperature 
| is to produce an increase of some 11 deg. C. only in the 
mean temperature of the piston skirt. Since the 
temperature at inlet to the jacket remained constant, 
it seems not unreasonable to assume that, with the 
| outlet temperature increased by 60 deg. C., the mean 
| temperature of the water in contact with the liner will 
|be increased by approximately 30 deg. C. Under 
these conditions the mean temperature of the piston 
skirt increases by 11 deg. C., the skirt being thus 19 deg. 
|C. cooler than might have been expected. Since a 
| large part of the energy spent in piston friction will 
| appear as heat given to the piston skirt, and it has 
been seen that a rise of 60 deg. C. in jacket outlet 
temperature is accompanied by a reduction in piston 
| friction of approximately 2-8 h.p., it may be inferred 
that this reduction in frictional heating is sufficient to 
account for the temperature of the piston as a whole 
being reduced by the amount of the discrepancy, 
namely, 19 deg. C. 
| The above explanation would also account for the 
previously mentioned difference of 19 deg. C. between 
the observed and expected temperatures in the piston 
|knob. From the foregoing results it would appear 
that the normal arrangement, where the cooling water 
|enters the cylinder jacket and flows thence to the 
| breech jacket, is capable of some improvement. A 
reduction in fuel consumption would be expected were 
| matters altered so that the cooling water, preferably 
| after passing through some form of exhaust cooler, 
were to enter at the breech jacket, there to be warmed 
before admission to the cylinder barrel jacket, it being 
arranged that the water temperature at exit should be 
not far removed from the boiling point. 

Trials with Diaphragm Plate Removed.—Prior to 
the commencement of the fourth series of trials the 


| 
| 











that even without the plate the access of air to the 
underneath of the crown is considerably obstructed 
by the gudgeon pin assembly and by the end of the 
connecting-rod. A series of seven trials was then 
run with the diaphragm plate removed, at a range of 
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loads corresponding to those dealt with in the first 
series, arrangements being made so that conditions 
were as nearly as possible identical in the two series. 
Slight differences occurred as follows: The barometric 
pressure was 30-20 in. of mercury during series (1) 
and 30-16 in. of mercury during this series. The 
average temperatures of the cylinder jacket water 





at inlet and outlet were 17-5 deg. C. and 27:3 deg. C. 


13. PISTON TEMPERATURES 
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| during the first series, and 16-1 deg. C. and 27-1 deg. C. 
| respectively during this series. 

Piston Temperatures.—The piston temperatures 
| recorded are shown in Fig. 13. It will be seen that 
the curves of temperature are very similar in form 
to those recorded with the diaphragm in position (see 
Fig. 7). Removal of the diaphragm plate causes a 
slight fall in piston temperature, the cooling effect 
increasing with increase of load. The decrease in 
temperature is greatest at points situated in the piston 
knob, where it varies from approximately 4 deg. C. 
at 25 brake horse-power to approximately 17 deg. C. 
at 65 brake horse-power. At points in the skirt of the 
piston there is very little change in temperature, removal 
of the diaphragm producing a fall of only some 4 deg. C. 
under full-load conditions. The fall in temperature on 
removal of the diaphragm plate is shown in Table II for 
different parts of the piston. 

Fuel Consumption.—The observations of fuel con- 
sumption, as made at different loads during the fourth 
series, are shown in Fig. 8. It will be seen that removal 
of the diaphragm plate causes no perceptible difference 
in the specific consumption. This result is to be 
anticipated from the observations of temperature, since 
removal of the diaphragm gives no appreciable change 
in the piston skirt temperature, which might influence 








diaphragm plate was removed, though it is to be noted 


the mechanical efficiency, nor is there any large altera- 
tion of temperature in the piston crown which might 
affect the processes of combustion. 





Tur Roap Emvutsion AnD Cotp Brrumrnovus Roaps 
AssocraTIon, Limrrep.—At the fourth annual meeting 
of the Road Emulsion and Cold Bituminous Roads 
Association, Limited, held recently, it was reported 
that 11 lectures had been given to various surveyors’ 
associations throughout the country, and that arrange- 
ments were being made for further lectures to be delivered 
in the near future. Mr. Arthur Sweet was oe 
secretary of the Association in succession to Mr. L. 8. 
Cadic. It was further reported that the Association had 
co-operated with the Ministry of Transport in the laying 
of test lengths of surface-dressing materials. The offices 
of the Association are at 66, Victoria-street, London, 8.W.1. 
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LABOUR NOTES. 


\coorpine to “ J.R.,"" who contributes the editorial 
notes to the organ of the Electrical Trades Union, the 
Workers’ Side of the National Joint Industrial Council 
for the Electricity Supply Industry have had under 
consideration the question of extra remuneration for 
operative grades in super-stations. ‘“‘ The Employers’ 
Side, in their agreement of a few years back, agreed,” 
he says, “ that stations of over 20,000-kw. capacity 
were to be the subject of further negotiations, but the 
negotiations then entered into broke down on account 
of the very meagre offers of the employers. With 
the building of more and more super-stations of very 
high capacity, there is an increased necessity for a 
further agreement to be arrived at, and, in view of the 
great changes made in the modern boiler houses, it is 
found necessary to include these grades also in any 
further negotiations. The Workers’ Special Com- 
mittee have met, and have decided to endeavour to 
divide super-stations over 20,000 kw. capacity into 
four additional grades, namely, up to 30,000 kw., 
up to 50,000 kw., up to 100,000 kw., and over 100,000 
kw. capacity, and to apply for a percentage increase 
on the basic rates in the agreements for each classifica- 
tion. More important still, they are recommending 
that no station with a capacity of over 20,000 kw. 
should be gradec in any area at less than “ A” 
rate of wages. It is hoped that this application will be 
put forward to, and dealt with by, the employers 
early in the New Year.” 


Discussing the question of the 40-hour week, 

J.R.” says:—“‘ The real difficulty that the 
40-hour week is required without a reduction in the 
present wages per week, as there is no doubt there are 
many workers getting less than 40-hours per week 
in other words on short time and short wages. When 


18 


anyone remembers the changes in the methods of | 


production, due not only to the introduction of 
machinery, but also to the different methods of hand- 
work it can be clearly realised that only 
by shorter working hours can the unemployed be 
absorbed. Industry can now produce all the world 
can consume in half the present working hours.” 


The latest Trade Report of the United Patternmakers’ 
\ssociation gives the total number of unemployed 
members as 3,107, and the total membership as 10,800. 
‘There is,"’ says Mr. Findlay, the general secretary, 

no apparent break in the dark cloud under which we 
have been labouring so long.” 


The following extract from the Report of the Boiler 
Makers and Iron and Steel Shipbuilders’ Society for 
December, 1882, is given in the issue for the current 
month :—‘* For some time past the serious attention 
of the E.C. has been directed to the rapid increase 
in riveting machines in shipyards. This introduction 
and somewhat alarming increase of machine riveting 
must have a pernicious effect upon the manual labour 
of our members. Wages will inevitably be reduced, and 
mere physical strength must in course of time succumb.” 


At the end of November, 28,050 members of the 
Boiler Makers and Iron and Steel Shipbuilders’ Society 
were “signing the books,” as compared with 27,858 
« month earlier. The number in receipt of super- 
annuation benefit increased from 2,486 to 2,490, and 
the number in receipt of sick benefit decreased from 
1,163 to 1,123. The expenses amounted to 
3.3961. 4s. 6d. in November; in October, they were 
3.3901. 48. 6d. 


With the object of inculcating ideas of safety in the 
public schools, particularly continuation and vocational 
schools, the New York State Department of Labour 
has prepared and distributed a Safety Inventory Form. 
Each teacher of a vocational subject is instructed to 
inspect his equipment and see whether it is satisfactory 
from a safety point of view, and, if not, to call upon 
the Division of Industrial Hygiene to recommend 
safe measures and appliances. The work, begun on 
November 1, has already brought a gratifying response, 
and members of the Division of Industrial Hygiene 
have been called upon to visit a number of vocational 
schools and make recommendations 

The Moscow correspondent of the Manchester 
(uardian states that on Wednesday, last week, new 
decrees were issued by the Soviet authorities pro- 
hibiting all increases of wages, payments for overtime, 
and increases in the personnel of the supply com 
missariat. This is, the correspondent adds, part of the 
general retrenchment policy consequent upon the 
difficult financial situation. 


On the invitation of the British Minister of Labour, | with the task of supplying the workers with food. 
Confederation of | other undertakings the co-operative shops would be ' to the training of specialist engineers. 


representatives of the National 


zone | 
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Employers’ Organisations and representatives of the 
Trades Union Congress attended at Montagu House, 
London, last week in connection with the proposals 
for a reduction of weekly working hours by inter- 
national agreement, which are to come before a Pre- 
paratory Technical Conference, at Geneva, in January. 
Full discussions, it is stated, took place between Sir 
Henry Betterton and members of the deputations with 
regard to the points likely to arise at the conference. 


A joint discussion took place in London on Thursday 
of last week, between representatives of the Mining 
Association and the Miners’ Federation of Great 
Britain, as a result of the invitation which the Associa- 
tion addressed to the Federation to consider what 
questions affecting the industry generally might form 
the subject of joint consideration by the two bodies. 
A preliminary discussion of a number of subjects took 
| place, and the meeting was adjourned to a date to be 
arranged between the two bodies. The subjects 
touched on included, it understood, welfare, coal 
utilisation, and the recruitment of labour. 
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A scheme designed to absorb the unemployed men 
in the South Wales tinplate industry has been approved 
by Messrs. Richard Thomas and Company, who control, 
it is stated, over 70 per cent. of the output of the trade. 
| It proposes that at works where an eight-hour shift is 

the rule, a six-hour shift shall be substituted. A 
| reservation is made by the company as to the main- 
| tenance of the quality of the output. The initiative 
lin the matter was taken by the Confederation of Iron 
}and Steel Trades, who are now seeking approval of 
the scheme by their members. 


Both sides have now decided to ratify the pro- 
agreement on the more-looms-to-a-weaver 
system. The Cotton Spinners and Manufacturers’ 
Association approved it early last week, and the 
general council of the Weavers’ Amalgamation did so 
on Saturday last. The official report issued at the 
| close of Saturday’s meeting was as follows :—** The 
general council, following the special general council 
| meeting held on Thursday last, had under considera- 
| tion the recommendation from the central committee 
| upon the proposed agreement dealing with the more- 
| looms-to-a-weaver system, and on a card vote the 
| general council have endorsed the recommendation 
| from the central committee and empowered them to 
}seek further interviews with the employers’ repre- 
sentatives upon the matter.”” The recommendation 
alluded to was that the general council should endorse 
the proposals submitted and instruct the central 
committee to proceed with the signing of agreements. 
Asked to explain the meaning of the vote, Mr. James 
Bell, the vice-president of the Amalgamation, said : 
‘It does imply ratification, but there are certain out- 
standing questions that the general council wish us 
(the central committee) to raise with the employers 
with a view to getting something more satisfactory 
than is at present attained in the suggested agree- 
ment. You can say that the agreement is ratified on 
the understanding that we do this.” 


| visional 


In an Order issued on October 6, the General Council 
organisations to strengthen labour discipline and make 


tribunals, which are said to have remained inactive in 
most undertakings. The unions are also to support all 
measures taken by the management of industry for 
the effective application of the principle of undivided 
authority in industry and transport. The Central 
Executive Committee and the Council of People’s 
Commissaries of the Soviet Union have amended the 
provisions relating to dismissal for breach of labour 
discipline. Hitherto Section 47 of the Labour Code 
authorised the management of an undertaking to cancel 
the contract of employment in the event of the un- 
justified absence of the worker for three days in the 
month. In future, under an Order of November 15, 
1932, a single unjustified absence will entail dismissal, 
which in turn will necessarily involve the withdrawal 
| of ration cards and also of housing if provided by the 
| undertaking. 





In an interview granted to the Press on the occasion 
of the promulgation of this Order, Mr. Tsikhon, Commis- 
| sary for Labour of the Soviet Union, announced that 
supplementary measures would be taken with a view 
| to extending the powers of the managers of factories in 
| regard to the food supply. In about 200 large under- 
| takings the co-operative shops would be liquidated, 
}and their funds transferred to the management of the 
|} undertaking, which would thereafter be entrusted 
In 


of Trade Unions in Soviet Russia asks the trade union | 


use for this purpose of the disciplinary production | 


[DeEc. 
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retained, but would change their character and their 
management would be entrusted to the manager of 
the undertaking. The ration tickets for workers and 
their families would, in future, bear the holder’s name ; 
they would be issued by the management of the 
undertaking and cancelled immediately after the 
dismissal of the holder. Mr. Tsikhon stated that the 
Order of November 15, 1932, did not in any way seek 
to introduce a system of “forced labour,” as the 
capitalist newspapers had claimed, but that its sole 
object was to strengthen labour discipline. 


In a report which it has just issued, the International 
Labour Office at Geneva estimates that the present 
number of unemployed workers in the world is at 
least 30,000,000. The consequent loss of wages is 
reckoned to be more than 100,000,000,000 Swiss francs 
(4,000,000,0001. at par) a year. 


The weekly organ of the International Labour 
Office at Geneva states that discussions have recently 
taken place in France on the subject of relief for workers 
on short time, and the Government has issued a 
Decree relating to the matter. The Decree provides 
that the part-time unemployment funds established by 
the Departments and local authorities, which are 
classified as unemployment relief organisations, and 
those established by the associations of employers or 
workers or the mutual aid societies, which are classified 


as voluntary insurance organisations, may under 
certain conditions receive subsidies from the State. 


Short time is defined as employment for less than 
four days or 32 hours in the week, or for alternate 
weeks. Such short time must also fulfil the following 
conditions: It must apply to the whole of an under- 
taking or separate branch of an undertaking employing 
jat least 10 persons; It must be collective, in that 
| it must affect the whole of the staff other than those 
| engaged in maintenance or supervision. In exceptional 
cases the right to State subsidies may be extended to 
relief granted by unemployment funds to persons on 
short time who fulfil the other conditions required. but 





who are employed in undertakings, or parts of under- 
takings where short time is organised in rotation. 
This rotation must, however, extend to the whole stati 
of the undertaking or part of an undertaking. who 
must be unemployed for the same number of days and 
at the same intervals, with the exception of workers 
whose presence is essential for maintenance, supervision 
and other work the nature of which requires that it 
shall be carried out permanently by the same person. 


The Decree defines the qualifications for relief, and 
states a number of other conditions which must be 
complied with by part-time workers seeking relief. 
And under a provision which is without precedent in 
France, since the employers are not bound to share 
either in the expense of public unemployment relict 
funds or in those of voluntary unemployment insurance 
funds, the part-time unemployment funds may make 
the admission to relief of persons on short time condi- 
tional on contributions by the employers to the relicf 
affecting their own undertakings. A further provision 
makes it compulsory for the part-time unemployment 
funds to keep their books in such a way as to facilitate 
the compilation of statistics of persons on short time. 


| The Central Executive Committee of the Sovict 
Union has published an Order reorganising all advanced 
technical education. The curricula of the higher 
educational institutions will be revised. They are to 
cover the whole course of training, including practical 
work in undertakings, apprentice workshops and 
laboratories. The principal courses for the training 
of specialists will in future be shown in the curriculum 
of studies of each class of students, and the time to 
be devoted to these branches will be fixed in detail. 
Special attention is to be devoted to the general 
branches of science, including mathematics, physics, 
and biology, which are said to have been seriously 
neglected in certain higher institutions and technical 
colleges. 


The training given must take account of the most 
recent scientific and technical discoveries. Voluntary 
courses will be organised for the most advanced 
students who wish to supplement their studies. A 
training school for engineers will be established with 
a view to the training of highly-skilled specialists. 
The students will be chosen from among engineers 
who have passed through a technical college and have 
worked successfully in an undertaking for at least 
three years. The length of the course will be increased 
in those institutions in which the students are following 
|the courses while working in undertakings. The 
| courses will be one year longer than in the other institu- 
tions; this measure will be applied in the first place 
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THE EMPIRE BROADCASTING 
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EMPIRE BROADCASTING. 


Wuart is probably the most important stage in 
the development of broadcasting was reached on 
Monday last, when the transmission of programmes 
from the new Empire Broadcasting station of the 
British Broadcasting Corporation at Daventry was 
commenced. British listeners throughout the Empire 
are thus now provided with programmes normally 
originating in the home country and sent out on 
a number of different wave-lengths at such Greenwich 
mean times as result in their being received be- 
tween about 8 p.m. and 10 p.m. local time. To pro- 
vide for the time variation, the Empire has been 
divided into five zones, to each of which, with one 
exception, two wave-lengths have been allocated, and 
as two complete transmitters have been installed the 
transmissions can be made on two wave-lengths simul- 
taneously ; this will give a double chance of satisfac- 
tory reception. It is considered, however, that, at a 
later stage, it should not be necessary to continue the 
two simultaneous transmissions, and the one wave- 
length used will be chosen in accordance with the 
season and other conditions. In the case of Zone 1, 
which covers Australasia, only one wave-length, viz., 
25-5 m., will be used, since it is considered that the 
wave-length giving the most satisfactory evening recep- 
tion will remain the same for all seasons. In Zone 2, 
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3. Power Output STAGE oF TRANSMITTER. 


In addition to the other aerials of this type, however, 
six omni-directional aerials, radiating equally in all 
directions, have been erected for use when it is desired 
to give all parts of the Empire an equal opportunity of 
receiving some particularly important t ‘ansmission. 

The building in which the two transmitters are 
housed, distinguishable in Fig. 1, consists of a central 
block which contains the transmitting hall, control 
room and offices, and two wings, in one of which are 
situated the motor generators, switchgear and sub- 
station equipment, while the other houses the water- 
cooling plant for the valves, the boiler-room, and 
stores. Both the transmitters and the aerial arrays, 
it should be mentioned, were constructed and installed 
to the requirements of the British Broadcasting Cor- 
poration by Messrs. Standard Telephones and Cables, 
Limited, Connaught House, Aldwych, London, W.C.2. 
The incoming land lines from the studios in London 
and other cities terminate in the above-mentioned 
control room, which contains the low-frequency ampli- 
fiers necessary to raise the programme to a suitable 
strength for feeding the transmitters, as well as switch- 
ing apparatus for distributing the programmes to the 
two separate transmitters. The checking of the 
quality of the programme is carried out in this room, 
and there is a subsidiary control room for checking the 
input to the second transmitter. 

Fig. 2 is a general view of the transmitter hall, and 
one of the two transmitters can be seen on the left, 
the power-output cubicle being situated at the distant 
end. The corresponding cubicle of the other trans- 
mitter is visible on the right. The power switchboard 
can be seen in the background of the illustration, and 
covering India, wave-lengths of 16-9 m. and 25-3 m. | the two desks in the foreground are provided to enable 
will be employed, and the remaining zones and wave- | each engineer to listen, on head-phones, to the pro- 
lengths are as follows :—Zone 3, South Africa, 31-3 m. | gramme being radiated by the transmitter of which he is 
and 49-6 m.; Zone 4, West Africa, 31-5 m. and in charge. Water-flow indicators and emergency trip 
49-6 m.; and Zone 5, Canada, 31-5 m. and 49-6 m.| buttons are also mounted on these desks. To provide 
The wave-lengths mentioned, however, must, for the | for the numerous wave-lengths required, each trans- 
present, be regarded as tentative. By dividing the| mitter has been designed to operate on any wave- 
Empire into zones in this way it has been possible to | length from 14 m. to 50 m., the change-over from one 
employ directional aerials, and thus to ensure a much | wave-length to another being made easily and rapidly. 
higher signal strength at the receiving end that would | With the exception of the master oscillators, which 





be possible with the omni-directional aerials used in 
national broadcasting. The directional aerials are, 
however, designed to give a wider beam than is employed | 
when it is desired to maintain communication between | 
two single stations, since the broadcast transmissions 


will be referred to later, each transmitter is contained 
in four separate cubicles, the framework of which is 
constructed of Duralumin, while the backs and sides 
are formed by removable metal panels or doors inter- 
locked with the power-supply switchgear so that they 


are required to cover a large area at the receiving end. | cannot be opened without switching off all dangerous 
In all cases, excepting the Australasian zone, the aerials | voltages. The front panels of the cubicles are con- 
are designed to radiate a beam in the direction of the | structed of polished black slate, to the back of which 
particular part of the Empire they are intended to| Duralumin screens are fixed in order to prevent di- 
serve following the great-circle route. In the case of electric losses in the slate panels and to localise the 
Australasia, however, it is possible to transmit signals | electrostatic fields produced by the transmitter 
either way round the great circle, and since, at certain | components. 

times, one route is preferable to the other, the aerial| To ensure constancy of wave-length, each master 
system for Australasia has been designed so that the | oscillator valve is controlled by a quartz crystal, a 
aerial and reflector are interchangeable, thus enabling | separate crystal being employed for each wave-length 
the beam to be radiated in either the easterly or westerly | used, and the apparatus being mounted on a separate 
Fig. 1, on this page, shows one | panel located by the side of the first cubicle of each 


directions at will. 
As it is impracticable to grind crystals 


of the aerial arrays, viz., that for the West African zone. | transmitter. 














sufficiently thin to oscillate naturally at the very high 
frequencies employed, the required frequency is 
obtained by a series of frequency-doubling stages, three 
of which are used for wave-lengths of less than 17 m. 
and one or two stages for greater wave-lengths. The 
crystals are contained in insulated boxes, in which an 
electric heater controlled by a thermostat is fitted in 
order to keep the temperature constant. The output 
from the oscillator unit is connected to the first trans- 
mitter unit, which contains the frequency-doubling 
stages, already mentioned, the modulating stage, and 
the first modulated amplifier. The modulation, it may 
be noted, is adjusted to peak at 90 per cent., which 
gives the maximum practical efficiency consistent with 
a satisfactory linearity of response. The completely 
modulated carrier wave produced by the first trans- 
mitter unit is amplified in the second and third units, 
each of which contains one stage of push-pull high- 
frequency amplification; two 2-kw. water-cooled 
valves are used in the second stage and two 10-kw. 
valves of the same type in the third stage. The fourth 
unit contains the final amplifier or output stage, which 
consists of four 15-kw. water-cooled valves connected 
in push-pull, the output circuits of these valves being 
coupled to the aerial feeder. 

Fig. 3 shows the back of the output stage of one 
transmitter and the valves can be distinguished 
in this figure, two being located on each side; the two 
inclined components near the centre are adjustable 
condensers. The circuits of this and the two previous 
stages are of the balanced-bridge type, special precau- 
tions being taken to stabilise them and to lay out the 
components 8o that spurious inductances and capacities 
are either elimina or made use of. It is for this 
reason that it has not been possible to keep spare valves 
in position, as is done in the regional transmitters 
using the normal broadcasting wave-lengths. The 
wave-length changing arrangements, previously men- 
tioned, required very careful design in order to main- 
tain the balance of the various circuits. The tuning 
circuits are arranged so that the values of the induc- 
tances can be changed very quickly, either by altering 
tappings or changing the coils, identical changes 
being made on both sides of each balanced circuit. 
The outgoing feeders from the power stage are con- 
nected to an aerial-changing panel mounted above 
each transmitter, a special form of selector switch- 
gear being used which enables either transmitter to 
be connected to any one of the aerial systems by 
means of overhead feeder lines. The leads, it may be 
noted, pass out through terminals mounted in a stout 
glass plate let into the wall of the building. 
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outputs of any one of the three sets to be connected to| These pieces were divided fortuitously into six parts 
either transmitter. The power for the master oscil-| and placed in wooden bins. Two of these were sent 
lators is provided by a 15 kv.-a. single-phase trans-|to Portsmouth Dockyard at the request of the Ad- 
former supplying current at 220 volts, which is also | miralty representative on the Rust Prevention Com- 
used for lighting and other auxiliary services. It | mittee and four were sent to H.M. Factory, Hereford, 
should, perhaps, be mentioned that, since the circuits | at the request of the War Office representative on the 
of the transmitters are fairly sensitive to voltage | Committee. The two bins were returned from Ports- 
changes, automatic induction regulators have been | mouth after eighteen months since no signs of failure 
installed to compensate for variations in the voltage | were observed, and the account of the examination 
of the supply mains. of these after return was included in the above report. 
The one other detail of the arrangements which | The present report deals with the four bins sent to 
remains to be referred to is the method of re-cooling | Hereford where the tests have been continued for the 
the water used to conduct the heat from the anodes | full five years, and, in addition, records the observa- 
of the water-cooled valves. For this purpose, tubular | tions upon two large pieces of machinery in the same 
radiators are mounted in openings in the external walls | factory which have been coated for three years. A 
of one of the wing buildings, and the water from the | few months before the end of the five-year period a 
valve jackets is passed through these radiators, which | number of unprotected bolts and nuts were sent for 
are cooled by air supplied by fans located inside the | comparison. 
building and driven by motors of the squirrel-cage type.| Preparation of Test Pieces.—The bolts and nuts 
After passing through the radiators, the water is raised | were drawn from store, cleaned and dipped in a shallow 
by electrically driven centrifugal pumps to a tank | tray filled with the preservative. They were allowed 
on the roof, from which it returns to the valve water- | to drain on a wire mesh sieve for about an hour and 
jackets. To prevent the deposition of scale on the! then placed in the bins for storage. The unprotected 
anodes, distilled water is used in the cooling system, | pieces afterwards added were drawn from store and 


and an electrically-heated distilling plant is provided 
to make up any loss from evaporation. 

Test transmissions from the Empire transmitter 
were commenced on November 17 last, and, from cabled 


Australia, but in New Zealand reception has been much 
better. Favourable reports have been received from 
India, and the majority of the cables from South Africa 
have reported good or excellent reception. From West 
Africa, the reports indicate that reception has been 
good throughout this zone, but results obtained in 
Canada, so far, are not so good as it is expected they 
will be when the present mid-winter conditions have 
passed. 

It should, perhaps, be pointed out that, for the first 
few months, the Empire broadcasting service must be 
regarded as a large-scale experiment, both on technical 
grounds and with regard to the class of programme 
material which is most acceptable. We feel, however, 
that it can hardly fail to achieve its main object, which, 
we take it, is to draw still more closely the ties which 
bind the members of the British Empire overseas to the 
Mother-country. No single item, we are confident, 
will do more in this direction than the message which 
H.M. the King has consented to broadcast on Christmas 
Day to his subjects in all parts of the world. 





The whole of the power required by the station is 
taken from the mains of the Northampton Electric | 
Light and Power Company, a substation on the | 
Daventry site being fed from an 11,000-volt, 50-cycle, | 
three-phase power line and connected to the station | 
by a 300 kv.-a. transformer. The high-tension direct 
current for the main power amplifier and the previous | 
— i.e., for the last two stages of the transmitters, | 
is derived from a six-phase valve rectifier having an 
output of 6 amperes at 10,000 volts. The valves, which 
are of the water-cooled thermionic type, are placed 
close to their associated inter-phase reactors, trans- 
formers and induction regulators, the latter being used 
to control the output voltage and being operated by 
motors with push buttons for remote control. A 
—_ rectifier is provided for each transmitter. All 
other power supplies for the transmitters are obtained 
from motor-generators, of which there are 12 in all 
divided into three groups. Two of the groups are used 
at any one time to supply the respective transmitters, 
while the third group acts as a stand-by. Of the four 
machines in each group, the first is used to supply grid- 
bias voltage for all valves in the transmitter and also 
to supply power for operating certain interlocking 
relays associated with the transmitters. The second 
machine consists of two generators coupled to one 
motor, one of the generators having two windings and 
two commutators on a single armature with outputs of 
2 amperes at 1,000 volts and 0-5 ampere at 1,500 volts, 
respectively. This machine supplies the anode voltages 
for the valves in the modulator-oscillator unit, while 
the second generator of this combination, having an 
output of 80 amperes at 18 volts, supplies the filament 
current for the same valves. The third machine of 
each group also consists of two generators driven by 
one motor, the generators supplying the anode current 
and filament current, respectively, to the valves of the 
intermediate amplifier. The anode-current generator 
supplies 1-5 amperes at 5,000 volts, and the filament- 





LIFE OF LANOLINE RUST PRE- 
VENTING COATINGS ON STEEL.* 
By C. JaKEMAN. 

Aw account of tests upon a variety of rust preventers 
for stored machinery was given in a previous issue of 
this journal.t It was then shown that the crude 
lanoline, a home produced material, promised to give 
results superior to imported mineral grease. Further 
tests were carried out and the satisfactory nature of 
crude lanoline for the purpose was fully demonstrated. 
These tests and specifications for lanoline mixtures 


reports received by the Corporation, it appears that | 
fairly satisfactory reception has been obtained in| 


| one-third of them were sent in that condition. One- 
| third were cleaned in benzene and dried while the 
remaining third were cleaned in benzene, dried and 
rubbed over with a rag containing a small quantity of 
mineral oil. These were then packed in paper and 
despatched to Hereford where they were placed in 
two wooden boxes for exposure. 
| Nature of the Test.—The pieces were taken to Here- 
ford by car and exposed for test on March 18, 1927. 
They were then examined on the last day of April, 
1927, and at the end of each successive month up to 
March 31, 1931, after which they were examined each 
three months up to March 31, 1932. From the com- 
mencement, a specially careful examination was made 
lat the end of each three months. The test was 
|exceptionally severe due to the handling received 
during the monthly and quarterly examinations. Such 
handling would be expected to remove part of the 
coating from the pieces. The pieces which withstood the 
test must have been handled about 52 times in the course 
of the examinations. Any pieces showing signs of 
failure were returned to the National Physical Laboratory 
where they were cleaned by washing in white spirit and 
the extent of the failure was recorded. 

Two of the bins, Nos. I and IV, were stored in dry 
store sheds constructed of hollow tiles, rough cast outside 
| and rendered inside, with boarded and slated roofs and 
| floors of asphalt laid on concrete. They were not 
heated. The other two bins, Nos. III and VI, were 
placed on a platform above and behind the crusher bin 
in ammonium-nitrate store sheds. The construction of 
the sheds was similar to the above. The atmosphere in 
| these sheds had proved to be extremely destructive to 
| painted or unpainted iron work. The unprotected test 
pieces afterwards added were placed in these sheds. 

Some tins of lanoline mixtures were sent to Hereford 
in March, 1929, and two machines were coated with 
them. (1) Hydraulic Press No. 7, coated on April 11, 
1929. This machine was housed within a circular 
concrete cubicle in a building with brick walls, glass 
roof and floor of asphalt laid on concrete. The building 
was not heated. (2) Vertical steam engine, coated on 




















TABLE I.—Percentace Composition By WEIGHT. 
Reference a White : Tetrall Paraffin : in . 
Mark Lanoline Spirit. Naphtha. Tetralin. Wax. Ceresin. | Carnauba. 
—— —— —_ —_ a 
| | 
Recommended Mixtures | | 
. é G.l 48° 52 } - | 
R 51° 49 : ie — | - 
Q 49° - 51 | - _ } - 
Wax-hardened N& F4 7* = 483 CO “aC _ 
H 483° 48 ~ . 3} 
Oo 2° 50 - | . — | - 
Inferior Mixtures F.3 32° | 664 - | 1k 
h 51t 9 | — - ae 
M 50+ - — 50 } — | — 
P 49 — | 86! - — ; — | — 
s 51t 49 _ }  - - jf = 





_ Lanolines conforming to specification, i.¢., acidity less than 2 per cent. 


t Lanoline of acidity 2-65 per cent 
1-92 per cent., compared 
were published in a D.S.I.R. report.[ At the con- 
clusion of the tests on various lanoline rust prevention 
mixtures recorded in Special Report No. 12, D.S.L.R. 
Engineering Research, a number of bright bolts and 
nuts were drawn from store and coated with a selected 


acidity 
100 deg. C. for 1 hour = 


+ Pale wool grease 13-75 per cent. 
and containing excessive moisture. Loss on heating to 
with maximum of 0-8 per cent. allowed in specification. 


April 13, 1929, housed in the main boiler house, walls 
of brick, corrugated iron roof and concrete floor. The 
building was not heated. 

These machines were carefully examined for any 
signs of failure of the protection at the end of each 


current generator 80 amperes at 18 volts. The fourth | number of lanoline mixtures for test over a period of | month up to February, 1931, and at the end of each 


machine of each group supplies the filament current 


for the main power.amplifier valves, for which 400 which 288 were bolts and 144 were nuts. 
The motors, in all | 
cases, are of the squirrel-cage type, supplied with three- | 
phase current at 415 volts from the station mains. | 


amperes at 26 volts is required. 


The outputs from these generators are taken to a 
‘ ubicle-type switchboard in the motor-generator room, 
selector switches mounted on the board enabling the 


The total number of pieces was 432, of 
The sizes 


five years. 


varied from } in. to } in. diameter. 


* Report from the National Physical Laboratory. 

t Enorneerine, vol. cxx, page 123 (1925). 

} Special Report No. 12. D.S.I.R. 
Research. Reoctine Rust His 
Stationery Office. 


Preventers. 


Engineering | 
Majesty's | 


| three months to March, 1932. 

Lanoline Preparations Employed.—The lanoline pre- 
| parations used in coating the test pieces included a 
|number of mixtures which had proved to be unsatis- 
| factory in the short time tests by exposure to weather. 
| In view of the anticipated handling of the pieces during 
examination, a number of wax hardened coatings were 
employed in order to ascertain whether or no these 
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hardened coatings were advantageous. In addition, 
solutions containing highly acid lanoline were included 
in order to observe the failure, if any, due to this cause. 
Generally speaking, the inferior mixtures proved to be 
more lasting than was expected. Extreme care was 
taken in the use of the coating containing tetralin as 


Tasie II.—Unprotected Bolts and Nuts in Ammonium. 
Nitrate Store. 























7 Number rusted after 
No. . = 
Treatment. tested. 
1 month.| 3 months. | 6 months. 
—E ee ——— a ——— 
As drawn from store 24 1 6 | 24 
Cleaned and dried .. 24 4 9 24 
Cleaned, dried, and 
oiled < ee 24 1 1 24 
Total 72 6 16 | 2 





TaBLe III (a).—Condition of Pieces after Test in Am- 
monium-Nitrate Shed. 















































- aon 
| | Duration of | - . 
| Mixture. | 3 lSound.| S@le- | Us- | warked. 
| months. able. | able. 
— baat 7 ——!—_ 
| f 60} nr. | 2 1 1 - 
£ G.1 ‘ 60} — _ _ 1 
e II \ 33} _- — 1 - 
= |- ei a ee eS ee Eee 
= | 60} nr. | 3 2 _ — 
= |i 54 a 1 é 
s R 51 a 2 1 
oe Ae , 47 — — - 1 
~ | 37 — — 
1 33 2 1 1 
= 60} nr. sh a 2 on 
= || 60} —}|— 3 
Ee |) 51 = _ 1 
é Q 37 _ 2. | - 
= 33 — — 1 —_— 
ail | 244 a t: & os = 
L 12 j;— —_— | 1 —_ 
; fl Ohman. | 2 3 1 
a 60 —|— 1 3 
Fd | 54 —i— | 4 — 
= N&F.4¢ 51 ad | 2 | oon code 
zr | | 33 — — —_— 1 
s 24 a= 1 = ones 
= =| Rae... HS. 9% Ree Bae Bee 
“xg f 544 aise : : i = 
ss ; | | 51} —|;— 1 — 
%</H 474 — —/] 1 
Es | 33} —j}|}—j]} 2 — 
= | 24} 1 | -— 1 
: 60} n.r. | 1 _ 
5 | | 60} 1 — 
3 ‘0 ; 544 - 1 1 _ 
F-| }} 51h “ss 1 Se 
374 — 1 — 








n.t. = Not rejected during test. 


TasLe III (6).—Condition of Pieces after Test in 
Ammonium-Nitrate Shed. 
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Unsatisfactory Mixtures. 
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n.t. = Not rejected during test. 

t These two pieces were badly marked. 
the solvent, since the short time tests had shown that 
these mixtures did not adhere readily to metal. As 
a general rule, these coatings were successful although 
individual pieces were among the earliest to fail. The 
composition of the mixtures is given in Table I, page 750. 

Method of Recording the Degree of Failure.—During 
the monthly and quarterly inspections, the pieces 
were very critically examined and any piece showing 








the slightest sign of failure was rejected. In some 
cases pieces were rejected due to patches of discoloura- 
tion which proved to be on the outside of the coating 
when the pieces were cleaned. In other cases pieces 
which were not rejected during the inspections were 
found to have small imperfections hidden by the coating 


TABLE IV.—Summary. 


These pieces were placed in the Ammonium-Nitrate 
Store, on June 30, 1931. They were all rusted by 
December 31, 1931. The results of the inspections 
are given in Table II. This test, therefore, demon- 
strated the action of the atmosphere of this shed upon 
unprotected or lightly protected steel. 


Preces STORED In AMMONIUM-NITRATE SHED. 

































































After 5 years. After 3 years. 
Mixture. | Sound. Saleable. | Usable. | Marked. | Total. Sound. | Saleable. | Usable. | Marked. Total. 
G.1. 2 1 2 1 6 5 —_ 1 _ 6 
R 3 4 6 3 16 10 2 3 1 16 
Q 2 + x — 14 9 3 2 _ 14 
Total 7 | 9 16 4 36 24 5 6 1 36 
N & F.A4. 1 5 5 5 16 14 1 -- 1 16 
H -— 1 3 2 6 3 1 1 1 6 
Oo —_ 2 4 —_ 6 5 _ 1 _ 6 
Total 1 8 12 7 28 22 2 2 2 28 
F.3 — _ 2 5 7 4 — 1 2 7 
K 2 ae 4 3 9 5 _ 2 2 9 
M 3 2 1 4 10 8 1 _ 1 10 
P fog = 3 4 9 ? os o 2 9 
8 6 1 10 6 23 16 _ 2 5 23 
Total 13 3 20 22 | 58 40 1 5 12 58 
Taste V.—Wastage. Pieces Stored in Ammonium-| (2) Protected Pieces Exposed in Ammonium-N itrate 
Nitrate Shed. Shed.—The two bins, Nos. III and VI contained 
—— Sa a ee Ee ~~ | 122 bolts and nuts. Of these, 82 were rejected at 
In 5 years. ! In 3 years. | some time during the test, showing that the conditions 
— aad | were sufficiently severe to determine the life of the 
Per cont. Ber cont, coatings. The analysis of the results is given in Tables 
Group 1 , 11 3 Illa and IIIb. A summary is given in Table IV, 
Group 2 . -+| 25 ws and the percentage wastage measured by the pieces 
aye f “7 = = c as “ marked ” is given in Table V. 





Taste VI.—Condition of Pieces after 5 years in Dry Store. 








Sale- Us- ,, Total. 


























Mixture. Sound. | able. | able. | 
Gl 17 » ita ie 19 
R 14 3 we 17 
Q 14 5 - 19 
Total 4 | 10 — | 55 
N&F4 14 3 | ; — 17 
H a 6 1 / 7 
rs) 6 2 » | 8 
Total 2 | 6 —~[—|) a. 
F3 15 “ft ae il 16 
K 11 . 11 
M ~ — 1 _ | 9 
P 10 1 | 11 
s 15 . _ 1 24 
Total 59 of » dittfio 4 71 
Grand Total | 130 | 26 1 | 1 158 





and discovered when the pieces were cleaned after the 
conclusion of the test. The pieces have, therefore, 
been divided into four classes as follows :—{1) Sound : 
Pieces which were perfectly bright or contained such 
dull patches as were present when they were coated. 
(2) Saleable: Pieces which had small imperfections 


| when examined with a magnifying glass in a good light. 


(3) Usable: Pieces which exhibited small imperfec- 
tions when examined critically with the naked eye. 
(4) Marked: Pieces which exhibited faults such as 
would cause the ordinary mechanic to reject them when 


-| drawing from store. Such pieces would require to be 


cleaned with emery before use in finished work, but the 
marks were generally on the corners of the hexagon 
and easily cleaned off. 

In two cases only were pieces recorded as “ badly ” 
marked, indicating that it would be necessary to polish 
the stems and thus reduce the diameter before they 
could be used. These two pieces were marked as much 
as the best of the unprotected pieces. From the 
maker’s point of view, any pieces except those in 
classes (1) and (2) would be failures, but from the 
user’s point of view pieces in class (4) only would be 
failures. There is very little difference between 


classes (1) and (2), and in many cases the small faults | 


which placed the pieces in class (2) may have been in 
the pieces originally, thus justifying their inclusion in 
class (1). During the first 15 months of the test, 
seven rejected pieces were coated again and replaced. 
In one case the failure was due to part of the head 
of a bolt having received no protection owing to care- 
lessness in dipping it. In another case no signs of 
failure could be detected after the piece had been 
cleaned. In the other five cases the failure was doubt- 
ful, generally consisting in a slight discolouration of the 
head which may have been in the piece originally. 
These initial failures have “been disregarded in the 
analysis of the results. 

Analysis of Results: (1) Unprotected Test-Pieces.— 


Group | includes the recommended plain mixtures 
and Group 2 the wax-hardened mixtures. The latter 
have the disadvantage that the coating may crack, and 
the results show that they are not quite as good as 
those in Group 1. Group 3 includes all the mixtures 
which had proved unsatisfactory in the short time 
tests. Mixture F3 contains carnauba wax, and in 
order to make the mixture sufficiently fluid the per- 
centage of lanoline has been reduced very considerably 
compared with the other mixtures (see Table I). Mix- 
tures P and S were made with the lanoline containing 
excessive moisture. The remaining mixtures K, and 
M, were made from the pale wool grease of high acidity. 
|The two badly-marked pieces were coated with mix- 





_ | tures M and 8S. The solvent Tetralin was used in 


| mixture M, and want of adhesion due to this solvent 
| may have contributed to the failure. Except for these 
two pieces the marked pieces were visibly but not 


deeply corroded. 


(3) Pieces Exposed in Dry Stores.—The two bins I 
}and IV contained, in all, 158 pieces. There were no 
pieces rejected during the test. The examination 
after the pieces had been cleaned at the end of the test 
showed that all those in bin I were sound. Some minor 
faults were discovered among the pieces in bin IV, but 
only one was classed as “ marked.” The analysis is 
given in Table VI. The two pieces visibly affected are 
one coated with mixture M and one with mixture S, 
giving further corroboration as to the inferiority of these 
mixtures. 

(4) The two machines, a hydraulic press and a 
vertical steam engine, were coated with mixture R, 
and these showed no signs of failure over three years. 

Conclusions.—The satisfactory nature of crude lano- 
line as a basis for rust preventers is fully demonstrated, 
and the adoption of this home-produced material in 
preference to imported greases is justified. The tests 
show that with any of the mixtures recommended in 
Report No. 12, the coatings will give protection for at 
least five years under normal conditions of storage. 

Under the severe conditions of exposure to the 
atmosphere in the Ammonium-Nitrate Shed, the wastage 
is negligible up to a period of three years’in the case of 
recommended mixtures. It must be noted that such 
conditions would be avoided in the ordinary course 
of storage of small parts, and that the periodical handling 
of the pieces, no doubt, hastened the failure of the 
coatings. It is fair to say that if the protected parts 
were not handled, the failures would have been reduced. 
It appears, therefore, that it may be assumed that fixed 
machinery in such an atmosphere would be safely pro- 
tected for a period of at least three years. The tests 
show that the specification of the lanoline given in 
Report No. 12 has a satisfactory margin of safety. The 
failures with the highly-acid lanoline are not so high 
as might have been expected, but it is quite clear that 
excessive moisture in the lanoline is to be avoided. 

Expressions of indebtedness are due to Mr. G. H. 
Whitham of the War Office for arranging for these tests 
to be made, and to the Superintendent of H.M. Factory 
at Hereford, together with his assistants, for the great 
care taken in the periodical examination of the pieces. 
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Feed Rolls” 
a 
4-IN. COLD-FORGING MACHINE. 
In the early days of the process, the cold forging 
of bolts, screws, rivets, and so forth, was considered 
to result in a weaker product than hot forging or 


turning from the solid bar, in the case of ferrous 
materials at all events, A steel, in the form of wire, 
is, however, now being produced which, when cold- 
headed in the forging machine and finished in thread- 
rolling machines, yields parts comparable with hot- 
forged or turned parts of the usually accepted 
strength. The modern cold-forging machine is, in- 
deed, capable of producing bolts from high-tensile 
steel wire which, when properly normalised, are claimed 
to be fully equal in strength to those produced by any 
other method. An example of one of these machines 
is illustrated in Figs. 1 to 5. on this and the opposite 
page. It is capable of decling with wire } in. in 
diameter, and is of the combined type, made by Messrs. 
Greenwood and Batley, Limited, Albion Works, Leeds. 
Before describing it in detail, however, it may be as 
well to make clear the sense in which the term ‘‘ com- 
bined ” is here used. The operation of cold-forging a 
head to, say, a bolt consists of holding a piece of wire 
rigidly in a hollow die with a portion of its length 
projecting, this portion being then formed into a head 
of the desired shape by two or three blows from a 
mechanically-operated punch. 

When the length of shank of the finished bolt does 
not exceed eight to ten times its diameter, the die may 
consist simply of a solid piece of metal with a hole 
bored in it, from which the bolt is pushed after the 
head has been formed. When, however, this length 
is exceeded, the die is made in halves, which are opened 
to receive a new piece of wire and to eject a finished 
bolt. A combined machine is one, therefore, in which 
either a simple, or closed, die or a gripping, or open, 
one may be used at will. Its range is therefore greater 
than a machine constructed for either closed or open 
dies exclusively. The machine here described has, 
moreover, flexibility in another direction, as it is 
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The number of blows required depends upon the size | 
and shape of the head to be formed, as it is not possible | 
to compress a greater volume of wire than is contained | 
in a length of 2} times its diameter by a single blow. | 
Three blows are, therefore, sometimes advisable in | 
order to give a regular and even flow to the metal | 
during its change of shape; hence the provision of a | 
double set of cams. 

A general view of the machine is given in Fig. 1. 
It is of the crank-operated type, i.e., the punch header | 
is coupled to a power-driven crankshaft by a connecting 
rod or pitman. The crankshaft is driven by a belt on 
the flywheel through a friction clutch, and runs at | 
100 r.p.m. to 110 r.p.m. Each blow alters the shape 
of the head, and, as three blows are provided for each 
piece of work, it is clear that three different punches 
must be used. The punch header is, therefore, fitted 
with a slide which brings the desired punch into place 
in proper sequence. The remaining mechanism con- 
sists of the cutting-off apparatus, the die-operating 
gear, and the feed gear. The latter will be dealt with 
first. It is seen at the left hand of Fig. 1, though} 
shown in more detail in Fig. 2, and comprises five | 
small straightening rolls and two large grooved rollers. | 
All the rolls are of hardened steel. The straightening | 
rolls are provided with a cam-and-lever motion in order 
that they can be moved out of their normal staggered 
position when the end of a coil is to be inserted, the 
wire being used directly off the coil in which it is 
delivered. The feed-roll shafts are carried in fixed top 
bearings, but the bottom bearings have a hand-wheel 
pressure-adjusting device, as shown. Both rolls are | 
geared together to ensure synchronous turning. Inter- 
mittent feed is given by a ratchet-and-pawl device, 
there being three pawls so that one is always engaged 
with the ratchet wheel, which is carried on the shaft 
of the upper roller. The pawl system is actuated by 
the slotted crank disc seen in Fig. 1. This arrangement 
gives a wide range of feed, while a fine adjustment can 
also be made on the pawl carrier. The feed can be | 
stopped at any time by lifting the pawls from the | 
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The wire stock is fed by the feed rollers against a 
stop shown in Fig. 3. It is then cut off outside the die. 
and carried forward to the heading line by means of a 
cut-off slide and fingers. This motion is actuated by 
means of toggles, which give only sufficient initial 
movement to shear the wire, the remaining travel of the 
slide being obtained by the cam seen at the right of 
Fig. 4. This, it will be appreciated from Fig. 1, is 
gear-driven from the crankshaft. To its outer face is 
bolted the cam shown in the centre of Fig. 4, the timing 
adjustment of the cam being provided for by means of 
This cam operates the toggles just 
referred to, as well as those for actuating the gripping 
dies, by means of a plunger connected with the cam 
by the lever system seen in Fig. 1. It will be noticed 
that the circular connecting rod between the actuating 
lever and the plunger is provided, near its centre, with 
a right and left-hand screw length-adjusting device. 
and that the pin of the lever is carried in what is 
apparently a sliding block. Actually, the block and 
rod are connected by a pin passing through both. 
This pin is only of sufficient strength to transmit the 
working stresses, and should a jam occur, the overload 
causes it to shear through, thus permitting the block 
to reciprocate in its slot without moving the plunger. 
and so forming a safety device for this part of the 
machine. 

It must be understood, at this point, that the wire 
is not fed directly into the dies, the rear of which is 
occupied by the knock-out gear for clearing the finished 
part out of the hole. The knock-out pin, moreover, 
supports the blank against the pressure of the punches 
during the heading operation. The blank is fed into 
the hole from the front when either solid or open dies 
are used, with the difference that, in the latter case, the 
dies are opened during the knock-out and feed. These 
dies are, of course, in halves, the necessary pressure 
to keep them together during heading being supplied 
by the toggles above referred to, and being regulated by 
the screw shown at the right of Fig. 3. The dies consist 
of a pair of rectangular blocks with a semicircular 


provided with two sets of cams which enable it to be | ratchet wheel, for which operation a convenient lever | groove in each face, and with the edges bevelled at an 


used to give either two or three blows, as required. | and cam is provided. 


langle of 45 deg. The grooves in all four faces of the 
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pair of dies differ in size, so that when corresponding 
adjacent faces are held together any one of four 
different diameters of hole can be obtained from two 
blocks. If the dies are also sunk at the ends to give 
different forms, eight different components can be 
produced from the one pair. The object of bevelling 
the edges is to effect the separation of the dies. The 
bevels, when the faces are opposed, form a V-groove 
having an angle of 90 deg., into which the point of a 
spring-operated pin presses. When the gripping 
pressure is released, the pin, in descending, forces the 
dies apart and opens them, so that ejection and feeding 
are easily effected. 

The heading part of the machine is shown in Fig. 5, 
above, but the constructional details of the pitman 
are best seen in Fig. 2. It is of very massive construc- 
tion and is provided with a device by which the distance 
between the punches and the crank-pin can be shortened 
to relieve any jam which might occur in operation. 
The crosshead pin oscillates in the header slide and 
has, connected to it by a bolted palm, a rod fitting in 
a socket in the pitman. This rod abuts against an 
adjustable wedge bedded on the solid end of the 
pitman. The heading blow is therefore transmitted 
solidly to the crank-pin. In adjusting the position of 
the header slide, use is made of an inclined setting 
screw, and the wedge is then tightened up. Slacking 
back the wedge to release a jam does not, of course, 
affect the original setting. The header slide is fitted 
with renewable steel bearing pads on the bottom edges, 
and an adjustable cast-iron face is provided on one 
vertical surface to take up any side wear. The punches 
are carried in a block bolted to a vertical slide mounted 
in a dovetailed way in the header slide, adjustment for 
wear being provided by a gunmetal strip on one side of 
the way. The vertical slide is provided at the bottom 
with transverse ways to take the actuating lever and 
with a V-notch for registering, both of which details 
will be clear from Fig. 5. 

The operating mechanism for the slide derives its 
motion from the cam seen at the left of Fig. 4. This 
may be made out in position in Fig. 2. 
to the shaft on which the other cams are mounted. 
The cam roller is carried at the centre of a double- 
slotted link. One of the slots is furnished with a 


sliding gunmetal block embracing the camshaft; in| 
the other is a spring-backed block connected to one | 


end of a bell-crank lever. The travel of the roller is, 


therefore, limited to a path lying on the line joining | 


the camshaft centre with that of the pin of the bell- 
crank lever, and, in consequence, a reciprocating 
motion is given to the end of the lever. 
of the block in this lever can be adjusted by a screw, 
while any shock is taken by the spring behind it, 
which is also capable of adjustment and has a shearing- 
pin safety device. The inclined reciprocating motion 
of the lower end of the bell- 
into a vertical reciprocating motion by its upper arm, 
which motion is given to the vertical slide by a block 
in the horizontal way at the bottom of the slide. This 
way allows for the horizontal motion of the header 
slide as the slide is advanced and retracted during the 
heading process. 

The traverse of the vertical slide must be such that 
the three punches, when the machine is used as a 
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It is keyed | 


The position | 


| three-blow one, are stopped successively at a point 
precisely opposite the die centre. This is effected, as 
| regards the top and bottom punches, by adjustable 
| serew stops. The middle punch is centred by a wedge 
| which engages with the V-notch at the bottom of 
| the vertical slide. The wedge is formed on the end 
| of a plunger backed by a compression spring which 
| keeps the wedge in place during the forward move- 
| ment of the header slide. The vertical slide is able to 
| adjust itself to the wedge by accommodation of the 
spring in the cam link. Adjustment for the height of 
the wedge is obtained by mounting the plunger eccen- 
trically in a bush, as shown in Fig. 3. The bush 
itself is rotated by the worm seen in Fig. 2, and when 
the proper position has been found on setting up 
the tools, it is locked by two screws. The punches can 
also be adjusted individually in a horizontal direction 
by means of split wedges and screws. The knock-out 
mechanism is shown, in part, in Figs. 2 and 3. It 
consists of a plunger with an extension rod suitable for 
the bore of the hole in the die, situated behind the die. 
This is connected by a lever to an external plunger 
which is actuated by the small cam seen in the centre 
of Fig. 4 through a lever and spring system which 
embodies means for stroke adjustment and a shearing- 
pin safety device. 

As regards general construction, the main frames 
are of grey cast-iron of high tensile strength, and 
special attention is paid to both alignment and stability. 
All the main bearings are of gunmetal, those in the 
frame being pressed in, while the crank-pin bearings 
are, of course, in halves and are fitted with a cap 
having drip-tray lubrication. The crankshaft is of 
forged nickel-chrome heat-treated steel. All the cams 
are either steel castings or forgings with inserts of oil- 
hardened, non-shrinking steel at places where severe 
loads occur. This material is also used for all toggles 
and toggle blocks and for the lining pieces for the die 
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CentTraL Heatine i Lirxavanta.—The Economic | 
Bulletin of the Finance Department in Kovno, notes the | 
| steady spread of central heating in Lithuania, water | 
heating, with natural circulation, being used for dwelling 
| houses, and steam and air heating for factories, theatres | 
and other public and non-residential premises. One 
system or another is installed in all new houses, and it is | 
frequently introduced in houses undergoing alterations. 
With the building trade the business done in heating 
plant has latterly expanded considerably. Most of the | 
material is imported. Boilers are obtained from Ger- | 
many and Sweden; radiators from Germany, Russia, 
Belgium and Luxemburg; gas piping mainly from 
Germany and England and in a lesser degree from | 
| Czechoslovakia and Russia; boiler tubes come from | 
|Germany and ribbed pipes exclusively from Germany. | 
| Boiler fittings come mainly from Germany, but also | 
|from Frence. Air-heating plant is procured from Ger- | 





crank lever is transformed | many, but is also produced to some extent in the country o 


itself. That Germany has so much of this trade in her 
hands is due to the fact that the systems favoured and 
conditions are the same in both countries. German | 
| makers allow firms installing plant in Lithuania from | 
| 3 months to 6 months’ credit, and the latter allow their | 
customers up to one year’s credit. With the expansion of 

the system, imports of coke and anthracite have in- 

creased, mainly from the U.S.8.R. Local peat is used to 

some extent. 
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NOTES ON NEW BOOKS. 


Tuer Report of the Committee on Electrical Jnsulat- 
ing Materials (Philadelphia: American Society for 
Testing Materials, price 1-25 dols.), gives descriptions 
of standard methods for testing moulded materials, 
porcelain and oil. Tentative methods of testing a large 
number of other insulators, such as varnishes, com- 
pounds, untreated paper, mica and slate, are also 
included, while, in addition, ways and means of 
ascertaining quantities such as power factor, dielectric 
constant, resistance to impact and resistivity, are put 
forward. Finally, full specifications for insulating tape 
of various kinds, rubber gloves and matting for use 
on apparatus or circuits the potential of which does 
not exceed 3,000 volts to earth, and tolerances and 
test methods for electrical cotton yarns, are published. 
The claim that the Committee has been active in the 
development of new methods of testing and the improve- 
ment of old is, therefore, substantiated. It may be 
added that all the specifications are first published 
tentatively with the object of eliciting criticisms and 
suggestions, and are thereafter subject to annual 
revision. In theory, this would appear to give rise to 
a certain lack of stability, which might be disadvan- 
tageous, but from an examination of the report it 
would appear that the alterations proposed are not 
very numerous or frequent. For instance, the standard 
specification on testing electrical insulating oils was 
first issued tentatively in 1921, adopted in 1924 and 
revised in 1927 and 1931. We note, in connection 
with this specification, that no sludging test is included, 
in spite of its recognised importance, owing to the 
fact that none of the methods in use is considered 
sufficiently satisfactory to be standardised. The 
specification for rubber gloves lays down that each 
glove shall withstand an alternating potential of 
10,000 volts (r.m.s. value) for 3 minutes without 
showing a leakage current of more than 10 milli- 
amperes and shall be capable of withstanding 16,000 
or 14,000 volts for one minute, according to the thick- 
ness of the material, without passing a current of 
more than 18 or 14 milliamperes. The testing equip- 
ment employed for this purpose is to have a capacity 
of at least 2 kv.-a., and the frequency is not to be more 
than 65 cycles. The material must have a tensile 
strength of not less than 1,200 Ib. per square inch, while 
the total elongation at rupture shall not be less than 
500 per cent. in 2 in. The set following this stretch 
shall not exceed 0-7 in. 





The Newcomen Society has just published its tenth 
volume of Transactions (price 20s, net), containing 
the papers read before the Society during 1929-30, 
various notes and contributions, a further list of 
books, paniphlets and articles dealing with the history 
f engineering and technology, and, in addition, a 
complete index to the whole ten volumes and an index 
to all the bibliographical matter which has so far 
appeared. As usual, the volume contains a number of 
plates on art paper. The papers read during 1929-30 
dealt with the Valve Gear of Newcomen’s Engine ; 
the First Steam Engine in America; D’acres’ Book, 
“The Art of Water Drawing,”’; Bell-Founding ; 
Pioneer Vessels of the Atlantic Ferry; Trevithick 
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and the Winding Engine; and Ancient Civilisations. 
Of special interest among the Notes and Com- 
munications are extracts from the diary of J. G. 
Bodmer, written in 1816-17. In the first presidential 
address to the Society, Mr. A. Titley, in 1921, dealt 
with its aims and referred to the wealth of subjects 
awaiting the student interested in history. How far, 
it may be asked, have those aims been achieved and 
what has been the result of such historical research 
which has been carried out? These questions can 
partly be answered by an examination of the general 
index of the whole Transactions contained in this 
volume. This index covers some 29 pages, and it is 
safe to say that it constitutes one of the best available 
guides to sources of information regarding industrial 
history. It includes a large number of references to 
railways and locomotives, cast-iron, wrought iron and 
steel, the steam engine, cotton, glass, lead, rolling mills, 
steam navigation and — other subjects. But it is 
not only by its papers that the Society has endeavoured 
to further the study of the history of engineering and 
technology. Its summer meetings have led to gather- 
ings in various parts of the country, and in each district 
it has stimulated interest in local industrial history. 
Moreover, it has done something towards seeing that 
monuments to engineers and inventors are properly 
cared for; on more than one occasion it has taken the 
initiative in arranging for the proper recognition of 
outstanding men of the past, and as we write, we learn, 
with pleasure, that the Society is making representations 
in the right quarters regarding the commemoration, in 
1933, of the centenary of Trevithick,the great pioneer of 
the high-pressure steam engine. From the Report of 
the Council for 1929-30, we learn that the membership 
of the Society now stands at 317, about a quarter of 
whom are in America, and that the financial position 
of the Society is sound. In concluding their Report, 
the Council wisely urge upon members “ the necessity 
of prosecuting historical research, without which the 
Society cannot continue to flourish.” 


Based on his varied experience with the Great 
Western Railway Company in this country and on 
the Kenya and Uganda Railways and Harbours in 
East Africa, Mr. George Bulkeley, who holds the 
position of port manager in connection with the latter 
undertaking, has produced in Railway and Seaport 
Freight Movement (Crosby Lockwood and Son, price 
I5e. net) a very informative manual which merits 
the attentive study of all who are engaged in port and 
rail traffic operation. The present issue is a students’ 
edition and is specially designed for junior members 
of staffs, but it contains much information and many 
judicious remarks which are well worth the considera- 
tion of fully experienced officials. The author does 
not pretend that his work is exhaustive; he claims 
that it is an embodiment of essentials in railway and 
seaport operating, and this it may fairly be said to 
be. Written somewhat discursively and with occa- 
sional parentheses of a hortatory character, it is none 
the less a serviceable summary of fundamental prin- 
ciples. The examples and illustrations with which 
the book abounds are drawn from a wide field, including 
ports on the Western side of the Atlantic, which the 
author has visited in the course of his duties. The 
commercial side of freight movement with its docu- 
mentary transactions is not touched upon, but a 
number of examples are given of traffic returns, and 
there is an interesting chapter on the statistics of 
freight movement. 


The British Ordnance Survey, commenced in 1784, 
is perhaps the oldest in Europe. The instruments 
and methods used were certainly inferior to those now 
available, but the work was so carefully carried through 
that some remeasurements, made a few years since, 
justified the conclusion that the accuracy of the 
triangulation was well up to modern standards. The 
same cannot, however, be said of the levelling, the 
commencement of which dates back to 1840. The 
errors now recognised were in part due to instrumental 
imperfections and in part to faulty methods of revision. 
The datum adopted was mean s.a level at Liverpool, 
as determined from observations which extended over 
a fortnight only. Liverpool, moreover, being situated 
on a tidal river, was but ill adapted as the site of 
scientifically accurate observations. For the new 
levelling, therefore, a new datum has been adopted. 
This is the mean sea level at Newlyn, as determined by 
hourly observations extending over the six years 
from 1915 to 1921. The re-levelling of secondary lines 
in the London area has now been completed, and the 
results are tabulated in a brochure published by the 
Ordnance Survey at 7s. 6d. net. The entries give both 
the new and old readings of the pre-existing bench 
marks, as well as the levels of a number of new bench 
marks. The difference between the old and new levels 
is in most cases about | ft., the new being the lower. 
The main routes followed are from Ware, Hatfield, 


Rickmansworth, Staines, Surbiton, and Croydon and 
Chelmsford, up to the British Museum. 





Much of the work carried out in recent years on the 
compounds of iron has been done in Germany. 
results of some of these investigations have been 
published in widely scattered scientific periodicals, 
and it has been a matter of considerable difficulty to 
locate a particular aspect of the research work which 
has been carried out on the subject. In the present 
issue of the well known Handbuch der Anorganischen 
Chemie (vol. iv, second section of Part III), by Dr. 
Abegg, Dr. Auerbach and Dr. Koppel (Leipzig: 
8. Hirzel, price 24 marks), there is prepared, under 
the able authorship of H. Carlsohn, a comprehensive 
and detailed account of the complex cyanides of 
di- and tri-valent iron, a group of compounds which 
possess properties and methods of preparation which 
are peculiar to this class. These salts differ funda- 
mentally from those of the simple salts of iron in that, 
whereas the former invariably contain the iron radicle in 
the form of an anion, in the latter case the iron functions 
asacation. It is very largely for this reason, and also 
in view of the extensive literature on the subject, 
that the authors decided to treat the literature of the 
simple salts of iron in a separate volume. This present 
volume deals respectively with the hexacyanides of 
di- and tri-valent iron, the penta-cyanides of di- and 
trivalent iron, together with sections devoted to the 
analytical, colloidal, and the technical aspects of the 
complex iron cyanides in general. The numerous 
salts of ferro- and ferri-cyanides are considered, and 
an extensive account given of the physical and chemical 
properties of potassium ferro- and ferri-cyanides as 
typical examples, together with a concise résumé of 
the role of ferro- and ferri-cyanides in complex colloidal 
systems. This excellent treatise, like the others of 
the same series, represents in itself a complete and 
well-correlated collection of the present information 
relating to the properties and methods of preparation 
of the complex cyanides of iron. The book is essen- 
tially a work of reference to the published record of 
the literature of the subject from 1710 to the early 
part of 1932. It includes a mass of information, 
lucidly arranged, is an indication that the editors 
are fully alive to the importance and necessity of 
keeping well abreast of the rapid advances in in- 
organic chemistry, and is a worthy continuation of 
the numerous publications contained in the almost 
indispensable “ Abegg.”’ 


It is not easy to-day to keep in touch with the rapid 
development of physical facts and theories. MM. 
Hermann et Cie, of Paris, have accordingly arranged 
for a series of essays on current scientific problems 
to be published under the editorship of Prof. Louis de 
Broglie, with whom wave mechanics originated, and 
who is also the author of No. 1 of the series. This 
deals with the Relations d'Incertitude and consists of 
an analysis of, and commentary on, a paper of Messrs. 
Landau and Peierls published in a recent issue of the 
Zeitschrift fir Physnk. In this the authors arrive at 
formule fixing the limits within which it is possible 
to assign definite velocities, positions and energies 
to protons and electrons. It is Existence du Neutron 
which forms the subject of the second essay of the 
series. The authors of this are Iréne Curie and F. 
Joliot. They give an historical account of the various 
experiments which led Dr. Chadwick to postulate the 
existence of the neutron and describe in some detail 
experiments of their own which clear up certain diffi- 
culties due to the liberation of high speed secondary 
electrons. The price of both pamphlets is 6 francs net. 


Building Science, by F. L. Barrow, M.Sc. (Messrs. 
Longmans Green and Company, price 4s. 6d. net), 
is an elementary work which may be used either 
with or without extraneous help. For a student to 
read the book withont help, may, indeed, be of some 
advantage, as there can be no substitute for close 
thinking and individual effort, and if these are culti- 
vated in the early stage it will be found of much value 
in the more advanced studies to follow. The author 
treats of the strength and testing of materials used in 
building work, and of stresses set up in frames, beams, 
and simple structures, with experimental exercises, 
and deals also with the expansion and contraction of 
materials by stresses, by temperature changes, or by 
moisture. The various building materials are then 
separately discussed with respect to their peculiarities. 
Lifting tackles are considereed, and the stability of 
retaining walls, all, it should be said, in a singu- 
larly clear and informing manner. Useful conversion 
graphs and tables appear at the end of the book. 
| One little difficulty which commonly troubles the 
| student, and not the student only, is the matter of 
| resistance to horizontal forces due to wind in the 
case of roof trusses. This is quite happily dealt with 
by the author, so far as it can be treated by explaining 





the essential principles which govern available reactions. 
| this being a matter about which there is apt to be some 

confusion of mind in design. The work of calculation 
is of the simplest, which does not, however, prevent the 
| correct expression of desired quantities so far as the 
| author carries the student in this book, which seems 
well fitted to serve its avowed purpose. 





In the Elements of Steam Power Engineering, by Dr. 
J.-B. O. Sneeden (London: Longmans Green and 
Company, price 5s. net), the author sets out to write 
a compact treatise of some 250 pages for the use of 
engineering students of limited mathematical attain- 
ments who select “Steam” as a subsidiary subject 
for examination. The standard aimed at is that of 
a First Engineering Degree Examination, but in some 
sections the higher standard of the A.M.I.Mech.E. 
examination is attained. The book may be regarded 
as a useful acquisition by those students for whom it 
is written, for it contains much useful information 
relating to steam power plant engineering including 
boilers and condensers, properties of steam and steam 
cycles, fuels and combustion, and engine testing. 
Exigencies of space, however, have made parts of the 
subject matter so concise that the average student 
would need the assistance of a tutor. For those who 
are following a systematic course in engineering, the 
volume may be regarded as an extra to supplement a 
larger and older text-book, and to cover those newer 
developments in steam power plants which have 
occurred within the last decade. 


Electrical Machinery.—We have received from Messrs. 
Oerlikon, Limited, Victoria House, Southampton-row, 
London, W.C.1, copies of recent issues of their Bulletins 
describing some of their electrical machinery products, 
including tramcars for Bern, oil-electric locomotives for 
Siam and South Manchuria, preheating and deaerating 
plants, single-stage blowers, electro-magnetic rail brakes, 
rotary converters, &c. 

Ow-Engine Locomotives——We have received a fully- 
detailed description of their 70-h.p. oil-engine locomotive 
for shunting work on British standard gauge railway 
lines, from Messrs. John Fowler and Company (Leeds), 
Limited, Leeds. The engines are started by an electric 
motor or, if preferred, by a small petrol engine. Another 

ublication from the same firm contains testimonials 
rom a number of users of the Gyrotiller in the West 
Indies. 

Electrical Machinery.—Messrs. British Brown Boveri, 
Limited, 56, Victoria-street, London, 8.W.1, have issued 
a catalogue of a new series of oil-immersed circuit 
breakers and circuit breakers without oil which vaporise 
a non-inflammable liquid. A recent issue of their 
Review, also to hand, deals with Diesel-electric ship 
propulsion with alternating current, the power station 
on the Gornergrat railway, and individual electric drives 
for machines. 

Hydraulic Machinery—-We have received two new 
catalogues from Messrs. Tangyes, Limited, Birmingham. 
One shows a range of plunger pumps, presses, accumu- 
lators, intensifiers, testing machines, &c., for al] the 
principal requirements of high-pressure work, including 
machines adapt: for special operations, such as 
moulding, baling, forging, &c. The second catalogue 
is confined to garage equipment, such as car-lifters, air 
compressors, small engines, &c. Each catalogue deals 
with a full range of equipment, including all accessories. 

X-Ray Protective Glass.—We have received from Mr. 
Cuthbert Andrews, 47, Red Lion-street, London, W.C.1 
a descriptive catalogue giving prices and particulars of 
British Super Protex glass. This glass is suitable for 
fluorescent screens and observation windows in X-ray 
work, and is made in sheets from 8 to 10 mm. in thick- 
ness, which are equivalent in protective power to 2-3 to 
2-8 mm. of lead. Each sheet is ground and polished 
and is stated to be free from “ seediness” and striz, 
so that a perfect view of the object under examination is 
obtained through it. In support of this statement 4 
photograph of handwriting, taken through eight super- 
im sheets of the glass, having a total thickness of 
2} in., is reproduced in the catalogue. The writing 
certainly seems to be perfectly clear and undistorted. 

Oscillographs.—The catalogue of oscillographs recently 
to hand from Messrs. Cambridge Instrument Company 
Limited, 45, Grosvenor-place, London, 8.W.1, is an 
excellent example of trade literature. It shows how 
these highly specialised instruments have been developed, 
from that designed by the late Mr. W. Duddell, in 1898, 
to meet the exacting demands of modern scientific and 
engineering practice. It is now possible, we gather, to 
obtain simultaneous records from three or six vibrators 
with only one camera and one light source ; the vibrators, 
moreover, may be a combination of the electromagnetic, 
electrostatic, or watt-element types. The catalogue gives 
illustrations and specifications of the standard low- 
frequency, high-frequency and high-voltage types of 
instruments, and deals fully with the most important 
constructional details and accessories. A considerable 

of it, however, is occupied by examples of actual 
installations and applications, typical records obtained 
being reproduced in each case. These should be of 
particular interest to prospective users, as showing the 
capabilities of the instruments in a wide range of 
employment. 
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| which secretes a shelly lining to the tube in which 

it lives. Teredo has a free-swimming larva which 

Ph.D. ultimately settles down as a mussel-like creature 
THERE are two main classes of marine borers—|on the surface of the wood, and bores a fine pit 
mollusca and crustacea. The damage ich is deepened to a tube attaining the dimen- 
these small creatures to wooden and stone structures | sions stated above. The first narrow tube is bored 
is very considerable, and amounts to many thousands | straight into the wood, and then the animal burrows 
of pounds annually. Piers and quays, whether of | longitudinally in the timber. The attack may be 
wood or stone, and ships’ bottoms, if not properly | of such a serious nature that the whole interior 
cased, are all liable to such serious damage as to| of the wood is corroded, only a thin surface layer 
render them useless. Molluscan borers enter the| remaining sound. In this, the small openings 
wood when young through minute apertures. They | through which the Teredo has entered can be seen. 


MARINE BORERS. 


By J. Travis Jenkins, D.Sc., 











grow as they advance in the wood, and the whole | A piece of timber bored by Teredo is illustrated in 
timber may be honeycombed with but slight traces | Fig. 4. 

The destruction caused by the Shipworm varies 
In some especially bad cases, the 


at the surface. The crustacea, on the other hand, | 
run shallow galleries under the surface, but as there ' considerably. 





Teredo, and the accumulation of mud on the 
bottom is also beneficial. When a layer of mud 
or slime of sufficient depth is deposited on the 
timber, it is an absolute protection. The growth 
of seaweeds, especially the red varieties, is also 
useful, but a pile thickly clustered with mussels 
is not protected. Teredo is essentially a surface- 
living form, and is not known below a depth of 
25 fathoms. 

There is no absolute protective measure once the 
wood is attacked. The best method is to endeavour 
to render the timber immune from attack in the 
first place. As the Teredo spawns in late spring 
and early summer, it is better to fix the piles in 
autumn and winter, when there are no free- 
swimming larve about. In this way, the timber 












Fic. 1. CHELURA INsUL=% (FEMALE). 


may be two or three hundred 
to the square inch, they soon 
corrode the outer surface, 
which gets washed away, and 
offers a fresh basis for 
attack. A molluse can de- 
stroy, in favourable circum- 
stances, a 14-in. pile in a few 
months, but crustacea take 
at least a year. 

The chief crustacean wood- 
borers are Limnoria (an 
Isopod), Chelura (an Amphi- 
pod), of which an example is 
illustrated in Fig. 1, and 
Spheroma. They are shrimp- 
like creatures. Limnoria, the 

Gribble,” has been known 
as a wood-borer for over a 
century. It caused Robert 
Stevenson considerable trou- 
ble in the construction of the 
Bell Rock Lighthouse in 1814. 
In Limnoria, the eggs, 6 to 17 in number, are carried wood has to be renewed 
in a brood pouch between the legs, on the underside of | annually; in others it 
the female. When the young are hatched they are like | lasts 10 years to 20 years, 
the adult, except in size. They begin to burrow near | and in others the wood is 
their parent, and a single square inch of timber | practically i immune. The 
may contain from 300 to 400 animals. An example | water temperature plays 
of a piece of timber bored by Chelura is illustrated |an important role in 
in Fig. 2. Of the Crustacea, Limnoria causes most |the development of the 
damage. Teredo, which does not 

Of the wood-boring “ worms,” which are really | like cold water, so that northern Norway and 
bivalve molluscs, two are especially destructive :—|Iceland are permanently, and the Faroes are 
Pholas and Teredo (the Shipworm). Teredo, a| partially, protected from the Shipworm. The 
view of the right valve of which is illustrated in | nature of the sea-bottom seems to play but 
Fig. 3, has long been known as a danger to shipping. | little part in the life-history of the Teredo, but a} 
It was called “‘Calamitas navium”’ by Linnzus. | chalky or calcareous bottom is least favourable to | 
In 1732, the Shipworm caused such damage to the | it. Salinity is also important, since the presence 
piles of the embankments at Zeeland and Friesland | of freshwater hinders the development, and so 
in Holland that a serious inundation was feared. | protects the timber. Where there are bays and 
Many prizes have been offered for a protective | fiords with plenty of freshwater, the attack of the 
remedy against these borers, but none of the pro- | Teredo is much less to be feared. In some cases, 
posed remedies has stood the test of time. One| | the tubes of the Teredo attain a diameter of 0-4 in. 
of the stone-borers (Zirfea) has recently taken to|or even 0-5 in. In hard woods, the tubes are 
woodboring, and caused serious damage in the | bored in all directions, but in softer timber the 
Danish harbours, in the Kattegat and at Kiel. | tubes show a more regular distribution, and generally 
Zirfea bores tubes 20 in. long with a diameter of | follow the grain longitudinally. Some timbers are 
1-9 in., compared with the 12-in. tube of Téredo, | more resistent than others; the following are in 
with a diameter of 0-2 in. on the average, so it is | order of merit :—Jarrah, eucalyptus, poplar, birch, 
potentially a much more serious menace. In| ash with bark, pitch-pine, firs and larch. Impurity 
Teredo, the valves do not completely cover the body,'in the water restricts the development of the 


so 


Fie. 3. Rieutr VALvE or TEREDO. 








Fie. 4. TimsBer Borep sy TEREDO, SHOWING CaLCEROUs LINING 
OF THE TUBES. 


can often get a protecting covering of mud or 
slime which is absolutely effective. When the 
timber has been felled in winter, it is an advantage 
to fix it in the early spring following, before it has 
had time to dry. Other protective measures are 
covering the wood with various armours such as 
steel or iron sheathing, zinc plates, Muntz metal, 
copper sheathing, cast-iron or vitrified pipe casings, 
or scupper nailing. Nailing has given good results, 
4,000 nails being used to the square metre. The 
Charleston Dry Dock and Machine Company at 
Charleston, South Carolina, nailed 600 yellow pine 
planks in 1918, with 1l-in. nails with heads 3 in. to 
$ in. in diameter spaced by wire as a template. 
In 1922, the piles were covered with an incrustation 
of rust which had penetrated the wood beyond the 
points of the nails. The wood was sound after 
four years, though unprotected wood normally 
lasts for one year only. Timber is also treated by 
impregnation with poisonous salts or solutions, 
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including copper sulphate, acetate of lead, sulphate 
of iron, creosote, Sotor (a paint manufactured by 
a secret process), Carbolineum, and others. Wood 
impregnated with creosote under pressure gives 
good results, but the impregnation must be 
thorough; 300 kg. of creosote to 1 cub. m. of 
timber. If the impregnation be not thorough, 
then Shipworms or Limnoria will penetrate where 
there are the slightest defects, and once inside, 
Shipworms seem to work as well in creosoted as 
uncreosoted timber. 

There are also certain stone-borers which cause 
great damage. The La Boca Dock, in the Panama 
Canal Zone, was built by the French Company in 
1898 on cylinder piers encased in a metal cofferdam 
which was left in place. This metal cofferdam 
corroded, and through the holes the borers entered. 
In 1922 the damage was so great that the dock was 
condemned. The mollusc responsible was a species 
of Lithophaga. Some of these stone-boring molluscs 
have mantle glands which secrete acid, and this no 
doubt helps in a caleareous medium. But some 
borers will penetrate non-calcareous rock. The tips 
of the shells are provided with teeth, and boring 
is accomplished by a rotary motion of the animal. 
The bored-out material in all cases passes through 
the gut. With an increased knowledge of their 
life-history, it should be possible to stamp out these 
pests. The most likely points are the prevention 
of the settlement of the larva in the case of the 
molluscs, and in all cases the provision of a poisonous 
medium where the first boring attempts take place. 
Salts of mercury, copper and arsenic seem to be 
indicated, but not only must the material be toxic 
to molluscs and crustacea, but it must not injure 
the wood. It must also be practically insoluble in 
sea-water at ordinary temperatures. It should be 
only soluble above 90 deg. F., and if it has a preserva- 
tive effect on the timber, so much the better. 


THE EMPIRE STATE BUILDING, 
NEW YORK CITY. 
By Frank W. Sxinner. M.Am.Soc.C.E. 
(Concluded from page 705.) 

Water Supply and Distribution.—The building is 
equipped for an estimated daily consumption of 
10,500 U.S. gallons of water from four 6-in. mains 
in three adjacent streets. The regular distribution 
below the 84th floor is arranged in vertical zones, 
1, 2, 3, 4, 5, the lower limits of which are succes- 
sively, from the top down, at the 65th, 47th, 32nd, 
22nd, and sub-basement floors, as shown in Fig. 51. 
A sixth system was installed above the 85th floor. 
Five cross-connected house-pumps, with a combined 
capacity of 850 gallons per minute, are installed in 
the sub-basement, and are supplied from a 10,000 
gallon suction tank there. The risers from these 
pumps deliver directly to the tanks in zones 1, 3 and 
5, while supplies for tanks in the intermediate 
zones 2 and 4, are relayed down from tanks 1 and 
3, respectively. An additional emergency line is 
connected to each of the five house-pumps, and to 
all the tanks in such a manner that water may be 


pumped through it to any tank, or any tank may | 
be supplied from the tank next above it. This 


reduces maximum pressures to 110 Ib. per sq. in., 
or less, in all pipes except risers 1 and 3. 


Water to supply the upper section of the building | 


is pumped at one lift to a height of 1,100 feet to an 











with two movable tanks. The latter were shifted |tures from established practice, especially since 
20 storeys upwards from time to time to correspond | the speed of completion was so imperative, and 
with the progress of the erection of the steelwork,|a careful investigation of the ratio of rentable 
finally being located on the 42nd floor and on the | spaces served, and value and area of elevator 
top roof. |space required, demonstrated that the practic- 
Hot-water heaters for the house supply, with|able and economic ultimate limit of height for 
an aggregate capacity of 250 gallons per minute, | single-deck high-speed elevator cars in hoistways 
are installed on the 61st, 41st, 31st, 20th and/|is eighty storeys above street level. This height 
sub-basement floors, and are connected to return | exactly corresponded with the last offset in the 
circulation pipes from all risers. Brass pipe and outer walls of the tower 967} ft. above the street, 
fittings were used throughout all the hot and cold | above which the rentable floor space diminishes 
water house supply systems; all exposed metal in | rapidly from 18,000 sq. ft. to nothing in the 86th 
finished rooms is chromium plated. storey, 1,045} ft. above the street. A safe and 
There are two toilet 
rooms on each floor, and 
the accommodation in- 
cluded 222 wash basins, 
821 w.c.’s, 355 urinals, and 
137 slop sinks. The linear 
feet of plumbing pipe in- 
cludes: steel 13,000, cast 
iron 3,700, brass 87,000, 
a total of 42-8 miles. 
Drainage.—The storm- 
water system is entirely 
separate from the sanitary 
system, and is designed to 
discharge into adjacent 
public sewers 15 cub. ft. 
of rainfall per second. 






































Drainage is taken through “LJ. PUMP LINE 
two large main down- es 
takes, and through several —— TOMBATERS 


smaller leaders from the 4"L_2. MAIN HOT 


6th floor to the main 
sewers in the basement. 

The discharge from all 
wastes below the second 
storey of the building is 
carried to three duplex 
ejector units at sub-base- 
ment level. All sanitary 
wastes above the second 
floor discharge into a 
direct gravity system. Ten 
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separate sewer mains, from 
6 in. to 12 in. in diameter, 
carry all the sanitary, 
storm water, ejector and 
air - conditioning dis- 
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to the street sewers. Ex- = 
tra-heavy steel piping was 
used throughout thedrain- 
age systems. Some of the 
roof drainage flows half-a- 
mile, and some of the 
sanitary drainage flows 
1,300 feet, to the sewer. 

Electrical Equipment.- 
The electric supply and 
distribution system of the 
building was adequately 
dealt with in a recent 
series of articles in Enat- 
NEERING*, and need not 
be repeated. 

Elevator Systems.—It 
was anticipated that the 
| Empire State Building would be occupied by, well perfected semi-automatic, signal operated 
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open supply tank. Here a 90,000 gallon reserve | 19,000 tenants, and that during the peak service the | push-button system was therefore equipped with the 


is maintained for fire and domestic supply. 
Four vertical zones were compulsory for the 
permanent fire-protection system, and their required 


| passenger elevators would be required to transport largest practicable cars, and operates at the highest 
| 15,000 persons one way in 30 minutes, some of them | practicable speed attainable. There are 58 passen- 
|to and from the 80th floor, a maximum vertical ger elevator cars in seven banks, as shown in Fig. 52, 


water storage was combined vith that for the house | distance of 950 ft, above which auxiliary elevators | of four, eight, or ten cars each, with runs of 128 ft. 


supply by reserving a 3,500 gallon fire supply in 
the bottom of house tank 1, and 5,000 gallons fire 
supply in the bottom of each of house tanks 2 and 5. 
An independent 5,000 gallon fire tank was installed 


on the 42nd floor, with its pump on the 41st floor, | 


(operate to carry tenants and visitors 22 storeys | to 951 ft. at speeds up to 1,000 ft. per minute. 
| higher, to the 102nd floor. The maximum five- |The cars now operated at 1,000 ft. per minute are 
|minute traffic peak is estimated, for the entire|capable of working at 1,200 ft. per minute, but 
| building, at 2,400. ‘cannot be used at the latter speed until the public 

For buildings of smaller size and height than the jare “educated” to the sensation due to the rapid 


and independent fire pumps were installed on the | Empire State, special new elevator systems have change in altitude. 

20th and 62nd floors to serve tanks 5 and 2. The| been proposed, among which are double decked| There are, in addition, two tower elevators and 
main fire pump in the sub-basement is supplied from | elevator cars, two independent cars in the same |one mooring-mast elevator running at 500 ft. per 
its 10,000 gallon suction tank there. There are five | shaft, and complete, independent operation of | minute, and six freight elevators at 250 ft. and 
8-in. stand pipes up to the 29th floor, two of which | elevators in successive superimposed zones to and | 700 ft. per minute. The total is 67 elevator cars. 
are continued to the 85th floor, all cross connected | from which passengers transfer. Although these | Four cars operate from sub-basement to the 7th 
to all the fire towers and fire pumps. To provide | possibilities were considered, it was finally deter- | floor (Bank A), ten from the 6th to the 20th (Bank 
for adequate fire protection during construction | mined not to introduce here any radical depar- |B), ten from the 24th to the 43rd (Bank D), eight 


operations, a flexible temporary system was installed, 





* Vol. oxxxiii, page 709 (1932). |from the 55th to the 67th (Bank F), ten from the 
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the work in progress at any one time. Acknow- 
ledgment in connection with the foregoing article 
for data regarding design and construction of 
the building is made to Messrs. Shreve, Lamb 
and Harmon, architects; to Messrs. Starrett 
Bros. & Eken, the builders; Messrs. Post & 
McCord, responsible for the steel framework ; 
Mr. H. G. Balcom, structural engineer ; Messrs. 
Meyer, Strong & Jones, who were responsible for 
heating and ventilating, electrical and elevator 
equipment; and to Mr. E. J. Brutschy, for the 
sanitary work. 

The author would also like to acknowledge 
his particular indebtedness to various individual 
members of the above firms and their staffs, for 
special assistance in the preparation of the article, 
and to the Editor of the Architectural Forum for 
permission to draw on certain data and information 
which have appeared in that journal. 


CHAPTERS IN NAVAL AND MARINE 
ENGINEERING HISTORY—xXX. 


By Ena.-Capratn Epoar C. Situ, O.B.E., R.N. 

In spite of the many changes in propelling 
machinery which were made during the Nineteenth 
Century, at certain periods engine designs tended 
to become more or less standardised. This was 
especially the case towards the end of the century, 
when the triple-expansion engine was supreme and 
without a rival. With the Twentieth Century, 
however, marine engineering entered a period both 
evolutionary and revolutionary, for not only have 
the last thirty years seen the familiar reciprocating 
engine improved in design and efficiency, but they 
have witnessed the introduction of steam turbines 
for driving the propeller directly or through 
mechanical, hydraulic or electrical transmission 


gear, and also the development of various types of | 


two-stroke and four-stroke oil engines. But while 
there are thus to-day an almost bewildering variety 
of methods of ship propulsion, that due to the 
introduction of the steam turbine stands out as the 
most unexpected and important. Both Bramwell 
and Siemens in the ‘eighties of last century visualised 
the use of internal-combustion engines aboard ship, 
but the advent of the marine steam turbine was 
foretold by none. Yet from its earliest use the 
turbine proved admirably adapted for driving 
vessels at high speeds, and turbine vessels have now 
held the record for speed at sea for thirty-five years. 
Used in conjunction with oil-fuel burning, the 
steam turbine added about 10 knots to the speed of 
torpedo craft, and it revolutionised alike the engine- 
rooms of battleships and Atlantic liners; once its 
merits had been generally recognised its progress 
was phenomenal. In 1907, the total horse-power of 
marine steam turbines fitted was about 400,000 ; 
in 1919, the total horse-power was about 35,000,000. 

The reciprocating steam engine owed its birth 
to the discovery in the Seventeenth Century of 
certain physical facts connected with the atmos- 
phere. Unlike many inventions, its inception cannot 
be traced back to ancient times. The steam turbine, 
on the contrary, in a primitive form was described 
by Hero, whose Aoliphile is sometimes spoken of 
as the first reaction turbine, Many centuries later 
Giovanni Branca described an apparatus also 
utilising the energy of steam issuing from a nozzle, 
and this is considered the first impulse turbine. 
But neither of these devices was developed, and it 
remained for inventors in the Nineteenth Century 
to produce the first practical steam turbines. Fore- 
most of such inventors were the Swedish engineer 
Carl Gustaf Patrik De Laval (1845-1913), who 
patented his impulse turbine ir 1884, and the Hon. 
Sir Charles Algernon Parsons (1854-1931), who 
patented his reaction turbine the same year. Since 
then many patents for steam turbines have been 
taken out, among the more important being those 
for impulse turbines, secured in 1896 by the dis- 
tinguished French engineer, Auguste C. E. Rateau 
(1863-1930), and the American inventor, Charles 
Gordon Curtis, and that for a combined impulse- 
reaction turbine, secured in 1899 by Dr. H. Zoelly, 
of Germany. Though to-day the principles of 
impulse and reaction turbines are utilised as circum- 
stances demand, it was the reaction turbine of 
Parsons which was first extensively applied to ships. 


De Laval had been led to his invention through 
his work on cream separators; Parsons to his 
through his efforts to devise a high-speed engine for 
driving directly the newly introduced electric 
generators, which required a much higher speed than 
was then usual. His patents of 1884, comparable 
in importance with that of Watt of 1769, were taken 
out on April 23, No. 6734 being for “ improvements 
in electric generators and in working them by 
fluid pressure,” and No. 6735 for “‘ improvements in 
rotary motors actuated by elastic fluid pressure 
and applicable also as pumps.” The year 1884 also 
saw the construction of the first Parsons turbo- 
generator, now preserved in the Science Museum, 
South Kensington. This consists of a double-ended, 
parallel flow reaction turbine with fixed and moving 
blades cut at an angle of 45 deg. Steam.entered the 
casing in the middle of its length, and after passing 
among the blades, exhausted at the ends. The 
rotor revolved at 18,000 r.p.m., driving an armature 
in. in diameter, and the machine developed 
about 5 kw. The design of the generator called 
for almost as much ingenuity as the construction of 
the turbine itself. Set to work in the Inventions 
Exhibition of 1885, this parent of all turbo-gene- 
rators, was regarded at the time more as a scientific 
curiosity than as the forerunner of a type of engine 
destined to revolutionise power plants ashore and 
afloat. It was not long, however, before similar 
machines were being made in considerable numbers, 
and some of these found their way into ships of the 
Royal Navy and the mercantile marine. 

Though for ten years after its invention the 
turbine was used solely for driving electric gene- 
rators, Parsons had seen from the first that it could 
be applied to the propulsion of ships, but no steps 
in this direction were taken until about 1891, when 
it had been shown that condensing turbines could 
be made having a steam consumption as small as 
that of the best reciprocating engines. In 1894, the 
new development was taken up seriously, Parsons 
then taking out patent No. 394 for “ propelling a 
vessel by means of a steam turbine, which turbine 
actuates the propeller or paddle shaft directly or 
through gearing.” The same year saw the forma- 
tion of the Marine Steam Turbine Company, the 
prospectus of which stated that : 


95 


The object of this company is to provide the necessary 
capital for efficiently and thoroughly testing the appli- 
cation of Mr. Parsons’ well-known steam turbine to 
the propulsion of vessels, If successful, it is believed 
that the new system will revolutionise the present 
method of utilising steam as a motive power, and also 
that it will enable much higher rates of speed to be 
attained than has hitherto been possible with the fastest 
vessels. 

In pursuance of this object, after experiments 
with model boats, the company constructed the 
Turbinia. Built of steel, she was 100 ft. long, 9 ft. 
broad, and on a draught of 3 ft. had a displacement 
of 44} tons. She was fitted with a double-ended 
water-tube boiler having 22 sq. ft. of grate area 
and 1,100 sq. ft. of heating surface, and working at 
210 Ib. per square inch. The boiler during trials 
was sometimes worked under 10 in. or 12 in. of air 
pressure. The first set of machinery consisted of a 
single radial-flow turbine driving a single shaft, 
which, at 2,400 r.p.m., developed 960 h.p. The 
speed of the boat proving much less than had been 
hoped for, this radial-flow turbine was replaced by 
three parallel-flow turbines, one H.P., one I.P. 
and one L.P., each driving a separate shaft having 
three screws, there being nine propellers in all. 
With steam at 157-lb. pressure at the throttle valve 
the speed of the centre shaft was 2,000 r.p.m. and 
that of the wing shafts 2,230 r.p.m. On trial with 
these turbines the boat attained a speed of 34} knots, 
or about 4 knots more than the fastest destroyers 
afloat. The after part of the Turbinia and both 
sets of turbines, the radial-flow and the parallel 
flow, are now to be seen in the Science Museum, 
South Kensington. 

The trials of the Turbinia were carried out off 
the North-East Coast, but her debut before the 
world was made on an occasion of pomp and circum- 
stance, and amidst surroundings fitting in every 
respect for the appearance of a vessel which was to 
usher in a new era in ship propulsion. To mark the 
60th anniversary of the accession of Queen Victoria, 
a grand Naval Review was held at Spithead, where, 
on June 26, 1897, was gathered together the greatest 
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armada the world had ever seen, and it was on this 
occasion that the Turbinia, after permission had 
been obtained, steamed up and down the lines 
astonishing everyone by her performances. No 
fewer than 165 ships flying the White Ensign were 
present in the Fleet commanded by Admiral Sir 
Nowell Salmon, V.C., while there were also present 
some of the finest merchant ships, and ships of other 
navies. There were battleships of the Majestic and 
Royal Sovereign classes, the cruisers Terrible and 
Powerful, Blake and Blenheim, the old ironclads 
Devastation and Thunderer, many light cruisers, 
gunboats, 27-knot and 30-knot destroyers, and at 
one end of the lines were six sailing brigs, the last 
representatives of the age of masts and yards. 
The whole Fleet had cost over 35,000,000. and was 
manned by more than 38,000 officers and men. 
It was a magnificent spectacle and a great object 
lesson in the progress of naval construction and 
engineering. With the exception of the brigs, 
every vessel at anchor was fitted with reciprocating 
engines, but when, seventeen years later, in July, 
1914, the last pre-war Review was held, all the more 
important ships present were driven by steam tur- 
bines in a similar manner to the little Turbinia. 
Having thus tested and demonstrated the possi- 
bilities of the marine steam turbine, the original 
company transferred its business to a new company, 
the Parsons Marine Steam Turbine Company, 
Limited, of Wallsend-on-Tyne, for dealing with the 
new means of propulsion on commercial lines ; and 
after negotiation, an order was obtained from the 
Admiralty for a turbine-driven destroyer, an event 
which is marked by the inclusion in the list of ships 
in the Navy List for June, 1898, of the following 
unusual entry : 
VIPER 
TWIN-SCREW TORPEDO BOAT DESTROYER 
Building at Hawthorn, Leslie & Co.’s Works for 
Parson’s Steam Turbine Co., Limited, 
Newcastle-on-T yne. 
The Viper was of the same dimensions as the 
30-knot destroyers, being 210 ft. long, and of 
70 tons displacement, but her turbines were esti- 
mated to develop 10,000-h.p. Her guaranteed speed 
was 31 knots, but under contract conditions of coal 
consumption she did 33-38 knots, and on a one- 
hour’s special trial, 36-5 knots. She was placed in 
commission in 1901. About the same time as the 
Viper was under construction, Messrs. Sir W. G. 
Armstrong, Whitworth and Company laid down a 
slightly larger destroyer called the Cobra, which 
was fitted with a set of machinery similar to that 
of the Viper. The Cobra, on a three-hours’ run, 
maintained a mean speed of 34-6 knots, and she 
was purchased by the Admiralty, her name appear- 
ing in the Navy List for June, 1900. Unfort unately, 
both these interesting vessels had short careers. 
On August 3, 1901, during the manceuvres, the Viper 
ran ashore in the Channel Islands, and became a 
total wreck, while thirteen days later, on August 
18, 1901, the Cobra while on passage from the Tyne 
to Portsmouth, broke in halves and foundered off 
the Dudgeon lightship. Out of 79 persons on board 
there were only twelve survivors, and among the 
persons lost were Mr. M. Sandison, chief engineer of 
Elswick Shipyard, and Mr. R. Barnard, manager of 
Parsons Marine Steam Turbine Company. It was 
afterwards suggested that the gyroscopic effect of 


the turbines may have contributed to the accident, 


but the Court Martial, which, following ordinary 
usage, tried the naval survivors, found that the loss 


|of the ship was due to structural weakness, and 


expressed regret that she was ever purchased for 
His Majesty's Fleet.* 

Fortunately these two disasters, 
well have had an adverse influence on the progress 
of the turbine, had been preceded by the building 
of the Clyde passenger steamer King Edward, a 
vessel which demonstrated in unmistakable manner 
the suitability of the turbine for fast mercantile 
steamers. Constructed through the co-operation of 
Captain John Williamson (1858-1923), the founder 
of Turbine Steamers, Limited, the Parsons Marine 
Steam Turbine Company and Messrs. William Denny 
and Brothers, Dumbarton, the King Edward was 


which might 





250 ft. long, with a displacement of 650 tons. Her 


* See ENGINEERING, vol. Ixxii, pages 452, 553 (1901). 
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machinery consisted of one H.P. turbine driving the 
centre shaft, which had two screws, and two L.P. 
turbines driving the wing shafts, each fitted with one 
screw. On trial, in June, 1901, she attained a 
speed of 20} knots; the power estimated from 
model experiments being about 3,500 h.p. Her 
appearance marked the beginning of the use of 
turbines in the mercantile marine. The success of 
the King Edward led to the construction, in 1902, 
of the slightly larger Clyde steamer Queen Alexandra, 
of 750 tons, 4,000 h.p. and 214 knots; and also to 
the construction, in 1903, of the Queen for service on 
the Dover and Calais route. The years 1902-03 
were also marked by the construction of turbine 
machinery for H.M.S. Velox, which also had two 
small triple expansion engines capable of being 
coupled to the L.P. turbine shafts for use at low 
speeds, in order to increase the economy ; H.M.S. 
Eden, the first vessel to be fitted with cruising 
turbines in addition to the main turbines; H.M.S. 
Amethyst, a triple screw light cruiser of 10,000 h.p. ; 
the French torpedo boat G.293; the German tor- 
pedo boat 8. 125, and the German cruiser Liibeck. 
So far there had been nothing sensational in the 
progress of the new type of engine and in many 
minds there still lingered doubts as to its future 
success. The position, however, was entirely 
altered throuzh the work of three notable committees, 
two of them concerned with the construction of 
Atlantic liners, and the other, with various classes of 
naval vessels. As, in 1902, Great Britain no longer 
held the supremacy on the Atlantic, the Govern- 
ment appointed a Merchant Cruisers Committee to 
inquire into the question of building two large 
vessels, faster, and with a larger radius of action, 
than any then in existence. An agreement having 
been come to between the Government and the 
Cunard Company for the construction of two such 
vessels, Lord Inverclyde, chairman of the Company, 
in 1903 appointed a technical committee to report 
on the type of machinery to be used in the ships, and 
it was through their investigation that the famous 
vessels Lusitania and Mauretania were fitted with 
Parsons steam turbines. Before these vessels were 
laid down, the Cunard Company built the turbine 
ship Carmania of 30,000 tons and 21,000 shaft 
horse-power, while the Allan Line, in 1904, had 
become the pioneers in the use of turbine-driven 
vessels on the Atlantic by building the Virginian 
and Victorian of 13,000 tons and 12,000 shaft horse- 
power. The step from the 21,000 h.p. of the 
Carmania to the 70,000 shaft horse-power of the 
Lusitania and Mauritania, which were required to 
have a sea speed of 24} knots was a very bold one, 
but it was fully justified by results, for, as is well 
known, the Mauretania held the Atlantic record 
for twenty-two years. Like all turbine vessels 
built at that time and for some years after, the 
Mauretania had the turbines coupled direct to the 
shaft and this arrangement was also seen on the 
notable vessels the Imperator (now the Berengaria), 
the Aquitania, and the Vaterland (now the 
Leviathan). In other large ships of the Atlantic 
service, such as the ill-fated Titanic, Laurentic and 
Britannic, and the Olympic, turbines were used in 
combination with reciprocating engines, the first 
important example of which arrangement was seen 
in the Otaki, built in 1908 for the New Zealand 
Shipping Company. Many particulars of these 
direct-driven turbine Atlantic liners were given 
in the special numbers of ENGINEERING published 
in 1907 and 1914, ‘dealing, respectively, with 
the Mauretania and Aquitania, from which many 
of the figures in Table I, below, have been taken. 





TaBLe I.—Direct-Driven Turbine Atlantic Liners. 
| ; Length. | Displace- | | Sea 

Date. | Ship. | Ft. | ment. | S.H.P. Speed. 

| . | Tons. | | Knots. 
1905 | Carmania ..| 675 30,000 21,000 18-5 
1907 | Mauretania | 785 38,000 | 68,000 | 25-0 
1910 | LaFrance...) 714 27,000 | 46,370 | 23-6 
1912 Imperator | 905 57,000 | 76,250 22-5 
1914 | Aquitania .. 9014 53,000 | 60,000 | 23-5 
1914 | Vaterland .. 950 63,100 72,000 22-5 

| 


Far-reaching as were the results of the findings 
of the two committees referred to, the work of the 
Admiralty Committee on Designs, appointed in 





1904 by Lord Selborne, and presided over by 
Admiral Fisher, had still greater influence on the 
future of the steam turbine, for from its inquiries 
came the decision to fit turbines to all future ships 
of the Royal Navy, a step which was soon followed 
by all other countries. In the terms of reference 
to the Committee, it was stated that while the 
Admiralty had decided on the five types of vessels 
to be constructed in the immediate future, they 
wished for advice on various matters regarding the 
classes decided upon. The battleships and armoured 
cruisers were to have as many 12-in. guns as possible, 
and speeds of 21 knots and 25 knots, respectively ; 
the ocean-going destroyers were to have a speed of 
33 knots; the coastal destroyers 25 knots, and an 
experimental large ocean-going destroyer a speed 
of 36 knots. Such conditions made the use of 





steam turbines almost obligatory, and in view of 
the experience gained through the trials of the 
Amethyst there was little hesitation in arriving at 
a decision. The first meeting of the Committee was 
held in January, 1905, and on October 2 the keel | 
plates of the historic turbine-driven battleship 
Dreadnought were laid down at Portsmouth. | 
Referring to the adoption of the Parsons turbine | 
for her, the First Lord of the Admiralty said :— 


While recognising that the steam-turbine system of | 
propulsion has, at present, some disadvantages, yet it | 
was determined to adopt it because of the saving in 
weight and reduction in number of working parts and 
reduced liability to breakdown, its smooth working, 
ease of manipulation, saving in coal consumption at 
high powers, and hence boiler-room space and saving in 
engine-room complement, and also because of the 
increased protection provided for with this system due 
to engines being lower in the ship—advantages which 
more than counterbalance the disadvantages. There | 
was no difficulty in arriving at a decision to adopt turbine | 
propulsion from the point of view of sea-going speed 
only. The point that chiefly occupied the committee | 
was the question of providing sufficient stopping and 
turning power for purposes of quick and easy 
manceuvring. 


It was while these three committees were at work 
that the Parsons Marine Steam Turbine Company 
adopted the policy of granting licences to both 
British and foreign constructors, and before long 
turbines of the Parsons type were being built in 














Taste I1.—Direct-Driven Turbine Battleships and 
Battle-Cruisers. 
| Weight of 
Date | Displace- Machi- 
of Ship. } ment. S.H.P. | Speed. | nery per 
Design. | Tons. | S.HLP. 
| | Lb. 
| | | | 
1905 | Dreadnought 
(C) ..| 17,900 23,000 21-28 | 184 
1906 | Invincible (C) | 17,250 41,000 25-5 | 166 
1909 | Lion(C) | ..| 26.350 | 70,000| 25-8 | 154 
1912 | Malaya (O) ..| 27,500 | 75,000 | 25-0 | 108 
1914 | Repulse (O) ..| 26,500 |112,000 | 31-0 | 113 
| | } | 
C = coal-fired. O = oil-fired. 


France, Germany, Austria, Italy, Russia, Spain, 
Belgium, Sweden, Denmark, Japan, and the United 
States. 

The contractors for the machinery of the 
Dreadnought were Vickers, Sons & Maxim, Limited. 
but the turbines were made at Wallsend-on-Tyne. 
The ship had four shafts, with two H.P. turbines, and 
two L.P. turbines, with two cruising turbines coupled 
tothe L.P. turbine shafts. There wereastern turbines 
on all four shafts. Both the ship and her machinery 
were constructed with great expedition, and on 
October 3, 1906, 366 days after the laying of the 
keel plates, she began her trials. She was 490 ft. 
long, of 82-ft. beam, 17,900 tons displacement, and 
carried ten 12-in. guns in five turrets, thus being by 
far the most powerful ship afloat. Steam at 
250-lb. pressure was supplied from 18 Babcock and 
Wilcox marine-type boilers. Her horse-power was 
23,000 and her speed 21} knots, or about 3 knots 
more than her immediate predecessors. By fitting 
turbines, it is said, there was a saving of 1,000 tons 
in displacement and 100,000/. in cost. The building 
of the Dreadnought was immediately followed by 
ths construction of many other direct-driven turbine 
battleships and battle-cruisers, of which some 
particulars are given in Table II, the figures in 
which show the gradual increase in power and the 
reduction in weight of machinery in turbine-driven 
vessels. 

The first of the smaller vessels to be constructed 





were the coastal destroyers and the Tribal class of 
ovean-going destroyers, in which not only turbines 
were used, but also oil fuel. The coastal boats were 
about the same size and power as the earliest 
destroyers, but the Tribal class were much larger 
than any constructed before, their displacements 
being from 850 tons to 1,000 tons, and the horse- 
power 14,000 to 15,500. The fastest of the class 
was the Tartar (850 tons), which attained a speed 
of 35-4 knots. Between 1907 and 1915, several 
other classes of direct-driven turbine destroyers 
were built, all of which except the Beagle class of 
1908-9, burnt oil-fuel, in the use of which the 
British Navy led the ‘way, as it had done in the 
adoption of the steam turbine. An analysis of the 
results obtained with successive classes of British 
destroyers was given in ENGINKERING of August 1, 
1919, page 139, from which some of the figures given 
in Table ITT have been taken. 





Tasite III.—Direct-Driven Turbine Torpedo-Boat 
Destroyers. 
| | | 
Weight of 
Machi- 
Date. Class. Tons, 8.H.P. | Speed. | nery per 
| S.HLP. 
Lb. 
1906 | Coastal 250 4,000 26 57-7 
300 
1907 | Tribal 850 14,500 33 64-0 
1,000 15,500 
1908-9 Beagle 900 12,000 27 64°5 
1909-10} Acorn 760 13,500 27 51°56 
1910-11 | Goshawk 760 13,500 27 48-5 
1911-13} Acasta es 935 24,500 32 35°3 
1913-15 | M.N.O.&P. ..| 1,108 25,000 34 33-6 




















It is, perhaps, unnecessary here to stress the 
importance of the introduction into naval vessels 
of oil-fuel in place of coal, which took place during 
the same period as the introduction of the turbine. 
The advantages of oil have often been stated. They 
include its superior calorific value, the facility with 
which its combustion can be controlled at all 
powers, the absence of dust and ashes, the reduction 
in labour, and the ease with which it can be shipped. 
But it is not always realised that the solution of the 
problem of burning oil in warships was only found 
after many years of experiment. The vaporisation 
of the oil before combustion, its atomisation by 
either steam or compressed air, all proved unsuitable, 
and at one time the United States Navy regarded 
the problem as insoluble. It was at the Experi- 
mental Oil Fuel Station at Haslar that the system 
of pressure spraying used in the Navy was evolved. 
In a paper on “ High-Speed Craft during the War,” 
read before the Institution of Engineers and Ship- 
builders in Scotland, on April 20, 1920, Mr. W. W. 
Marriner, when referring to progress in destroyers, 
said :— 

The adoption of oil fuel was, perhaps, the next great 
step in the evolution of destroyers, and an enormous 
amount of credit is due to the Admiralty Experimenta] 
Station at Portsmouth, which brought oil-fuel burning 
to the perfection which is now known. One cannot 
help feeling that there must be some engineer-officers 
whose names ought to be made public so that due 
honour might be paid them for their work in connection 
with one of the greatest improvements for war vessels, 
especially as it placed this country far ahead of the 
rest of the world for many years. 

When many individuals are all engaged in the 
study of the same problem it is often difficult to 
assign to any particular one the credit for the step 
which finally leads to success. This is the case 
with oil-fuel burning in the Navy; but it is now 
no secret that the evolution and development of the 
system introduced into the Royal Navy owed most 
to Chief Inspector of Machinery James Melrose 
(1841-1922), and Engineer-Commander George Her- 
bert Fryer (1868-1913), the two officers who were 
responsible for the experimental work done at 
Haslar between 1902 and 1905. 


WeELpvED TRANSFORMER CaR.—-We have from time 
to time illustrated special cars built for carrying large 
transformers by rail. A vehicle of this type was recently 
turned out and tested at the Schenectady Works of 
the General Electric Company, in which the body was 
welded instead of riveted. Over 5,000 ft. of welding 
were employed in the assembly. The car is 60 ft. long 
by 10 ft. 6 in. in width, and it weighs 141,000 lb. It is 
provided with eight axles in two trucks. It was satis- 
factorily tested under a load of 141 (short) tons of pig- 


iron, or 52,750 lb. on each axle. 
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ING STATION; TUNBRIDGE WELLS 
WATER SUPPLY. 


Durino the past three months we have described 
a steam-driven waterworks pumping station, and 
one in which the pumps are operated by heavy-oil | 
engines. The present article, which deals with the | 
new electrically-operated station of the Borough 
of Tunbridge Wells, may therefore be said to com- 
plete a survey of modern practice in the three main 
power systems employed in the raising and distri- 
bution of water. It is illustrated by Figs. 1 and 2 
annexed and Figs. 3 to 8,:Plate XXVIII. The 
station owes its origin to the need for a supplemen- 
tary source of supply to Tunbridge Wells and the 
surrounding area, which need was emphasised by 
the shortage of water experienced in 1922, in which 
year only 15 in. of rainfall were recorded at the main 
pumping station at Pembury, as compared with the | 
normal rainfall of 29} in. In order to avert similar 
conditions in the future, the question of additional 
supplies was thoroughly investigated. As a result 
of this inquiry, it was decided, on the recommenda- 
tion of Mr. William H. Maxwell, A.M.Inst.C.E., 
consulting waterworks engineer to the Borough, 
to purchase 14 acres of land at Saints’ Hill, Pens- 
hurst, from Lord De L’Isle and Dudley, for the 
purposes of a trial borehole. That this decision 
was a sound one was shown by the further water 
shortage experienced in August, 1929, while it should 
be borne in mind also that since the drought of 1922, 
about 1,050 additional consumers have been con- 
nected up, representing a very large addition to the 
daily consumption. 

The trial borehole at Saint's Hill was sunk by 
Messrs. Isler and Company, Bear-lane, London,8.E.1, 
in 1927 and 1928, to a total depth of 407 ft. below 
the present engine floor level. The cost of this was 
2,7401., which was paid out of waterworks revenue. 
The cost of the land and of the preliminary pumping 
test was met in the same way. On the completion 
of the boring test, pumping by compressed air was 
started and carried on for several months, in order 
to ascertain if the source was reliable before any 
further large capital expenditure was embarked 
upon. A strong yield of water was proved to be 
available, the pumping rate being from 25,000 to 
30,000 gallons per hour. At intervals, the pumping 
was stopped in order to make measurements of the 
water level. These showed that the water level 
in the boring rose, when pumping ceased, at the 
rate of about 90 ft. in 25 minutes, the first 56 ft. 
of rise taking place in 10 minutes. The rest level 
of the water in the boring is about 27 ft. above the 
level of the bed of the River Medway in the adjoining 
valley. Analysis of the water showed that though 
it contained some iron, as all local waters do, the 
amount was less than that in the main pumping 
station at Pembury. The analyst’s report states 
that “ the water now coming from the borewell is 
practically sterile, and is brilliantly clear and 
bright and remains so, and we consider that the 
possession of a new supply of water of such high 
organic and bacteriological purity is a matter of 
congratulation for the Borough.” 

The preliminary operations proving so satisfac- 
tory, the contracts for the new pumping station 
were placed in the spring of 1930. The borehole 
is lined with mild steel tube throughout. Mild 
steel guide tubes, 24 in. in diameter, are used 
to a depth of 44 ft. Inside these, unperforated 
tubes of 20 in. in diameter are used through the 
Wadhurst Clay to a depth of 156 ft. This clay 
proved to be a very treacherous material and some 
settlements occurred which hac to be made good. 
The remainder of the boring is in the Ashdown 
sand beds, and is lined to a depth of about 295 ft. 
with perforated tube, 18 in. in diameter. Below 
this, perforated tube, 15 in. in diameter, is used 
down to the total depth of 407 ft. from the engine- | 
room floor level. 


The water is drawn from the | 
borehole by a 4-stage turbine-type pump, placed | 
at a depth of 165 ft., and having 20 ft. of suction | 
pipe with a foot valve below it. The pump nor- 
mally raises 30,000 gallons of water per hour, | 
but is capable of delivering about 36,000 gallons 
per hour if required. The normal speed is 1,450 
r.p.m. The water is delivered, through a 12-in. 
main, direct into the mechanical filters, under a 
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head of 60 ft. The filter-room is shown in Figs.;The run of the pipe in the filter-house is shown 
1 and 2, above. |in Figs. 1 and 2. The raw water is here distributed 
As will be seen from the drawings of the engine- | by means of branches and vertical pipes to the 
room, Figs. 3 and 4, Plate XXVIII, the borehole | top of six filters arranged in two rows of three on 
is situated practically in its centre. The pump is|each side of the main. 
direct-driven by a vertical motor of 90 h.p., the| The filters, together with their piping system and 
current supply for which is taken from the Corpora- | air plant, were supplied by Messrs. The Candy Filter 
tion mains. The supply is transformed in a sub- | Company, Limited, 14, Church-road, London, W.7. 
station on the premises from 6,600 volts to 415 volts | They are of the pressure type, with mild-steel shells 
for power purposes and to 220 volts for lighting.|8 ft. 6 in. in diameter. Each filter is capable of 
The motor stands above the engine-room floor | dealing with 6,000 gallons of water per hour, #.e. 
upon a stool partly sunk in a pit and surmounting | a total of 36,000 gallons per hour for the whole 
the head of the borehole pipe, as well as housing | filter plant. The principle of this filter is well- 
the single ball-bearing, upon which the weight | known and little other comment is necessary than 
of the pump impeller, shafting and other rotating | that they are stated to be proving very efficient 
parts taken. This bearing is provided with|as regards the oxidation of the water and the 
automatic lubrication, the oil being water-cooled | removal of iron. The raw water contains about 
before re-circulation. The impeller is of phosphor- | 0-32 parts per 100,000 of iron (as Fe), which is 
bronze, and both it and the shafting were balanced | reduced in the filtered water to 0-0032 parts. 
at the maker's works. The shaft and couplings | This corresponds to an efficiency of between 98 
are protected by an enclosing metal tube, the|and 99 per cent., and the water is well aerated 
bearings, which are of lignum vite, being lubricated | and palatable. The filtered water is kept under 
from the surface by clean filtered water. Should | observation by means of the usual clarity bowls, 
this supply fail, an electrical device automatically | together with a cleanness testing device in which 
stops the motor. A view of the motor and pit is|small printed matter is read through a depth of 
riven in Fig. 5. The water is delivered from the | 12 in. of water in a test tube. Each filter is washed 
pump through a pipe below the floor level and | twice weekly, by forcing water, under the pressure 
fitted with a reflux valve and a sluice valve, in| of the rising main, upwards through the filtering 
succession, situated in the engine house. The | materials. The waste wash-water, containing oxide 
pipe rises to a higher level on entering the adjoining | of iron deposit, is discharged at the top of the filter 
filter house, along the centre of which it passes. ' and delivered to a settlement basin before disposal. 


is 








1932 
ELECTRICALLY-OPERATED PUMPING STATION 
MAXWELL, A insT.C.! 


Dec. 30, 


ENGINEERING, 
MR. 


WILLIAM H. 


(For 1 ruption, see Pa 


Main lsolating Switches 


Graduated Depth 


Board 


Fig.3 Filtered 
Water Tank 
i k L 
; ——EEE {I vo | [ a 
: a2 fe 
S), \ Feeder for 
Risk , ») Auociliaries 


Starting Panel 






























Regulators’ 








12° Sluice 
fs | 












































= i . Valve 

¥ : ‘ 4 wy 

f | StartingPanel 

& | for Bore Hole for Booster Motor 
\ Motor 


























Heating Radiator 
wi AR AAG a 

















—— 31:0" 
640"--- 




















House 








Filter 
































Venturi Meter 
Recorder 
or * 
= | Depth Recorder 
gand Cylinder 


ki) Ren 



































. Se 29 
an os st 
— ‘ - 


ALLY-DrivEN Force Pump. 








Fic. 6 ExLectrric 


Moror Drive ror Borenote Pune 





ATION ; TUNBRIDGE WELLS WATER SUPPLY. 


ENGINEER. 





A. MUNST.< E., CONSULTING 
ruption, see Page 760.) 
SECTION A.A. 


Fig.4. 


PLATE XXVIII. 























J 
N 


















































ZY } jt 
v “ie 
| \ ~/ 
Y L) | ] 
Yn Booste 
J Trip| | | hr Switch 
Switch rrr yyy 
| 
ae 
up | 



















































































weeexx a © 
reees seeeeaaeaneess 
5. ° 



































> bat de 
a a 











OTF TF Te 








* ey 











RS i 
17 ona ° ‘4 12 Foot Valwe 
% i’ and Strainer 
y 














“ ENGINEERING” 














Fig. 7. 


Force Pump anp ContTrot SwitcHEs. 





Fia. 8. 





Enoine House, with Fitter House at Rear. 














_ AT Sek Re ones 











wna = 





DEC. 30, 1932.] 


ENGINEERING. 


761 








After filtration, the water passes into covered 
clear water tanks, holding a little less than 40,000 
gallons, and having concrete roofs. This construc- 
tion permits of the water being kept cool, away from 
sunlight, and secure from contamination, before 
delivery to consumers. An indication of the 
depth of water in the tanks is given by means of 
copper floats actuating pointers on a depth board 
in the engine house. The water is drawn from the 
tanks by the four-stage turbine-type booster pump 
of which the position in the engine room is shown 
in Figs. 3 and 4 and its general appearance in 
Fig. 6. The pump is designed to deliver against a 
head of 475 ft., including pipe friction, which is equal 
to a pressure of 206 lb. per square inch in the mains 
at the pumping station. The capacity is from 
30,000 gallons to about 36,000 gallons per hour and 
the speed is 1,450 r.p.m., the pump being direct- 
driven by a motor of 110 h.p. The rising main 
passes round the filter house as shown in Fig. 2. It 
is fitted with a large air vessel and a Venturi meter 
situated in a small room adjoining the filter house, 
and is then led to the supply mains at Langton and 
Rusthall Common, some 3} miles distant. The 
pump motor is automatically controlled by means of 
floats in the clear water tank. These actuate con- 
tactor control gear regulating the speed of the 
pump as required, or stopping it entirely should the 
water level sink to a predetermined minimum. 
The speed of the borehole pump can also be regulated 
within moderate limits. Part of the control 
switchgear is seen in the background of Fig. 7. 
The borehole and booster pumps, with their motors 
and electrical gear, were supplied by Messrs. The 
Harland Engineering Company, Limited, B.E.P. 
Works, Alloa. 

The engine room also contains two small motor- 
driven air compressors, for delivering filtered air 
under pressure to the upper parts of the Candy 
filters, in order to oxidise the iron in the water, and 
also to the air vessel on the rising main. An over- 
head travelling crane, of 15 tons capacity, is pro- 
vided for lifting the borehole pump, rising main or 
other heavy parts. The instruments include a 
borehole pneumatic water-level recorder, which 
gives a continuous graph of the depth of water in 
the borehole. It is stated that under present 
conditions of pumping, viz., 30,000 gallons per 
hour from a water level about 124 ft. below the 
engine floor level, the curve shows remarkably little 
variation from the mean. The Venturi recording 
apparatus is also in the engine room, and shows the 
gallons being pumped per minute at any time, the 
pressure in the pumping main and the total water 
pumped during the day’s work. Any unusual 
consumption of water is also recorded hourly. The 
engine room and filter house adjoin one another, and 
are well-lighted. The building, shown in Fig. 8, is a 
well-proportioned structure of brick with stone 
dressings. The contractors for the building, tanks 
and drainage were Messrs. John Jarvis, Limited, 
Tunbridge Wells. 

The water from this station was first pumped into 
the distributing main on June 22, 1931, and the 
plant has been working regularly since that date. 
The pumps are at present operated for 9 hours 
daily, with the exception of Sundays, and deliver 
about 280,000 gallons per day into supply. Fully 
700,000 gallons per day could, however, be supplied, 
if required, by prolonging the running hours. The 
rising mains are, as already stated, 12 in. in diameter. 
This is in the vicinity of the new station, in other 
parts they are 10 in. in diameter. The length of 
3} miles to the Langton-road, Rusthali Common, 
which crosses the River Medway in its course, is 
now in connection with a length of 1} miles of 8-in. 
mains from Rusthall Common to the centre of the 
Borough, so that the Saint’s Hill water may be 
raore effectively distributed there. It may be men- 
tioned that the whole of the caulked lead joints 
on the new main, approximately 2,000 in number, 
have not shown any signs of weakness since laying, 
and as the trenches were often in water-logged 
ground, this reflects credit on the workmen employed. 
The opening of the new station has resulted in 
increases of pressure in various parts of the Borough. 
These range from 70 ft. to 10 ft. head, and the 
pressure now provided, being steady and reliable, 
has been found to assist the distribution of the 





water, especially in those districts where the mains 
are small or corroded internally. The reduced 
demand on the Corporation’s Blackhurst service 
reservoir has, further, been very noticeable, a 
decrease which will, it is believed, postpone for 
some time the necessity for enlarging some of the 
mains in the eastern part of the Borough. 

As regards running and capital costs, the following 
details may be of interest. The cost for electrical 
current, for raising water from the borehole and 
pumping against the resistance of the filters is 
1-02¢. per 1,000 gallons. For delivering the water 
through a lift of 430 ft. in 3} miles of pumping mains 
into the Borough supply system, against the Black- 
hurst reservoir head, the cost for current is 2-05d. 
per 1,000 gallons.. The total cost, from the bore- 
hole to consumers’ taps, is, therefore, slightly over 
3d. per 1,000 gallons. These figures are based on a 
charge for current of jd. per unit, a rate which 
diminishes to $d. per unit after a consumption of 
100,000 units per year is attained. At the latter 
rate the pumping cost would become 2d. per 1,000 
gallons for the whole lift. The total expenditure, 
to September, 1931, on capital account, has been 
about 30,0007. This figure includes buildings, 
motors, pumping machinery, filters, drainage, and 
clear water tanks, as well as the pumping mains 
from the station to Rusthall. It is anticipated that 
the final total cost will be well within the amount of 
loan sanctioned. It may be noted that the last 
two large boreholes, machinery, buildings and rising 
main, carried out at the Corporation’s Pembury 
pumping station, cost about 60,000/. in 1922-23. 

It is believed that the large yield now available 
will meet the growing needs of the Borough and 
surrounding area for a great many years to come, 
and will render unnecessary any curtailment of 
supply should droughts comparable with those of 
1922 and 1929 occur. We conclude this article with 
an expression of appreciation of Mr. Maxwell’s 
courtesy in enabling us to describe a pumping 
station which, apart from its inherent interest, is so 
successful a solution of a water supply problem. 








THE WEATHERING OF BUILDING 
STONES. 


ALL stones are prone to undergo changes after 
they are taken from the quarry and put to service. 
The time necessary, however, to manifest any effect 
may be very long, or, due to certain peculiarities of 
circumstances, may be so unduly short as to deprive 
the stone of any economic value. This uncertainty is 
a great source of trouble, since the stone for a building 
may be selected with the utmost care, as was the case 
with the Anston stone used in the construction of the 
Houses of Parliament, and yet be found faulty, after 
years of service, through the existence of characteris- 
tics, the significance of which was not formerly 
suspected. In this particular case, the designs of the 
buildings were prepared, and approved, before much 
consideration was given to the question of the durability 
of building stones. Before the construction of this 
building a commission was appointed to report on the 
material to be employed. Its report shows that an 
offer was made to supply, free of all charges, sufficient 
granite for the purpose, but it had to be rejected, 
because of the difficulty of working the stone to the 
accepted design, with its elaborate ornamentation. 
Anston stone was not selected until it was found that 
neither the magnesian.limestone quarries of Bolsover 
Moor, which were recommended by the commission, 
nor those of Mansfield Woodhouse, were able to provide 
adequate supplies. It is of interest also to recognise 
that both of these stones would have suffered in exactly 
the same way as that used. 

The present trouble is due to the existence of minute 
fissures in the stone, known as vents, which in time 
become a source of weakness. Materials liable to such 
deterioration may serve admirably, and for long periods, 
in buildings with plain wall-surfaces and few projecting 
or overhanging features, but in highly decorated work 
their use is a source of considerable danger. It may be 
said that it is principally in the ornamentation that 
restoration work became necessary. Another recent 
case of stone decay that arrested the attention of the 
public, was that of St. Paul’s Cathedral. This pre- 
sented many interesting features. One of the more 
important was due to the use of iron for cramps and 
dowels. Christopher Wren was doubtless well aware of 
the danger of using iron in buildings, wherever oxida- 
tion can occur. Indeed he is believed to have specitied 
that no iron should be used within 9 in. of the air. It is 
clear, however, that these instructions were not 





adhered to by the builders of the Cathedral and in 
consequence much damage was done. In the recent 
repairs over 1,000 iron cramps and dowels were removed 
from the main piers. Many of these, which had caused 
great damage to the masonry were found to lie within 
an inch or two of the outer surface of the stone. The 
brick cone and peristyle of the Cathedral were reinforced 
by massive iron chains, and much trouble was caused by 
the effects of corrosion, particularly in one of the two 
chains surrounding the peristyle. Further damage to 
the building was due to later introductions of iron re- 
inforcements. Such examples have emphasised the 
great importance of the subject of weathering of build- 
ing stones and the need for prosecuting investigations 
in the subject. 

Much valuable work has been carried out in this 
sphere by the Building Research Board in the past 
few years, and a valuable account of this has been 
embodied in a recent publication entitled The Weather- 
ing of Natural Building Stones, by Mr. R. J. Schaffer 
(H.M. Stationery Office, 4s. 6d. net). The problems 
involved in dealing with the subject are very com- 
plex, because rarely, if ever, is decay entirely due to a 
single agent. The relative importance of each factor in 
the action is influenced by the concurrent effects of 
others ; indeed exposure to the action of one may render 
the material much more susceptible to the subsequent 
action of another. Again the study of weathering 
actions on buildings cannot be restricted to those 
caused by natural atmospheric agencies. Pollution of 
the atmosphere is an important factor in decay. Faulty 
handling of the material, errors in design, or the use of 
unsuitable methods of cleaning, or restoration, may 
all increase the liability to trouble. Inappropriate 
associations of dissimilar materials may further add to 
the effect. 

Certain weathering actions on natural stones are 
due to inherent defects in the material. In many 
cases ordinary observation before use fails to disclose 
the existence of faulty seams, which are shown up 
later by the rapid erosion of the softer parts. The 
cause of this differential weathering may be due to 
the presence of a different kind of material, such as the 
clay seams in Ham Hill stone, or differences in the 
physical structure and properties of the various beds, 
while some of the material may be more susceptible 
than the rest to decay resulting from the crystallation 
of salts. Again, defects may occur as the result of 
faulty craftsmanship. It is advisable, for instance, 
that all stone should normally be laid on its natural 
bed, for cornices, porapete and string courses, however, 
the stone should be used with the laminations vertical 
and parallel to the upright joints. For service at 
corners special care should be exercised in selecting 
material as free as possible from any tendency to 
lamination. The necessity for seasoning stone before 
use is still a controversial question. The mechanism 
of the hardening and strengthening effects with certain 
stones is incompletely understood, but is now the 
subject of investigation. Blasting operations may 
lead to future troubles, through causing minute 
cracks, which permit the entrance of water and accele- 
rate the action of decay. Machine dressing is some- 
times regarded as the cause of surface deterioration, 
but if the machines are controlled by experienced work- 
men and heavy pressures are avoided, the method of 
treatment is generally found to have no evil effects. 
The association of limestone with sandstone in buildings 
has led to frequent trouble, through the rapid decay 
of the latter. Sandstone in which the grains are 
cemented with siliceous material are not liable to direct 
attack by atmospheric sulphur gases, but if calcium 
sulphate, resulting from the decomposition of a lime- 
stone, finds its way into such a stone, excessive decay 
may result. Associations of magnesian limestone with 
sandstone, or with ordinary limestone, may: cause 
similar rapid decay. 

Atmospheric pollution has a serious effect in causing 
injury to building stone, acid gases being the main 
cause in materials which contain calcium carbonate. 
Soot deposits, in addition to causing disfiguration, bring 
acid materials into close contact with the stone and 
thus contribute to decay. Sulphur dioxide and carbon 
dioxide in the atmospheres of towns are the principal 

ents of destruction in this way. Nitric and hydro- 
chloric acids may be present in small amounts, but 
their action is of minor importance. The most potent 
cause of the decay of calcareous building materials is 
undoubtedly the acid sulphur gas present in the atmos- 
phere. One action is to form a hard impermeable 
surface skin on limestone, which tends to blister and 
exfoliate and thus cause a very ugly form of decay. 
The damage is also structural and, therefore, serious. 
Rain-washed areas are usually immune from such 
actions. In many countries, for instance, the United 
States of America, Norway and Sweden, frost is con- 
sidered to be one of the most potent causes of stone 
decay, but in the United Kingdom it has been found 
to be a far from common cause of failure. In this 
country, most of the building stones in common use 
have relatively low saturation coefficients, and are 
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seldom sufficiently saturated by rain to be badly 
damaged by frost. But in unprotected cornices and 
parapets, where thorough soaking by rain can occur, 
freezing can, and sometimes does, cause disintegration. 
In retaining walls, seepage from the soil behind the 
structure, may cause the stone to become excessively 
saturated with water, and damage by frost may result. 
An important cause of stone decay is the crystallisa- 
tion of soluble salts within the pores. With some salts, 
sodium sulphate, for example, it is not even necessary 
for the stone to be wetted by rain, as the absorption 
of moisture from the air is quite sufficient to cause 
changes on the hydrated conditions of the salts, and 
thus cause decay. In some cases the salts are origin- 
ally present in the stone, in others they may be intro- 
duced through such actions as exposure to sea water, 
to unsuitable jointing materials, backings or from the 
soil. The results of attempts to preserve stonework 
by the use of surface treatments have, the report states, 
generally been disappointing. The properties requisite 
in such materials are so many, and so conflicting, that 
the experiences might have been anticipated. Syste- 
matic and regular washing with water has been found 
to be not only a cheap and effective means of keeping 
stonework clean, but a definite and valuable contribu- 
tion to the retardation of decay. In buildings that 
have become particularly dirty, a preliminary treatment 
with the steam cleaning process is often necessary, but 
the use of alkalies, such as soda ash, caustic soda, 
sodium peroxide, soap powders and preparations of 
undisclosed composition is not recommended. 


EXPERIMENTS WITH A_ SUPER- 
CHARGED SINGLE - CYLINDER 
HIGH-SPEED PETROL ENGINE. 


Ix a paper with the above title, read and discussed* 
nefore the Institution of Mechanical Engineers on 
Friday, December 16, the author dealt with a series 
of experiments carried out at the University of Man- 
chester on two different types of aero-engine cylinder. 
The object of the work was to examine the effects of 
increased induction pressure, at a range of compression 
ratios, on such variables as power output, heat losses, 
and fuel consumption. Two sets of trials were run, 
the engine speed being 1,600 r.p.m. in each. In the 
first set, a Napier two-valve, all-steel cylinder was 
used, and in the second, a Rolls-Royce four-valve 
cylinder, with an aluminium alloy head and a wet liner. 
Trials were run at compression ratios of 3-5, 4-0, 
and 4-5 to 1, with pure petrol, and at 4-0, 5-0, 5-5, 
6-5, and 7-0 to 1 with pure benzole. Measurements 
were made of power output, fuel and air consumption, 
maximum pressure, and heat flow to the jackets and 
exhaust. The highest induction pressure investigated 
was approximately 17 Ib. = square inch above 
atmosphere, the maximum b.m.e.p. being approxi- 
mately 285 Ib. per square inch. 

The air was supplied by a separately-driven Reavell 
compressor, and was passed through an intercooler 
before entering the carburettor. The maximum cylin- 
der pressure was recorded with an Okill indicator 
in the first set of trials, and with a special instrument, 
described in the paper, in the second set. The power 
was measured with a Heenan and Froude dynamo- 
meter, the air consumption by the orifice method, the 
water supply by Venturi meter, and the heat lost to 
the exhaust by an exhaust calorimeter. There were 
two sparking plugs per cylinder, synchronised by a 
special device which enabled the ignition timing to be 
ascertained with certainty. An electric motor could 
be coupled to the rear end of the dynamometer shaft 
for starting the engine or for motoring tests. The 
latter were run at compression ratios of 4-0, 5-0, 
6-0, and 7-0 to 1, with the Rolls-Royce cylinder, and 
the results, reduced to an engine speed of 1,600 r.p.m., 
were given by the author in tabular form. The petrol 
used was No. | Shell, with a higher calorific value of 
20,500 B.Th.U. per pound, the analysis being carbon, 
86-41 per cent. and hydrogen, 13-52 per cent. The 
benzole had a higher calorific value of 18,600 B.Th.U. 
per pound, and an analysis of carbon, 90-52 per cent. 


this manner at a series of increasing induction pressures, 
until severe detonation, or the onset of pre-ignition, in 
spite of retarded ignition, made further progress unwise. 

A number of curves were given in the paper showing 
the results plotted on a base of air-fuel ratio, no allow- 
ance being made for the power required to drive the 
supercharger, or for the work done on the piston by the 
air supplied from the compressor. In deducing the 
performance of the engine when driving its own super- 
charger, a calculation was made for each individual 
mixture loop of the power required to compress, at 
65 per cent. adiabatic efficiency, the average amount 
of air supplied to the engine per minute from the mean 
temperature and pressure at inlet to the blower to the 
mean pressure at induction. Each set of observations 
was then corrected by deducting this amount from the 
actual observed power output, the specific fuel con- 
sumption being modified accordingly. A second series of 
figures was given in the paper showing typical mixture 
loop curves, replotted to a base of b.m.e.p., both with 
and without allowance for the power required to drive 
the supercharger. A third series showed the per- 
formance of the cylinders at two chosen mixture 
strengths, namely, maximum power and 98 per cent. 
full power, the curves for each compression ratio 
being plotted to a base of absolute induction pressure. 
A fourth series showed the performance at the mixture 
strength giving 98 per cent. full power, plotted with 
compression ratio as base, at a range of induction 
pressures. The mixture strength giving 98 per cent. 
full power was chosen because the exact mixture 
strength for maximum power was difficult to determine, 
since, in this neighbourhood, a comparatively large 
change in strength had little effect on the power 
output, but produced a large alteration in the specific 
fuel consumption, and in the heat flow to jackets and 
exhaust. The mixture strength giving maximum 
efficiency was found to be only just within the limits 
for steady running under certain conditions. On the 
other hand, the mixture strength for 98 per cent. full 
power represented a desirable compromise and was 
easily determined, while at this point, the rate of 
change in the specific consumption and heat losses 
was not excessive. 

In discussing the results of the investigation, the 
author stated that no mechanical trouble of any 
importance was experienced with either cylinder due to 
increase of induction pressure. An increased supply 
of lubricant to the piston and small-end bearing was 
required, and there were indications that the exhaust- 
valve operating gear was stressed beyond the normal. 
The bronze valve seats of the Rolls-Royce engine 
showed slight traces of warping on occasion, but 
this could be remedied by very slight grinding-in. 
After the trials at 6-5 to 1 and 7-0 to 1 compression 
ratio, the Rolls-Royce piston showed indications of 
having been unduly hot at two points on the edge of the 
crown lying on a diameter at right angles to the sparking 
plugs. The valve stems of both cylinders showed 
slight signs of picking up from the guides. At high 
supercharge pressures with the Napier cylinder, 
inflammable mixture escaped via the inlet-valve guide 
and ignited, although the clearance was normal. 

The results of the trials indicated that, at all com- 
pression ratios, the permissible mixture range was 
narrowed by increase of induction pressure, and that, 
as the compression ratio was raised at any given induc- 
tion pressure, the working range was extended. If the 
ignition timing remained unaltered, the complete range 
of mixture strengths moved progressively towards 
the weak side as the induction pressure was increased. 
By retarding the ignition, the range was moved back 
towards its position at normal induction pressure. 
Although the mixture strengths for maximum power 
and maximum efficiency altered in conformity with the 
movement of the complete range, the respective 
mixture strengths giving maximum heat flow to the 

















jackets and to exhaust remained unaltered under all 
conditions. The alterations in the permissible mixture 
range were more pronounced in the Rolls-Royce 
cylinder results under all conditions, while the available 
mixture range was wider with the Napier cylinder. 

The volumetric efficiency increased considerably as 


and hydrogen, 9-02 per cent. The chemically-correct the induction pressure was raised, the rate of increase 


mixture strengths were, for the pettol, 14-7 to 1, and 
for the benzole, 13-6 to 1. 

The test procedure was to warn up the engine on 
part throttle and then to change the plugs and restart. 
The engine was then run on full throttle at normal 
induction pressure with the mixture strength weakened 
as far as possible consistent with steady running. As 
soon as all temperatures were steady, observations 
were made as required. The mixture strength was then 
slightly enriched, and a further set of readings taken, 
this procedure being continued until the mixture was 
sufficiently rich for the power noticeably to have 
passed its maximum value. The induction pressure 
was then increased by a predetermined amount, and 
the procedure repeated. Mixture loops were run in 


* See page 743 ante. 





becoming progressively less as the supercharge was 
ine At a given induction pressure, the rate of 
increase became less as the compression ratio was 


|raised. The rise in volumetric efficiency under super- 


charged conditions appeared to be due to the fact 
that, under such conditions, not only had the swept 
volume to be filled with air, but, in addition, a further 
supply was required to fill up the clearance space, since, 
at the commencement of the charging stroke, this 
space would contain residuals at approximately atmo- 
spheric pressure. 

At a given compression ratio, the indicated horse- 
power had a constant relationship to the weight of 
charge per minute, the relationship being independent 
of the induction pressure, providing that the con- 
ditions did not require seriously retarded ignition. The 
relationship was the same for both cylinders at the 





same compression ratio, and remained unchanged 
whether the fuel was petrol or benzole. With constant 
induction temperature, the i.m.e.p. increased at a 
constant rate as the induction pressure was increased. 
For the Rolls-Royce cylinder, at the maximum power 
mixture strength, the value of the ratio of the per- 
centage increase in i.m.e.p. to the percentage increase 
in absolute induction pressure was approximately 
1-156 at all compression ratios. For the same cylinder, 
irrespective of compression ratio, the mean value of the 
ratio of the percentage increase in b.m.e.p. to the 
percentage increase in the absolute induction pressure 
was ap —merygeo | 1-49 with the supercharger sepa- 
rately driven, and 1-27 when allowance was made for 
the supercharger being driven by the engine. For the 
Napier cylinder, using petrol, the above ratio, with the 
supercharger separately driven, increased slightly with 
a reduction in the compression ratio, and decreased at 
each ratio as the induction pressure was raised, the 
approximate mean values being 1:53 at 4-5 to 1, 
1-58 at 4 to 1, and 1-63 at 3-5 to 1. 

At a given compression ratio, the indicated thermal 
efficiency remained approximately constant at all 
induction pressures, provided that the ignition did not 
require to be seriously retarded, and that the induction 
pressure was sufficient to ensure an adequate degree 
of turbulence. Subject to these conditions, the ratio 
of the indicated thermal efficiency to the theoretical 
air-cycle efficiency was constant at all compression 
ratios, being approximately 0-617 for the Rolls-Royce 
cylinder with the 98 per cent. full power mixture on 
benzole. With this mixture and separately-driven 
supercharger, the gain in brake thermal efficiency 
with increased compression ratio was appreciably 
greater at normal induction pressures than was indicated 
by the expression giving the standard air-cycle efficiency. 
At each ratio under the same conditions, the fuel 
consumption per brake horse-power decreased as the 
induction pressure was increased, the rate of decrease 
being greatest at the commencement of the range. At 
a given induction pressure, the rate of decrease became 
less as the compression ratio was raised. The point 
at which further increase of pressure no longer gave a 
decrease in consumption coincided with the requirement 
of an appreciably retarded ignition. 

At any given compression ratio, the heat flow, both 
to the jackets and exhaust, increased with increase in 
induction pressure at approximately constant rates. 
At the 98 per cent. full power mixture, the heat flow 
to the jackets, expressed as a percentage of the shaft 
horse-power, decreased comparatively rapidly as the 
b.m.e.p. was increased by supercharging, the rate of 
decrease being in all cases slightly greater at the 
commencement of the range. The rate of decrease 
was approximately the same at the same b.m.e.p. at 
all compression ratios, whether allowance had been 
made for the power required to drive the supercharger 
or not. At the same mixture strength and with the 
supercharger separately driven, the percentage of the 
shaft horse-power represented by the heat flow to 
exhaust showed comparatively little change as the 
power output was increased by supercharging. As 
the b.m.e.p. was increased from normal, the per- 
centage at first decreased slightly at all compression 
ratios, and afterwards rose again to approach a normal 
value when the b.m.e.p. had been raised to its highest 
value. 

So long as the ignition timing remained unaltered, 
the maximum pressure increased at an approximately 
constant rate as the induction pressure was raised, the 
actual rise for a given supercharge becoming slightly 
greater with increase of compression ratio. The 
percentage increase was of the order of 85 per cent. 
of the percentage increase in b.m.e.p. with the super- 
charger separately driven. There was no evidence 
of even heavy detonation giving rise to any general 
increase in the maximum pressure. Where pre-ignition 
set in, however, the maximum pressure rose rapidly. 

With regard to the choice of compression ratio, assum- 
ing the supercharger to be driven by the engine, the 
most suitable ratio under any given conditions would 
depend on the actual power required, the highest 
useful compression ratio of the available fuel, the 
characteristics of the supercharger, and the extent to 
which use was made of intercoolers. When the highest 
possible output was desired, it might be desirable to 
use a relatively low compression ratio coupled with 
a high supercharge pressure. The advantages offered 
by this arrangement were greatest where a highly 
efficient intercooler and supercharger were available, 
and diminished considerably as the efficiency of the 
compressor fell or the induction temperature rose. In 
any case, the fuel consumption would be high and the 
heat flow to the jackets and exhaust would be excessive. 
By some sacrifice in power and the use of a higher 
compression ratio, the specific fuel consumption and 
heat losses might be reduced considerably. In general, 
it appeared desirable to employ the highest possible 
compression ratio consistent with the avoidance of 
pre-ignition or detonation at the desired output and 
with the particular fuel used. 
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500-TON COAL-LOADING PLANT 
AT NORTHUMBERLAND DOCK, 
HOWDON. 


Axsout twelve months ago* we gave a description 
of the work that was being carried on by the Tyne 
Improvement Commission to increase the facilities for 
handling cargo, especially coal, at the port of New- 
castle-upon-Tyne. Among the extensions then men- 
tioned was the construction of a new coal-loading 
plant near the west or up-river end of the Northumber- 
land Dock on the north bank of the river at Howdon, 
about 3} miles from the harbour entrance. This plant, 
which will be preferentially used by the Hartley Main 
Collieries, Limited, but will also be available for use 
by other collieries, has now been completed and was 
formally opened by the Chairman of the Tyne Improve- 
ment Commission (Mr. H. P. Everett) on Friday, 
December 16, Mr. A. E. Brown, Secretary for Mines, 
being present. 

A general view of the new works appears in Fig. 1, on 
page 768, and, as will be seen from Fig. 4, the coal is 
brought in over the London and North Eastern Railway 
system to extensive high-level standage sidings near 
the western boundary of the site. The present 
accommodation of the full sidings is 3,680 tons in 
20-ton wagons, but it will be possible to extend 
this to 5,440 tons. Empty standage is also provided 
nearby for about 90 wagons with a possible extension 
to some thirty more. The loaded wagons, which 
are the property of the colliery, gravitate from the 
full sidings over two hoppers, the position of which 
is also shown, and after their contents have been 
discharged through bottom doors, are moved off by 
the same means to the empty sidings, the arrangement 
being much facilitated by the contour of the land which 
falls away rapidly towards the river bank, and by the 
arrangement of the gradients as indicated in Fig. 5. 
Haulage capstans are also provided. From the hoppers 
the coal is fed by jigging feeders on to two 42 in. belt 
conveyors, which are marked 1 and 2 in Fig. 3, the 
discharge being controlled by a regulating door in 
the outlet of each hopper and by altering the speed of 
the motor driving the feeder. These conveyors are 
about 630 ft. long and, as will be seen, run towards, and 
approximately at right angles to, the river wall. At its 
outer end No. 1 conveyor discharges on to conveyor 
No. 4, which feeds the west shipping tower, and No. 2 
conveyor on to conveyor No. 3, which runs parallel to 
the river wall for a distance of 460 ft. and finally feeds 
the east shipping tower through conveyor No. 5. Totally- 
enclosed radial chutes are fitted at each end of No. 3 
conveyor so that the coal is received without shock and 
delivered at belt speed. Provision has been made for 
a third tower to be installed between those now existing 
should future conditions show this to be necessary. 
The present plant is capable of handling 500 tons of 
coal per hour at a belt speed of 350 ft. per minute. 

Conveyors Nos. 1 and 2 are carried in the same 
gallery and run on approximately level foundations 
for some distance from the hoppers, as shown in Fig. 2, 
after which they rise on a slope of 1 in 10 to the junc- 
tion house at the head of Nos.3 and 4 conveyors. No.3 
conveyor is carried in a similar gallery at a height of 
about 28 ft. 6 in. above ground level, and, as has already 
been stated, lies parallel to the river. Both galleries con- 
sist of light steel framework, which is roofed and sheeted 
at the sides, the latter being fitted with large windows. 
The belts are installed so that there is a gangway 
space of 2 ft. 9 in. between them and of 2 ft. 6 in. at 
each side. Room has been left in the gallery housing 
No. 3 conveyor for a second belt, which will be placed 
on the river side of the existing plant and will be 
used to feed the third tower when it is erected. The 
belts are made up of six uniform plies of 32 oz. duck 
with a strength of 400 lb. per inch width of warp and 
211 lb. per inch width of weft. The top rubber cover- 
ing is ¥ in. thick, while that at the bottom is 4 in. 
The tensile strength of the rubber is 4,000 lb. per 
square inch on the original cross-sectional area with 
an elongation of at least-650 per cent. The troughing 
idlers are spaced at 4 ft. centres and are of the five 
pulley ball-bearing type, arranged so that they trough 
the belt at 30 deg. Both the troughing and return 
idlers, have 5 in. diameter pulleys and are fitted with 
grease-gun lubrication. Take-up screws are pro- 
vided for each of the belts. The return run of the 
belts is protected from falling coal by means of light 
steel sheeting, which is laid for the full length of the 
conveyor and a chain-driven brush gear is fitted 
on the return run to remove any residue that may 
adhere to the belt. Driving is effected by electric 
motors through totally-enclosed machine-cut worm- 
reduction gear, ball bearings being used throughout. 
The motors themselves are also totally enclosed, and 
are capable of carrying a 25 per cent. overload for two 
hours and a 100 per cent. overload momentarily. 

Each shipping tower, the form of which is in- 
dicated in Fig. 2, consists of a lattice steel framework, 





* See ENGINEERING, vol. cxxxiii, page 35 (1932). 





which is carried on two four-wheeled bogies. These 
bogies are spaced about 30 ft. apart, and one is 
electrically driven so that a radial movement of the 
tower over the river of 90 ft. is possible, as shown 
in Fig.3. The bogies run on flat-bottom rails weighing 
112 lb. per yard and are fitted with screw-down 
stoppers. The rails themselves are supported on 
concrete-filled cylinders which were sunk under com- 
pressed air to a rock foundation. A sliding loading 
boom, slung by wire ropes at its outer end, projects 
from each tower, while the inner end runs on the 
bottom channels of the bridge which connects the 
tower to the lower carriage. This boom can be raised 
and lowered by wire ropes, which are fixed to the top 
of the tower, thus enabling vessels of all sizes to be 
loaded at all states of the tide. In addition, the boom 
can be advanced or receded through a distance of 
50 ft., the former movement being effected by wire 
ropes from the head of the tower, as shown in Fig. 2, 
and the latter by gravity. The radial bridge between 
each tower and the lower carriage carries a short 
fixed shuttle conveyor, which is at a higher level than, 
and feeds on to, a movable shuttle conveyor in the 
loading boom. The belts of both these conveyors 
are endless and run over a number of 30-in. diameter 
drums, so that they are maintained at the correct 
tension whatever the position of the loading boom. 

Coal is delivered from the end of the movable 
shuttle conveyor into a circular spout of light con- 
struction, which runs on a ball-bearing path so that 
it can be rotated manually through a complete 
circle. This is effected through a parallel motion, so 
that the spout is maintained at the same angle irre- 
spective of the angle of the belt. From the spout 
the coal is discharged into a Handcock anti-breaker, 
which consists of a series of plates attached to an 
endless chain, the whole being contained in a sheet-steel 
trunk. This chain runs over tumblers which are placed 
at 27 ft. centres, the combination forming a vertical 
conveyor so that the coal is gradually lowered into the 
hold. This equipment, combined with the easy gradi- 
ents of the chutes which are used where transfer from 
one conveyor to another occurs, will, it is hoped. 
do much to mitigate the breakage of the coal. It will 
also enable it to be loaded at a maximum height 
of 61 ft. above high water spring tides and at a maxi- 
mum distance of 55 ft. from the edge of the quay. 
Small craft can be loaded close alongside. The anti- 
breaker is raised and lowered into position by an 
electrically-driven jib crane. 

Electrical energy for operating the conveyors, 
towers, cranes and anti-breakers is obtained from 
the Newcastle-on-Tyne Electric Supply Company 
through a substation on the site, three-phase current 
ata pressure of 440 volts and a frequency of 50 cycles 
being used. Conversion is effected by two 225 kv.-a. 
transformers. The whole plant is controlled from a 
cabin which is placed high up on the river side of 
each tower, the equipment being fitted with sequence 
devices, so that the various motors must be started 
up and shut-down in the correct order. Stopping can 
also be effected by opening emergency switches at the 
hoppers and at each point where coal is transferred from 
one conveyor to another. Once stopped, the plant 
cannot be re-started until the switches have been re-set. 
The whole of the conveyor galleries, towers and other 
structures are electrically lighted, while two 1,000-watt 
clusters are provided at the end of each loading boom, 
The control cabins are electrically heated. 

The jetty on which the towers are erected has a river 
frontage of 740 ft., so that two vessels can be berthed 
alongside and loaded simultaneously. The decking of 
this jetty is carried on 60-ft. ferro-concrete piles and is 
protected on the river side by timber piling and fender- 
ing. Access to it from the dock wall is obtained by 
timber-decked gangways, which are also carried on ferro- 
concrete piles. A tier of moorings, 480 ft. long, is pro- 
vided at the east end to accommodate waiting vessels. 

The scheme we have just described was designed by 
Mr. R. F. Hindmarsh, M.Inst.C.E., engineer-in-chief 
to the Tyne Improvement Commission, in consultation 
with Mr. C. A. Nelson, M.I.Mech.E., managing director 
of the Hartley Main Collieries, Limited. The details 
of the reinforced-concrete work were prepared by 
Messrs. L. G. Mouchel and Partners, Newcastle-on- 
Tyne. The construction of the foundations and jetty 
was carried out by Messrs. Brims and Company, 
Limited, and the conveying plant was installed by 
Messrs. F, Turnbull and Company, both of Newcastle- 
on-Tyne. The electrical equipment was manufactured 
by the British Thomson-Houston Company, Limited, 
Rugby. We have to thank Mr. Hindmarsh for supply- 
ing us with the information on which this article is 








GENERATION OF ELEcTRICITY IN GREAT BriTaIn.— 
During the first eleven months of 1932, the total amount 
of electricity generated in Great Britain by authorised 
undertakers was 10,958 million units, compared with 
10,190 million units generated during the corresponding 


| period of 1931, representing an increase of 7-5 per cent. 





AUTOMATIC TEMPERATURE- 
CONTROL APPARATUS. 


Now that the advantages of accurate temperature 
control in a great variety of industrial heating processes 
are becoming more fully realised, considerable interest 
attaches to the means available for attaining this 
object. Examples of apparatus for this purpose 
have been illustrated and described in our columns 
on numerous occasions, the apparatus generally em- 
ploying some form of sensitive element located in the 
chamber or vessel the temperature of which is to be 
kept constant, and operating, through asuitable relay, 
a damper, a valve controlling the supply of fuel or 
heating fluid, or a switch in the case of an electrically- 
heated furnace or chamber. We now propose to 
describe apparatus of this class recently perfected and 
put on the market by Messrs. Negretti and Zambra, 
38, Holborn-viaduct, London, E.1l, in which the 
temperature-sensitive element is the bulb of a mercury- 
in-steel thermometer. This is connected by an 
extremely fine bore steel tube to a Bourdon tube, 
the movement of which is made to vary the pressure 
of air on a diaphragm controlling the degree of opening 
of a valve, so that if the temperature of the bulb 
rises above the required degree the supply of heating 
fluid is reduced, and vice versa. It is pointed out 
that mercury is suitable for a wide range of tempera- 
tures, viz., from — 40 deg. F. to 1,200 deg. F., and since 
it is a good conductor of heat, a sensitive control with 
the minimum time lag can be obtained. Only a small 
bulb is required, which is frequently a distinct advan- 
tage, and the fact that the whole system containing 
the mercury can be made of steel with welded joints, 
renders it well suited to withstand severe industrial 
conditions. 

The bulbs are made of mild steel for temperatures 
up to 1,000 deg. F., and of special heat-resisting steel 
for higher temperatures. For temperatures up to 
400 deg. F., they are coppered, but they can be nickelled, 
tinned, lead coated or otherwise protected against 
corrosion, if required. The highest degree of sensi- 
tivity is, of course, obtained when the bulb is immersed 
directly in the material of which the temperature is 
to be controlled, but it can be enclosed in a pocket 
of bronze, Staybrite steel, Monel metai or other material 
if the working conditions render it necessary to protect 
the bulb from corrosive effects or mechanical damage. 

One of the points to be considered in applying the 
mercury-expansion principle for temperature control 
at a distance, is that the results will be affected by 
temperature variations of the mercury in the tube 
connecting the bulb to the Bourdon tube, unless 
_———, are taken to overcome this difficulty. 

n Messrs. Negretti and Zambra’s apparatus, this 
is avoided by employing “ Micro-Bore” connecting 
tubing, which is specially drawn at their works, and 
has a bore only 0-005 in. to 0-007 in. in diameter. 
The volume of mercury contained in this tubing is so 
small, in comparison with that in the bulb, that the 
error due to line temperature variations is negligible in 
tubes up to 60 ft. in length. For greater lengths, up 
to 150 ft., a compensating link is included in the 
connecting tube. This consists of a small steel hollow 
cylinder in which a solid cylinder of inert steel is 
enclosed. Since the volume of the latter remains 
constant, the expansion of the outer cylinder with a 
rise of temperature increases the volume of the space 
between the inner and outer cylinders and, by suitably 
i) en these, the pressure of the mercury can 

kept constant with respect to line-temperature 
variations. The Micro-Bore tubing, the external 
diameter of which is about 0-06 in., is enclosed in 
stout copper tubing for protection, and can be further 
protected, if necessary, to suit special conditions, 

Referring now to Figs. 1, 3 and 4, page 764, showing 
the essential parts of the control gear, the connection 
of the Micro-Bore tubing to the Bourdon tube will be 
seen in the bottom left-hand corner of Figs. 1 and 3. 
The Bourdon tube itself consists of a spiral formed 
of three turns of flattened steel tubing and this is 
mounted on a spindle which is rotated as the Bourdon 
tube opens out or closes up, due to the internal pressure 
variations resulting from the expansion or contraction 
of the mercury in the bulb. The spindle also carries a 
temperature-indicating pointer, shown towards the left 
in Figs. 1 and 3, and a stepped cam which can be 
distinguished through the convolutions of the Bourdon 
tube in both illustrations, though the step is invisible. 
On the edge of this cam rests a roller, carried by a 
saddle piece which is pivoted on to a rectangular 
plate and is fitted with adjustable balance weights, 
best shown in Fig. 4, to ensure a constant light pressure 
between the rollerandthecam. The rectangular plate, 
which is used for setting the controlled temperature, 
is held to the back of the casing by screws passing 
through slotted holes, and can be turned in its own 
ne about the axis of the Bourdon-tube spindle 

yy means of a milled screw shown on the right in Figs. 
1 and 3. In service, it is adjusted so that a setting 
pointer, attached to and moving with the plate, reads 
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on the temperature scale the temperature which it is 
desired to maintain constant. The effect of this adjust- 
ment, it will be understood, is to alter the point at 
which the step on the cam comes into contact with the 
roller, the former being turned by the movement of | 
the Bourdon tube, as already explained, and the latter 

being stationary in the position to which it has been 

set. Actually, the contact occurs when the indicating | 
pointer and setting pointer are coincident. 

As previously mentioned, the valve by which the 

supply of fuel or heating fluid is automatically varied 

is operated by compressed air, which is suyplied to the | 
regulator at a pressure of about 15 Ib. per square inch | 
through the connection seen at the bottom right-hand | 
corner in Figs. | and 3. A gauge, shown on the right | 
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in the figures, indicates the pressure of the supply. 
The air passes through an adjustable constriction valve 
to a second connection leading to the diaphragm 
chamber of the control valve, but a branch connection 
is made to a leak valve, the opening of which deter- 
mines the pressure on the diaphragm. The constriction 
valve is adjusted so that this pressure, which is indi- 
cated by the gauge on the left in Figs. 1 and 3, falls 
to zero when the leak valve is fully open and rises 
to a maximum when the latter is closed. Thus the 
opening of the control valve, and consequently the 
supply of heating fluid to the temperature-controlled 
chamber or vessel, is dependent upon the rate at 
which air can escape through the leak valve. 

The design of the latter is illustrated in Fig. 5. As 
will be seen, it is of the balanced type with two coni- 
cal seatings which are self-centring, no guides being 
employed, so that friction and possible sticking are 
avoided. It will be noticed also that the cones, which 





are of nickel, make line contact with the sharp edges of 
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Fic. 6. DrapHracm Controt VALVE. 


the seatings, so that dirt will not prevent the valve from 
seating properly. Gravity control is employed, but a 
light spring is fitted round the lower part of the valve 
stem, as shown, to ensure the complete closing of the 
valve. 

Air from the branch connection, previously men- 
tioned, enters the space between the two cones of the 
leak valve through an inlet shown on the right in Fig. 5, 
and escapes to the atmosphere, when the valve is open, 
through the perforated cap at the top. The lower end 
of the valve spindle rests on the saddle piece, which, as 
already stated, is pivoted to the setting plate, the upper 
part of the saddle being concentric with the axis about 
which the setting plate is turned, so that the operation 
of setting does not move the valve relatively to its 
seating. When, however, the step on the cam comes 
into contact with the roller on the saddle piece the latter 
is lifted and with it the valve stem, so that the valve 
is opened, this occurring when the temperature is 
becoming too high. The escape of air through the leak 
valve, however, allows the pressure to fall in the 
diaphragm chamber of the control valve and the latter 
is partially closed by the action of a spring to reduce 
the supply of heating fluid. 

In operation, it should be explained, the leak valve 
remains closed until the control temperature is 
approached, so that the maximum pressure is ap- 
plied to the diaphragm of the control and the latter 
is kept fully open, while if the control temperature is 
materially exceeded the leak valve is opened fully, 
allowing the air pressure to fall and the control valve 
to be completely closed by the spring. At temperatures 
in the neighbourhood of the control temperature, 
however, the opening of the leak valve increases with 
the temperature and the air pressure on the diaphragm 
decreases correspondingly, so that the control valve 
takes up a partially open position in which the load 
on the control valve spindle due to the air pressure is 
balanced by that due to the spring. 

The method of attaining this result is interesting 
and may now be explained. The stepped cam is com- 


(3432. F.) 


posed of two concentric portions of different radii 
connected by a plane radial surface. The roller runs on 
the part of smaller radius when the temperature is low 
and on the part of greater radius when it is high, the 
leak valve remaining closed during the former range 
and open during the latter range. The radius of the 
roller, however, is rather greater than the radial length 
of the step on the cam, so that when the latter is in 
contact with the roller a small movement of the cam 
produces a comparatively large vertical movement of 
the roller. The maximum sensitivity is obtained when 
the roller has just left the part of the cam of smaller 
radius and is poised on the upper edge of the step, and 
this position is made to correspond with the control tem- 
perature. With this arrangement, a temperature differ- 
ence of 0-5 per cent. of the scale range can be made to 
open or close the main controlled valve fully, but the 
sensitivity can be reduced as required by raising the 
leak valve in a vertical slide by means of a screw, 
indicated by dotted lines in Fig. 3, so that the roller 
then works in a different position in relation to the step 
on the cam. In practice, it is not desirable to employ 
the maximum sensitivity, since the greater the sensi- 
tivity the greater is the load on the Bourdon tube. 
Moreover, if a highly sensitive control is employed with 
a plant having a large heat capacity, hunting is likely 
to occur and it is customary therefore to reduce the 
sensitivity to that at which hunting is just avoided. 
The design of the controlled valve naturally differs 
according to the nature and quantity of the fluid to be 
handled, but, as an example, we illustrate in Figs. 6, 
7 and 8, on this page, a }-in. diaphragm-controlled valve 
for steam. The diaphragm, which is of rubber with 
cotton insertion, forms the upper portion of a chamber 
to which air is admitted, the air pressure being regulated 
by the leak valve as already explained. Resting on the 
diaphragm is a plate connected by two bolts, passing 
down through clearance holes, to a bridge piece. The 








latter is connected to the valve spindle by a screwed 



































rod which is fitted with a pair of lock nuts and a washer, 
a compression spring being located between the washer 
and a fixed yoke, as will be clear from the figures referred 
to. The air pressure below the diaphragm, it will be 
understood, tends to open the valve, which is of the 
equilibrium type, against the action of the spring 
which tends to close it. Fig. 9 shows a ball joint which 
may be used for connecting the screwed rod to the valve 
spindle, if desired, in place of the simple pin joint shown 
in Figs. 7 and 8; the ball joint is shown in position in 
Fig. 6. 

Finally, we may mention that a rather simpler form 
of control, without a temperature indicating pointer, 
is also made. This apparatus, which is illustrated 
in Fig. 2, on page 764, is exactly similar in principle to 
that described above, but is intended to operate at one 
temperature only. The control temperature can, 
however, be raised or lowered a few degrees from the 
normal by turning the small handwheel seen in the 
centre of the dial in Fig. 2. Messrs. Negretti and 
Zambra, we understand, have recently introduced 
temperature-control apparatus for electrically-heated 
furnaces, chambers and vessels, and we hope to deal 
with this in a subsequent issue of ENGINEERING. 


InstiruTeE or TRANsPORT, COASTWISE SHIPPING 
Mepau.—Contributions are invited by the Institute of 
Transport in connection with a competition for the Coast- 
wise Shipping Medai given by Sir Alfred Read, a former 
vice-president. The medal, which will be of silver, will 
be awarded for the contribution, judged first in order 
of merit, on “‘ The British Coasting Trade and its National 
Importance.” The writer of any contribution submitted 
must be a member of the Institute, and contributions, 
which must not exceed 10,000 words exclusive of tables, 
must be delivered to the secretary of the Institute, 15, 
Savoy-street, Strand, London, W.C.2, from whom further 
—- may be obtained, not later than May 31, 1933. 

© decision of the Council of the Institute will be 
published not later than October 31, 1933. 
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PERSONAL. 


Mr. T. H. Reprern, a director of Messrs. Redfern's 
Rubber Works, Limited, Hyde, Cheshire, has been 
appointed chairman of the National Union of Manu- 
facturers (Manchester Branch) for 1933. 


Str Hotserry Mensrortnu, K.C.B., has been elected 


a director of Messrs. Edmundsons’ Electricity Corpora- 
tion, Limited, Westminster, London, 8.W.1, and of the 
Shropshire, Worcestershire and Staffordshire Electric 
Power Company, Kingsway, London, W.C.2, and has 
been appointed Chairman of these companies. In order 
to enable him to devote the necessary time to his new 
aetivities, Sir Holberry will resign the Chairmanship of 
Mesers. English Electric Company, Limited, but will 
remain on the board. 

Mr. Arthur A. Chalmers has been appointed a Principal 
Surveyor on the staff in London of the Chief Engineer 
Surveyor of Lloyd's Register of Shipping, 71, Fenchurch- 
atreet, London, E.C.3. 


Louminex Maontiriers.—All users of high-power hand 
magnifiers will appreciate the difficulty that usually 
exists in providing sufficient illumination on the object 
under examination. Messrs. R. and J. Beck, Limited, 
69, Mortimer-street, London, W.1, appear, however, to 
have got over this difficulty, in an ingenious and conve- 
nient manner, in the Luminex magnifiers they are now 
putting on the market. In these the lens is mounted at 
the upper end of a specially shaped reflector into the side 


of which a small electric torch is fitted, the light from | 


the torch being concentrated and directed by the reflector 
so that it brightly illuminates the surface or object 
visible through the lens. The illuminating torch, it 
should be noted, is a standard article which can readily 
be replaced anywhere, and the whole magnifier, we 
understand, is designed to withstand constant hard wear 
such as it would be subjected to in a workshop. It is 
made with fixed or adjustable focus, and can be fitted 
with different forms of graduated scales for measure- 
ments. Another form is fitted with a compound micro- 
scope having a magnifying power x 40 — a graduated 
eyepiece scale reading to 0-001 in., or 0-02 mm. This 
form, it is stated, is very convenient for measuring the 
impressions in Brinell-hardness tests. Other forms are 
available for examining kinematograph films and for 
counting the threads in linen and other fabrics. 


British STANDARD SPECIFICATION FoR Wire-Rope 
TERMINAL ATTACHMENTS.—-For some time past there 
has been in existence a comprehensive series of British 
Standard specifications for wire ropes for use in various 
sections of the engineering industry. Safety in lifting 
not only necessitates the use of a good-quality wire rope, 
but, if satisfactory life and useful service are to be 
obtained, it is essential that suitable and reliable terminal 
fittings should be used, and that the rope be connected 
to them in an efficient manner. In view of the impor- 
tance of the subject, a representative sub-committee was 
constituted by the British Standards Institution to 
consider the preparation of suitable standards for wire- 
rope terminal attachments. Four new specifications 
constitute the initial work of the sub-committee, namely, 
No, 461-1932, dealing with Bordeaux connections ; 
No, 462-1932, with Bull-Dog grips; No. 463-1932, 
with sockets, and No, 464-1932, with thimbles. The 
question of dimensions presented no small task, and in 
certain instances essential dimensions only, such as are 
necessary to provide suitable fittings of adequate strength 
which are interchangeable where necessary, have been 
specified. Where strength is the sole consideration, 
minimum dimensions have been given. In this way 
manufacturers are able to adapt their individual patterns 
to improve designs, and future developments will not be 
hampered, The specifications, which constitute useful 
and indispensable adjuncts to the existing series of wire- 
rope specifications, may be obtained from the Publica- 
tions Department of the British Standards Institution, 
28, Victoria-street, London, 8.W.1, price 2s. 2d. each 
post free. 


Scuzeme ror Drer-Watrr Harpovr at Mackay, 
QUEENSLAND.—Mackay is a town on the coast of Queens- 
land, Australie, about half-way between Brisbane, the 
capital of the State in the south, and Cairns, the northern 
port. It lies on the south bank of the Pioneer River, 
which, at present, can only be entered by small ships. 
Large vessels have to anchor on the lee side of Flat-Top 
Island, which stands at the mouth of the Pioneer River, 
and the cargo is landed by means of lighters. The con- 
struction of a harbour has been under discussion for many 


years, but matters now appear to have come to a head | 


as an Australian company is, we upderstand, prepared 
to advance a sum of 800,000/. te the Mackay } 

Board, on certain terms, for the building and equipment 
of a deep-water harbour, as soon as a scheme is agreed 
upon. At the suggestion of the Premier of Queensland, 
a small board has been appointed to conduct a full 
“inquiry into the scheme. A project, which has received 
the approval of several prominent persons, including two 
engineers, consists in the construction of two long sea 
walls, built of local stone, each extending 2,500 ft. into 
the sea in the shelter of Slade Rock. The area thus 
enclosed would, it is stated, have a depth of water of 
36 ft. at low tide. The harbour would be 3} miles from 
the town of Mackay, ana the scheme would include the 
building of a railway and road, connecting the town 
and the harbour, which would cross the Pioneer River 
by @ bridge. The erection of wharves, sheds and cargo- 
handling equipment has also been allowed for in the 
projected expenditure. It is stated that the construction 
of the harbour would provide employment for 800 men 
directly for four years, and for about 200 men indirectly. 


larbour | 


CONTRACTS. 


Messrs. Tue British THomson-Hovston Company, 


Limarep, Crown House, Aldwych, London, W.C.2, have 


secured the contract from the Union Castle Mail Steam- 
| ship Company for the supply of Mazda lamps for the 
| — of six months ending June 30, 1933. Furthermore 
Messrs. The British Thomson-Houston Company, 
| Limited, Rugby, have supplied the complete electric 
| traction equipment for the express-service rolling stock 
for the London—Brighton—Worthing electrified lines 
of the Southern Railway Company, which will be brought 
into operation on January 1, 1933. There are 26 train 
units—23 six-coach units and three five-coach all-Pullman 
units for the “‘ Southern Belle.” The six-coach units 
are composed of five corridor coaches and one Pullman 
ear, the two end coaches being motor coaches. Two 
units coupled, forming a 12-coach train, will be used 
during ak hours. Each motor-coach equipment 
includes four 225-h.p. traction motors, electro-pneumatic 
control gear, motor-driven compressors and motor- 
generators for lighting and control circuits. 


BOOKS RECEIVED. 

United States Bureau of Mines, Mineral Resources of 
the United States. 1:24 Copper in 1930 (General 
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H. Backus. [Price 5 cents.) II : 20 Tale and Soapstone 
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By B. W. Baatey. [Price 5 cents.}] Il: 27 Natural 
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[Price 5 cents.}] IL: 30 Petroleum in 1930. By G. R. 
Hopkins and A. T. Coons. Washington: Super- 
intendent of Documents. 

Der Chemie-Ingenieur. Vol. II. Part 2. Mengenmes- 
singen im Betriebe. Edited by A. Eucken, M. Jacos 
and F. Haser. Leipzig: Akademische Verlags- 
gessellshaft m.b.H. [Price 27-60 marks.] 

The Association of Engineering and Shipbuilding Draughts- 
men. Practical Data for Concrete Beams. By W. 
Scorr Witson. London: The Draughtsman Pub- 
lishing Company, Limited. [Price 2s. net.] 

Die Getriebe fiir Normdrehzahlen neue Rechnungswege und 
Hilfstafeln fiir den Konstrukteur. By Dr.-Ing. RutHARD 
Germar. Berlin: Julius Springer. [Price 9-60 marks.] 

Ordnance Survey. Professional Papers—New Series. 
The Subsidence of London. London: His Majesty’s 
Stationery Office. [Price 2s. 6d. net.] 

Royal Society of Arts. Howard Lectures. Oil-Engine 
Traction. Delivered March, 1932. By Awan E. L. 
Cuoriton. London: Offices of the Society. [Price 
3s. net.] 

A Comprehensive Treatise on Organic and Theoretical 
Chemistry. Vol. XII. U, Mn, Ma, and Re, Fe 
(Part I). By J. W. Metior. London: Longmans, 
Green and Company. [Price 63s. net.] 

Hoyer-Kreuter Dictionnaire Technologique. Vol. III. 
Francais, Allemand, Anglais. By ALFRED SCHLO- 
MANN. Berlin: Julius Springer. Lndon: Machinery 
Publishing Company. [Price 5l. 10s. net.) 

The Official Year Book of the Scientific and Learned 
Societies of Great Britain and Ireland, 1931-32. London : 
Charles Griffin and Company, Limited. [Price 10s, 
net. | 

The Mechanics of Deformable Bodies. By Proressor 
Max Ptranckx. Translated by Proressor H. L. 
Brose. London: Macmillan and Company, Limited. 
[Price 10s. 6d. net.] 

Department of Overseas Trade. Economic Conditions 
in Germany, September, 1932. Report. By J, W. F. 
THetwatt. London: His Majesty's Stationery 
Office. [Price 4s. 6d. net.] 

The Training of a Civil Engineer. By C. L. H. and G. H. 
Humpnsreys. London: Edward Arnold and Company. 
{Price 5s. net.] 

Department of Scientific and Industrial Research. Fabrics 

| Research Committee. The Viscosity of Cellulose 

Solutions. London: His Majesty's Stationery Office. 

[Price ls. net.] 

| A Study of the Embrittlement of Hot Galvanised Structural 
Steel. Philadelphia: American Society for Testing 
Materials. 

| Blitter fir Geschichte der Technik No. 1. 
Julius Springer. [Price 7-50 marks.) 

Heating, Ventilating and Air-Conditioning. By L. A. 
Harpine and A. C. Wittarp. Second edition. 
New York: John Wiley and Sons, Incorporated. 
London: Chapman and Hall, Limited. [Price 
62s. 6d. net.) 

Plastic Working of Metals and Power Press Operations. 
By E. V. Crane. New York: John Wiley and Sons, 
Incorporated. London: Chapman and Hall, Limited. 
[Price 25s. net.]} 

A Technical Description of Broadcasting House. London : 
The British Broadcasting Corporation. [Price 5s. 6d. 
post free.] 
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[Price 12 dols.} 

Exposés de Physique Théorique. No. Ill. Etat Actuel 
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M. Fermi. By A. Grorce. Paris: Hermann et 
Cie. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—As is usual at this period 
of the year, business is virtually at a standstill, but the 
market continues hopeful in tone, and some quickening 
of trade revival is looked for in the new year. Merchants’ 
dealings in Cleveland pig-iron are as restricted as ever. 
Producers have little iron stored, and additions to the 
small accumulations at the blast-furnaces, due to holiday 
suspension of operations at consuming works, are not 
unwelcome. Price concessions continue to be granted 
to customers abroad and in Scotland, but for home 
consumption the following fixed minimum figures are 
firmly adhered to: No. 1 Chovsheed, 6ls.; No. 3 g.m.b., 
58s. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 forge, 57s. 
Fairly substantial sales have been made this month. 

Hematite.—Conditions in the East Coast hematite 
trade are far from satisfactory, but promise to improve. 
Stocks are rather heavy, and increase thereto has been 
enlarged by the lessened consumption caused by holidays, 
but the limited output is e ted to be absorbed in the 
near future. Second han have still command of 
considerable quantities, and are underselling producers. 
Values have for long been on a comparatively low and 
unremunerative level, but signs of upward movement 
are not absent. In this branch also, December sales 
have been appreciably larger than in recent months. 
Makers ask 59s. for ordinary quotations, and put No. 1 
hematite at a premium of six pence. 

Foreign Ore.—Quotations for foreign ore are difficult 
to fix. There is little or no business, but orders 
could not be placed at prices last paid, the rise in freights 
having Seanad ap values of ore. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
stronger, the minimum figure for good average qualities 
delivered to Tees-side works is now 16s. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel quotations remain steady. Several 
branches have work that will keep them rather better 
employed than of late, and prospects generally are a little 
brighter, but more orders are greatly needed. Common 
iron bars are 91. 15s.; best bars, 101. 5s. ; double best 
bars, 101. 15s.; and treble best bars, 111. 5s.; packing 
(parallel), 8l.; packing (tapered), 101.; steel billets 
(soft), 51. 7s. 6d.; steel billets (medium), 61. 12s. 6d. ; 
steel billets (hard), 71. 2s. 6d.; iron and steel rivets, 
lll, 158.; steel ship plates, 8. 15s.; steel angles, 
8l. 7s. 6d.; steel joists, 8l. 15s.; heavy sections of 
steel rails, 81. 10s. for parcels of 500 tons and over, and 
9l. for smaller lots ; fish plates, 12/. 10s.; black sheets 
(No. 24 gauge), 8l. 5s.; and galvanised corrugated 
sheets (No. 24 gauge), 101. 


Scrap.—tiron and steel scrap quotations continue to 
advance. Demand promises to increase, and sellers 
hesitate to enter into heavy contracts at current rates. 
Borings are 23s. 6d.; steel turnings, 32s. 6d.; heavy 
steel, 38s. 6d. to 40s.; light cast-iron, 36s.; heavy 
cast-iron, 38s. 6d. ; and machinery metal, 40s. to 42s. 6d. 








NOTES FROM SOUTH YORKSHIRE. 


SuHerrtetp, Wednesday. 

Tron and Steel.—Leading manufacturers here are still 
firmly of the opinion there will be no general betterment 
in steel-trade conditions until prices become more 
remunerative. Steel consumers have long held off the 
market, fearing to commit themselves to forward business 
because of the downward trend of values. There is now 
a welcome indication of a turn. Prices in the scrap 
market are distinctly firmer, and there is also a slight 
upward movement in steel-making hematites, which 
on an average are ls. a ton dearer than a month ago. 
Revised quotations are as follow: hard basic-steel 
billets, 7/. 15s. per ton; soft basic, 51. 17s. 6d.; West 
Coast hematites, 85s.; East Coast hematites, 80s. ; 
Lincolnshire No. 3 and Derbyshire No. 3 foundry iron, 
each 63s. 6d.; Lincolnshire and Derbyshire forge iron, 
each 59s. 6d.; bars, 101.; sheets, 111. The heavy 
engineering trades are carrying a good deal of work over 
into the New Year. Uncompleted contracts for Ger- 
many and Russia will provide further valuable work. 
Output of hollow-forged rolled drums—in which con- 
nection Sheffield is finding a valuable outlet for the 
employment of armament-making machinery—is fully 
maintained. This type of work calls for the manufacture 
of exceptionally large steel ingots, and also furnishes 
machine shops with useful employment at a difficult 

riod. Special pains are being taken with the manu- 
facture of special plant for coal-refining purposes. On 
the commercial success of this plant depends the placing 
of like contracts. Engineers supplying the automobile 
trade report a better inflow of orders during the past few 
months. There is also a brighter tone in heavy crank- 
shafts. Progress is maintained in special machinery for 
mixing, pulping, and grinding in quarries, at docks, and 
for road-making schemes. The lighter trades are more 
cheerful. Tariffs are doing a good deal towards pro- 
moting optimism. Already there has been a marked 
diminution in foreign competition for home trade in files. 
Concurrently exports of files have broadened. a 
developments are expected in this district's trade wit 
Scandinavia in steel and engineering products. 

South Yorkshire Coal Trade.—Owing to the colliery 
stoppage on holiday account the local market is largely 
in a state of suspension. New year prospects are, 
however, brighter than those of twelve months ago. If 
steel-trade hopes are realised, inland consumption of 
industrial fuel should show a welcome expansion. Foreign 
inquiries for steam hards are more abundant. Both 
Sweden and Norway require large tonnages for railway 
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use. A better tone characterises the market in small 
coal. Several large inquiries are circulating from pro- 
vincial corporations desiring to cover electric supply 
needs. Large stocks of central-heating coke have Soon 
delivered to cover holiday consumption. Sufficient 
business is being carried over on household account to 
ensure fair activity when the holiday expires. Latest 
quotations: Best branch hand picked, 27s. to 28s. ; 
Derbyshire best house, 22s. to 23s. 6d.; Derbyshire 
best brights, 18s. to 20s.; best screened nuts, 17s. to 
18s. 6d.; Yorkshire hards, 17s. to 18s.; Derbyshire 
hards, 17s. to 18s.; rough slacks, 8s. 6d. to 9s. 6d. ; 
nutty slacks, 7s. to 8s. 6d.; smalls, 4s. 6d. to 5s. 6d. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—Conditions of a dull nature in 
the Scottish steel trade have marked the closing week 
of the year, and a very limited demand has prevailed 
all round. The depressed state of the shipbuilding 
industry has been largely responsible for the dullness 
in the heavy side of the trade during the whole year, 
and now, at the close, the outlook seems no better 
although there are hopes of some little revival with 
the advent of the epring months. Indeed, there are 
prospects of Ciyde shipbuilders announcing at least 
one new contract shortly. General consumers of steel 
are not taking in material at present, unless absolutely 
necessary, as so many take stock during the holiday 
period, and very prompt delivery can be had in most cases 
when the works reopen in January. The makers of 
black steel sheets keep fairly busy and are closing the 
year with quite good orders on hand for thin sheets, and 
thus ensuring a fairly satisfactory start after the holidays. 
On the other hand, there is not very much doing in the 
heavier gauges or galvanised varieties. Prices show no 
change and are as follows :—Boiler plates, 9. per ton ; 
ship plates, 81. 15s. per ton ; sections, 81. 7s. 6d. per ton ; 
black steel sheets, }-in., 7/. 15s. per ton; and galvanised 
corrugated sheets (No. 24 gauge), 111. 5s. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—No change has taken place 
in the malleable-iron trade of the West of Scotland since 
last report, and the stoppage this week for holidays will 
be a little respite from the worries of trying to keep 
works open on the small tonnages which have recently 
been coming in. The demand is exceedingly poor for 
bar iron and the re-rollers of steel bars are also very 
hard-up for business. Prices are unchanged and are as 
follows :—‘* Crown” bars, 9/. 15s. per ton for homes 
delivery, and 9. 5s. per ton for export; and re-rolled 
steel bars, 7/. 5s. per ton for home delivery, and 61. 10s. 
per ton for export. 


Scottish Pig-Iron Trade.—A most unsatisfactory year is 
now drawing to a close and the producers of Scottish 
pig-iron will long remember 1932. At present, business 
is just about as poor as it could be and there are only two 
furnaces now in blast, while there are ample stocks in 
makers’ yards. Although the recent easing in the price 
of hematite has not brought out much fresh business, 
it is hoped that with the turn of the year there may be 
more inclination on the part of consumers to place 
orders. The current market prices are as follows :— 
Hematite, 66s. per ton, delivered at the steel works ; 
foundry iron, No. 1, 70s. per ton; and No. 3, 67s. 6d. 
per ton, both on trucks at makers’ yards. 

Shipbuilding Contracts.—Messrs. Walter Runciman 
and Company, Limited, Newcastle, have just placed 
orders with the Burntisland Shipbuilding Company, 
Limited, for two cargo steamers, each of 8,500 tons 
deadweight. The propelling machinery will consist of 
White’s patent combination engine, which is based on 
reciprocal and turbine principles, and these two vessels 
will be the first to be so propelled. The Burntisland 
shipyard must now be about the busiest in the kingdom, 
if not the world, as there are at present seven new 
vessels to be laid down. 

_Scottish Pig-Iron Ship ts—The ship t of Scottish 
pig-iron for Glasgow Harbour for the week ending last 
Saturday, December 24, amounted te 111 tons. Of 
that total, 91 tons went overseas and 20 tons coastwise. 
During the corresponding week of last year the figures 
were 187 tons overseas and 5 tons coastwise, making a 
total shipment of 192 tons. 











Messrs. Scotts’ SHIPBUILDING AND ENGINEERING 
Company.—The firm now known as Messrs. Scotte’ 
Shipbuilding and Engineering Company, Limited, was 
founded in Greenock in 1711], in the reign of Queen Anne, 
by John Scott. At first the output was mainly confined 
to fishing and coastal vessels, but gradually the size of 
the vessels constructed increased, and ships were built for 
the West India trade and fast clippers for the Indo- 
China trade. Greenock foundry was acquired in 1790, 
and marine-engine building commenced in 1825. The 
above details have been taken from a well-written and 
illustrated brochure recently published by the firm, in 
which are given a brief history of the company and a 
record of some of its activities. It is stated therein that 
Messrs. Scott built the first super-Dreadnought battle- 
ship and the first submarine vessel constructed on the 
Clyde for the British Admiralty. They also claim to 
have built the first steam-driven submarine and the 
first Atlantic liner—the Transylvania—to be propelled 
by geared turbines. The works cover an area of about 
35 acres and provide building berths for the simultaneous 
construction of seven large vessels of up to 750 ft. in 
length, or a greater number of smaller vessels. The 
capacity of the engineering works is in excess of the 


NOTES FROM THE SOUTH-WEST. 


CarpirFr, Wednesday. 

Mechanical Stokers and the Coal Trade.—Official 
returns of the coal export trade of South Wales reflect 
the influence of mechanical firing plants. Though 
shipments of large continue to represent the largest 
proportion of the total exports, clearances of sized 
products (cobbles, nuts, beans and peas) are rapidl 
expanding, which is also the case in respect to throug 
classes (large and small mixed) while the proportion of 
large or small by itself is diminishing. In the first 
eleven months of 1932, exports of coal from South Wales 
amounted to 14,745,000 tons, which was 2,801,000 tons 
less than was shipped during the whole of 1931. Clear- 
ances of sized products were however increased by 
277,000 tons to 2,799,000 tons, the percentage of the 
total being raised by 4-6 per cent. to 19 per cent. Exports 
of through were also increased by 174,000 tons to 656,000 
tons, and the percentage of the total by 1-7 per cent. to 
4-4 per cent. On the other hand, shipments of large 
were reduced by 2,178,000 tons to 8,045,000 tons, and 
the percentage reduced by 3-6 per cent. to 54-9 per 
cent. Clearances of small also fell by 1,072,000 tons 
to 3,205,000 tons, and the percentage by 2-7 per cent. 
to 21-7 per cent. Chiefly as a result of the heavier 
demands of Canada, exports of Welsh anthracite in the 
eleven months were 125,000 tons greater than for the 
year 1931, when 2,672,000 .tons were shipped. Here 
again there was a striking increase in the proportion of 
sized classes, which at 1,522,000 tons resented 54-4 
os cent, of the total or 9-8 per cent. more than in 1931. 

learances of bituminous coal were however reduced by 
3,925,000 tons to 11,949,000 tons, but even so the pro- 
portion of sized products was raised by 1-8 per cent. to 
10-7 per cent. of the total. 

Egyptian Railway Contract.—Though a determined 
attempt is being made by the Germans to secure the 
Egyptian State Railway contract for 60,000 metric 
tons of large coal, 45,000 tons of which are to be delivered 
c.if. at Alexandria and 15,000 tons shipped f.o.b., it is 
confidently expected that the superiority of Welsh 
coal will cause the railway authorities to pay the higher 
prices asked for the latter. The tenders show that the 
Germans have offered to supply the 45,000 tons c.i.f. 
at 23e., which is ls. 3d. below the lowest figure submitted 
for Welsh large coal by T. Beynon and Company, Limited, 
of Cardiff. he Germans also offer 15,000 tons f.o.b. 
at 17s. 4$d., or 54d. less than Tabb and Burletson, Limited, 
quoted, and 6d. below the price submitted by T. Beynon 
and Company, Limited. The present lowest c.i.f. price 
of 24s. 3d. is similar to that at which T. Beynon and 
Company, Limited, secured the contract in May last 
for 180,000 tons of Welsh large, while 17s. 10d. indicated 
by Tabb and Barletson for the f.o.b. quantity is ld. per 
ton less than that at which T. Beynon and Company, 
Limited, accepted the contract for 54,000 tons in May. 
The offers remain firm for 15 days, so shipment is not 
likely to commence until 1933. The reduced require- 
ments of the Egyptian Railway are due to the world 
depression which has affected Egypt like other countries 
and diminished railway activities. 








StaInLess STEEL Conveyor Betts.—Sandvik Steel 
Works in Sweden are now turning out conveyor belts 
up to about 400 ft. in length and of less than | mm. 
thickness, of stainless steel, for use in industries in 
which, as in the food industries, it is essential to avoid 
risk of contamination. The material of which the belts 
are made naturally lends itself admirably to discharging 
by means of knives or scrapers, without fear of damage 
to the belts. Widths up to 800 mm. are rolled, but extra 
widths can be easily provided by longitudinal welding. 


IncREASED British PropuctTion oF Trin-PLatTe.—It 
is stated in Tin, the monthly bulletin of Messrs. Anglo- 
Oriental Mining Corporation, Limited, 55-61, Moorgate, 
London, E.C.2, that the output of tin-plate in the United 
Kingdom, during the first half of 1932, was 413,500 tons, 
an increase of 28 per cent. over the production for the 
first six months of 1931. Exports of tin-plate from the 
United Kingdom for the period January to August, 1932, 
namely, 324,266 tons, also showed an increase of 28 per 
cent. over those for the corresponding 1931 period, 
namely, 253,115 tons. —_ 

Evectric Hanp Drier.—The expense, and often the 
nconvenience, caused by having to provide towels in 
the lavatories of such institutions as clubs, factories, 
schools, restaurants and clinics can, it is claimed, be 
overcome by using the Crypto hand drier, which has 
recently been placed on the market by Messrs. Lancashire 
and Crypto, Limited, 94, Petty France, London, 8.W.1. 
This drier consists of a cast-iron body, which is 5 ft. 6 in. 
or 2 ft. 9 in. long, depending on whether it is desired to 
fix it to the floor or the wall. At convenient places on 
it are placed two curved tubes with their openings 
turned upwards and downwards respectively, and at such 
a distance apart as will allow the hands to be inserted 
| between them. These tubes are connected through the 
body to a heating element and motor, which are mounted 
on the top of the latter. On py ers a foot-operated 
switch of the quick-make and break-knife type, which 
is fixed on the base of the body, the motor is started up 
and the heater switched on, so that the air drawn in 
and is heated up. It then passes round the two hollow 
arms and is expelled from the outlets in the latter, so 
that two o currents of air meet on the wet hands, 
which are inserted in the space. The hands can be dried 
in this way in about 30 sec. without any fear of chapping. 
The current is switched off directly the pressure on the 








output of the shipbuilding yards, and machinery con- | switch is released. The combined loading of the element 
tracts are undertaken for vessels built elsewhere. 


and the motor is 2-4 kw. 


NOTICES OF MEETINGS. 





Junior InstirutTion oF EnGiIngrers.—To-night, 7.30 
am 39, Victoria-street, S.W.1. ‘“‘ The Design of Kilns 

r the Seasoning of Timber,” by Mr. E. A. Steel. Friday, 
January 6, 7.30 p.m. “Stress Recorders and their 
Use in Railway Bridgework,” by Mr. G. F. Kent. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
January 3, 7.45 p.m., Royal Society of Arts, John-street, 
Adelphi, W.C.2. ‘Electrical Equipment for Auto- 
mobiles,” by Mr. E. A. Watson. Also at Birmingham 
Centre: Wednesday, January 4, 7.30 p.m., Queen's 
Hotel, Birmingham. 

Socrety or CHemicat Inpustry.—London Section : 
Monday, January 2, 8 p.m., Chemical Society, Burlington 
House, Piccadilly, W. ‘‘The New Patents Act in 
Relation to Chemical Industry,”’ by Mr. C. Hollins. 


INSTITUTION oF ELEcTRICAL ENGINEERS.—-Wednes- 
day, January 4, 6 p.m., Victoria-embankment, W.C.2, 
Wireless Section Meeting. ‘“ Electronic Oscillations ” 
and “An Investigation of the Magnetron Short-Wave 
Oscillator,” by Mr. E.C. 8. Megaw. Thursday, January 5, 
6 p.m., Ordinary Meeting. “The Economic Problems 
of the Swedish State Railway Electrification,” by Mr. 
Ofverholm. Friday, January 6, 7 p.m., Meter and 
Instrument Section Meeting. ‘‘ Synthetic Corundum 
for Jewel Bearings,” by Mr. E. G. Sandmeier. 

Instrrvution or Locomotive Enotnerers.—Thursday, 
January 5, 6 p.m., Institution of Mechanical Engineers, 
Storey’s Gate, 8.W.1. “The Locomotive Blast Pipe 
and Chimney,” Part II, by Mr. W. F. McDermid. 


INstTITUTION OF MEecHANICAL ENnGtneERS.—East Mid- 
lands Branch: Friday, January 6, 7 p.m., Technical 
College, Newark. ‘‘ Water Supply and Pumping Plant,” 
by Mr. F. E, F. Durham. 

Rattway Cius—Friday, January 6, 7.30 p.m., 57, 
Fetter-lane, E.C.4. “The Liverpool Overhead Rail- 
way,” by Mr. J. Macnab. 

Instirvute or British Founprymen.—Lancashire 
Branch : Saturday, January 7, 4 p.m., College of Tecn- 
nology, Manchester. “The Effects of Phosphorus on 
Low Total Carbon Cast-Irons,’’ by Mr. W. West. Wales 
and Monmouth Branch : Saturday, January 7, 6.30 p.m., 
University College, Cardiff. ‘“‘Some Aspects of Oil 
Engine Foundry Practice,” by Mr. H. E. Beardshaw. 





NOTES FROM THE NORTH-WEST. 


MANCHESTER, Wednesday. 

Rationalisation Developments.—The important scheme 
formulated in 1930 for the rationalisation of the iron and 
steel industries of Lancashire and Cheshire, and inaugu- 
rated by the establishment of the Lancashire Steel 
Corporation Limited, has now been advanced a further 
stage by the acquisition by that combine, of the old- 
established undertaking, Messrs. The Whitecross Com- 
pany, Limited, wire manufacturers, of Warrington, whose 
— cover a similar range to those of Messrs. Rylands 

rothers, Limited, of the same town, who are already a 
constituent company of the Corporation. Co-incident 
with the development the Steel Corporation has com- 
menced the construction of a new continuous wire rod 
mill at which steel wire rods will be manufactured from 
start to finish on one site, thereby materially reducing 
transport and other production costs. Not only the two 
Warrington works mentioned, but other consumers in 
the area will be supplied from the mill, which will allow 
for the production of such wire products as wire netting 
and nails for which in the past large quantities of billets 
and wire rods have had to te imported. 

The General Outlook.—Generally the outlook is still the 
reverse of encouraging, and in! few sections is there any 
inclination to take a hopeful view at any rate for the first 
few weeks of the New Year. Recent Russian orders 
will ensure rather fuller employment in the machine tool 
section, over the next few months, and textile machinists 
are hopeful of securing useful orders, following the 
decision reached at Ahmedabad to go ahead with tho 
construction of five new cotton mills there. Steel sections 
however, are particularly depressed, and in the foundry 
iron branch there is still no sign of any material improve- 
ment in demand for forward delivery of supplies. 

Recent Orders.—One of the most important contracts 
secured in the area of late weeks is that by Messrs. Charles 
Walmsley, Limited, of Bury, for paper-making machinery 
for the extensions being made to Messrs. Bowater’s 
Mersey Paper Mills, at Ellesmere Port, Cheshire. The 
value of the contract is in the vicinity of 250,000l. and 
includes the provision of two newsprint manufacturing 
machines. At Preston, Messrs The English Electric 
Company, Limited, are constructing at their Dick Kerr 
Works, in conjunction with Messrs. The Drewry Car 
Company, Limited, a number of 300-h.p. locomotives 
each with two independent petrol engines and self- 
changing gear, for use on railways in Bermuda. In 
structural steelwork circles, Messrs. Redpath Brown and 
Company, Limited, and Messrs. Edward Wood and 
Company, Limited, both of Trafford Park, Manchester, 
continue to secure useful, if somewhat small, orders, but 
other undertakings report a continued absence of inquiry 
which is giving rise to concern. 


Sournern Rattway Purits’ Dinner.—The eighth 
annual dinner of the Southern Railway Pupils and 
Premium Apprentices’ Association is to be held on 
Friday, February 3, 1933, at the Charing-cross Hotel, 
London, W.C.2. Applications for tickets should be 
made to the secretary of the dinner committee, Mr. E. 
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the primary object of which is to give the jointer the. in- | straight-through joints, service joints and the work 


formation he requires when he is out on the job. It 
should, however, serve another purpose than this, and be 
very useful to the student engineer, who is anxious to 
add to his knowledge of this important subject. Its novel 
feature is that of its 215 pages all but 25 are devoted to 
illustrations accompanied by a minimum of letterpress, 


PracTioaL CABLE JOINTING.—Mesers. W. T. Henley’s | each progressive stage in the making of the various joints 
Telegraph Works Company, Limited, Holborn-viaduct, 


being described in this way. The first section deals with | the 
London, E.C.1, have issued a handbook on cable jointing, 


plumbing, then follow descriptions of extra high-tension ' by 


y to t up distribution pillars, terminal 
boxes and cutouts. The text deals succinctly with the 
tools required for these various operations, and how they 
should be used and maintained, while hints as to the 
handling of cables, compound and various accessories are 
given. The information throughout is severely prac- 
tical, but is none the worse for that. In fact, the book, 

rice of which is 5s. net, should be in great demand 
mone for whom it is intended. 
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weight, as compared with what has hitherto been 
regarded as orthodox practice, is striking.* For the 
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SUSPENSION BRIDGES. 


Amongst the many fine examples of large suspen- 
sion bridges in the United States, the primacy, for 
the present, belongs to the George Washington 
Bridge at New York, which has a main span of 
3,500 ft. and an overall width of 116 ft. 9in. When 
completed, it will be a two-deck structure, provid- 
ing at least eight lanes for highway traffic on the 
upper deck, and for four rapid: transit tracks on the 
lower. The ultimate designed live load is 8,000 lb. 
per foot run, and the total deadweight 40,000 Ib. per 
foot run. In addition to its size, the bridge is of 
special interest in that it marks a new departure 


its general plan it follows rather the designs of 
100 years ago than later developments. Such 
bridges as Telford’s across the Menai Straits had 
flat catenaries, massive towers and, in general, a 
light and graceful appearance. They were, how- 
ever, lacking in rigidity, and ill adapted to take 
heavy rolling loads or railway traffic in general. 
This led to the introduction of stiffening girders, of 
which Rankine developed a theory based on the 
hypothesis that their function was to distribute 
any live load uniformly over the chain. Later 
researches, largely due to Professor Melan, of 
Vienna, showed that this theory was defective, and 
that a more rational treatment justified the use of 
much lighter trusses than Rankine’s rule would 
require. In the case of the Georgé Washington 
Bridge, its engineer, Mr. O. H. Amman, has boldly 
adopted a new conception of the function of the 
stiffening truss and assigned to it the réle of merely 
ensuring that under the worst conditions of tempera- 
ture and load distribution, the floor shall not deform 
sufficiently to introduce a gradient of 1 in 40. For 


flexible bridge may, no doubt, develop oscillations, 
which may build up to a dangerous extreme. 
A classical instance of this is that of the suspension 
bridge at Angers, which was wrecked in 1850 by 
the attempted passage over it of a regiment of 
soldiers. The bridge started swaying in response 
to the cadence of the footfalls. Indeed, it is not 
unlikely that once the oscillation started, the men 
emphasised their tread in time with it. The result 
was a collapse, in which 226 lost their lives. 

The George Washington Bridge is so massive and 
its length is so great that it is inconceivable that 
the traffic over it can ever be responsible for 
introducing a beat synchronising with any im- 
portant natural periodicity of the suspended 
structure. It must also be quite immune from the 
curious vibrations which have caused the failure, 
in quite light winds, of some heavy electric power 
cables. These were set in vibration like the wires 
of an Aeolian harp, by the formation behind them 
of a succession of vortices—the Karman vortex 
street. If the reactions on the cable, consequent 
on the shedding of these vortices, synchronise with 
the natural periodicity of swing, large oscillations 
may be built up. To this action, apparently, must 
be attributed the remarkable vibration of one of 
the cables of the transporter bridge across the 
Mersey, which has been described by Mr. L. H. 
Chase, M.Inst.C.E.t The characteristic feature of 
vibrations thus caused is that the larger the cable 
the lower must be the wind speed to set it in 
vibration. 

In fixing the scantlings of his stiffening truss, 
Mr. Amman has adopted the convenient and very 
safe method of continued approximation. The de- 
flection of the cable was first calculated as if entirely 
unrestrained. The corresponding load on the 
stiffening truss, was then determined, and used to 
make a new computation of the cable deflections. 
Much consideration was given to ssthetics, and 
this led to the decision to adopt towers sufficiently 
massive to avoid any suggestion of skimpiness, and 
yet flexible enough to accommodate the changes of 
length of the cable as the temperature rises or falls. 
Provision has been made for ultimately clothing 
the towers with concrete and masonry, should this 
be considered desirable for esthetic reasons, but the 
towers as they stand, present an excellent appear- 
ance, and afford little excuse for calling on the 
decorative skill of the architect. This has, how- 
ever been utilised in the surface treatment of the 
enormous block of masonry which serves as anchor- 
age on the New York bank. 

Mr. Amman seems to favour the plan of similarly 
decorating the towers at some future date. This 
plan was, it may be noted, vehemently denounced 
by contemporary architects when adopted for the 
Tower Bridge. It is open to the objection of con- 
cealing structure, but may serve a rational end in 
protecting the steelwork from corrosion. The 
objection made in the case of the Tower Bridge was 
that the towers appeared to be masonry, but, if so, 
would have been too weak for the load. No com- 
putations were advanced to justify this assertion. 
A similar statement was made by architects with 
regard to the masonry towers supporting the 
approach viaduct of the Forth Bridge, which were 
said to be too slender, but again without any 
* Proceedings American Society of Civil Egineers, August, 
1932. ‘George Washington Bridge General Conception 
and Development of Design.”” By O. H. Amman, 
M.Am.Soc.C-E. 
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attempt to prove the proposition. The fact is that» 
whilst eye designing may be satisfactory for build- 
ings of the traditional type, it is wholly inapplicable 
either to bridges or to modern framed structures 
in general. Those responsible for new and rational 
designs, rather than for copies of the antique, 
develop a feeling for form and proportion which 
the architect necessarily lacks. Much of what 
he claims to be msthetic feeling seems to be 
merely a matter of tradition and custom. How 
great the influence of these may be in such matters 
was strikingly demonstrated on the first appearance 
of the pneumatic tyre. The innovation was univers- 
ally condemned as giving the cycle a clumsy and 
ungainly appearance, much inferior to that of its 
predecessor. In the course of a few years, how- 
ever, it was the latter which was regarded as 
wsthetically inferior, and reproached as spidery 
and weak looking. 

The total cost of the George Washington Bridge 
is estimated at 31,529,000 dols. for the bridge 
proper. Including the approaches, the total cost 
of construction, engineering and administration 
was 40,119,000 dols., to which must be added 
10,195,000 dols. for easements and real estate, and 
4,543,000 dols. for interest paid during construction. 
The total aggregate cost amounts, therefore, to 
54,857,000 dols. 

Like most of the recent large bridges in the 
United States, it will be operated as a toll bridge. 
The tolls proposed range from 25 cents for a bicycle 
or motor-cycle, up to 1.50 dols. for a heavy tractor 
and trailer. In view of recent practice in the United 
States, it is interesting to recall that the report of 
the Royal Commission on Transport, published 
early in 1931, asserted that ‘in this century a toll 
road or bridge is an anachronism and should be 
abolished.”’ Evidently, the writer was unacquainted 
with conditions in the States. Moreover, it is often 
a case of having either a toll bridge or no bridge, 
and the toll has the advantage that it is paid by 
those served by the bridge and not by the public 
at large. Many of our great trunk roads pass for 
long distances through sparsely-inhabited areas. 
where a bridge for heavy traffic is of no benefit to 
the residents, and is required merely for through 
traffic, from which they reap no advantage. Some 
of the American toll bridges are, like the George 
Washington Bridge, owned and financed by public 
authorities. Others are private speculations. In 
the case of large and important bridges, there is 
probably little to choose between the two plans, 
but the public is undoubtedly likely to be better 
served in such matters by a private company than 
a small local authority. The latter, in some cases 
will take risks which the directors of a company 
dare not, and there have been some serious disasters 
from this cause. On the other hand, the local 
authority may go to the other extreme, of which a 
striking instance came to light during the war, where 
an old arch bridge at Bovington, in Devonshire, had 
a notice at each end, stating that it was suitable 
for light traffic only. Actually, it was traversed 
hundreds of times by tanks weighing 25 tons to 
30 tons each, yet suffered no injury. 


THE ELECTRICITY COMMISSIONERS'’ 
REPORT. 

Tue twelfth Annual Report of the Electricity 
Commissioners for the year ended March 31, 1932, 
which was issued by H.M. Stationery Office on 
Monday, December 12, at the price of 3s. net, 
opens on a note in which jubilation, if not triumph, 
may clearly be detected. Soon, however, a more 
mournful theme appears as an under current, 
though it never altogether assumes the ascendancy ; 
and the first movement ends on a phrase, in which 
the future is depicted in a rosy light. One of 
the striking features of the period covered in the 
report is that the electricity generated exceeded the 
output of the previous year by 537,000,000 kw.-hr., 
or 5 per cent. This result was achieved in spite 
of the fact that in Central Scotland and North- 
East England a decrease had to be registered, 
although even in these areas the decline was smaller 
than it was in 1930-31. The total amount gene- 


rated in 1931-32, namely, 11,609,000,000 kw.-hr., 
accorded very closely with the figure forecasted for 





that year for the country as a whole in 1926, though 
it did not equal the aggregate estimated from a 
summation of the individual curves of growth, 
which were used in preparing the various regional 
schemes. In fact, instead of the annual increase of 
400,000,000 kw.-hr. to 500,000,000 kw.-hr. in the 
consumption for power purposes, which had been 
anticipated, there was actually a decline of 
37,000,000 kw.-hr. in 1930-31, as compared with 
1929-30, and this falling off probably continued 
during the succeeding twelve months. On the 
other hand, the sales of electricity for lighting and 
domestic purposes, which showed an average annual 
increase of about 143,000,000 kw.-hr. in the three 
years following 1920-21, rose by 223,000,000 kw.-hr. 
per annum during thenext three years, by 345,000,000 
kw.-hr. per annum during the period 1927-30, and 
by 400,000,000 kw.-hr. in 1930-31. The new load 
connected during the latter year was 1,740,000 kw., 
giving a total of 12,800,000 kw., while the number of 
consumers increased by 534,000 to 4,015,000. It is 
concluded, therefore, that if, and when, more normal 
industrial conditions are resumed the chances of the 
industry expanding are most favourable and that 
the average annual increase in output of 556,000,000 
kw.-hr., which has been recorded during the past 
ten years, may well be doubled during the next 
decade. 

Such a satisfactory state of affairs will not, 
however, be attained automatically. To ensure it, 
the co-ordination of generation, which is now 
nearing completion, must find its counterpart as 
soon as possible in a standardised system of distri- 
bution. Unification of the very numerous pressures 
at which electricity is now being supplied must also 
take place. Further, the course of future develop- 
ment will depend to a large extent on the capacity 
and enterprise of the managerial and operating 
staffs of the various undertakings, since even in the 
most highly developed areas there is as yet no sign 
of saturation. It is therefore suggested that every 
undertaking should take an early opportunity of 
reviewing its policy, organisation and methods with 
the object of providing the general public with a 
still better service than it has hitherto had. We feel 
that it is unlikely that this advice will remain 
entirely neglected. At the same time there are still 
areas in which more ordinary business enterprise 
is called for and others in which strange policies, 
which recall the sumptuary laws of the Tudors, are 
beginning to rear their heads. This can be to the 
advantage of no one, least of all those whom it is 
supposed to benefit. 

The number of authorised undertakers holding 
powers to supply on March 31, 1932, was 660, or 
five less than in the previous year. In addition, 
there were four statutory bodies, such as Joint 
Electricity Authorities, which were performing 
duties of an advisory or supervisory character. The 
total electricity generated in the twelve months 
ended December 31, 1931 was 12,812,700,970 kw.- 
hr. This was produced in 538 stations, 130 of 
which were responsible for 90 per cent. of the total. 
The number of stations was 21 less than in the 
preceding report, the difference being accounted for 
by the closing of 33 stations, the putting into com- 
mission of four others, and the inclusion for the first 
time of eight. The only new station of any import- 
ance was Clarence Dock, Liverpool. It is therefore 
evident that the policy of concentrating generation 
is now beginning to take effect. This is also shown 
by the fact that only 153,238 kw. of new plant was 
sanctioned during the year, compared with 892,249 
kw. in 1930-1931, and with an annual average of 
550,000 kw. during the past eleven years. Consents 
to nine projects for new generating stations were 
also given. These represented plant with a total 
rated capacity of 61,387 kw., but the only one of any 
size was that at Tir John North, Swansea. It is 
interesting to read that of the others one is tem- 
porary only, while of the remainder most will, in 
fact, we should imagine, fall under the same heading. 
The electricity sold during 1931 amounted to 
9,386,741,739 kw.-hr., or 356,900,000 kw.-hr. more 
than in 1930, an increase of 3-9 per cent. On the 
basis of the 1931 Census this represents a consump- 
tion of about 210 kw.-hr. per head of population. 

In dealing with the work of the Central Electricity 
Board, it is mentioned that it was the original 





intention to prepare a scheme for North Scotland 
which covers an area of 20,000 square miles, and 
has a population of only 40 per square mile. This 
would admittedly have necessitated a long mileage 
of primary transmission line in relation to the 
amount of generating plant, and when an applica- 
tion was received for distribution powers over a wide 
area and the arrangements entered into with the 
Grampian Electricity Supply Company for a supply 
of energy to the grid were taken into account, 
it was decided to defer the scheme in this area, 
especially as this could be done without prejudicing 
development. As regards frequency standardisa- 
tion, it is estimated that the gross cost of the 
conversion will be about 19,000,0001., the annual 
interest and sinking funds charges on which are 
paid by authorised undertakings on the basis of 
their revenue. A number of enquiries having been 
received as to the probable future incidence of these 
charges, the principal associations of the supply 
industry were informed that it was estimated that 
these would increase annually by between 100,0001. 
and 150,000/. up to 1937,* and would reach 800,0001. 
or 850,000/. per annum, with a possible maximum of 
900,000/. when the work was completed, and the 
Government grant for the work on the North-East 
Coast was still being made. This might be in- 
creased if the Government grant was reduced, and 
would certainly rise to 1,000,000/. when that grant 
ceased to be payable at the end of fifteen years. 
The repayment period is 40 years. 

The results obtained in the Bedford Demonstra- 
tion area, which, it will be remembered, was intended 
to serve as a local example of the benefits of rural 
electrification and to indicate the possibility of such 
development being carried out on a more compre- 
hensive basis and at a more rapid rate than had 
been regarded as economically possible, are discussed 
at some length. The position is, however, that 
though the constructional work is completed the 
time has as yet been too short to allow the full 
benefits of the intensive development, which is 
being undertaken, to be realised. A further interval 
must, in fact, elapse before the effects of the scheme 
can be assessed. 

Space precludes our dealing in detail with the large 
amount of administrative work which has beencarried 
out by the Commissioners during the twelve months 
and is reviewed in the Report. It may be mentioned, 
however, that 127 consents for the erection of main 
transmission lines were issued, this being the largest 
recorded during a year, and that 48 applications 
for special orders were received, making a total of 
79 under consideration during the twelve months. 
Of these, 38 were confirmed, five were refused, and 
three withdrawn. Consents were also given to 
borrow 6,800,000/. on account of the grid, and 
to 790 applications to borrow 14,150,5211. by other 
undertakings. An application was received asking 
for permission to discontinue the supply between 
12.30 a.m. and 5.30 a.m. on the grounds that the 
consumption during that period did not cover the 
running costs. This was, we are glad to note, 
refused, the refusal being accompanied by the 
suggestion that attempts should be made to obtain 
more consumers. 

Finally, it may be mentioned that the net cost 
of administration was 50,500/., as compared with 
45,5001. during the previous year. This is appor- 
tioned among the authorised undertakings on the 
basis of electricity sold, the contributions thus 
amounting to 1-36d. per 1,000 kw.-hrs. In addi- 
tion, a levy of 240,000/., or 9-25 per 100/. of revenue 
was made to meet the expenses of frequency 
standardisation. The staff number 81, of whom 
37 are established officers. Like the remainder of 
the Civil Service, the salaries of these officials are 
subject to the operation of the cost-of-living bonus, 
while the Commissioners themselves have tem- 
porarily foregone a portion of their salaries owing 
to the financial crisis. 





ReoistraTion oF Motor Venicies.—The number of 
new motor vehicles registered in Great Britain during 
October was 20,434, as compared with 18,292 in October, 
1931. Motor cars taxed on horse-power increased 
from 10,018 in October, 1931, to 13,338 in October, 1932 
but goods vehicles declined from 4,650 to 3,869. 


* The amount paid during 1930 was 240,000/. 
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RADIOTELEPHONY WITH ULTRA- 
SHORT WAVES. 


Tue Friday evening lecture at the Royal Institu- 
tion, on December 2 last, was delivered by the 
Marchese Marconi, who described his recent work on 


communication by ultra-short wireless waves. Ac- 
counts of varying degrees of accuracy had, he stated, 


been published, and he proposed now to give the 
actual facts. He recalled the fact that Hertz had 
used very short waves in his early experiments and 


. proved that they were propagated with the speed 
of light and obeyed the same laws of reflection, 
refraction and diffraction. The speaker’s own 
interest in such waves dated from 1896, when he 
had demonstrated that using a 30-cm. wave-length, 
communication could be maintained over a distance 
of 1} miles, which was later on increased to 2} miles. 


He had given an account of this work in a paper 


read before the Institution of Electrical Engineers 
in 1899. The use of these ultra-short waves, 
however, appeared unpromising at that time, and for 
many years he abandoned them in favour of long 
waves. 
In 1916, war requirements renewed the interest in 
very short waves, and the speaker accordingly 
again took up the study of generators and receptors 
and was greatly aided by Mr. J. 8. Franklin. With 
a 2-m. wave-length, reliable communication was 
maintained over a length of 6 miles, and in later 
experiments, made at Caernarvon, a range of 20 miles 
was reached. Further work in 1919 to 1924, with 
medium short waves, caused the collapse of the 
original Imperial scheme for wireless telegraphy, 
and effected a revolution in the methods used for 
long-distance work, for which short-wave beam 
Marconi stations were now used. 

His attention was thus diverted from the study 

of micro-waves. These had been described as 
quasi-optical, and were commonly thought to be of 
use only if the sending and receiving stations 
were in sight of each other. The speaker had, 
however, learned by experience that theories and 
calculations were not always to be trusted, owing 
to the insufficiency of our knowledge. Some 
18 months ago, therefore, he took up again the 
problem of wireless communication by micro- 
waves. These would have the advantage of requir- 
ing smaller apparatus, and of not suffering from 
atmospherics. It was obvious that better receivers 
would be required than were available and that 
more power must be got into the transmitter. 
He decided to carry through the work in Italy, 
where his position as president of the National 
Research Association gave him special advantages 
and where he had also been greatly aided by the 
Italian Government. The outcome had been appa- 
ratus practically and easily adjusted, in producing 
which he had had most valuable help from Mr. 
G. F. Matthew and Mr. G. A. Euston. 

It was decided, in the first instance, to concen- 
trate on work with waves having a wave-length 
of 50 cm., but the apparatus available broke down 
in a few minutes when it was attempted to raise the 
power input, and it became evident that special valves 
would be required. Those employed were capable 
of taking 4 amperes through their filaments, and a 
reasonable life was obtained using molybdenum for 
the plates and grids. Two valves, mirror images of 
each other, were combined to form a single transmit- 
ting unit, and it was found necessary to adopt both 
inside and outside tuning, plate, grid and filament 
circuits being all tuned. The aerial consisted of a 
rod with discs at each end, and a similar rod served 
as receiver. The degree of filament heating proved 
to be important. To increase the output it was 
decided to work with a number of the twin trans- 
mitting units, arranged in parallel. Various 
methods of effecting the modulation were tried, 
and ultimately plate modulation was adopted, the 
whole of the plate circuits, arranged in parallel, 
being modulated simultaneously. It was also 
found necessary to develop a new wavemeter, 
and with the instrument now used, wave-lengths 
could be measured to 1 mm. 

With the present standard twin transmitting 
unit, distances of 11 miles could be covered, in 


received if the receptor aerial was turned into a 
vertical position. 
On the successful completion of the work with 
wave-lengths of 50 cm., it was decided to try ii 
20 cm. wave-lengths could be used, but with 
the original apparatus the efficiency fell off when 
the wave-length was reduced below 50 cm. By 
reducing the end capacity, and using smaller and 
shorter electrodes, he had got down to wave-lengths 
of 15 cm. 
The unit transmitters had been supplemented 
by unit reflectors. These consisted of a series of 
horizontal rods, the centres of which lay on a 
vertical parabola, the axis of the parabola being 
horizontal. When a number of transmitters were 
being worked in parallel, they were arranged to 
stand exactly between adjacent unit reflectors, 
constructed as above described. A narrow beam 
of radiation was obtained, and very little escaped 
behind the mirrors. The receiver was constructed 
on the same lines as the transmitter, with filament 
tuning, grid tuning, and plate tuning. 
A first success was obtained by establishing 
communication for a distance of 11 miles across the 
bay of Genoa, the transmitting station being 50 m. 
above sea-level, and the receiver at the 70-m. level. 
There was a visual range across the same bay of 
24 miles. On November 19, 1931, the range was 
increased to 22 miles, the receiving station being 
then at the 100-m. level. The visual range with 
these levels would be 27 miles. The increase of 
distance made little difference in the strength of 
the signals received. Last April, a start was made 
in the first application of these micro-waves, and 
by them telephonic communication had now been 
established between the Vatican and the Papal 
palace at Castel Gandolfo, the distance being 20 km. 
Owing to intervening trees, the one station could not 
be seen from the other, and the rays had, moreover, 
to pass between the aerial masts of the great short- 
wave station at Terranuova. 
For long-distance work with a 20-cm. wave- 
length, four unit transmitters were used, arranged 
in front of 5-unit reflectors, and remote control was 
provided for. Provision was also made for tilting 
the beam in any direction. In some of the earlier 
work, communication was established over a dis- 
tance of 28 miles. Although the optical limit was 
14-6 miles, the strength of signals received began 
to fall off when the distance was 11 miles, but at 
18 miles, speech was still 90 per cent. intelligi- 
ble. Two-way communication was thus established 
between the speaker’s yacht and a station situated 
15 miles inland and 750 m. above sea-level. In the 
one direction the wave-length used was 57 cm., 
and in the other, 26 cm. When the distance 
reached 85 km., the signal strength decreased 
considerably, but they got through in spite of 
intervening hills, and were only lost at 90 km. In 
further experiments, telephonic communication 
was maintained continuously at a range of 34 miles, 
but at 80 miles it was possible only at times. At 
87 miles, the signal strength suddenly increased 
again, and became as good as at 46 miles. This 
lasted up to 100 miles, when marked fading came 
in, and the extreme range attained was 110 miles. 
In a second series of tests, the results up to a 70-mile 
range were much as before, but from this distance up 
to 110 miles the strength remained nearly constant 
but speech then became inaudible though Morse 
messages were received up to 125 nautical miles. In 
a further test, a receiving station was established in 
Sardinia at a height of 340 m. above sea-level. In 
good periods, speech proved to be 100 per cent. 
intelligible but was inaudible in weak periods. The 
distance was 168 statute miles, whilst the optical 
distance was only 72 miles. By tilting the reflector 
it was found that the signals came in horizontally 
and were not reflected from above. 
In conclusion, he might say that a new technique 
had been developed, and a new economical means 
of communication established with these wireless 
waves, which were free from disturbances and very 
suitable for work between isolated islands and 
in other cases in which cables would be more 
costly. They had the advantage over visual 
signals of being unaffected by fog. The beam 





spite of the small size of the apparatus. The waves 
sent out were fully polarised, and nothing was 





was sharply directive, which would be valuable 


range might be actually an asset, as there would 
be no interference between stations. It had been 
shown that the beam could travel farther round 
the curvature of the earth than had been expected. 
In this connection, he might note that, at the time 
of his early transatlantic experiments, a distinguished 
mathematician had calculated that the extreme 
range possible would not exceed 165 miles. 








NOTES. 
Tue Leaave of NATIONS AND TRANSPORT. 


We have received a copy of a report on the ‘‘ Work 
of the Communications and Transit Organisation 
between the Twelfth and Thirteenth: Ordinary 
Sessions of the Assembly,’”’ which was recently pre- 
sented to the Assembly of the League of Nations 
by its Second Committee. This document states 
that the organisation in question has effectively 
pursued its task, and has made considerable pro- 
gress, but after a careful study we must confess 
we are not at all clear exactly what has been done. 
This is partly due to the fact that constant reference 
back is made to other documents, which are not in 
our possession, and partly, we fear, to the fact that 
the effects of the deliberations of this body on 
systems of transport, both national and international 
have not been, nor are likely to be, profound. Con- 
siderable attention has, it appears, been paid to the 
possibility of simplifying the calendar, and the vast 
majority of governments are reported as being, for 
economic and social reasons, in favour of the stabili- 
sation of movable feasts. The general problem of 
simplifying the calendar was not, however, regarded 
with much enthusiasm, though efforts are being made 
to enlighten the public on its advantages. The 
question of the continued increase in motor traffic is 
still being considered, though on what lines is not 
stated, and the unification of river law is also being 
studied. Measures calculated to prevent civil air- 
craft from being used for military purposes had 
also been under review, and a report on this and 
other matters relating to international communi- 
cation by air has been submitted to the Disarma- 
ment Conference. Considerable progress has been 
made towards the unification of statistics and the 
work of installing and equipping the League’s 
wireless station was completed last spring. Not 
much progress seems, however, to have been made 
with its aerodrome. We note with interest that 
the various permanent committees of the organisa- 
tion have been reorganised and reduced in member- 
ship. We hope that this process will be carried still 
farther, as we feel with the reporter that “a con- 
siderable saving can be effected without in any way 
affecting the remarkably high level of competence 
and initiative ’’ of these bodies. 


ArriEss-INJECTION ENGINE For Arr SERVICE. 


A substantial measure of success has attended 
the efforts of designers to develop airless-injection 
engines for road work, and although progress on 
similar engines for aircraft has not been so spec- 
tacular, research in this direction has by no means 
been neglected. In broad terms, the advantages 
which the heavy-oil engine possesses over the petrol 
engine are of markedly greater importance in the 
air than on the ground, but the problems involved 
in the development of a suitable type are corres- 
pondingly more difficult of solution. The two 
models developed respectively by the Packard 
Company in America, and the Junkers Company in 
Germany, have, however, demonstrated that these 
difficulties are not insuperable. In this country, 
valuable pioneer work has been carried out by 
Messrs. William Beardmore and Company, Limited, 
and also by the Air Ministry at the Royal Aircraft 
Establishment, Farnborough. The latter work has 


culminated in the production of the Rolls Royce 
Condor compression-ignition engine, which has 
successfully passed the Air Ministry’s oil engine 
type test of 50 hours. It is the only engine of this 
type which has completed this test in this country 
with the exception of the Beardmore Tornado 
engine which was installed in the airship R 101, 
and which was of a considerably higher weight to 
power ratio, being designed to suit airship 





in war conditions. In such, indeed, the limited 


conditions. Flight tests are now being undertaken 
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at Farnborough on the Condor engine fitted to a 
Hawker “ Horsley’ aircraft. The tests are being 
undertaken with a view to exploring the problems 
of the operation of compression-ignition engines 
in flight, including the effects of altitude and low 
temperatures, and the ease of handling and control. 
It is hoped also to establish by practical test the 
theoretical advantages of low fuel consumption 
and cost under cruising conditions, and to find out 
the extent to which the size of the radiator and the 
weight of cooling water carried can be reduced as 
compared with standard petrol engines. The 
engine actually represents a conversion of the 
Rolls Royce Condor petrol engine to the com- 
pression-ignition system, the work being initiated 
by the Air Ministry and developed at Farnborough 
with the co-operation of Messrs. Rolls Royce, 
Limited, who produced such components of the 
engine as required modification. It is interesting to 
note that, hitherto, engines of this type have usually 
been designed with a substantia] increase in strength 
and weight in anticipation of increased stresses, 
but in the case of the Condor engine, the problem 
was approached from the other direction, this is 
with a view to ascertaining how much increased 
strength was required to be added to an existing 
petrol engine to secure completion of the normal 
type test requirements for civil use when employing 
heavy oil as fuel. The engine has 12 cylinders, in 
two banks of six set at 60 degrees, the cylinder bore 
being 5} in. and the piston stroke 7} in. The 
stroke-bore ratio is, therefore, 1: 1-363, and the 
compression ratio is 124 to 1. The maximum 
pressure is 800 lb. per square inch. The engine is 
water cooled, and is tor tractor use with left-hand 
rotation. The power developed at normal charge 
and revolutions is 480 brake horse-power at 1,900 
r.p.m., rising to 5600 brake horse-power at maximum 
charge and normal revolutions. The weight of the 
engine with starter and accessories, but without the 
airscrew boss, is 1,504 lb., or 3 lb. per horse-power. 
The length is 74} in., the width 30}in., and the 
height 454 in. 
Tue Port or Ranaoon. 


Rangoon has long been an important city and port, 
mainly owing to the fact that it stands at the mouth 
of the great Irrawaddy River, which is navigable up 
to Bhamo, on the Chinese Frontier, 900 miles from 
the sea. Moreover, the main tributary of the Irra- 
waddy, the Chindwin, is navigable for a distance of 
300 miles. For years past Rangoon has been a 
great rice port and, at the present time, taking 
exports on a tonnage basis, it will be found that two- 
thirds of them consist of this cereal. Large quan- 
tities of mineral oils, timber, and foodstuffs, other 
than rice, are, however, also exported. Imports 
comprise mainly manufactured goods of all descrip- 
tions. A fair idea of the traffic of the Port may be 
obtained from a perusal of the annual reports of the 
Commissioners for ‘ie Port of Rangoon. The latest 
one published shows that 1,620 steamers, having a 
total gross tonnage of 7,914,329, entered the Port 
during the year ending March 31, 1932. This 
figure, it is stated, constitutes a record. During 
the same twelve months, steamers to the number of 
1,618, making together 7,896,860 gross tons, left 
the Port. In addition, some 200 sailing vessels of 
small size utilised the port facilities. In spite of 
this activity, the total sea-borne trade of Rangoon 
declined appreciably from the previous year’s total, 
and the figure for the twelve months ending 
March 31, 1932, namely 5,162,371 tons, was the 
lowest recorded since the year 1925-26. It should 
be added that the figure for exports has been main- 
tained at between 3,500,000 tors and 4,000,000 tons 
for some years past and that the decline in total 
trade is due to a falling off in imports. From the 
engineering point of view the report before us 
contains little that is worthy of comment, as most 
of the works carried out were more or less of a 
routine nature. The dredging of the approach 
channels, and of the berths at the wharves and 
jetties, was actively continued and 1,021,263 tons 
of sand and silt were removed. A new reinforced- 
concrete cargo-boat jetty, 84 ft. in length, has been 
built at Phongyi-street to replace an existing 
timber structure which was beyond economical 
repair. Three other cargo-boat jetties, attacked by 
marine borers, have also been repaired with rein- 








forced concrete. Sidings on the new Strand Market 
Wharf, which was completed and opened to traffic 
on February 19, 1931, were reconditioned and 
realigned and the roads asphalted. Two new 
timber pontoons were constructed and launched, 
and a third was well in hand at the end of the year 
under review. Hydrographic and _ hydrometric 
surveys, and a number of repair and maintenance 
works, were also carried out. In accordance with a 
policy of retrenchment and economy decided upon 
in January, 1932, a reduction in the staff of the 
Engineering Department has been brought about. 
The positions of Chief Engineer, Deputy Chief 
Engineer, one appointment of executive engineer, 
and a number of other appointments have been 
abolished, and a new appointment of Port Engineer 
created, to take effect from April 1, 1932. Mr. 
W. D. Beatty, executive engineer (projects) took 
over charge of the Engineering Department as Port 
Engineer on April 1, 1932. The last to hold the 
appointment of Chief Engineer was Mr. E. C. Niven, 
C.LE., who was granted leave preparatory to retire- 
ment on April 1, 1932. It will be recalled that Mr. 
Niven died in London on August 13, and that an 
obituary notice appeared on page 224 of our issue 
of August 19 last. 

THE LATE MR. A. GILCHRIST. 

Tue news of the death of Mr. Archibald Gilchrist, 
at his home in Kelvinside, Glasgow, on December 22, 
will be received with regret by shipbuilders and 
marine engineers in many parts of the world. Mr. 
Gilchrist, who was Chairman of Messrs. Barclay, 
Curle and Company, Limited, Glasgow, was the son 
of the late Mr. James Gilchrist, J.P., D.L., who was 
Chairman of Messrs. Barclay, Curle for 17 years 
and died in 1917. His grandfather, Mr. Archibald 
Gilchrist, was also connected with the firm for many 
years, having joined the founder, Mr. Robert 
Barclay, as engineering partner in 1857. Born in 
1877, Mr. Gilchrist served his engineering appren- 
ticeship first with Messrs. Muir and Caldwell, 
Limited, Glasgow, and afterwards with the Clyde- 
bank Shipbuilding and Engineering Company, 
Limited. From 1898 to 1899 he served as engineer- 
ing draughtsman in the works of Messrs. John 
Brown and Company, Limited, Clydebank. The 
following year was spent at sea as marine engineer 
on the ships of the City Line. In 1900, Mr. Gilchrist 
was appointed engineer designer in the Central 
Marine Engine Works, West Hartlepool, a position 
he occupied for two and a-half years. His long 
association with Messrs. Barclay, Curle began in 
March, 1902, when he was appointed assistant 
engineering manager of the Stobcross Engine Works 
of the company. In 1908, he was promoted to the 
position of general engineering manager, a position 
he continued to occupy until 1915, when he became 
engineering director. Finally, when Mr. T. E. 
Thirlaway, Chairman of the company, retired in 
1930, Mr. Gilchrist succeeded him. 

Mr. Gilchrist took a leading part in the develop- 
ment of marine oil engines and, in 1912, was closely 
associated with the design and construction of the 
Diesel engines of the twin-screw motorship Jut- 
landia, the first ocean-going Diesel-engined vessel 
to be built in this country. He was also largely 
responsible for the scheme involving the construction 
by his firm of the dry-dock and wharf at Elderslie, 
Scotstoun, which works are now practically com- 
plete. His enthusiasm in the scheme was an indica- 
tion of his confidence in the future of the Clyde 
shipbuilding industry. Mr. Gilchrist was a director 
of several other industrial companies, among them, 
Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Wallsend-on-Tyne. He became a member 
of the Institution of Engineers and Shipbuilders in 
Scotland in December, 1902, and served as President 
during 1931-32. He was elected a member of the 
Institution of Naval Architects in 1919, and of the 
Institute of Metals in 1918. He was also a member 
of the American Society of Naval Engineers. For 
his services to his country during the European 
war he was made an O.B.E. 





“ Maxnira ” Stee..—Meassrs. Edgar Allen and Com- 
pany, Limited, Imperial Steel Works, Sheffield 9, have 
recently placed on the market an alloy steel for black- 
smiths’ chisels, sete, and other tools. The material is 
known as Maxmith steel. 7 


TRANSFORMERS FOR THE RYBURG- 
SCHWORSTADT HYDRO-ELECTRIC 
POWER STATION. 


ON page 152 ante, we gave a general account of the 
Ryburg-Schwérstadt power plant which has been con- 
structed on the Rhine near Rheinfelden, Switzerland, 
by joint Swiss and German enterprise. We mentioned 
that of the four main step-up transformers, two were 
constructed by Messrs. Brown, Boveri and Company, 
Limited, of Baden, Switzerland, and two by Messrs. 
Ateliers de Construction Oerlikon, of Oerlikon, Switzer- 
land, but owing to a misunderstanding, we stated, in 
error, that the transformers supplied by the Oerlikon 
Company were constructed to Messrs. Brown, Boveri's 
design. Actually, we have since been informed, the 
purchasers stipulated that the four transformers were 
to be interchangeable without this necessitating any 
important modification, and for this reason the trans- 
formers had to be provided with undercarriages to run 
on the same rail gauge. The same arrangements had 
also to be made for lifting and the terminals had to be 
disposed in the same way. Parallel operation of the 
four transformers was also, of course, an essential 
condition. Certain similar stipulations were made with 
regard to the coolers, and the two firms concerned had 
to come to an understanding with regard to the above- 
mentioned points, but otherwise each firm designed the 
transformers they supplied entirely independently 
of the other. 

In view of the rather unusual requirements for 
these transformers it may be of interest to supplement 
the general particulars given in our previous article 
by describing the main features of the design evolved 
by the Oerlikon Company to comply with these 
requirements. The transformers, it will be remem- 
bered, are of the three-phase oil-immersed type for 
outdoor mounting, with separate oil coolers, and 
are provided with one low-tension and three high- 
tension windings, each winding being rated at 32,500 
kv.-a., and having a continuous overload capacity of 
35,000 kv.-a. They operate on 50 cycles and the no- 
load pressure ratios are: primary 10-5 kv. and secon- 
dary 48, 116, and 145 kv. The primary winding is 
delta connected and the secondary windings are star 
connected, with the insulated neutral point brought out. 
The transformers have a maximum length of 8-7 m. 
(28 ft. 6 in.), a maximum width of 5-4 m. (17 ft. 8 in.), 
and the height to the top of the terminals is 8-9 m. 
(29 ft. 2in.). The weight of each transformer complete, 
but without oil, is about 155 tons, and the oil in each 
weighs another 55 tons. The cooler weighs 40 tons 
without the oil, which weighs 17 tons, so that the total 
weight of each unit complete with oil is 267 tons. 

One of the transformers lifted out of its tank in the 
Oerlikon Company’s shops is illustrated in Fig. 1, on 
page 773, and the same transformer with its oil cooler 
erected on site is shown in Fig. 2. Some idea of the 
imposing dimensions of these transformers, given 
above, can be obtained from the men visible in both 
illustrations. Certain external differences between 
them and those designed and constructed by Messrs. 
Brown, Boveri will be evident on comparing Fig. 2, 
herewith, with Fig. 8, on page 156 ante. The trans- 
formers are of the core type with butt joints between 
the limbs and yokes, and the core is built up of 
laminations, 0-4 mm. in thickness, with glued-on paper 
coating. As the maximum length in which the lamina- 
tions could be obtained was 2-6 m. (8 ft. 6 in.) the 
yokes, which are nearly 5 m. (16 ft. 5 in.) in length, 
had to be made of two lengths, the different layers 
of laminations being interleaved so as to form a single 
compact member; the limbs were made without joints 
in the laminations. In both the limbs and the yokes 
the laminations are held together by tie rods and cover 
plates, the latter being made of non-magnetic material 
in order to avoid additional losses and local heating 
due to eddy currents. To dissipate the heat due to the 
iron losses, which may amount to 250 kw., three 
cooling slots are provided in each limb in a direction 
perpendicular to the layers of laminations. Cooling 
slots are also formed in the yokes, but these slots are 
of smaller dimensions, since the flux density in the yokes 
is about 15 per cent. less than that in the limbs, and the 
losses are correspondingly reduced. The two yokes 
are pressed against the limbs by tie rods and cast steel 
cross pieces, the pressure being exerted at three points 
immediately over each of the limbs. This arrangement, 
it is pointed out, ensures a perfect contact and reduces 
humming and vibration to a minimum. The lower 
cross pieces are fitted with rests which, together with 
the yoke, form effective supporting surfaces for the 
windings, and the upper cross pieces, which are con- 
structed in the form of frames with radial projections, 
also serve for pressing down the windings. 

The arrangement of the latter was determined by the 





stipulation that the ratio between the short-circuit 
| pressures should not exceed 1:2. One half of the 
10-5-kv. primary winding is placed next to the core, 
and over this are placed, in order, the 116-kv., the 
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| 48-kv., and the 145-kv. secondary windings, and finally 
the other half of the primary winding. In this way, a 
double concentric winding is formed with three high- 
tension windings, instead of one, between the two low- 
tension halves. The coils are circular, since this form 
gives the greatest mechanical strength to resist the 
| mechanical forces set up in a short circuit. Both coils 
| of the primary winding are wound in a single layer, and 
| as the copper strip used is only 12 mm. in width, they 
|had to be bound in a special manner to give the 
|mecessary mechanical strength, in spite of their very 
| large dimensions. The high-tension windings are built 
up of individual sections, in the usual way, with ade- 
| quate oil passages between the sections. The conduc- 
| tors are insulated throughout with special paper, the 
| thickness, in the case of the initial turns, being such 
| that. the winding can withstand the full terminal volt- 
| age between the conductors for a short time ; in the 
| case of the other turns the insulation is sufficient to 
| withstand about 60 per cent. of that pressure. The 
| ends of the 116-kv. and 145-kv. coils are provided with 
| electrostatic protective rings, the object of which is to 
| flatten out pressure surges and to reduce the stresses 
| in the insulation between the turns in the case of high- 
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frequency pressure variations through capacity charges 
in the individual turns, and to decrease the electro- 
static field. After the coils had been finally assembled 
they were dried out in an oven and impregnated with an 
oil-proof insulating varnish. The resulting coils, it is 
stated, are of great mechanical strength, very compact, 
practically non-hygroscopic and very resistant to the 
action of oil acids. Insulation between the different 
windings is provided by ample oil channels and 
bakelised-paper cylinders, 

Particular attention has been paid in these trans- 
formers to the pressing down of the windings. To 
ensure that each of the five concentric coils on a limb 
shall be subjected to a uniform pressure, each coil is 
pressed independently against the rests on the lower 
yoke, previously mentioned, by means of six strong 
steel springs, uniformly distributed over the periphery, 
acting on pressing rings. To prevent these springs from 
being subjected to excessive loads in the event of a 
short circuit, the Oerlikon Company have adopted a 
special device which, we understand, has given entirely 
satisfactory results for many years under the most 
severe conditions of service. this device is shown in 
section in Fig. 3, from which it will be seen that the 
spring is enclosed in a cylinder and exerts its pressure 
on the pressing ring and winding through a piston. 
The spring pressure is adjusted by means of a screwed 
cap on the upper end of the cylinder, and if the winding 
settles a little, in the course of time, the piston moves 
out of the cylinder sufficiently to maintain the pressure. 
Under these conditions, the oil, in which the whole 
device is, of course, immersed, enters the upper end of 
the cylinder through a small hole in the screwed cap, 
but in the event of a short-circuit, the effect of which 
is of very short duration, the oil cannot escape suffi- 
ciently rapidly to permit the piston to transmit the 
shock to the spring. 

The bushings are a combination of the usual oil- 
filled and condenser types, and the distribution of 
potential in the radial and axial directions is such that 
there are no discharges right up to the point of flash 
over. As there are 15 bushings in all it was a by no 
means simple matter to fit them on the cover. The 
145-kv. and 116-kv. bushings are, however, arranged 
on the two long sides, together with the corresponding 
neutral points, and the 48-kv. and 10-5-kv. bushings 
on the short sides. The tank, which was made in two 
parts for transport purposes, rests on two under- 
carriages each mounted on four rollers 50 cm. (1 ft. 7 in.) 
in diameter, some of which are visible in Fig. 2. The 
latter illustration also shows the oil-cooling equipment, 
which is of the air-blast-type, the oil being circulated 
by thermo-syphon action. The equipment shown is 
designed to dissipate the maximum iron and copper 
losses when the transformer is operating with any 
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two windings, but, later, it will be possible to increase | It struck me that it would be interesting to try to find 

the cooling capacity to dissipate the total heat losses | out what advantages it brings with it, and I therefore 

with a load of 35,000 kv.-a. on all four windings. made an analysis of the performance of 6 typical engines, 

Finally, we would express our indebtedness to Messrs. | 3 using turbulence of the type employed in the engine 

Oerlikon, Limited, Victoria House, Southampton Row, | described in the Paper, and 3 with open combustion 
London, W.C.1, for the information given above on this | chambers. 

interesting installation. Besides the author's engine, there are four which 

“ have been described in the Press within the last fifteen 

“at ie | months, and one of which I have private information. 

LETTERS TO THE EDITOR In all cases they are in successful commercial pro- 

*| duction. Taking the engines in order, the first is the 

-_——— author’s, and the second is one with an open com- 


CONTROLLED HUMIDITY IN bustion chamber. The third is one with the same 


valve arrangement as the author’s engine, but instead 
WOOLLEN AND WORSTED MILLS. of a knob on the piston the turbulence is produced by 
To THe Eprror or ENGineerine. a slight restriction between the cylinder and the com- 

Sin,—We have been very interested in Mr. G. E.| bustion chamber. Engine No. 4 is again one with an 

Gomm’s suggestion (page 691, ante) that the A.E.G.| open combustion chamber. The last two engines 

Ranarex densitometer might be adapted for humidity | considered are high-speed engines for road transport ; 

control under industrial conditions. We had con-| No. 5 has a Ricardo spherical combustion chamber, 

sidered the determination of air density as a possible | and No. 6 an open combustion chamber. 

means of measuring and controlling humidity, but it| The leading iculars of the engines are given in the 

appeared that a very delicate apparatus would be | Table printed below. 

necessary. Moreover, we anticipated difficulties due| The quantities considered in the analysis are :— 

to variations in temperature and barometric pressure.| (1) Gas speed through the choke expressed as 

The way in which the Ranarex densitometer overcomes area of piston 

these objections to the density method of hygrometry | area of choke 

is very ingenious, but it involves the use of an instru- (2) Rating of engine expressed as 

ment which is much more complicated than the Brak ‘ ‘at 

conventional hygrometers. The cost is therefore | sayy, meen pooluse X Bisbee specs 

greater, and would, we fear, prohibit its use in all but 1,000 

a few special cases, The hair control and relay panel | taken at rated full-load output. 

illustrated in Fig. 4 of our paper (page 493, ante) sells| (3) Fuel consumption in pounds per brake horse- 

for less than one-quarter of the price mentioned by | POWeT hour at the above output. 

Mr. Gomm. From the scientific aspect, however, a| The gas speeds through the chokes, which may be 

hygrometer or humidity control which avoids the use | t#ken as a measure of the turbulence, I have had to 

7 | estimate from very incomplete data. It will be seen 


of organic substances (such as hairs or membranes) | : 
or of a “ wet bulb ” is of great interest. | that the gas speeds as well as the ratings vary over a 


As pointed out by “ K. McC.” on page 716, it would very wide range. i . 
be natural to use the Askania oil jet relay with the The engines fall naturally into pairs, and in each 
Ranarex densitometer in a manner similar to that in| P@it the rating of the turbulent engine is some 10 per 
which they are combined in the A.E.G.—Askania com- | °€t- higher than that of the one with open combustion 
bustion controls. Whether an oil-jet relay is less chamber, whereas the fuel consumption is, on the 
complicated than a modern photocell outfit with | ®verage, also some 10 per cent. higher. Whilst this 
gas-filled valves is a matter of personal opinion, | general tendency is doubtless well known, the above 
depending largely on whether one’s approach to the | forms an interesting illustration in connection with the 
problem is as a physicist or an engineer. We are | figures in Dr. Mucklow’s paper. It would doubtless 
experimenting at the moment on a photo-cell method | be claimed for the turbulent engines that they are 
on the lines indicated in our paper, and find that very | 8°mewhat more flexible, both as regards speed range 
simple and neat arrangements are possible. | and the quality of fuel they will burn. 
Yours faithfully, Yours faithfully, 
8. G. Barker, W. A. Green. 
Director of Research, | Joserx Lucas, Limrrep. 

M. C. Marsa. | Warple Way, Acton, London, W.3., 

December 19, 1932, 


Mean piston speed x 





Wool Industries Research Association, 
Torridon, Headingley, Leeds. - - 
December 22, 1932. 
sits | THE CALCULATION OF HEAT 
—e" TRANSMISSION. 
PISTON TEMPERATURES IN A To tae Eprror or EN@rIneerine. 
SOLID-INJECTION OIL ENGINE. Sie,—Your correspondent H. F, P. Purday, in your 
To tae Eprror or ENGrneerine. iesue of December 2, page O50, suggete that Reynsids 
: aa number (Rvi/vy) is a more appropriate parameter in 
Six,—The most striking point in Dr. Mucklow’s | thermo-hydrodynamical problems than Péclet’s number 
paper on the above subject read before the Institution | (Pé =vl/x) replacing Mr. Purday’s h by the more 
of Mechanical Engineers on the 16th inst., and reported | usual symbol « = thermometric “conductivity. 
in your issue of last week, was the marked difference) The application of the principles of dynamical 
between the temperature of the central knob and that | similitude requires that the parameters be non-dimen- 
of the surrounding metal in the piston of his experi-| sional functions of all the physical quantities entering 





| ————————— 


PARTICULARS OF Soxitp-INJection Om ENGINES. 











Engine No. 1 2 3 4 5 6 
a. A a 8 ras Cs eee . ! | 

Combustion chamber Turbulent. Open. Turbulent. Open. | Ricardo. Open. 
Bore ; . in. 14 9-06 11 : 8-5 4-53 a el 425° = 
Stroke . 23 11-81 14°5 12-5 5-59 6 
Revolutions per min 212 550 428 600 | 2,000 1,700 
Brake horse-power per cylinder : 66 - 25 ae j 55 ~ 33 3 seal iil 21:7 = 7 as 
Hrake mean pressure Ib. per square inch 70 47-3 74 62 96 93 
Piston speed ft. per minute 812 1,080 1,170 1,250 1,860 1,700 
Piston area square inches 154 64-4 ie 26 95 ; 56 8 oe 16-1 eb 14-2 
Area of choke (estimated) square inches 5-4 9-6 —- 0-24 _ 

Gas speed (estimated) in choke. ft. per «cond 386 200 — 2,140 -- 
Rating , 56-5 51 7 77-5 "178 158 
Fuel consumption. Ib. per brake horse- 0-44 0-39 0-40 0-375 0-45 0-42 


power hour 














mental engine; several speakers in the discussion | into the problem, usually stated in the form of differen- 
referred to the function of the knob, which is, of course, | tial equations. Your correspondent recognises this, 
to promote turbulence in the combustion chamber | in effect, a few paragraphs later, when he finds a 
so that the air can find its fuel particles. | scattering of plus or minus 50 per cent. on plotting 

The author's figures bear out the experience of | against Reynolds’ number, and suggests the intro- 
everyone who is familiar with engines which use this | duction of the further eter v/x, which is, of 
type of turbulence, that the surfaces which form the | course, Pé/R. In thermo-hydrodynamical problems 
“ choke,” whatever their form, always show signs of | it will, in general, be necessary to introduce both Pé 
working at a high temperature. The presence of | and R as parameters if it is desired to place experi- 





With regard to Stanton and Pannel’s unicursal curve 
of pipe resistance, along which a great variety of test 
results lie with little scattering, this is indeed a telling 
illustration of Reynolds’ methods, but surely the fame 
should go to Reynolds himself, whose collected papers 
should be on the shelf of every aspirant to hydro- 
dynamical wisdom. Apart from reference to a few 
solved text-book problems of viscous flow, which cover 
only “ slow” motion, the experimental data collected 
in Fishenden and Saunders’ book are at best reduced 
to empirical formule fitting observed values more or 
less closely along restricted ranges. These, of course, 
in themselves are no direct contribution to the develop- 
ment of the mathematic physical theory of the subject, 
and the authors themselves make no such statement. 
But in view of the ever-increasing misuse of the word 
“theory,” it is as well to remind aspirants to hydro- 
dynamical honours that merely putting empirical 
equations into non-dimensional form does not consti- 
tute a new theory, though it is convenient and in 
accordance with mathematical physical principles as 
far as it goes. 
A. R, L. 


London, December 17, 1932. 








ANNUALS AND REFERENCE BOOKS 


British Empire Trades Index.—A volume which 
aims at the stimulation and development of commerce 
among the British Commonwealth of Nations per- 
forms a valuable service, and should prove of con- 
siderable assistance to merchants and manufacturers 
throughout the Empire. The main object of the 
compilers of the British Empire Trades Index, the 
1932-33 edition of which is now ready, has been to 
produce such a guide to inter-Empire trade. The 
volume is divided into three main sections. Section I 
is the largest, occupying two-thirds of the number of 
pages in the book, and in it are set out the various 
trading concerns, under suitable trade headings, with 
their postal addresses and, in many cases, their cable 
addresses and telephone numbers. The whole of the 
Empire is treated as one unit ; firms in Great Britain and 
Ireland appear first under each heading, then follow those 
in the Overseas Dominions and in India. In this manner 
the resources of the whole Empire in any particular 
line of goods are shown. In Section II will be found 
an alphabetical list of the firms dealt with in Section I. 
A number appears against each name and this refers 
the reader back to the appropriate classification in the 
first section. The last section comprises a list of 
trade marks and brands. The sub-title of the book is 
“The Empire Marketing Guide,” and it will be found 
useful not only by persons and firms within the Empire, 
but also by buyers and sellers in other countries who 
desire to trade with the British Commonwealth of 
Nations. The publishers, Messrs. Business Dictionaries, 
Limited, 8 and 9, Johnson’s-court, Fleet-street, London, 
E.C.4, inform us that they guarantee to distribute a 
minimum of 25,000 copies, gratis, discriminately to the 
respective Government Offices, principal buying houses, 
libraries, hotels, and business firms throughout the 
British Empire. Further copies of the volume can 
be supplied by them upon the receipt of 2s. 6d. 





Year-Book of Scientific and Learned Societies, 1932.— 
Last year, for the first time, The Official Year-Book of 
Scientific and Learned Societies of Great Britain and 
Ireland was published in a new form. In comparison 
with the previous issue, i.e., that for 1930, the number 
of pages in the volume for 1931 was cut down by about 
50 per cent., chiefly as a result of omitting the alpha- 
betical lists of papers read before each society during 
the preceding session. Apart from this, no other 
alteration was made. In the preface to the 1932 
edition, which has recently been issued, the publishers, 
Messrs. Charles Griffin and Company, Limited, 42, 
Drury-lane, London, W.C.2, state that the cordial 
reception given to the year-book in its new form has 
encouraged them to continue its publication. As was 
the case with former issues, the present volume is 
divided into 14 sections, each dealing with societies 
and institutions concerned with a particular branch of 
knowledge or science. In each case, the full name of the 
society is given in heavy type ; then follow the postal 
address, dates of foundation and incorporation, the 
names of the president and principal officers, particulars 
regarding membership, dates of meetings, and succinct 
details concerning the publications issued annually. 
In some cases, the main objects of the society are also 
given. It is gratifying to note that particulars regard- 
ing a number of societies not hitherto included have 
been given in the present edition, thereby increasing 
the comprehensiveness of the work. The 1932 edition 
constitutes the forty-ninth annual issue of the Year- 
book, and, as heretofore, it is well indexed and neatly 
bound in red-cloth covers. The price is 10s. net. 








metal at high temperature is in itself a disadvantage | mental points on a unicursal curve with no more 


both practically and as an indication of heat loss. ' scattering than arises from experimental error. 


British Rainfall, 1931.—The 71st annual volume of 
' the British Rainfall Organisation, which deals with the 
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LABOUR NOTES. 


Tue National Wages Board for the railways com- 
pleted the public hearing of the companies’ claim for a 
reduction of wages on Tuesday last week. In the course 
of his final address, Sir Ralph Wedgwood said that there 
had been a natural tendency on the part of the unions 
to minimise the beneficial effect of a fall in the cost of 
living figures, but the index was a scientific instrument 
and the best they could have for measuring working- 
class purchasing power. Real wages and salaries in 
the railway industry, he contended, were higher than 
they had ever been before; wages were 25 per cent. 
higher than in January 1921, and salaries were 33 per 
cent. higher. The railway companies welcomed an 
increase in real wages and the standard of living of 
their employees. Exception was taken, however, to 
the disproportionate increase in real wages compared 
with other industries and having regard to the unex- 
ampled period of depression through which we were 
passing. 


Reference had been made, Sir Ralph continued, to 
the expense of staff removals and to the transference 
of men to lower grades and also to other stations. The 
companies permitted free travelling where possible 
between the station where a man lived and the station 
where he was sent to work, and in some cases lodging 
allowances were made, but it was admitted that there 
were a number of hard cases. He submitted, however, 
that such transfers were better than dismissal for the 
individual, which would be commonly his fate in other 
industries. It was said that the shareholders were 
trying to force wages down below subsistence level, 
but even if the present application of the companies 
were granted the level of real wages would still be above 
the level which prevailed before 1930. The increase 
in railway wages since 1914 was 114 per cent., and in 
salaries it was 90 per cent., whereas the increase in 
industrial wage rates generally was between 66 per 
cent. and 70 per cent. The strength of the union’s 
reply rested solely on a contention that the pre-War 
level of railway wages and salaries was unduly low, 
but this the companies were not prepared to admit, 
and it had got to be proved. If there had been any- 
thing like a serious discrepancy between railway and 
other wages before 1914 it would have been brought 
out in the proceedings before the conciliation boards 
and independent chairmen or arbitrators, and must 
have affected decisions. 





Sir Harold Morris, the chairman of the Board, in 
declaring the public hearing at an end, said that he did 
not think 10) days had been too long for it. Nothing 
had been said which ought not to have been said, and 
no fact or argument had been omitted which ought to 
have been presented. It would take the Board a little 
time for their deliberations on the matters put before 
them. They would do their best not to delay their 
findings, but the findings would not be given to the 
public until the year 1933. Probably they would not 
be available until about the middle of January. 


The Ministry of Labour Gazette states that employ- 
ment at November 21 showed some decline as com- 
pared with October 24. Among workpeople insured 
against unemployment in Great Britain and Northern 
Ireland, the percentage unemployed was 22-2 at 
November 21, 1932, as compared with 21-9 at Octo- 
ber 24, 1932, and 21-4 at November 23, 1931. For 
males alone the percentage at November 21, 1932, 
was 25-7 and for females 13-0. At October 24, 1932, 
the corresponding percentages were 25-5 and 12-5. 
It is estimated that at November 21, 1932, there were 
approximately 9,373,000 insured persons aged 16-64 in 
employment in Great Britain. This was 24,000 less 
than a month before, and 149,000 less than a year 
before. 


At November 21, 1932, there were 2,189,258 persons 
on the registers of employment exchanges in Great 
Britain who were out of a situation. This was 49,810 
more than a month before, and 118,816 more than a 
year before. The total included ',802,987 men, 62,513 
boys, 279,536 women and 44,222 girls. It was made up 
of 767,518 insured persons with claims for insurance 
benefit, 1,060,808 applicants for transitional payments, 
222,741 other insured persons not in receipt of benefit 
or transitional payments and 138,191 uninsured per- 
sons. Of workers who were on short time, or otherwise 
suspended from work on the understanding that they 
were shortly to return to their former employment, 
there were registered as unemployed in Great Britain 
376,687 men, 9,461 boys, 120,336 women, and 6,514 
girls. The total of 512,998 was 4,075 more than a 


month before, and 77,293 more than a year before. 
It included 451,797 insured persons with claims for 
insurance benefit, 37,374 applicants for transitional 
payments, and 23,827 persons not in receipt of benefit 
or transitional payments. 


Of workers who normally seek a livelihood by means | it is said, do not dare to take vigorous action against 
of jobs of short duration, there were registered in Great | the offenders for fear of losing the necessary labour. 
Britain, 96,106 men, 122 boys, 1,306 women, and | The workers do not fear dismissal since they are certain 
16 girls; these are mainly employed in dock, harbour,|to find other employment without difficulty. It 
river and canal service. The total of 97,550 was| frequently happens even that they are intentionally 
1,085 less than a month before. It included 62,479| guilty of breaches of labour discipline in order to be 
insured persons with claims for insurance benefit, | able to leave the factory legally, taking with them the 


33,796 applicants for transitional payments, and 1,275 
persons not in receipt of benefit or transitional pay- 
ments. Comparisons of the numbers on the registers 
with those for a year ago are affected by the results of 
legislative and administrative changes. 





The seasonal decline of employment continued in 
the building industry, public works contracting, the 
distribution trades and the transport, hotel, boarding- 
house, &c., services. There was also some decline in 
the clothing, lace, jute, and electrical apparatus indus- 
tries. On the other hand, employment improved in 
the cotton industry, in textile bleaching, dyeing, and 


finishing, in most of the metal industries, and in the | 


motor vehicle and glass industries. 


The changes in rates of wages reported to have come 


working clothes and shoes and ration cards which 
have been issued to them. Even members of the 
Communist Party are found among these so-called 
deserters. Under the Order of January 19, 1931, 
“ deserters ” may not be engaged in State industry or 
transport for six months after their dismissal, but it 
stated that this Order is not often enforced. Finally, 
| participation in socialist competition and shock 
| brigades is tending to decrease, especially in metal 
| works, and it is said that this fact is affecting labour 
| discipline. 


| 
| The weekly organ of the International Labour Office 


|at Geneva states that the necessity of limiting or 
abolishing multiple employment in view of the depres- 
sion has recently attracted much attention in France. 
;A number of resolutions on the subject have been 
| adopted by trade union congresses in recent months, 





into operation in November resulted in a decrease | and measures have also been taken by the authorities. 
estimated at about 30,5001. in the weekly full-time | A recent Congress of Teachers issued an appeal to 
wages of about 238,000 workpeople, and in an increase | Civil servants and pensioners to refuse any paid employ- 
of about 1,570/. in those of 17,500 workpeople. The | ment which could be carried out by workers in industry 
principal groups of workpeople affected by the reduc-| or private undertakings. At _the beginning of the 
tions were those employed in the preparing and spinning | depression the Prefect of Police of Paris issued an 
sections of the cotton industry ; the higher paid workers | order to the same effect in regard to police officers, 
in steel melting shops and rolling mills in various|and it has been urged in various quarters that this 





districts; blastfurnace workers in Cumberland and | 
North Lincolnshire; and slate quarry men in North | 
Wales. Amongst the workers whose wages were | 
increased were shale miners and shale oil workers in 
Scotland. During the first eleven months of 1932, 
the changes recorded have amounted to net decreases | 
of nearly 235,0001., in the weekly full-time wages of | 
about 1,880,000 workpeople, and net increases of | 
2,3501. in those of about 33,000 workpeople. 





The number of trade disputes involving stoppages of 
work reported to the Ministry of Labour as beginning 
in November, was 17. In addition, 12 disputes which 
began before November were still in progress at the 
beginning of the month. The number of workpeople 
involved in all disputes in November (including work- 
people thrown out of work at the establishments where 
the disputes occurred, though not themselves parties 
to the disputes) was about 136,000, and the aggregate 
duration of all disputes in November was about 714,000 
working days. These totals are mainly accounted for 
by the dispute in the spinning section of the cotton 
industry, which began on October 31, and ended on 
November 5. ram 

The results of an inquiry into the wages and hours 
of labour of workers in the general engineering branch 
of the metal and engineering industry in Germany at 
October, 1931, are summarised in Wirtschaft und 
Statistik for October 28, 1932, the official organ of the 
German Federal Statistical Office. This inquiry covered 
a wider geographical area than the one carried out in 
October, 1928, and related to 60,934 workers employed 
in 165 undertakings, as compared with 67,980 workers 
in 96 undertakings. In localities common to both 
inquiries, the second inquiry covered 38,717 workers in 
91 undertakings. Of all workers covered in October, 
1931, 62 per cent. were paid at piece rates. A com- 
parison between the results of the later inquiry and 
those of the inquiry of October, 1928, has been made 
possible by selecting returns from areas common to 
both inquiries. This comparison shows that in the 
period October, 1928, to October, 1931, average weekly 
hours of work fell in the case of female workers from 
46 to 40-7 hours for time-workers and from 45-5 to 
32-65 hours for piece-workers; in the case of male 
skilled, semi-skilled and unskilled time-workers, the 
average weekly working hours fell from 49, 48-75 and 
48-75 to 42-24, 42-15 and 41-75 hours, respectively ; 
and the hours of the same classes of male piece-workers 
from 47-25, 47-5 and 47-75 to 39-46, 37-92 and 40-96, 
respectively. Average hourly rates and earnings 
declined in most cases during the period under review, 
the class of worker most affected as regards earnings 
being male skilled and semi-skilled piece-workers (about 
6 per cent.); average hourly earnings rose slightly, 
however, for unskilled male time-workers and female 
time-workers. At January 1, 1932, all rates of wages 
fixed by collective agreement were reduced by from 
10 per cent. to 15 per cent. in accordance with the 
Fourth Emergency Order of December 8, 1931. 


Some reasons for the increased discipline now 
imposed on workers in Soviet Russia are given in 
recent publications. Excessive weakness is alleged on 
the part of managers of undertakings. Many managers, 


measure should be extended to other departments of 
public service. 


On October 5, 1932, the Minister of Marine issued a 
circular to the services under his control, restricting 
the employment of pensioners to cases of absolute 
necessity or those in which no regular labour was 
available. It had been pointed out that many retired 
officials of the various departments were engaged in the 
naval arsenals in consequence of a practice which 
grew up during the years when there was a shortage 
|of labour. The new circular makes the engagement 
of retired public servants drawing a pension of more 
than 6,000 francs subject to special authorisation. It 
also provides that in future, specifications of contracts 
for the Navy must contain a provision to the effect 
that the employment of pensioners will not be autho- 
rised except on the recommendation of the departmental 
employment exchange. 


Re-CLassIFICATION OF Motor Bicycies.—The Minis- 
try of Tra rt informs us that, by reason of the 
coming into foree on January 1, 1933, of Section 13 of 
the Finance Act, 1932, the majority of motor bicycles 
will require to be re-classified, for taxation purposes, 
according to engine capacity instead of weight as hereto- 
fore. It has been found necessary to withdraw 
the facilities for renewing motor-bicycle licences, in 
January next, at authorised post offices. All such 
licences will, therefore, have to be applied for at the local 
taxation office. 

SuppLikgs For THE Kearney MERCURY TURBINE PLANT. 
—What is probably the largest single shipment of mercury 
ever made arrived in New York recently. Consigned to 
Messrs. The General Electric Company of New York, 
the mercury will be used in connection with the new 
20,000-kw. mercury turbine recently completed at the 
Kearny station of the Public Service Corporation of 
New Jersey. The shipment comprised 270,000 Ib., and 
was delivered in 3,553 iron flasks, each containing 76 Ib. 
A further 270,000 Ib. of mercury will be delivered subse- 
quently for use in another mercury-turbine plant now 
under construction at Senenectady. The total order 
represents about 89 per cent. of the mercury consumed 
in the United States in an average year. 





Tue Enciveers’ German Crrcie.—A meeting of the 
Engineers’ German Circle took place at the Institution 
of Mechanical Engineers, Storey’s-gate, Westminster, on 
Monday, December 19, when a lecture on “ Ground 
Water Lowering and the Chemical Consolidation of 
Subsoils as a Means of Facilitating Foundation Work,” 
was delivered by Dr.-Ing. Willy Sichardt of Berlin. 
The lecture, which was well illustrated by lantern slides, 
described the means adopted in Germany and elsewhere, 
for removing the water from sandy sub-soils, particularly 
interesting installations being those recently erected 
at the State Opera House, Berlin, and on the Southern 
Railway Company’s new graving dock at Southampton. 
Chemical solidification Dr. Sichardt added, was being 
more and more adopted to facilitate tunnelling operations, 
among recent work carried out in this way being that 
at the Monument Underground Station in London. 
The Circle is to be congratulated on the very wide range 
of subjects that has been brought before it, as this has 
accustomed its members to hearing about developments 
in other fields than their own. As they become more 
expert we hope that they will be given more oppor- 
tunities of displaying their own views in a language of 
which by now they must have learnt a good deal. If 
that can be arranged the usefulness of the active body 
| should be much increased. 
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CENTRIFUGAL PUMPS FOR THE 
ZUYDER ZEE RECLAMATION. 
THE provision of the pumps required for the first 
section of the reclamation of a large portion of the 
Zuyder Zee was made the occasion of extensive tests 


spite of this satisfactory result, further experiments 


| were made with smaller numbers of vanes, since with 


| narrow passages there is a liability to choking by 


by the Werkspoor Company, of Amsterdam, a report | 


of which was presented to the International Congress 


for General Mechanics, held some time ago at Liége, by | 


M. Th. Theunissen, the chief engineer of the company. 
His communication was entitled 
nombre d’aubes sur les courbes caracteristiques des 
pompes centrifuges et le role de la couche limite.’’ The 
area to be drained consists of about 67 square miles to 
the south of the island of Wieringen, the final scheme 
involving the drainage of three further sections, so that 


* De Vinfluence du} 


| 


the total area to be reclaimed amounts to 785 square | 


miles, or one-seventh of the total area of Holland. Two 


pumping stations are installed, one of which has centri- | 


fugal pumps with horizontal shafts and double inlets, 
while the pumps in the other have vertical shafts and 
single inlets. 


aquatic plants in such drainage operations. A reduc- 
tion in the number of vanes increases the tendency to 
cavitation, necessitating a careful examination of the 
position. 

The third impeller tested had six similarly-tapered 
vanes, the inlet edge being more rounded. This gave 
a maximum efficiency of 86 per cent. when delivering 
9 cub. m. (198 gallons) per minute against a head of 
6 m. (19 ft. 8 in.), at 665 r.p.m. In the case of the 
fourth impeller with only four vanes a maximum 
efficiency of 84 per cent. was obtained with a delivery 
of 10 cub. m. (220 gallons) per minute, the total head 
being 5-65 m. (18 ft. 6 in.), but the speed 808 r.p.m. 
At the same time, in spite of the small number of 
vanes there was no cavitation with a suction of 6 m., 
this being due to the comparative thinness of the vane, 
at the inlet. This point was demonstrated by the 
results obtained with impeller A5. This had five 
vanes distinctly thicker at this part, cavitation 


The impellers actually adopted in the large pumps 
| were based on the model impellers All and A12, illus- 
| trated in Figs. 4 and 5, respectively. The four-vaned 
| impeller, type All, was employed for the first emptying, 
the conditions being that with a head of only 2 m. 
(6 ft. 7 in.) the engine should be fully loaded, and the 
| pump work silently at the correspondingly increased 
| delivery with the best possible efficiency. The angle 
| of the vanes was chosen to avoid shock, bearing in mind 
| the increased delivery and revolutions per minute. 
Although the efficiency was not so high as that of the 
impeller Al3 under these conditions, this type was 
selected owing to its more silent running at this 
delivery. The impeller Al2, with six vanes, was the 
last one tested in this series, the walls of the pump 
being straight, as in the case of impeller AlOa (Fig. 3). 
This model gave the specified delivery of 10 cub. m. 
against a head of 5-3 m. with an efficiency of 87 per 
cent. at a speed of 670 r.p.m., and ran perfectly quietly 
through the whole range in which the full-size pump 
would normally be required to work when placed in 
service. This type was employed for the actual pumps, 








The main problems presented were to obtain the! occurring with a suction of only 1-5 m. (4 ft. 11 in.).| for use for regular drainage after the polder had 


Fig. 2. 
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| been emptied. It was not possible to adopt a smaller 
| number of vanes, the speed of revolution and the 
diameter having been already fixed before the experi- 
| ments were made. 
| The model for the vertical spindle pumps, pump B, 
| was initially designed to a scale of 1: 6-5, but this 
| was later altered to | : 6-9 after the tests with impellers 
| Bl and B2, owing to the adoption of a smaller number 
lof vanes than originally intended. The speed of 
| rotation of the full-size pump being already fixed, it 
|was only possible to obtain the higher peripheral 
| velocity required with the’ smaller number of vanes by 
| increasing the diameter from 2-3 m. to 2-5 m. (7 ft. 64 in. 
ff > |to 8 ft. 24 in.). The first impeller tested was of the 
| closed type with nine vanes, shown in Fig. 6, a high 
| efficiency being expected. However, with a delivery 
of 8-2 cub. m. (180 gallons) per minute against a head 
of 6 m. (19 ft. 8 in.) the efficiency scarcely reached 
|68 per cent. The guaranteed efficiency of the full- 
An interesting conclusion can be drawn from the tests | Size pump was 83 per cent., so that at least 80 per cent. 
on the effect of the shape of the stationary walls of | Wa8 required with the model. ; 
the pump, the impeller Al0 having been altered to the | The investigations into the means by which this 
shape Ala, as shown in Figs. 1, 2 and 3. It might | could be attained led to very considerable modifications 
be expected that the parabolic shape of the wall shown | in design, the efficiency of the model being increased 
in Fig. 2 would give reduced hydraulic losses compared | to over 86 per cent. Impeller B3, with six tapered 
with the straight wall shown in Fig. 3. Actually, | vanes having rounded heads and improved shrouding 
under identical conditions, the same efficiency, 85 per rings, in spite of the care exercised in manufacture, only 
cent., was obtained with both impellers. This is an | gave an efficiency of 73 per cent. to 74 per cent. The 
important discovery, since the pump with straight principal difference between this pump and pump A, 
| sides is cheaper to manufacture, while it facilitates the | which gave high efficiency throughout all the experi- 
changing of impellers during the period of emptying, | ments, was that it had only one inlet and a double- 
should it be necessary to alter the number of vanes on | walled impeller, the latter causing increased resistance 
account of the variation in the head. |to rotation. Further study of the best form to give 
M. Theunissen gave an nteresting discussion of | to these walls and the most efficient clearance between 
the reasons why the parabolic shape did not give | them and the stationary walls of the pump, to reduce 
improved efficiency, and the effect of the boundary | the drag between them, were embodied in another 
layer (couche limite) in regard to the formation of | impeller, with little benefit, the efficiency obtained 
eddies. The conclusion, borne out by these experi- | being 76 per cent. to 77 per cent. against the normal 
ments, was that the passage of the vanes over the| head of 6 m. After a number of other experiments, 
| stationary wall modified the conditions with regard to | an impeller B’8 was tried, having five vanes of the 
'this boundary layer to such an extent that it was|same shape as on impeller B3, attached to a disc, 
unnecessary to take special precautions to prevent the diameter of which was about seven-eighths of the 
whirling. In fact, the further experiments with open | tip diameter, the underside or balancing ring being 
omitted altogether. At the same time, the bottom 
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maximum efficiencies under various conditions of head 
and to avoid cavitation. The experiments, carried out 
at the University of Delft, gave a considerable amount 
of information, and led to a number of modifications 
in design. 

The first series of experiments dealt with the pump A, 
which was a one-fifth full-size model ot the horizontal | 
centrifugal pumps. The pumps in the actual installa- 
tion were required to serve in the first place to empty 
the area enclosed for reclamation in the quickest 
possible time, the delivery head commenving at zero, 
and subsequently to be capable of delivering 250 cub. m. 
(55,000 gallons) per minute, against a head of 5-3 m. 
(17 ft. 5 in.), at a speed of 133 r.p.m. The model pump 
was accordingly required to deliver 10 cub. m. (2,200 | 
gallons) per minute, against the same head at five 
times the speed, i.c., 665 r.p.m. The efficiency attained 
in a model pump is as a rule somewhat lower than that 
of the full-size one, but the interior of the model, 
having been made as smooth as possible, it was not 
anticipated that the difference would be more than 
1 per cent. to 2 per cent. 

The first impeller tested had 10 vanes and gave an 
efficiency of 82-5 per cent., thus exceeding, even in 








the model, the figure of 82 per cent. guaranteed by|and closed impellers, carried out on pump B and 
the Werkspoor Company, the pump running absolutely referred to later, showed that this action of the vanes 
silently at full load, and showing not the slightest | on the boundary layer leads to comparatively large 
cavitation with a suction of 6 m. (19 ft. 8 in.). 


face of the disc, which had previously been pointed, 
similar to Fig. 6, to facilitate the flow of water to the 
! vanes, was made much flatter, like that in Fig. 7, the 


In | advantages in the case of the open type. 
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outer edge being also chamfered and the surfaces made 
smooth The efficiency with this 
impeller at the normal head was 85 per cent., owing 
partly to the reduced frictional resistances, improved 
boundary conditions, due to the sweeping of the vanes 
over the fixed wall and also to the better finish which 
it is possible to give to the vanes and the bottom side 
of the dise owing to the open sides. The absence of the 
balancing ring, however, caused an increase in the 
axial load equivalent to about 6,000 kg. (13,230 Ib.) 
for the full-size pump, which could not be permitted, 
owing to the advanced stage of the construction of 
the driving motor. A further modification, proposed 
by Professor Berson, was tested in impeller B8, shown 
in Figs. 7 and 8. It might be feared that the sudden 
increase in area of the passages between the vanes, 
at the places where the disc is cut away, would give 
rise to increased hydraulic losses, but in this case 
also, the effect of the vanes passing over the fixed 
surface, in preventing the formation of eddies at the 
houndary layer, combined with the reduced friction 
on the surface of the disc, was such that the efficiency 
was slightly higher than with impeller B’8. 
surprising result was that the axial load, instead of 
being increased by the equivalent of 6,000 kg. as for 
impeller 
500 kg. (1,100 Ib.). 
of 8-2 cub. m. (180 gallons) per minute against a head 


as as possible. 


of 6 m. (19 ft. 8 in.) was 86 per cent. to 87 per cent. | 


at 750 r.p.m. 

Three large impellers, Fig. 9, were made from this 
model, the capacity being 390 cub. m. (85,800 gallons) 
per minute, Experiments were also made to deter- 
mine the most suitable impeller for the first emptying 
of the polder. The type finally adopted had four 
vanes, Fig. 10, with which the electric motor developed 
approximately full power, the output measured in the 
first trials at the Lely pumping station being 700 cub. m. 
(154,000 gallons) per minute against a head of 1 m. 
(3 ft. 3) in.) at 120 r.p.m. M. Theunissen con- 
cluded his communication with calculations of the 
effect of the number and shape of the vanes on the 
pressure and velocity distribution in centrifugal pumps, 
based on the experimental results obtained. 


MODERN HYDRAULIC OPERATION 
OF MACHINE TOOLS.* 

By H. C. Town, 

(Concluded from page 


(5) Milling Machines.—The special requirements of 
milling machines render the application of hydraulic 
equipment somewhat more difficult than in the case of, 
say, drilling or grinding machines, and even after very 
lengthy experiments the number of hydraulic milling 
machines in use is very limited. The conditions differ 
from those of other machine-tools in that the cutter 
sometimes has the effect of dragging the table in advance 
of the feed. This is well known to be the case when the 
cutter is rotating against the work in the same direction 
as the feed and can be overcome in a mechanical feed 
by eliminating backlash betwen the feed screw and 
nut. On a milling machine with hydraulic transmission, 
the pressure is made up of the hydraulic pressure, plus 
or minus the cutting pressure transmitted to the piston 
rod according to the direction of cutter rotation, and it 
is essential, therefore, if the motion is to be uniform, 
that the pressure urging the piston forward should be 
constant. 

This condition is obtained in the Cincinnati “* hydro- 
matic’ miller by using a locked feed. Oil is drawn 
from the back of the piston in the feed cylinder and 


726.) 


pumped to the other side, so that high pressures are 


maintained on both sides of the piston. The hydraulic 
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system comprises a variable displacement metering 
pump, a small booster and rapid traverse pump, and a 
gear pump with necessary control valves. A simple 
arrangement of table dogs enables any desired feed from 
zero to as high as 300 in. per minute for a rapid traverse 
to be obtained automatically. The feed rate may also 


| be varied to meet variations in the width of the work. 


Thus a constant rate of metal removal is obtained, with 
reduction in machining time, while the power consump- 
tion is maintained approximately constant. Due to the 
cushioning effect, the life of the cutters is increased to a 
The “ Rigidmill” manu- 
factured by the Sundstrand Machine Tool Company, 
Rockford, uses an Oilgear pump for the feed motion, 
any feed between zero and 50 in. per minute being 
obtainable, with a set traverse of 103 in. per minute for 
rapid motions. Nine dogs on the table allow any desired 


cycle of operation to be performed, with the feed to | 
Abnormal | 


stop within 0-002 in. of any point. 
conditions are safeguarded by automatic feed retarda- 
tion, allowing the operator to select the maximum feed 
without danger to cutters or machine. Further use 
has been made of the Oilgear system to index and 
clamp rotating fixtures. By using an indexing fixture, 
the operator can load one fixture while milling is pro- 
ceeding at the other station. Hydraulic power saves 
the effort of indexing a stiff or heavy table, and tying 
the index cycle with the machine cycle results in accu- 
rate synchronisation and no loss of time. 

In a vertical milling machine by the Wanderer- 
Werke A.G. the machine is fitted with a hydraulic 
spindle drive and geared feeds. The Lauf-Thoma 
pump and motor is used in conjunction with spiral 
bevel and spur gearing connecting to the spindle. Two 
gear changes are provided giving a speed change of 20 
r.p.m. to 1,000 r.p.m. One feature of the design is that 
when the reverse lever is in the neutral position the 
hydraulic motor may be braked so that the spindle 
cannot be moved, thus facilitating cutter changing. 
Another point is that should the oil pressure exceed a 


certain limit, the table feed is reduced through a slipping | 


clutch and the cutter stopped by the escape of oil 
through a relief valve. 

(6) Planing Machines.—In the field of reciprocating 
machine-tools, mechanical transmission is making a 
more determined opposition against the inroads of 
hydraulic power than in the case of rotary machine- 
tools. This is not surprising when it is realised that the 
table traverse of, say a grinding machine, is merely a 
comparatively slow feeding motion with the resistance 
approximately equal on forward and reverse strokes, 
whereas on, say a planing machine, the table traverse 
must operate at what is equivalent on a rotary motion 
machine to the work speed or cutter speed. In addition, 
the table must reverse at speeds up to three times this 
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amount for the return, and be capable of taking heavy 
cuts on rough castings or forgings on the forward stroke. 

The attempt to introduce hydraulic transmission to 
planing machines is based on a desire to eliminate the 
momentum which arises from the driving members, 
pulleys, motors, gears, &c. This is known to be about 
30 times greater than that of the heavy table and work, 
and can be demonstrated by allowing the table to run 
out of mesh with the driving gears, and noticing that 
the table traverse is probably under 2 in. even on the 
return stroke, whereas under normal conditions with the 
belt on the loose pulley, the table will travel several 
feet. It is claimed, therefore, that a system of hydrau- 
lic transmission considerably diminishing both the 
reversing mass and driving gears for the table, should 
produce a maximum degree of efficiency, quiet running, 
and a planed surface devoid of chatter marks. As may 
be anticipated, the initial success in this direction lies 
with the short stroke machines of the shaper, or planer- 
shaper type. 

Referring first to planing machines, the chief diffi- 


|culty ,of hydraulic transmission arises from the high 


table speeds required, both on the cutting stroke as a 
result of the modern developments in regard to tungsten- 
carbide tools, and on the return the desire for time sav- 
ing. To effect this cycle by oil pressure, using a single 
cylinder and piston in the conventional way, would 
probably lead to failure due to the enormous stresses set 
up in the pipe-lines at the point of reversal, and the 
tendency appears to be to use two or more cylinders. 
Even so the difficulties of utilising cylinders increase 
greatly with the length of the machine ; the longer the 
line, the larger the cylinder. Problems also occur in 


| regard to friction and flow of oil through the cylinders, 


and a consideration of the pressure-oil quality shows that 
it is governed by the necessity of minimising both slip- 
page and hydraulic friction, the slippage requirements 
demanding a relatively high viscosity, while to reduce 
hydraulic friction a low viscosity is necessary. In 
addition, the pressure oil should also be suitable for 
lubrication. 

It is of interest to mention that about the year 
1920 engineers had experimented with hydraulic trans- 
mission on planing machines. Referring to modern 
applications of hydraulic transmission to heavy high- 
speed planers, several machines have been built by 
Billeter and Klunz of Aschersleben. One type works 
with a Lauf-Thoma pump and three stationary oil 
cylinders for the main drive, of which two are for the 
work stroke and one for the return. The design calls 
for piston-rods of a length exceeding the maximum 
stroke, and in the machine in question they are 31 it. 
long, sagging of the rods being prevented by the employ- 
ment of tubular telescoping rests 3 ft. apart. <A different 
solution is employed in the machine made by the 
firm of A. Waldrich of Siegen. This planer uses 
for the table drive a double cylinder block, capable of 
being slid along the machine bed, and having two 
pistons with rods only about half as long as the tota! 
stroke. This combines the advantage of a short 
cylinder and a long stroke, and in addition, the entire 
live energy in reversing is returned to the electri 
supply system. Reversal is effected by two adjustabl: 
dogs on the table, actuating an oil control valve. A 
separate hydraulic motor is used for the feed, while the 
oil for the table motion is supplied from a piston pump 
designed by Professor H. Thoma of Karlsruhe. The 
table forward and return speeds are obtained by 
means of two hand-wheels provided with graduated 
scales. Table speeds up to 200 ft. per minute on the 
cutting stroke and 268 ft. per minute on the return can 
be obtained. The working pressure on the cutting 
stroke rises to 1,200 Ib. per square inch, and the idle 
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HYDRAULIC OPERATION OF MACHINE TOOLS. 


TABLE I.—GRINDING MACHINES. 





Type and Capacity. Hydraulic Equipment. 


Final Table Transmission 
Spindle or Tool Traverse. 


Pressure, 
Ib. per sq. in. 


Make. 








Cylindrical, 10 in. dia. 60 in. long .. | Rotary vane pumps 


6 in. 30 in. to 20 in. x 
72 in. long 
roll grinder 


x | Rotary vane pumps to 
hydraulic motor 

Variable-delivery pump to 
hydraulic motor 

| Gear pump 
Rotary vane pump to | 

| hydraulic motor 

| Rnor rotary vane — 
Clear pump . 


motor 


| 


crank-pin and crank-shaft 
‘a range of sizes 
21 in. long 
bore 8§ in. 


23 in. dia. x 
4 in. to 5} in. 
long 


Internal, 


; | Enor rotary vane Leta 
Gear pump . 
| Constant-delivery rotary 
| pump 

. | Gear pump to hydraulic 
| motor 


| Gear pump, 3 h.p. 


Screw-thread grinder 
Surface, vertical 24 in. dia. wheel 


horizontal tool-room type Rack and 


3-way open side, 6 ft. long 
x 5 ft. high 

horizontal 

plano type, 


” 


” ” 


i 
| 
a 
5 ft. to 10ft.long | 
x 2 ft. 3 in. wide 
up ‘to 20 ft. long 
. 9 ft. high 








TABLE 


Rack and pinion 


»” ” 
Reverse bevel gear. 


under 


Piston and cylinder on extension 
end of bed 


pinion 


Piston and cylinder on extension 
at end of bed 
Piston and cylinder under table 


IT. 














via hy 


Oil-controlled 


HONING 


| . 
| Piston and cylinder, under table .. 


draulic 


Piston and cylinder, under table .. 
Rack and pinion via hydraulic 
motor in apron 
Piston and cylinder, 


table .. 


Piston and cylinder, under table .. 


Max. 
Aver. 


Max. 


150 
70 


600 


250 


140 


150 
250 


150 

70 
250 
200 


25) 


0 


250 
250 


Lendis Tool 


many 
Wotan-Werke, 
S.A. 


land 


Samsonwerke, 


Diskus-Werke, 





M. ACHIN ES. 








John Lund, Keighley 


Church Manchester 


Mayer and Sc 


Company, 


hmidt, Ger- 


Germany 


Heald Machine Company, 


U 
Fortuna-Werke, Germany . 
Socicté Genevoise, Switzer- } 


Lumsden, Gateshead 


Berlin 


John Lund, Keighley 


Germany 


Snow, Sheffield 
Chure hill, Manc hester 


John Lund, Keighley 


-| Output of pump, 


Hydraulic work drive; hydraulic in-feed ; 
tailstock. 


in-feed by hydraulic motor. 





3 h.p. 


! 
Hydraulic in-feed by piston and cylinder. 
Hydraulic work drive, by Enor motor. 


Hydraulic work drive, by Enor motor. 


| 
| 


| Cylinder on side of machine for saddle traverse. 


Hydraulic in-feed to column and vertical feed 
to saddle on ditto. 


Two cylinders on large machine; hydraulic 


saddle traverse. 





























| 
Vertical, 16 in. stroke Variable-delivery pump | Piston and cylinder, top of spindle Max. 1,000 Barnes, U.S.A. Gear drive to spindle rotation; hydraulic 
| | reciprocation. 

32 in. stroke .. = : ia - Duplex do., each side ot spindle to - 1,000 | - a * be a 

| save height | | 
9 o } Piston and cylinder, top of spindle | 1,000 | Meyer and Schmidt, Ger- | Rotary and reciprocating motions actuated 
“| to hydraulic motor | many hydraulically. 
1 | | | 
TABLE III.—BROACHING MACHINES 
—- ss aunegngrmnpimamaiiinns 
Horizontal, 56 in. to 54 in. stroke ly Variable-delivery pump Piston and cylinder, centre of slides | Max. 1,000; J. N. Lapointe, U.S.A. Pulling capacity, 31,400 to 73,000 Ib. 
- * - -| »» » »» *” os - 1,000 | Oilgear Company, U.S.A. .. ml = 25,700 to 45,000 Ib. 
| and booster gear pump 
Vertical | Variable-delivery pump Duplex do., adjacent to slides » 1,000} American Broach and Tool » sd 12 to 50 tons. 
Company 
| 
TABLE IV.—PL ANING, SHAPING, AND SLOTTING MAC HINES. 
Planing, 27 ft. stroke | Variable-delivery pump Two cylinders and pistons ; cutting ; Max. 1,000] Billeter and Klunz, Ger- | Cutting, 76 ft. per minute ; return, 200 ft. per 
1 for return | many minute ; piston-rods 31 ft. long on telescopic 
| | rests every 3 ft. 

13 ft. én. .. na on | Traversing cylinder block; mov- | » 1,200) A. Waldrich, Germany Cutting, 262 ft. per minute ; return, 262 ft. per 
| ing and fixed rods | minute ; hydraulic feed to saddles. 

small tool-room type . . | - * Piston and cylinder, under table .. 170 | Paul Blell, Zeulenroda Cutting, 80 [t. per minute ; return, 143 ft. per 
| rotary vane type minute ; max. pressure, 4,700 Ib. per square 
| inch ; hydraulic feed. 

open side, 4 ft. 6in. to8 ft.6in.| Variable-delivery pump - - » 1,000! Rockford Tool Company, | Cutting, 65 ft. per minute; return, 225 ft. per 

stroke U.S.A. minute ; max. pressure, 5 tons; hydraulic 
| feed. 
Shaping, 18 in. stroke ‘ ~ - Piston and cylinder, centre of ram | 1,000; American Broach and Cutting, 60 ft. per minute on 6 in. stroke ; 20 ft 
| slide | Machine Company on 18 in.; max. pressure, 34 tons. 

10 in. to 34 in. stroke .. | Hydraulic motor .| Hydraulic motor to link motion .. 900 | Lance and Geilen, Germany | Cutting, 160 ft. per minute max.; return 
| | | constant, 200 ft. per minute ; max. pressure, 
| | 2-2 tons. 
| | 


TABLE 








| 

Variable-delivery pump, Piston and 

low-pressure gear pump, 

high-pressure booster | 
Variable-delivery pump 


Plain millers, range of sizes 


Vertical millers, range of sizes . a o” | 
Lauf-Thoma, pump and | 
motor 


cylinder, 


Hydraulic drive to spindle 








under table .. 


Wu —MIL LING 


—LA ATHES. 


| 


cylinder ; 


TABLE V I. 
Multi-tool, 6 in. dia. 12 in. long | Gear pump .| Sliding: piston and 
facing: piston-rod via rocking 
lever 


automatic d Pa ..| Sliding: do. ; 


facing : 


via ¢ ylinder and piston 


(duplex) | Sliding, do. ; facing: guide be 
cycle and piston 
Sliding: do.; facing: 2 


cylinders and pistons 


Crank-shait lathe Variable-delivery pump 
’ cylinder 
7-in. centre sliding lathe 
TABLE VII. 
3-head multi-spindle horizontal drill Variable-delivery pump Piston and 


slide 
Multi-spindle, horizontal drill 
vertical 
Variable-delivery, 2-gear 
pumps 


stroke pressure is 150 lb. per square inch. The c apacity 


90 in. stroke. 


of the machine is approximately 13 ft. by 5 ft. 7 in. 
Tool 


The Rockford Machine Company 





—~DRILLING 


cylinder, adjacer 


produce | cylinder mounted in the bed. 


rack and pin 


ar via 


small 


Toggle mechanism via hydraulic 


Piston and cylinder, front of bed 








M AC HINES. 


| Max. 


Max. 


AND BORING 


| 
| 


it to 





Max. 


1,000 


1,000 


1,000 
1,000 


250 


250 | 


000 


600 


Cincinnati Milli 
Company 


Sundstrand 
| _ Company, 
Cuttat, France 
| Wanderer-Werk 


250 | Drummond, Guildford 


| 
Cuttat, France 
| John 8. Barnes, 


| Company, U.: 


Machine 
U.S.A. | 





ng Machine | 


| 
Tk “ 1 
| 


e, Germany 


| 
| 


| 

| 
| 
| 


U.S.A... 


Sundstrand Machine Tool On 





R. K. Le Blonde, U.S.A. 
| 
Dean, Smith and Grace, 
Keighley 


Mi AC HIN ES. 





750 | Asquith, Halifax 
1,000 | National Auto Tool Com- | 
| pany, U.S.A. 
aed Foote- Burt, U.S.A. . 
1,000 | J. Archdale, Birmingham . 





| Hydraulic 


Hydraulic work, clamping and indexing. 


Mechanical feed. 


loose head, belt shifting, 


spindle, 
chuck 

Both cylinders front of bed, hydraulic chuck 

One cylinder bed centre, 1 front of bed vertical, 

1 pump feed, 1 rapid traverse 

1c cylinder bed front, 2 on long slide. 


Hele-Shaw Beacham pump. 


Hydraulic and pneumatic control, unit heads. 


Feed 1 in. to 13 in. per minute, rapid traverse 


175-250 in. per minute. 


machines of the shaper-planer type of from 43 in. to| connected to the table and exerts a maximum pull of 
An Oilgear pump operates the hydraulic | 10,800 Ib. 
The piston is directly | is 


Any desired speed up to 75 ft. per minute 
instantly obtainable for cutting, and 225 ft. 


per 
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minute for the return. Hydraulic power for the feeds | 
is provided by a separate pump. There are 20 horizontal 
feeds ranging from 0-01 in. to 0-2 in., and an equal 
number of vertical feeds ranging from 0-004 in. to 
0-08 in. Feed takes place after the table returns 
and before the cut starts. 

(7) Shaping Machines.—The limited application of 
hydraulic power to the operation of shaping machines 
is divided into two types, one in which the oil-pressure 
system constitutes merely a speed-controlling element 
between the electric motor and crank mechanism, and 
a second type in which the hydraulic drive is employed 
directly for the actuation of the shaper head and for 
the control of the table movements. A machine of the 
first type is built by Messrs. Lange and Geilen of Halle, 
and uses a Sturm hydraulic motor giving cutting | 
strokes from 10 strokes per minute, to 90 strokes per | 
minute, or a maximum of 160 ft. per minute cutting, 
and 200 ft. per minute return which remains constant. 
The normal oil pressure is 900 lb. per square inch, and 
the force which can be applied to the tool is about 
2-2 tons. 

(8) Miscellaneous Machines, Attachments and Equip- 
ment.—A characteristic feature of the honing machine, 
differing from that of any other machine-tool, is the 
combined rotary and reciprocating motion of the 
spindle. This feature does not, however, introduce 
any pronounced difficulties in the way of hydraulic | 


transmission for reciprocating the spindle, although | hydraulic motors similar to the ones described. 
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surplus pressure oil is available. The author has 
designed a vice with movable jaws to suit the character 
of the work. 


Conclusions.—A survey of machine-tool development 


shows that hydraulic operation has been applied to all | 


types with the exception of slotting machines and 
boring and turning mills. Surface grinding machines 
with rotary tables may be included as a subdivision of 


grinding machines, and radial drilling machines like- | 


wise in their own class. In this last case, attempts 
have been made to incorporate hydraulic transmission, 
but without sufficient success or advantage over geared 
feed to warrant placing the machine on the market. 
The difficulty arises with the traversing saddle which 
necessitates flexible tubing if the pump and control 


units are mounted on the column or base; if mounted 


on the saddle the complication of these parts with 
extra space and weight tends to make the saddle out 
of all reasonable proportion for efficient operation. 
Slotting machines would appear to be waiting for a lead, 
for while, as stated, reciprocating machine-tools are 
amongst the least suitable for hydraulic transmission, 
there is little difference in the operation of slotting and 
shaping machines to which application has already 
been made. 

Boring and turning mills are in a different category 


| altogether; a powerful rotary drive is now required, 


and may eventually be forthcoming in the form of 
The 





Fig. 65. OlL-CONTROLLED VARIABLE SPEED GEAR 
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mechanical means are as yet mostly preferred for the 
rotary motion. The hydraulic cylinder may be placed 
directly over the spindle, and the piston attached to 
the spindle by means of a ball-bearing coupling. To 
minimise height, parallel cylinders on opposite sides of 
the spindle housing may be used. A system intended 
to give a uniform traverse to a table or slide, despite 
variations in the resistance, has been patented by the 
Lodge and Shipley Machine Tool Company. An 
automatic control for use where widely fluctuating | 
loads have to be dealt with is made by Messrs. Variable 
Speed Gear, and comprises a hand or mechanically- 
operated control combined with an automatic pressure- 
operated device. Messrs. Société Anonyme des- | 
Etablissements Cuttat have an ingenious spring- | 
operated regulator, Messrs. Landis Tool Company a 
hydraulic cushioning arrangement for arresting the 
table in a crankshaft grinding machine, and Messrs. | 
Churchill Machine Tool Company embody a special 
indexing device on their camshaft grinding machine. 
The hydraulic drive consisting of pump and motor | 
unit is unavoidably expensive, and there is a demand 
for a more simple drive giving an infinitely variable 
speed range at cost. Several devices using 
planetary gearing have been tried, similar in design 
to the one constructed in the engineering workshops 
of the Keighley Technical College, Fig. 65. It may be | 
stated, however, that while these devices are interesting | 
in providing variable speed, the power given is generally 
too small for machine-tool apovlication apart from 
driving sensitive drills and small grinding spindles. 
In operation, oil is fed in at D to the three pinions 


less 


acting as gear pumps. The centre pinion is driven 
from pulley E, and by rotating the mating gears 


circulates the oil in the casing. The oil attempts to 
escape down the passages shown by the arrows, but in 
the position shown is stopped by valves F. This causes 
the planetary gears and casing to rotate around the 
centre shaft. This position gives the maximim speed, 
which is decreased by withdrawing valves F by disc G 
and lever connection, until a clear course is allowed 
for oil circulation, when rotation of the casing ceases. 
It is somewhat remarkable in view of the rapid 


developments of pneumatic clutches and work-holding | 


| 


devices that more use is not made of hydraulic means | 


for this purpose, particularly on machines where 








same remarks apply to the rotary-table surface grinder, 
which to compete efficiently with reciprocating grinders 
is greatly in need of hydraulic operation. Hydraulic 





bodied oil that can be used without undue leakage will 
give the best results. 

To reduce slippage loss the unit pressure as well as 
the quotient of the periphery and the total displace- 
ment surface of the cylinders should be kept as low as 
possible. The power output is given by the product of 
the pressure on the piston and the average piston 
speed; since, however, the unit pressure should be 
kept low and the displacement surface as large as 
| possible, it will be seen that to obtain the maximum 
| efficiency, the piston speed or the displacement per 
unit of time must be increased. However, taking into 
consideration this fact in relation to the friction losses, 
the unit pressure should be maintained at a certain 
level in order to keep the oil delivered per unit of time 
at a maximum, the pump capacity being determined by 
the product of the unit and the oil delivery per second. 

It is extremely important that the cylinder bore 
should be accurate, and heavy phosphor-bronze tubing 
| is generally used. Cast-iron pipe cylinders bored and 
| jointed in lengths are quite satisfactory ; or for short 
| traverse, the bed or other casting on the machine can 
| often be utilised for the cylinder without difficulty. 
| Until recently seamless steel tubing was rarely accurate 
| enough, but it can now be obtained bored and honed, 
| 80 that leakage between piston and cylinder under a 
| pressure of 1,000 lb. per square inch can be kept within 
|4 cub. in. per minute, depending on cylinder diameter, 
which may range from 1} in. to 7 in. and up to 15 ft. 
| long. Correct size for diameter, parallelism, and 


circularity is maintained within 0-0005 in. 

| It would appear that the chief competition with 
hydraulic transmission will come from electrical 
| developments, especially for reciprocating tools of 
the planing machine class, so that it may be that the 
|machine-tool of the future will comprise the best 
| features of both systems. There will also be a good 
field left for geared drives in cases where a wide speed 
|range is not required, and this will not be seriously 
| altered until the hydraulic motor can compete on a 
| price basis. Moreover, the unit system of machine 
|; construction is extending, wherein by means of small 
| electric motors the source of power is brought as near 
|as possible to the machine spindle or traversing part, 
}and the final connection is by means of two pick-off 
|gears. Nevertheless, it is true to say that hydraulic 
| transmission has developed more rapidly than any 
other feature in machine-tool design, and has come to 
stay. Tables I to VII, page 779, give some indica- 
tion of the trend of development of each type of 
machine-tool. 





|CENTRIFUGAL SCREEN FOR PAPER 
PULP. 

Tue centrifugal screen for paper pulp illustrated in 

| Figs. 1 to 4, page 781, is known as a horizontal quiller 

| screen, and has been for many years one of the standard 








operation of auxiliary machines such as hacksawing| products of Messrs. Waterous, Limited, Brantford, 
machines is well established, in this case supplementing | Ontario. It is interesting on account of the means 
gravity feed by applied regulated pressure, giving| employed for distributing the material evenly over 
relief on the return stroke with an automatic lift of the | the surface of a cylindrical screen by centrifugal action. 
saw frame to the top position on completion of the | It is used for both mechanical and chemical pulp, the 


operation. It may be stated that for practically | 
all machine-tools the difficulties of securing accurate 
control for feed and speed variation have been sur- 
mounted, and the complications of screws, racks, gears, 
and clutches, &c., with the attendant possibility of | 
the flexing of the members at many points in the 
transmission, has been eliminated. Fluid pressure 
has long been considered as desirable, and the recent | 
close co-operation between the hydraulic engineer | 
and the machine-tool designer has not only accom- | 
plished this, but has done so with a simplification of | 
design at a time when levers and controls for rapid 
and other traverses were accumulating to an alarming 
extent. The information required varies with different | 
machines, but may be briefly stated to be: power | 
required to move saddle along slides for feed and rapid | 
traverse ; speed of traverse, maximum and minimum 
rates; length of stroke, maximum and minimum ; 
cycle of operation, and whether auxiliary functions 
are required. For hydraulic drives the maximum and 
minimum speed and horse-power are required. 
Hydraulic transmission should not be applied in 
cases where an accurate relation must be maintained 
between two co-ordinated motions. All components 
in the equipment should be fitted as accurately as | 
possible to avoid leakage, and because of the ability 
of the oil to absorb air, or gases caused by overheating | 
of the transmission fluid, measures must be taken to 
exclude entrance or facilitate escape or air and gases. 
These measures usually consist of air drains in a high | 
part of the pipe-line and a large oil reservoir or oil- 
cooling radiator with a fan. A straight mineral oil 


only difference being that for mechanical and sulphate 
pulp the runner is made of cast-iron, whilst bronze 
is used for sulphite or soda pulp. 

A partly-assembled machine is shown in Fig. 1. It 
consists essentially of two circular end castings each 
bracketed out to carry a ball-bearing for the runner 


| shaft, and connected by a base having an outlet for the 


screened pulp. Between the ends may be seen the run- 
ner, two other views of which are given in Figs. 2 and 3. 
The projecting ring on the right-hand end casting 
in Fig. 1 carries the screen, which is enclosed by 
two hinged doors. The pulp is delivered into the 
bend on the left-hand end casting. This discharges 
into an internal nozzle concentric with the runner 
shaft. The shaft, of course, passes through a gland 
in the end casting. The runner is formed as a hollow 
parabolic conoid lying between a flat ring and a cone- 
shaped hub. It is provided externally with eight 
radiating and equally-spaced wings which are slightly 
inclined in an axial direction so that their surfaces 
are virtually part of a helix of a very long pitch. 
The outer edges of the wings rotate within a fraction 
of an inch of the inner surface of the screen. The 
runner is cast in one piece. 
It will be seen in Fig. 1 that the surface of the conoid 
is not complete, it being interrupted by a V-shaped 
opening immediately below each wing and by a narrow 
slot immediately above the wing. The purpose of this 
construction can only be realised from the interior 
views given in Figs. 2 and 3. The inner surface of 


| each segment of the conoid is divided into four channels 


by webs originating at the hub. The V-openings 


should be used, and it should have a good cold or pour | previously referred to will be seen, from Fig. 2, to 
test to ensure that it does not become unduly sluggish | represent simply those parts of the runner which are 
|in cold weather, and thus impose resistance to free 


movement of the parts to be operated. The viscosity 
will naturally be controlled to some extent by the 
ability to prevent leakage and loss of oil, but the lightest 





not required to complete the channels, while the slots, 
into which all the channels discharge, are clearly 
seen in Fig. 3. The action of the rotating runner 


is as follows. The unscreened pulp is delivered 
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CENTRIFUGAL SCREEN FOR PAPER PULP. 


CONSTRUCTED BY MESSRS. 














Fie. 3. 


by the concentric inlet pipe on to the flat surface of 
the hub, in the centre of Fig. 3. Here it is diverted 
into the radiating channels and spreads in a thin 


sheet over the wing surfaces and against the perforated | 
screen, very nearly at right angles to the screen surface. | 


This sheet extends over the wings for approximately 
two-thirds of the length of the screen. The object of 
this method of discharge is to present the long fibres 
end-on to the screen perforations, so that they may 


not be broken in passing through. The disposition | 


of the channels facilitates the arrangement of the fibres 
longitudinally in the flow, and the action is, moreover, 
gentle, so that no beating of the pulp occurs. The 
horse-power required is also reduced compared with a 
machine having a more directly centrifugal action. 
The material too coarse to pass through the screen is 
carried by the inclination of the wings towards the right- 
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WATEROUS, LIMITED, ENGINEERS, BRENTFORD, CANADA. 





RunNNER, SHOWING EXTERNAL WINGs. 











| hand end of the machine, as seen in Fig. 1. Here it will 
| be observed that the end casting is arranged with a 
| dome-shaped perforated chamber embraced by the 
wings. A heavy water shower is projected from this 
chamber on to the rejected material, i.e., the tailings, 
which are thus re-screened against the remaining third 
of the screen surface. This removes any fine fibre 
which may have been entangled in the tailings, and 
this second separating action in most cases obviates 
a further screening of the tailings, which are dis- 
charged through the quadrant-shaped opening in the 
right-hand end casting in Fig. 1. The screening 


cylinder consists of four brass segments securely bolted 
together and having the perforated screen plates riveted 
to them. This arrangement permits of easy and rapid 
changing of screen plates, so that the size of perforation | 
may be altered according to weather conditions or! 
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MotTor-DRIVEN SCREEN. 


demand, or a broken plate changed. The outer shell 
consists of hinged doors clamped on to rubber seatings. 
These are shown in Fig. 4. The screened pulp is 
discharged over the whole surface of the screen plates 
into the annular space between the cylinder and the 
outer shell, and flows out of the opening at the bottom. 
The screen is washed at intervals by a water-spray 
along the top, the operating handle for which is visible 
at the left of Fig. 4. The spray washes off any of the 
coarse material which may have adhered to the inner 
surface of the plates, when it goes to the tailings dis- 
charge. A circular perforated pipe is also sometimes 
fitted which gives a shower round the whole circum- 
ference of the screen. This is moved backwards and 
forwards by hand for a few minutes every two hours. 
The machines are either belt or motor-driven, as shown 
in Fig. 4. 
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SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in a ; where none is mentioned, the Specification is not 


Where i ti are joated from abroad, the Names, £c., 
of the communicators are given in itadics. 
oC ie of Specifications may bo ebtained at the Patent Sales 
anch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the wniform price of 1s. 
The date of advertisement of the acceptance of a Complete 
ification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word ** Sealed’ is appended. 
Any person may, at any time within two months from the date of | 
advertisement of gyac lete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 
LIFTING AND HAULING APPLIANCES. 
367,083. The General Electric Company, Limited, 
of London, and C. H Marshall, of Erith. Wagon- 
Tipping Apparatus. (3 Figs.) December 12, 1930. 
The invention relates to wagon-tipping apparatus of 
the kind in which the wagon is contained in a cradle 
having a bottom member and a top member, both pivoted 
to a side member, the wagon being tipped by wrapping 
the cradle around the wagon and so rotating the wagon 
about an axis lying to one side. The wagon is carried 
by the tilting platform 2 which is pivoted to the bottom 
member 4 of the cradle, of which the principal remaining 
members are a side member 5 and a top member 6. | 
The side member 5, which is pivoted to the bottom 
member 4, has pivoted to it a bolster 8 faced with wood 
carrying a projecting angle member forming a 
The top member 6 is pivoted to the side member 5, 








and 
stop 

















and carries a clamping bar 10 forming a second stop 
on which the wagon rests when in the inverted position. 
The top member 6 has an arc-shaped surface which rests 
on guides 12, and during tipping, the top member rolls | 
along these guides. Lifting arms 13 are pivoted to the 
bottom member 4 of the cradle. At their outer ends, 
the arms 13 carry sheaves around which pass the hoisting 
ropes 16. In front of the tippler is mounted a lattice- 
work trestle consisting of front legs, rear legs and a 
cross member, and at the top of the trestle are mounted 
sheaves over which the ropes 16 pass to winding drums 
22, which are driven through gearing from an electric 
motor. When it is required to tip a wagon, the 
motor is started and the ropes 16 wound on to the drums | 
22, raising the outer ends of the arms 13 and causing 


the platform 2 to tilt until the side of the wagon comes 


into contact with the bolster 8, after which the side of | the advance of the plunger towards the left hand of Fig. 1, | 
—_— is | 


the wagon slides up the bolster 8 until it abuts against | 
the angle. Further hoisting of the ropes 16 now causes | 
the side and bottom members 5 and 4, with the wagon | 
1, to rotate about an axis lying to the side of the wagon, 
thus tipping the wagon, until the top of the wagon | 
makes contact with the clamping bar 10, whereupon the | 
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eut along lines which are parallel to one another to cut 
a kerf of the desired width. A is a carrier link, B con- 
necting links, and 2 screw-threaded holes extending 
through a holder portion of link A, the holes being 
parallel to one another and to the run of the cutter- 














(367087) 
chain. The plate C is secured to one face of the holder 
portion by two studs 5 screwed into the holes 2. Teeth 
6 being secondary cutters are formed on the edge of 
member C. The teeth have cutting faces 7 of metal 
different from that of the rest of the member C and of 
high resistance to wear. When the direction of motion 
of the cutter-chain is to be reversed, the member C is 
removed and secured to the opposite face 8 of the holder 
portion 3. (Sealed,) 
PUMPS. 

366,871. R. Warren, of London, and The Pulso- 
meter Engineering Company, Limited, of Reading. 
Pump. (3 Figs.) August 13, 1931.—The invention 
relates to double acting plunger pumps. A is the cvlinder, 
B the inlet, C the outlet, D, D! the front and rear plates of 
the plunger, and E the operating lever connected with the 
plunger rod d‘. A long handle may be secured on the 
lever E. In webs uniting the front and back plates of 
the plunger are the seats of four valves, G, H, I, J. A 
stop K secured by a screw limits the lift of the upper 
valves G, H and the lift of the lower valves is limited 


because they strike the undersides of the said upper 
valves on reaching the highest point of their stroke. On 


the liquid in the space at the back of the 
forced to lift the valve H located in a pocket P and the 
liquid thus passes to the discharge outlet C. At the 
same time a vacuum is produced in the space at the 
front of the cylinder, the valve I in the opposite pocket P! 
opens and allows liquid arriving through the inlet B to 


molten metal, during the casting of the point, to flow in 
contact with these lengths of rails and become united 
therewith. The formation of the point at its ends which 
are united with the lengths of rails 6 is such that they 
have laterally thickened extensions c embracing the we 

d_and bottom flange e of the rails. The exterior abuttint; 





¥ WWE 
Lay >> 


faces of the rails and point may be welded at f after cast- 
ing of the point. The abutting faces of the point which 
are welded to the rails may be given a bevel so as to create 
grooves in conjunction with the adjacent faces of the 
rails for retention of the metal when welding. The web 
d of the rails which is enveloped by the metal of the point 
may be provided with holes so that during casting of 
the point, molten metal will run through the holes to 
form portions of metal g passing through the webs of the 
rails. (Sealed.) 
MISCELLANEOUS. 

366,951. A. F. Burstall, of Norton-on-Tees, 
R. A. Smith, of Norton-on-Tees, and Imperial 
Chemical Industries, Ltd., of London. Metallic 
Structures. (5 Figs.) November 5, 1930. The in- 
vention relates to the fabrication of bridges, frameworks 
or scaffoldings, by the joining of straight members to 
other straight members by welding, soldering or brazing. 
The straight members, such as rolled metal sections, 
are joined to other straight members by welding, 
soldering or brazing them to a common intermediate 
member in such a manner that each of the members 


! 
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| is joined as nearly as possible at right angles to the 
| intermediate member. The intermediate member may 


cradle and wagon commence to roll as a rigid body on | pass into the said space. On the return stroke of the| be a plate which is bent into part of a polyhedron, 


the are-shaped surfaces of the top member 6 along the 
supports 12. (Sealed.) 
MINING, METALLURGY, ETC. | 
367,087. Mavor & Coulson, Limited, of Glasgow, | 
J. B. Mavor, of Glasgow, and J. C Sproul, of} 
Glasgow. Cutter-Chains and Cutters. (6 Jigs.) 
December 16, 1930. The invention refers to cutter- | 
chains of machines used in mining coal, of the type in| 
which the cutters are arranged transversely so as to! 


END OF 


THE 


plunger the action of the valves is reversed. (Sealed.) 


RAILWAYS AND TRAMWAYS. 
Edgar Allen and Company, Limited, of 
H. J. Rylands, of Sheffield. Points 
(3 Figs.) January 3, 1931.—The in- 


366 242. 
Sheffield, and 
and 


| vention relates to tramway points and crossings cast in 


manganese steel or other hard-wearing metal or alloy. 
ais the tramway point which is provided at its ends with 
short lengths of preformed rails b attached to it by causing 


ONE HUNDRED AND THIRTY 


| especially in the case where the straight members to be 

lane. The intermediate member 
|} may also be a complete polyhedron or a sphere. In 
| Fig. 1, the non-tubular members 1, 2, 3, 4 and 5 are 
| united to the common spherical intermediate member 
| 6. Members 1, 3 and 5 are H girders and members 
2 and 4 angle girders. In Fig. 2, the angle girders 12 
and 13 and tubular member 14 are united to a hemi- 
spherical intermediate member 15 fixed to the flat surface 
of an H girder 16. (Sealed.) 


| joined lie all in one 
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R, 
Fite & FRASE 4 


BROMLEY-BY-BOW, LONDON, E.3. 


"Phone: East 0066-0710. 
Br: Pressure \ J essels, 
Ete., RIVETTED anD WELDED. 


6299 
REPAIRS OF ALL KINDS UNDERTAKEN. 


Peter Bprotherhood, Ltd., 


PETERBOROUGH. 


“= ENGINES AND TURBINES, 
AND OIL ENGINES, 
wt COMPR RS, 
REFRIGERATING PLANT. 
See Advertisement, Page 27, Dec. 25. 


PLATING. 
HEAVY ELECTRO DEPOSITS. 


Heats P lating WJ orks, Ltd. 


Glasshouse Yard, 
ALDERSGATE STREET, E. C.1. 


*Phone : Clerkenwell 6272 6575 


((ranes. All types. 


GEORGE RUSSELL & CO., LTD., 


Motherwell. 6597 


G pencer- [3 onecourt Patent 


WASTE HEAT BOILERS, 


$2, Farringdon Street, E.C.4. 6584 


ROCKER-JOINT 
SAVE POWER 


Chain 
AND SPACE. 


GLASS for all INDUSTRIES 


Putterworth Br: L“4 . 


Founded A.D. 1795. 
Newton Heath Glass Works, Manchester. 9753 


rives 


THE MORSE 
CHAIN CO.,LTp., 
Letchworth, Herts. 


Taz GLascow ROLLING STOCK AND PLANT WORKS. 


urst, Nelson & Co., Ltd., 


rs arene ae ———— 
ELECTRIC CARS AND EVERY 0 DESCRIPTI 
or RAILWAY anD TRAMWAY ROLLIN G STOCK, 
Makers of WHEELS and AXLES, RAILWAY PLANT, 
ForGinas, SMITH WORK, IRON & BRass CASTINGS, 
ED STEEL WORK OF ALL KINDS. 3382 
Reg. Office and Chief Works, Mo London 
Office: 32, Great St. Helen’s Bishopsgate, E.C.3. 


[the Glasgow Railway 
Engineering Compan 
~~ ering C P ny 

London Office—12, Victoria - ame i, 
MANUFACTURERS 0 
RAILWAY ea WAGON & TRAMWAY 
WHEELS & AXLES, 


CARRIAGE & WAGON TRONWORK, also 
CAST STEEL AXLE BOXES. 6681 








ESTABLISHED 1807. 


Jfuller, Horsey, Sons & Cassell, 
4 SPECIALISTS in the 
SALE AND VALUATION 


of 
PLANT ae MACHINERY 


ENGINEERING WORKS. 
11, BILLITER SQUARE, E.C.8. 


&CO., LTD. | 
GLASGOW. | 


Yy ARROW 


PASSENGER AND CARGO STEAMERS 


SHALLOW DRAFT VESSELS. este 
we 


pan KS, 


HOPPERS, JACKET PANS, AIR RECEIVERS, 
STEEL PLATE WORK of every deseription, 


including Machining. 
OHN PELLAMY, TD., 
J B ayy 0157. 


Established 1800. 
MILLWALL, E.14. 


jorgings. 
Joreing 


nile 


omers, Limited, 
HALESOWEN. 7116 


J. & EK. HALL LTD., 


ENGINEERS, DARTFORD, KENT. 6949 
REFRIGERATION FOR’ BOTH 


Lanp & Marine PuRPOSES. 


London Office: 10, St. SwirHin’s Lang, E.C.4. 
Tele.: Dartford 201, Mansion House 7336. 





filectric and Oxy-Acetylene 
4 WELDING and ENGINEERING BUSINESS 
concern. Good Profits. Suit 

Freehold Property, including 
in Kent.— 


FOR SALE. Going 
an Engineer. £2000. 
house and works, on lease or purchase, 


Address, L 95, Offices of ENGINEERING. 
P: & W. MacLellan, Ltd., 
CLUTHA WORKS, GLASGOW. 

Builders of Steel Bridges, Pithead Gears, Tanks, 
Marine Slipways, Lock Gates, Jetties and Structural 
Steelwork. Manufacturers of Steel Railway Wagons, 
Buffers and Sleepers. Contractors for Railway Plant 
and Stores of every description. Chief Offices: 

129, Trongate, Glasgow. Registered Offices: Clutha 
Houses, 10, Princes St., Westminster, London, 8.W.1. 


ngineer — Draughtsman, 

Age 42, 11 years Mechanical design, estimating, 

etc., Welland Ship Canal, Canada ; 11 years’ previous 

experience in D.O., machine shop, and chemical 

lab. Accept apy reasonable opening, home or 
abroad.—Address L 247, Offices of ENGINEERING. 


[[{hos. W: Wwe L* 
HH yaraulic Pumps, Vert. 


8 throw, 2 in. rams by 6 in. str., 1,500 Ib. 
press. Hydraulic Press, 100 tons, 16 in. ram. 3 ft. 
str., 1,500 1b. press. Steam Generating Set, 200 kw., 
by Allen, 225 volts, 350 revs. 7-ton ‘“* Morris” 
Loco. Steam Shunting Crane, 1928 make, 37 ft. 6 in. 
jib. Locomotives for sale or hire, 10 in., 12 in., 14 in., 
and 16 in., 0-6-0 and 0-4-0 type. Six Marine 
Boilers, 15 ft. 6 in. by 11 ft. 6in., 180 Ib. w.p. Four 
Lancs. boilers, 30 ft. by 8 ft., 200 Ib. w.p. 

Write for ** Albion ”’ Catalogue. 
"Grams: Forward, Sheffield.”Phone: 23001 (10 lines). 

ALBION WORKS, SHEFFIELD. 


JUNGINEERS (all grades)— 


_4 Have you seen the latest edition of “ENGIN- 
EERING OPPORTUNITIES ”? + In this 250-page 
book Professor A. M.Low tells of the opportunities 
Engineers of all descriptions are missing. The book 
also gives details of A.M.I.Mech.E., I.E.E., M.I.M.T., 
G.P.O. and all other Exams., and outlines Modern 
Home-study Courses in all branches of Civil, Mech., 





1834 
Rover a Russell, Ltd., 
MECHANICAL ENGINEERS, 
QUEEN’S WHARF, HAMMERSMITH, W., 
Undertake SPECIAL MACHINE Work of 
any description. 
WELL-EQUIPPED SHOP. 
LATHE WORK up to 10 ft. diameter. 
"Phone: Riverside 0031. 





9211 


Elec., Aero., Radio, Motor, and “‘ Talkie’ Engin- 
eering. Wealone guarantee “‘ NO PASS—NO FEE.” 
You cannot afford to neglect this offer. Send for 
free handbook now. 


British INSTITUTE OF 


ENGINEERING TECHNOLOGY, 


23, SHAKESPEARE HOUSE, 
29-31, OXFORD STREET, LONDON. 
L 27 


Tuomas Hunt & Sons, 
132, BRIDGE a a BATTERSEA, 


king special machinery 
and parts and carrying out repairs 
for over 75 years. 


6726 


[ihe Civil Engineers’ Appoint- 


MENTS BOARD, 8, Princes Street, Westmin- 
ster, 8.W.1, acting under annual licence from the 
London Count; ouncil, INVITES INQUIRIES 
from EMPLOYERS seeking the services of Profes- 
sional Engineers either as Assistants or in more 
responsible positions, All those whose names are 
accepted for entry in the Board’s Register for em- 
ployment possess qualifications which have been 
attested by means of scientific examinations, prac- 
tical training and experience. 6908 


Research Engineers, Ltd., 


Northampton Grove, Canonbury, London, 

N.1,. Design and construction of mechanical and 
electrical machinery and ~ ¥— Experimental 
work of any description. e specialise in scale 
models of large machines and structures 

bitions and travellers’ use. 6896 


worki 
for ex’ 


(Sonsulting, Examining and 
J PLANNING for complete Steelplants, Rolling- 
mills and Forges carefully done by Engineer, having 
40 years of extensive experiences, American and 
Continental. —Address L 377, Offices of ENGINEERING. 


‘ 
j‘ngineer, Ist. B.o.T, Cert., 
_4 fate Chief, M.I.Mar.E., A.M.I.P.T., 11} years 

Oil Bunkering Installation Manager with large Oil 
Co. abroad. Highest credentials, Age 48, SEEKS 
APPOINTMENT home or abroad.—Address, L 321, 
Offices of ENGINEERING. 


pr: Y 
K ngineer; Extra First-Class 
3.0.T., First Class Motor Endorsement, age 
27, steam recip., turbine, Diesel experience, seeks 
appointment ashore.- L330, Offices of ENGINEERING. 


‘ ry) 

uyer, age 31, General Eng- 
ineering, DESIRES CHANGE; 15 years 
experience. Thoroughly conversant all branches 
Own car.—Address, L 376, Offices of ENGINEERING. 


.M.I.Mech.E., 45, highest 


testimonials, SEEKS APPOINTMENT home 
orabroad. Experienced design of plant. Mechanical, 
Structural and construction in field. Used to 
responsibility. Health Sound.—Address, L 273, 
Offices of ENGINEERING. 


ate London Manager 

4 Darlington Forge, Ltd., SEEKS SIMILAR 
POSITION, or would accept "suitable agencies. — 
H. L. TAYLOR, 70, Fenchurch Street. L 311 


Me. & Elect. Engineer (25), 


Highest Refs., 6 years’ Technical and Practical 
Training. Internal-Combustion Engines, A.C., D.C., 
motors, Test and Erect. Returned from India. 
Desires post Home or Abroad (Fluent Hindustani), 
Public Schoolboy.—Address L 322, Offices of 
ENGINEERING. 


‘tudent from Engineering 
h College SEEKS experietice with Civil En- 
gineer. Small premium. Knowledge of reinforced 
concrete and surveying.—F. T., 25, Morland Road, 
E. Croydon, Surrey. L 319 


‘tructural Engineer (29), 
single, five years’ experience in India, 
REQUIRES POST at homeorabroad. Able to pre- 
pare technical estimates and drawings, and take sole 
charge of agencies. Excellent references from past 
employe rs. -Addre ss, L 326, Offices of ENGINE ERING 


Mechanical Engineer experi- 
P enced dredger, marine, mining, oil engine 
and heavy machinery design, construction and 
operation, OPEN to accept responsible APPOINT- 
MENT of difficult nature. Colonial or Foreign 
service preferred.—L 327, Offices of ENGINEERING. 


])taughtsman, age 39, 
Works Experience, 12 years’ General 
Mechanical Design, Technical knowledge, First 
Class Certificates, SEEKS WORK, Temp. or 


Perm, Mod. Salary.—L 297, Offices of ENGINEERING. 
I rewery, Dairy and Chemical 

Plant Draughtsman Designer, 32, requires 
Position. Used to control and working on cwn 





initiative. Wide experience of non-ferrous metals. 
Excellent references.—L 313, Offices of ENGINEERING. 


| 





( jildag 

i (Regu. Trade Mark) 
Colloidal-Graphited Oil. 

For “running-in"’ new Engines and Pe 


Write for Technical Bulletin No. E. 112.1. 


EK. G. ACHESON LTD., 
40, WocD STREET, WESTMINSTER, S.W.1. 


DAvip BROWN 


& SONS (HUDD.) LTD., Huppersrix.p. 
High-class Machine cut 


(ZF FEARING 


of every description, 


6859 





6251 


~. ° ° , 

(Sountry Engineering Works 

having facilities for low manufacturing costs 
are DESIROUS of NEGOTIATING for the MANU- 
FACTURE of an ENGINEERING SPECIALTY 
for consulting engineers or Continental firms.— 
Apply in contidence to BOX No. 6913, care of 
ENGINEERING, 35, Bedford Street, Strand, W.C.2 


We WANTING for reorganizing our sales 


department 


are 


(jeneral Representative 
for SELLING our 
MEASURING INSTRUMENTS 


for Steam Power Stations, Hydraulic Power Stations 
and Industrial Plants for 


Measuring volumes of Water 
Measuring volumes of Steam 
Measuring volumes of Air 
Measuring volumes of Gases 
Measuring Pressure 
Measuring Draught 
Measuring Temperatures 
Measuring Calories 
Measuring Moisture 


Testing Flue Gases (COo and CO +- Ho 
measurements) 


Tele-control of Valves 


Instrument Boards and Distance Order 


Apparatus 


Complete Boiler Instrument Panels as 
well as completely fitted Thermo-Tech- 
nical Measuring Plants, ready for use. 


Applicants should ask us for a questionnaire, 


Explicit offers are useless at Corres- 


pondence in German if possible. 


present. 


BOPP & REUTHER G.m.b.H. 
Abt. MeBapparate-Fabrikation 
Mannheim-W aldhof. 


PUBLIC NOTICE. 


[J nive of Bristol. 


Convocation of the University of Bristol has 
appointed a Committee to compile a Register of past 
students 

(a) of the University ; 

(b) of University College, Bristol ; 

(c) of Bristol Medical School ; 

(d) of the Merchant Venturers’ 

College, and 

(e) of the Day Training Colleges, prior to 
nceorporation in the University. Past studerts of 
any of these Institutions who have not received an 
individual invitation to supply the wo 
required by Convocation are ASKED to ASSIST 
making the Register complete by COMMUNICATING 
as soon as possible with 

THE SECRETARY TO CONVOCATION, 
University of Bristol, 

who will furnish them with the appropriate a 

for completion. L 330 
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Technical 
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EDUCATIONAL. 


School 


of 
Founded 187 
ENGINE E RING 


Palace 
il Engineering 
AND CIVIL 
DIVISIONS. 

Macrice WILson, M.L.C.E. Vice-Prin 
LAWRENCE, M.S.E., A.M.I.Struct.E 
Assisted by Staff of Lecturers and Instructors. 

Thorough up-to-date Practical and 
Instruction. Course completed in two years. 
Students admitted at beginning of any term 


( \rystal 
Practic 


MECHANICAL 


Principal 
cipal: F. Cc. P 


A.M. Inst.C.E. Exam., May 1932. | 


| that vacancies are filled. 


FIRST PLACE 
tained by T.LG 


Read his letter, which speaks for itself :— 
“You will be pleased to hear that, at the recent 
examinations of The Institation of Civil Engineers, 
1 obtained highest place in the Assoclate Membership 
Examination, Sections A and B, and have been 
awarded the “ Bayliss Prize " of £15. Lam, of course 
extremely gratified by this result and hasten to thank 
you for your valuable help and guidance during my 
studies for this examination. I hope that my success 
will be crowned by receiving Associate Membership 
of your Institution, = has been of real service to 
me. F.G.T. (Studentship No. 17472.) 
The services of over 70 specialists, many of whom are 
recognised authorities in their respective spheres, have 
been utilised in the compilation of The T.1.C.B.'s 
C Dorrespondence Courses. Write to-day for “ The Eng- 
ineer’s Quide to Success "*—140 pages—containing the 
widest selection of engineering courses in the world. 
The T.1.G.B. guarantees training until successful. 
THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN 6886 
78, Temple Bar House, London, E.C.4. 
(Founded 1917. 18,000 Successes.) 
\orrespondence 


7 OF PREPARATION FOR C 


})xamunations 
4 or TH 
INSTITUTION oF CIVIL ENGINEERS, 
INST. oF MECHANICAL ENGINEERS, 
PRELIMINARIES, MATRIC., B.Sc., &€., 
ARE PERSONALLY OONDUOTED BY 
owe 2 , 6 
Mr. Trevor W. Phillips, 
B.Sc., Honours, Engtneering, London University, 
Assoc. M.Inst.c.E., A.MLLStruct.2., M.R.S.L, 
F.RLS.A. Chartered Civil Engineer, &e. 
Prospectus and full iculars on application to :— 
86, Date Sraser, LIVERPOOL. 
Lowpon Orrice: 65, Cuancery Lane, W.C.2. 





ourses | 
ALL THE 








APPOINTMENTS OPEN. 


It is advisable when sending testimonials to forward 
copies and NOT originals. 


Advertisement 
Columns. 

These are seen by the heads of all the 
concerns, 


you are unable to obtain 
m POST you REQUIRE why not Insert an 
in our “Situations Wanted’ 
leading 


The cost is amall, being 4/- for the Orst four lines 
or under, and 1/- per line after. Advertisements are 
accepted up to 5 p.m. on Wednesday. 





UNIVERSITY OF LONDON. 


rhe Senate invite | 


\ P ylications for the 
4 UNIVERSITY CHAIR OF CIVIL ENGI 
NEERING tenable at Imperial College—City and 
Guilds College. Salary £1,500 a year. Applications 
(12 copies) must be received not later than first post 
on 17th February 1033, by the ACADEMIC F.EGIS 
TRAR, University of London, 38.W.7, from whom 
further particulars may be obtained L 366 


M 


eervice of 


. . 
Kstablished 
area REQUIRE the 
& Manager for their Heavy Plate Shop 
Appl nust have previously successfully held 
a similar position. Must be fully experienced in the 
desiut timatin drawing office and worksheo 
pract appertaining to the production of a large 
range of rivetted and welded and high and low 
pressure chemical plant, stor tanks, hydrauli 
pressing plate work and general engineering, with 
wide exm in modern, up-to-date methods of | 
heap producti Applications, in writing only, ' 
iving full details (which will be treated as strictly 
mnfidential previous experience, age, salary 
expected, A to Box 108, SELLS Advertising Offices 


Fleet Street 4 L378 


D 


internal combust 
Writ . tating full 


quired ft 
['raveller 
Engtnecring 
neetion amongst co 
One having own car 
portioulars, BOX. 8. PARKIN 


anager. — Old 


firm in the London 


int 





aye 


Draughtsmen. 
First-class wen only REQUIRED high speed 
engine experience essential 
experience, age and salary 

Offices of ENGINEERING 


esivhel 


Wanted to Sell 


speciality, must have wide con- 
Ilieries, farmers, and contractors 
preferred Apply with fall 
Newsagent, Wallsend 


375 





| SECRETARY of the 


Theoretical! | 


6714 


B. Student. | 


| WALES: 


‘ ° 
ron and Steel Institute. 
Application ix Invited for the POSITION of 
Iron and Steel Institute and 
Proceedings Age about 35 to 45 
salary £1200 Good knowledge of 
German essential. Candidates must 
in the science and practice of 
acquaintance with the iron 
Address by letter, before 
to: THE CHAIRMAN, 
fron and Steel Institute 
L 374 


EDITOR of 
Commencing 
French and 
have attainments 
metallurgy and some 
aml «steel industry 

‘ist January 133, 
Appointments Committee 
28, Victoria Street, London, 8.W.1 


TO ADVERTISERS UNDER BOX NUMBERS. 
"he Proprietors are Prepared, 


for the nefit of applicants, to INSERT, 
FREE OF CHARGE, Notices (limited to two lines) 








We have just completed the purchase of the Plant 
used for the construction of the vast 


SILENT VALLEY RESERVOIR, 
Co. Down, Northern Ireland, 


and it is now available FOR SALE. 


11 0-6-0 Standard gauge SADDLE 
Cyls. 14 In. and 14} in. 
v Standard gauge LOCO. STEAM 
-ton and 10-ton capacities 
1 Ko. 5 RUSTON STEAM EXCAVATOR 
1 CRUSHING AND SCREENING PLANT 
This is a complete unit, consisting of a 24 in. by 
19 in. Hadfield Stone Crusher, two Hecla Disc 
Crushers, Rotating Gravel Screens, Elevators 
and Conveyors. 
1,000 tons of 60-Ib. 
Doxgspikesa, etc. 
560 sets of 4-ft. 8}-in. gauge POINTS AND CROSS- 
INGS., 
21,000 Standard gauge Timber SLEEPERS. 
160 M.S.C. WAGONS, 4 ft. 8} in. gauge. 
32 10-ton BALLAST TRUCKS, 4 ft. 8} in. 
with spring buffers. 
100 CRANE SKIPS, circular and rectangular. 
6 AIR COMPRESSOR SETS, steam and belt driven. 
8 BOLLERS, Loco. type. 
2 BOILERS, Vertical 
5 Electric OVERHEAD TRAVELLING CRANES. 
2 CONCRETE MLXERS, {-yd. and 1}-yd. capacities 
6 GROUTING PANS. 
80 PUMPS, Centrifugal, 
Vertical spindle, etc. 
60 ELECTRIC MOTORS, 
volta, D.C. 
5 GENERATING SETS 
20,000 ft. Piping, 5S. & S., 4 in. to 4 in. diameter. 
12,500 Wrought-Iron Fittings 
1,000 ft. Flanged Ls iping, 4 in. to 9 in. diameter. 
8 WATER TAN 
18 SECTIONAL 
Contractors’ Tools, 
Offices, Buildings, 
other items 
An idea of the importance of the purchase is 
conveyed by the fact that the total weight of the 
various items of Contractors’ Plant concerned 
exceeds 8,000 TONS. 
Very low prices will be accepted for prompt 
clearance, and we will quote delivered to any station 
in Great Britain. 


It includes : 
TANK LOCOS., 


CRANES, 


F.B. Rails, with Fishplates, 


gauge, 


Pulsometer, Turbine, 


4 to 125 H.P., 500/550 


. TEE L TANKS. 
Jacks, Forges, Anvils, etc. 
Sheds, Cabins and numerous 


\e ’ . ‘ 12 a) . 
GEo. CoHEN, Sons & Co. Lrp., 
LONDON: 600, COMMERCIAL ROAD, E.14. 
TEL.: EAST 6060 (12 lines). 
NORTHERN: Stanningley Works, Stanningley, nr. 
Leeds. Tel.: 71171 STANNINGLEY. 
Gasworks Road, Neath. Tel. : 476 Neath 
Sydenham Road, Queen's Quay, Belfast. 
Te 7625 Belfast 
1. 348 


BELFAST : 


HERBERT 


MACHINE TOOL 
BARGAINS. 


GAP LATHES. 
HOLBROOK 6} in. by 6 ft. 8.S. & Sc., single 
pulley, quick change, compound rest, 
with face-plate, catch-plate, fixed and 
follow steadies and spanners. 24-in. 
swing in gap. (New) 
SELSON 6} in. by 6 ft. 6 in. S.S. and Se., cone 
pulley, backgeared, with 8 in. and 10-in. 
chucks, face-plate, catch-plate, draw-in 
chuck, 3-point steady, change gears and 
countershaft. 20-in. swing in gap. 
(Overhauled and in perfect working order) 
in. by 10 ft. Dean, Smith & Grace, cone 
pulley, back geared, with face-plate, 
change gears and countershaft. 37-in. 
swing in gap. 
(Reconditioned and guaranteed) 
PARKINSON 7} in. by 6 ft. 9 in. Twink 8.58. 
& Sec., cone pulley, back geared with 
countershaft. 25-in. swing in gap. 
(Overhauled and in perfect working order) 


HORIZONTAL BORING MACHINES. 

ATLAS 2}-in. Central Thrust Boring, Drilling, 
Tapping and Milling Machine, single- 
pulley drive through gearbox, travelling 
spindle, power longitudinal feed. Extra 
large main table, rotating-top table and 
outer bar support. (As new) 
ARNS No. 2 ‘‘ Standard” Surfacing, 
Boring, Milling and Drilling Machine, 
gearbox drive, with screwcutting attach- 
ment, change gears, facing slide, rotating 
top table and boring bar socket. Maxi- 
mum facing diameter 24 in. 

(Overhauled and in perfect working order) 


£133 


104 





£100 


£350 


KE 


£475 


(OFFERED SUBJECT TO PRIOR SALE.) 
(Less 24 per cent. for cash, carriage forward.) 

1,600 Machine Tools in stock at Coventry. 
Copy of ** The Machine Tool Buyers’ Guide,” No. 41 
—sent on request. 


ALFRED HERBERT LTD., COVENTRY. 


Telegrams : 


Telephone : 
** Lathe, Coventry.” 


Coventry 8781 (10 lines). 





SPECIAL OFFER. 
K.W. Motor Generating 


150 

r 

o " SET, comprising a Synchronous Motor 
by Metro-Vick., 1600 H.P., 6600 volts, 3 phase, 
50 cycles ; with Exciter and Control Gear; direct- 
coupled to a 1500 K.W. D.C. Generator by B.T.H., 
225 volts, 6670 amps. compound interpole; speed 
500 r.p.m.; built 1925; condition practically equal 
to new. 


These two machines would be 


offered separately if required 


Full details from : 


Gro. CoHEen, Sons & Co. LTD., 


600, COMMERCIAL ROAD EAST, 
LONDON, E.14. 
Wire: “ Coborn ” London 


rel: East 6060. 





» 
| 


| 
Be 


| 


LITTLE USED 
G moulder Plant 
for OIL SHALE, 
consisting of Turning Furnace, Condensa- 
tion, Benzine and Gas Production Plant, with 
all the necessary transportation devices, 
FOR SALE on the SPOT 
at advantageous conditions.—For further 
information apply to 
L 298, Offices of ENGINEERING. 








AUCTION SALES. 


}jPWARD RUSHTON, SON 
AND KENYON. 


(Established 1855.) 
AUCTIONEERS, VALUERS AND 
FIRE LOSS ASSESSORS OF 

ENGINEERING WORKS, 

PLANT AND MACHINERY. 
York Hovus#, 12, York STREET, MANCHESTER, 
Telephone : 2517) and 2518 Central, Manchester. 
__ Telegrams : ** Russonken, Manchester. - 








PATENT AGENTS. 


ings Patent Agency Ltd. 
(Director, B. T. King, C.1.M.E., Registered 
Patent Agent, G.B., U.S., and Canada). “ Advice 
handbook ” and Consultations on Patents and Trade 
Marks — —146a, Queen Victoria Street, London, 
E.C.4, 45 years’ refs, "Phone: Central 0682. 


‘eventens’ Pocket- hook. How 
to Patent. Sell yourideas. Expert advice. 
COPIES FREE.—EDWIN N. AXE, A.I.M.E., 27, 
Chancery Lane, London, W.C. 6666 








| The CLYDE STRUCTURAL IRON CO., Ltd. 


| Clydeside lronworks, Scotstoun, Glasgow. 


MANUFACTURERS OF 


Iron « Steel Roofs, Buildings, 
Workshops, >. &c. 


London Agents - GILLESPIE & Co., Ltp., Leadenhall 
Buildings, 1, Leadenhall Street, E.C.3. 6145 








Means Valves 
ABBOTT & CO. (Newark) LTD. 


HIGH-CLASS BOILERMAKERS, Ete. 
Newark Boiler Works, 


NEWARK, NOTTS. 
Tel. Add. : “ Abbott, Newark.” Tel. No. : 34. 
See displayed advertisement, page 46, Dec. 9. 























All Types of CRANES and LIFTS, 


ELECTRIC, STEAM anp HAND POWER. 


Also PULLEY BLOCKS, JACKS, CRAB WINCHES, JIM CROWS, &e. 


Sole Maker of PATENT “‘ECLIPSE”’ 
SCREW PULLEY BLOCKS. 


12-Ton 3-Motor Electric Overhead Traveller. 


CHARLES WILLETTS 


JUN. 
LTD. 


Colonial Works, Cradley Heath, Staffs. 








CAST IRON 
MACHINE MOULDED 
WHEELS. 


Ss. S. STOTT & CO., 


ENGINEERS, HASLINGDEN. 


SCRIVEN 


MACHINE "TOOLS 


SCRIVEN & CO., 
York Street ltronworks, Leeds. 




















INDUSTRIAL 
FURNACES 


6587 


Gaseous, Oil ter Solid Fuels. 


BRITISH FURNACES LD. 


DERBY ROAD, CHESTERFIELD. 




















DEC, 30, 1932. | ENGINEERING. 3 




















CRANES 


SEND US YOUR ENQUIRIES. 





5839 
MAKERS OF ALL TYPES: 


OIL ENGINE DRIVEN. 


For heavy shunting duty or high-speed grabbing work, 


. & HUBBARD 


Telegraphic Address: Telephone No. 
Lifting, Leicester.’ 22575. 














' 


STEAM, ELECTRIC OR) 








PITMAN’S NEW BOOKS 
















INDUCTION MOTOR PRACTICE 


By R.\E. HOPKINS, B.Sc., A.M.1.E.E., D.1.C., A.C.G.1, 


This thoroughly practical book treats of the subject from the point of view of workshop practice 
and routine. It discusses the classification and uses of the various types of motors, and describes 
their manufacture and design. Numerous examples are given, including over 100 full-pag« 
specimen sheets representing schedules for standard squirrel cage and slip-ring designs. Every 
electrical engineer and designer should have a copy for his instruction and referencé 

374 pp. 15/- net. 


ELECTRICAL TECHNOLOGY 


By H. COTTON, M.B.E., D.Sc., A.M.1L.E.E. 
Chis is the greatly enlarged Second Edition. It deals with the principles of electrical techuology, 
ooth alternating and direct working, with the principles of design, and with the practical 
applications of recent theoretical developments. It been carefully prepared to meet 





the requirements of students ne for the B.Sc., the A.M.I.E.E., and other important 
examinations in this subject and is also of great value to the practiealengineer. 484 pp. 12/6 net 
Write for a copy of Pitman’s Catalogue of Technical Books. 6647 


SIR ISAAC PITMAN AND SONS, Parker Street, Kingsway, W.C.2. 




















DYSON’S 
DIE CASTINGS 


HIGH TENSILE ZINC BASE ALLOYS AS STRONG AS BRASS 


COMPLETE RANGE OF 
ALUMINIUM ALLOYS. 
ALUMINIUM BRONZE 6231 
OF OVER 30 TONS TENSILE. 
BRASS DIE CASTINGS. 

We also undertake the complete manufacture of Appliances in Metal, Dies, Tools, Etc. 


DYSON & CO. ENFIELD (1919) Ltd. 


Southbury Works, PONDERS END, MIDDLESEX. 
Phones—Enfield 2484—5. Telegraphic Address—“ Diesinker,” Phone London. 





























—BUCKLEY’S 


Patent Improved Compensating Metallic 


PISTON RINGS AND SPRINGS. 


Specially 
designed 





for 


Highest 
Steam 
Pressures 


and 
Superheat. 


Sensitive in Action.—Simple to Adjust. 
Wm. Buckley & Co. (Millsands), Ltd., Sheffield. 














We are specialists in the manufacture 
of Hydraulic Pressure Pumps, and 
have a complete range of types of 
modern design. 











| *y 
| | 
Have | 
you our | 
Catalogue ; 
on : he 


, | " 
File | ae 
e . <7" - aR er et te} a 


ROSE - DOWNS - & THOMPSON:LT 


OLD FOUNDRY ¢ HULL 


, LONDON: SHANGHAI: * 
28, Victoria St., S.W.1. 29, Canton Road. 
Eetablished 1777. ° 


“ 

















+GF+ are the best malleable iron pipe fittings made for 
| —and for water, gas, oil and air service. Every +GF+4 up to 
inch. Sizes 1—6 inch are tested up to 360 lbs. per square inch— 


+GF+ Fittings, only tested metal, having a minimum tensile 
| strength of 50,000 lbs. per square inch is used ; which means that 


| | the wrenches and strains incidental to assembling pipework. We 
| | have 8,500 sizes and types. Immediate delivery. 














Why you cannot 
afford NOT to use 


+6 F + Fittings. 





working steam pressures up to 225 lbs. per square inch at 650°F. 
t inch dia. is tested to 570 Ibs. hydraulic pressure per square 


which is a guarantee of dependability. In the manufacture of 


every one is truly malleable and is able to stand, without splitting. 


~ 


Jeu rm 
/ EVERY FITTING\ THE ORIGINAL 
A a k fo . f SWISS FITTINGS. 


Catlosue Elias he 









\ GUARANTEED, /) 
\ ny NK, 
) 4 

e 


Lisi ig 


LE BAS TUBE CO., LTD., 


Dock House, Billiter Street, London, E.C.3. 
BRANCHES : \ 


GLASGOW : MANCHESTER: 3 BELFAST, 
9, Howard Street. 16, Deansgate. 45, Rosemary Street, 
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The Shannon Scheme 


From the hundreds of protective coatings 
available, “ Bitumastic’’ was selected to 
keep the vulnerable points of the Shannon 
Hydro-Electric Scheme free from corrosion. 
Why? Because the responsible engineers 
could not afford to take chances, and pre- 
ferred ‘‘ Bitumastic ’’ on account of its long 
record of successes in all parts of the world. 
Our free booklet offers sound advice on all 
corrosion matters—and illustrates other 
huge contracts which are “ Bitumastic” 
protected. Write for a copy. 


ne sandlilineill 
. 
i ceeteetneneelae 
Sole Makers: 


WAILES DOVE BITUMASTIC LTD., NEWCASTLE-ON-TYNE 








CONVEYORS 


also complete 


MECHANICAL HANDLING 
PLANTS fears 


Other Specialities : 
Gearing, 
Pulleys, 


Crushing and 
Screening 
Machinery 


| BARRY, HENRY & COOK, in., 


ENGINEERS & FOUNDERS. 


Head Office and Works : London Office : 
West North Street, 12, Palmer Street, 
Aberdeen. $825 Westminster, S.W.1. 


Telephone 3333 Aberdeen. _ Telephone Victoria 3519 
Telegrams * Barry, Aberdeen Telegrams “Barrorum, Sowest, London.” 








Inclined and reinforced piles driven 
by the Franki process at angles from 
5 to 25 degrees have great carrying 
capacity. They possess the same 
features of speed, economy and 
safety which distinguish vertical 
Franki piles. 
SEND FOR YOUR CATALOGUE. 

illustrated catalogue No. 3, with diagrams 


of the system and details of world-wide 
contracts, will be sent on request. Write to: 


FRANK! COMPRESSED PILE Co. Ltd., 
15, VICTORIA STREET, LIVERPOOL. 


Also at 
London, Glasgow, Belfast, Manchester, etc. 
Agents for Hall : Henry Mead & Co., Ltd. 


RTT 14 Be 
COMPRESSED PILES 1 @ 


CARRY MORE TONS PER PILE 018 











A 
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XX 


\ 
Best Sagtsen\ 


Tanned Leather 
BELTING, 
Hand-Sewn, 
made in our 
Redcross Street 
Factory. 








“LUBRANTS "’ 
high grade 
Lubricating 
OILS and 
G REASES, 
graded in 
viscosities 
and consis- 


—a complete range an 
tenciesforall 


My 
“il 
ana 


Also Cotton, 
Hair and 
** Balatite "’ 


ENGINEERS’ STORES 


machinery 
and plant re- 
quirements. 


Hn, (registered 

roe oN trade mark) 
Balata Belt- 
ings, Belt 
Fasteners 
etc. 


Also Gear 


TOOLS 
AND SUNDRIES pts, 


WRITE, WIRE or "PHONE a oe 
for LISTS and QUOTATIONS. 


W. H. WILLCOX & CO., Ltd., 
LATEST 


32 to 38, Southwark Street, LONDON, S.E1. 
THE 
“ FLUIFEED ” COLD 
** FLUIFEED ” 


Very sensitive feed control. 

Infinite number of feeds. 

Automatic adjustment to section being cut. 
Increased life of saw blade. 

Quicker sawing. 


OTHER SPECIAL FEATURES. 


New swivelling vice (patent applied for). 
Covered bed slides, 

Centralized control. 

Vee-rope drive. 

Tecalemit lubrication. 


BUILT IN SEVERAL SIZES. 


Cutting times: 24in. by 7} in. joist in 14 minutes. 
103 in. dia. M.S. Bar 4 minutes. 














Telephone: 
Hop 3140 (7 lines). 


Z 


Telegrams: 
e Baginaplye, Bere, London.” 











SAW 


GIVES 


Apply: 


NOBLE & LUND LTD 
Felling-on-Tyne. 


5064 
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Improved Self-Closing 


Boiler Stop Valve Stream Line 





a 
Improved High Lift eer erme dead Separator 
Saf Val The Only Self-Closing Valve in the World (Cockburn-MacNicoll Patent) 
afety v aive that satisfactorily combines Efficient Self- 
(Cockburn-MacNicoll Patent) Closing with External Indiction and Control The Simplest and most 


Approved at 50% reduction 


in Area of ordinary Safety COCKBURNS | LTD., CAR regen GLASGOW Efficient Separator at present 


Telegrams “COCKBURN wt B ne: 361 GOVAN (2 lin known 
Valves _ MN Se tok Edition). _Licber’s. ny ee BE, 




















T. F.&J.H. BRAIME LTD. - LEEDS. 


SHEET METAL PRESSINGS 


FOR ALL PURPOSES. 


























THREAD GRINDING MACHINES 


(Patent No. 377350 and others pending.) 


ror TAPS (INCLUDING TAPER PIPE), 
GAUGES, 
CHASERS (ALL TYPES), 


THREAD ROLLING DIEs. 


AUTOMATIC IN ACTION, 
SIMPLE IN OPERATION, 
PRECISION, ACCURACY, 
HIGH PRODUCTION. 
EASY AND ACCURATE WHEEL DRESSING CAN BE IMMEDI- 


ATELY EFFECTED, WHATEVER THE SHAPE OR PITCH, 
WITHOUT REMOVING WORK OR ALTERING SETTING. 





PETERBOROUGH. 


*9 6076 





ATKINS (PETERBOROUGH) LTD 











TAP SHARPENING MACHINES and 
TWIST DRILL SHARPENING MACHINES 
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PATENT CUTTER HOPPER AND DIPFER DREDGERS, 
FLOATING CRANES, GOLD AND TIN RECOVERY 
DREDGERS, AND DRAGLINE DREDGERS.- 


New Buckets, Links, Pins, Gearing, etc., supplied for existing Dredgers. 


FLEMING & FERGUSON, LTD., 


Shipbuilders and Engineers, PAISLEY, SCOTLAND. Estab. 1878. 
Telegrama: “* PHOENIX, Paisiry.” Telephone No.: PAISLEY 2648. 
London A gents: Messrs. Nye & Menzies, Capel House 62, }ew Broad Strect, 
Lendon. E.C.2. Tel. No.; LONDON Wall 6846. 










PLANT TO THE LARGEST 
DIMENSIONS & CAPABILITIES 


















Saal “ 74 a . % 
Law ee 




















7” 

Bs 4 AITON STEAM 

3 PIPES in the 
ARRIGHI 

POWER STATION 











Photo reproduced by 















kind permission 
of the 
UNION D’ELECTRICITE 
PARIS 







STEAM CONDITIONS 
525 Ibs, 850°F. 


& COLT? 

















ENGINEERING. 














18 


Silent Motors 


have been supplied to drive ventilation fans 
in the new 


“PARTHIAN” CLASS 
SUBMARINES. 


These Motors operate at high speeds, 
and the specification demands a very high 


degree of 
Silence 
in operation. 


“BULL” Motors of all types are de- 
signed to meet the most arduous conditions 
of temperature and humidity, and are 
operating in more than 


35 Countries 


and upon the high seas in all parts of 
the world. 
May we send you a copy of our 


Catalogue No. A128? 








EST. 1898 


pu: 






— 
E.R. a F. Turner, Ltd. 


MODE 
WEIGHING 


HAVE A 


SELF “INDICATING 
WEIGHER 


FOR EVERY TRADE & PURPOSE 








SLL SIZES & CAPACITIES 
FROM A SMALL SCALE TO THE 
LARGEST WE!IGHBRIDGE 









wily 


Wi } 


i 


I , 











SHEFFIELD tue 


AIZLEWOUD RUAD 











IPSWICH siaties se 





For every purpose. In every size. 


For every pressure from 1 in. of 
water column up to 40 tons per 
square inch. = 


Budenberg Gauge Co., Ltd, 


Broadheath, near Manchester, 
Manufacturers of Dial and Self-recording Instruments 
for Pressure, Temperature and Speed. 























—_ ---~-——+ 


a 
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To increase your furnace 
efficiency. To reduce your 
furnace supervision. To re- 
duce your fuel cost per unit. 
To increase your output. 
That is what gas is waiting 
at your door to do. 

A change over to gas in your 
factory is a step towards 
rationalization of the most 
practical and profitable sort. 
Gas _ firing releases both 
labour and space for re- 
munerative use. Enlarge your 
effective floorage, increase the 
efficiency of your personnel, 
by installing modern compact 
gas furnaces. For specialized 
information write to the 
Secretary of the B.C.G.A. 


Can save you space and labour 


WAITING 10 








Rossy 


SAFETY VALVES 


FOR PRESSURES UP TO 
2,000 LBS. PER SQ. IN. 


AND 
TEMPERATURES UP TO 1,000°F. 


HIGH LIFT NOZZLE TYPE 
GRADUAL OPENING AND CLOSING 








EXCEPTIONALLY LARGE 
GUARANTEED DISCHARGE 


Send for free pamphlet EP 1256. 





STYLE H.N. 








ROCKWOOD 
xe STEEL UNIONS. 


Pressed from SOLID STEEL plates—no 
blow-holes or seams. Fitted with TWO 
BRONZE SEATS. RUSTLESS. 


Tested to 1,000 Ibs. pressure. 
Send for free leaflet No. E1200. 


6927 


CROSBY VALVE & ENGINEERING CO. LTD. 


42, FOLEY STREET, LONDON, W.1. 




















THE BRITISH COMMERCIAL GAS ASSOCIATION, 28 GROSVENOR GARDENS, S.W.1 
SUPERHEATERS 


UNI BY TEST—THE BEST 


a on 
OVER 12,000 NOW IN SERVICE. 





CONSISTENT IMPROVEMENTS 
IN QUALITY AND DESIGN 
DURING THE LAST TWENTY 
YEARS HAVE BROUGHT UNIT 
SUPERHEATERS TO A STATE 
OF UNIFORM EXCELLENCE 
UNSURPASSED TO-DAY FOR 


RELIABILITY 
& EFFICIENCY. 














“ Specify 
‘UNIT’ 


Superheaters.” 


























hh php>AiRiAhihAhhAhAhAshi thi Ait ith fiiahtigchtisastadtid trad trortrdratrartadatid 

















Application of a UNIT Superheater with 
standard el ts to a L h 





ire Boiler. 


Specialists in Design and Manufacture also 
of Solid Drawn Weldless Steam Pipework. 


UNI SUPERHEATER 
AND PIPE CO., LTD., 
Unit Works, SWANSEA. 
Tel. : Swansea 4195. 6961 


Grams : “ Superunits,” Swansea. 





th th et hh eh eh eh eh hh eh A A a ek ht ht te et et el 
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ALL-RAIL ROUTE 


to and from the 


CONTINENT 


via 


HARWICH - ZEEBRUGGE 
TRAIN FERRY 


THROUGH TRUCK SERVICE 


Saves Packing, Handling 
and Time. Less Risk 
of Damage. 


DAILY SAILINGS 


Full particulars from Great Eastern Train Ferries, Ltd., 
111, Hamilton House, 155, Bishopsgate, London, 
E.C.2, 0002 


SPECIALLY SUITABLE FOR 
HEAVY MACHINERY 
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SPECIFY— 


GENUINE 
HYATT 


ROLLER BEARINGS 


ENUINE Hyatt Roller 
Bearings are the product of 
more than 40 years’ contin- 


uous experience and development. 
No effort or expense has been 
spared in scientifically determining 
what are the best materials, and 
the best manufacturing processes. 
Only by the exercise of such care 
has it been possible to build ur 
that reputation, which has madk 
the name “Hyatt” synonymous 
with reliability the world over, 

It is in your interest to satisfy 
yourself that you are benefiting 
”y this experience Insist on the 
genuine article 


Proved by Performance 


“oe ett 
tage tial 


Oey gyntlt Meas gant Manag gggttl aga gyal 


HYAT T 


DELCO - REMY 
GROSVENOR RD., 





LONDON, S.W.1. 







1 
engygyttt ag gett tages 





TRANSMITS ALL THE POWER 
It Slips not —so wastes not 
It Stretches not—It breaks not 


It is the strongest belt known. 


GET IT. 


Write the Sole Manafacturers: 
FLEMING, BIRKBY & GOODALL, LTD., 
WEST GROVE MILL, HALIFAX, ENG. 


Telephone : 3748 (2 lines). 
: “ Fleming, Phone, Halifax.” 




















MANUFACTURERS 


ME OF ALL 





















FOR FIRE 


TYPE E. 902 
1 quart size 
D.A. Pump 
suitable for 
=:  PROTECTE 
MotorVehicles 


and Electrical 
Establish- 
ments. Kills es 


trol fi , ° 
=f eo ab A SPARK may send your works up in flames 


of electrical to-morrow ... an overheated exhaust pipe may 
shock. reduce your most valuable lorry to blackened 
scrap to-morrow. 
Take time by the forelock to-day. Equip your works 
and vehicles with 


VALOR FIRE EXTINGUISHERS 
There's no “perhaps” about VALOR EXTIN- 
GUISHERS—they act at once, filling the fire at 
the source, effectively and with little effort. 


Easily handled and understood by anyone. Last 
for years and keep charges undamaged. _Ilustrated 


types are only representative of our large range. 


Write for List 6/V51. 


FIRE 
















Consult us for all your 
power transmission 
appliances : pulleys, shafting, 
plummer blocks, couplings, 
pedestal bearings, belting, 
etc. 












We have big stocks and can deliver at 
24 hour's notice. May we send you our 
complete catalogue ? 


1499 


FRANK 


SN WIGGLESWORTH &ceL® 


CLUTCH WORKS, SHIPLEY, YORKS, 
"Phone : Shipley 954. ‘Grams: Clutch Shipley. 
London Office : 


POMEROY HOUSE, 
28a, BASINGHALL STREET, E.C.2. 


Telephone : Metrop 2611. 
Telegrams : Clutchdom, Ave, London. 





ially suited for export; 
formula for recharging 





England for recharges 


VALOR 


FIRE EXTINGUISHERS 


USED ALL OVER THE WORLD. 


The VALOR CO. Ltd., 
Valor Works, Bromford. 
ERDINGTON, BIRMINGHAM, ENGLAND. 
London : 120, Victoria Street, S.W.1. 


Buy British Goods. 


9490 
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PATERSON 


WATER SOFTENER 


at Wolverhampton Electricity Works. 
Capacity 15,000 gallons per hour. 


Sixteen Paterson Plants of capacities ranging 
from 4,000 to 30,000 gallons 
per hour are now in course of construction 
for the L.M.&S. Railway Company. 


THE PATERSON ENGINEERING C°. LTD.. 
21, Windsor W.C, 


6853 


House, Kingsway, London, 


















































As a check on the heat 
treatment of “Eclipse” 
Blades, a number daily 
taken at random from 
the production are 
examined on_hard- 
ness-testing machines. 















Similarly, tests are 
carried out after every 
process to ensure 
the uniform high 
quality of 






HACK SAW 
BLADES 


Sole Manufacturers QSa 
JAMES NEILL & CO. (Sheffield) LTD., Composite Steel Works, SHEFFIELD, 11 


Obtainable from 
all Tool Dealers 




















Where MARRYAT-SCOTT 
ELECTRIC BRAKES 


are in use 


No. 10.—The 12 MARRYAT-SCOTT LIFTS 

at Boots New Factory, Beeston, Nr. Nottingham 

The Lifting Capacity of these Lifts ts over 13,000 Tons per day 
Ov Works output now is over 600 


Brakes per month. 


Stock range for both A.C. and D.C. 
interchangeable brakes from 4 in. to 30 in., 
retarding torque up to 4,000 lbs. /ft. 









All moving parts are balanced so that a 
Marryat-Scott Brake will function equally 
well, mounted in any position. Dust and 
weather-proof ; water-tight; SILENT ; 
powerful. 
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SECTION XX 





Your Enquiry is invited 


MARRYAT & SCOTT L"™ 


75, Clerkenwell Road, London, E.C.1. 
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“NALLSIDE” 


CONTRACTORS TO- 
BRITISH ADMIRALTY, WAR 
DEPT., and FOREIGN and 
COLONIAL GOVERNMENTS. 


Manufacturers of— 

MILD STEEL PLAT ANGLES, Zed Bars, Tees and 
all forms of Sectional Bars required for Ship, Boiler, 
and Bridge Building, and other constructive purposes, 

CASTINGS of all kinds and largest sizes for Ship Stems, 
Sterns, Posts, Anchors, Rudders, &c. 

RAILS, BILLETS, FORGINGS. 

AXLES of highest quality, to meet the requirements of 
Home and Colonial Railways. 

TYRES.—Locomotive Carriage and Wagon, to all 
requirements. 


SPECIAL STEEL ofall kinds for constructive purposes. 


THE 


STEEL COMPANY « SCOTLAND 


57, RENFIELD STREET, ~ 


GLASGOW. 












For Steam Yachts, Tugs, Coasters, Oil 
Tankers, Stern Wheelers, and Side 
Paddle Steamers... 


We are contractors 


a : Lfflee, 
indie ¢ and Colomtal 
, and alll 
. Porvign © 
\ vreeaele. 
S 


CAIRD & RAYNER LTD. 


Admiralty & War Office Contractors. 


FEED WATER FILTERS. Pressure or Gravitation duty. 
Duplex or Simplex Types. 


FEED WATER HEATERS. Live or Exhaust Steam Types. 
EVAPORATOR S,. LiveorExhaust Steam Types. 
COMPLETE FRESH WATER DISTILLING PLANTS. 
































Duplex Pressare Type Filter. 6387 


777, Commercial Rd., LONDON, E.14. 


Telephone :—EAST 0210. Tel. Address :—“ VAPORIZE, LONDON.” 











We (are exhibiting at STAND No. 23G, British Industries{ Fair, BIRMINGHAM, 20th February to 3rd March, 1933. 








FLAMEPROOF 
MINING - TYPE 


SWITCH-PILLARS 
TYPES F, E, AND Ki 








60 AMPERES TO 400 AMPERES | 
660 VOLTS TO 3,300 VOLTS | 








CARRY 
BUXTON 


CERTIFICATES 


No. F.L.P. 81 
No. F.L.P. 82 
No. F.L.P. 92 







i. 



























SIMPLICITY 








AOCURAOY 






































QUITETITE occu: 
REDUCING VALVE 


THOUSANDS OF THESE 
VALVES ARE IN USE 
THROUGHOUT THE 
WORLD AND ARE 
GIVING COMPLETE 
SATISFACTION, 


DAVID AULD « SONS 


WHITEVALE FOUNDRY, 


GLASGOW. 
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TUBE 
SPECIALISTS. 


Put our name on your list as specialists in 
everything relating to weldless steel tubes— 
as the one firm to whom you can turn for 
help in every tubular problem. 


We make tubes in thousands of different 
shapes and sizes. We use every known 
method of tubular construction in the best 
equipped Tube Manipulation Mill in the world. 


We have made articles by tubular methods 
for hundreds of different industries, and our 
special knowledge of the possibilities of 
tubes is entirely at your disposal. 





The possibilities of tubular construction are 


described in our 40-page booklet 


entitled, 


“MAKE IT WITH TUBES.” Every engineer and 
manufacturer should read this book. May we send 


you a copy? 


ASK FOR BOOKLET No. 30. 


6802 


ES & POLLOCK LTD 
URY BIRMINGHAM 






















> ae wren” . 2 oa alee pe Bagration 


An Air Filter that cleans 
itself whilst working 


At amodern Steel Works they have installed Visco Self- 
cleaning Rotating Air Filters; which are the latest and 
quite the best of all Air Filters. 


ae et 


This pattern automatically rids itself of accumulated dirt 
and dust whilst working. It is made entirely of metal, 
costs nothing for replacements and removes 98% of dust 
from the air circulated. 


May we send you particulars of this—the last word in Air 
Filtration ? 


VISCO 


ENGINEERING © E> 


STAFFORD ROAD, CROYDON, SURREY 


Telephone ; Fairfield 4181/3. Telegrams ; ‘‘ Curmit, Croydon.” 
Also makers of Water Cooling Plant, Dust Collection Plant and Vacuum Cleaners. 
6830 — 














We are exhibiting at STAND No. 23G, British Industries Fair, BIRMINGHAM, 20th February to 3rd March, 1933 








In all situations, damp or dry, 
hot or cold, and in all industries, 
“Castle ’* Type-MF motors give 

| efficient and reliable service. 
They are soundly designed in the 
light of many years’ experience ; 
they are strongly constructed of 
the best materials; they embody 

| a special cooling arrangement ; 
and they have all the advantages 
of ordinary totally-enclosed 
motors without their disadvan- 
tages of large size and weight 
| for a given output 


i PF 


' | Pamphlet No. 760 gives full de- 
tails of these very useful motors 








FERS 







































; p Qy 

; <\ SALISBURY HOUGE 
MM ONDON WALL 
FUNICULAR RAILWAYS” 


Sole Agents for the British Empire, Wrights’ Ropes Ltd., Birmingham. 







6643 





Cc 
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ARMLEY, LEEDS. 


1765 


1 ae 

















THE 
ROTOKLENE 


STRAINER 





Rotation of the handle rapidly | 
and thoroughly cleanses the filtering 
medium by positive high pressure, | 
reversed flow definitely depositing 
the sludge in the special sump. 
Specially recommended for difficult 
fluids. Available in non-corrosive 
metals. 


For further particulars and prices apply : 


ASHWORTH & PARKER, 


RIVERSIDE WORKS, BURY, LANCS. 


Telegrams: Kinetic Bury. Telephone: 620/1. 
5758 


BIRMINGHAM 





POLISHING & GRINDING MOTORS 


A copy of Section 200 of our catalogue 
covering a range of the above machines will 
be sent to you on request. 


GUARANTEED FOR EVER. 


BRISTOL CARDIFF_Z EDINBURGH GLASGOW 


LEEDS LIVERPOOL LONDON MANCHESTER NEWCASTLE NOTTINGHAM 


PETERBOROUGH SHEFFIELD 








OLDEN 


RICHARD SIMON & SONSLTD. 





PHOENIX WORKS 








ow OmOn = 





CENTRIFUGAL 
PUMPS « 


6574 





ENTWISLE & GASS 


LTD., 
ENGINEERS, BOLTON. 


HYDRAULIC 


PLANT and PRESSES | 


PUMPS 


Tel: * Pewndry, Botton.” 











HYDRAULIC 
CENTRIFUGAL 
HIGH SPEED PLUNGER | 


Tel. Ne. : 1980 Betton. | 


— 





AUTOMATIC WEIGHERS 


FOR WEIGHING IN BULK 
AND INTO SACKS, ETC. 


SIMON 








NOTTINGHAM 







BASFORD 
NOTTINGHAM 


MAKERS 
FOR 
40 
YEARS, 




















DEC. 30, 1932. | ENGINEERING. 





15 





PER MINUTE 


PULL 


These photographs are actual size. 





CUTTING SPEED 417 FT. PER MIN. 
SCREWING ,, 90 oe ” 


/1007 BRITISH 


British Ore, British Billet, British Bar. 


MILLS 


SUPER HIGH SPEED FREE 
CUT t= STEEe 








THE FASTER 
YOU CUT IT 
THE BETTER 





THE FINISH 


ld 


© IS TO-DAY FAR AHEAD OF FOREIGN 
FREE CUTTING STEELS 





* JAMES MILLS LTD. 


BREDBURY STEEL WORKS AND ROLLING MILLS, NEAR STOCKPORT 








STEEL CASTINGS 


by Open Hearth Acid Process from 
12 tons to a few pounds in weight. 


TO PASS ADMIRALTY, LLOYD'S, BOARD OF 
TRADE OR BUREAU VERITAS TESTS. 


Castings for Railways, Shipbuilding 
Yards, Engine Works, Rolling 
Mills, Iron Works, Bridge Work, 

Hydraulic and Electrical 
Machinery, Mining, River Dredger 
Excavating Work. 


6931 


SPECIALITIES : 
Tooth Wheels and Pinions used 


in connection with Cranes, 
Winches, Capstans, etc. 


Cast Steel Anchor Heads. 





MACHINE MOULDED CAST STEEL HELICAL BEVEL GEARING. 


W. SHAW & Co., Ltd., Wellington Foundry, MIDDLESBROUGH. 


WELLINGTON, MIDDLESBRO,”’ ON ear AND WAR OFFICE LISTS. 
London Office: 90, Cannon Street, E.C.4. - Representatives: G. 8. DAVIDSON & C. H. SHARPE. 
Representative for Manchester and Birmingham Districts: T, W. F. "DI IXON, Clifflands, aoe ’ pees 
Glasgow Ofhce: 4, West George Street, Glasgow. - Re presentative : J. G. McO 

Agent for Leeds and District: G. G. 8. GRU NDY, 24, Basin hall Street, tw 
Agent for Durham and Nothumberland, G. NELSON 14, Akenside Hill, Newcastle- -on-Tyne. 


Telegrams—" 


Constructions in 


Mild Steel, 


Cast Iron, 
Stainless Steel, 
Homogeneous Lead-Lining 


ASHMORE, BENSON, PEASE & Co. L'®. 


Stockton-on-Tees. 


TANKS 
GALVANISING & CONSTRUCTIONAL IRONWORK. 
JOSEPH ASH AND SON, LIMITED, 
Rea Street South, BIRMINGHAM. 6803 





6660 














6948 





JOHN SPENCER, L”™ 
WEDNESBURY. 
IRON & STEEL 


TUBES 


POLES, STEAM MAING, PIT PROPS, &o. 


Complete 
Galvanising 
Plant. 


THOMPSON BROS. (BILSTON), LTD., 


Bilston, Staffs. 


BULL'S METAL & MELLOID Co. 


HgaD OFvick AND WORKS: Limited, 
YOKER, GLASGOW. 
: “MELLO, YOKER,” 
BULL'S META L.—Pro Hers, Bars, Sheets, Pum 
tert Salve Spindles, ondenser Stayed Plates, 


MELLOID. bes, Cooling Markand Patented.}—Con: 

nom FL ye ok. Tubes, Stays 

andPintes. Valves, ae, 
WHITE aaTaLe- seDabbitte, Piast *&o, 

















TANGENT 
ELECTRO- MOTOR 
SYRENS 


PECIALLY 
constructed 
to meet the requirements of 
modern industrial concerns. 


Tangent Syrens, for Service 
mains either A.C. or D.C., are 
well known for their thorough 
reliability and are used univer- 
sally. Made from 1/!0th to 
8 Horse-power. 


“ Gents’ Directors, Shareholders, and 
Products are British."’ 


Write for comprehensive leaflet free on request. 


(@ANGENG) 


GENT&C°L° 


London: 47, Victoria Street, 8.W.1. 
Neweastle-on-Tyne; Tangent House, 
Blac. Street. 6421 

















FARADAY WORKS, LEICESTER. 
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ab HERBERT 


60° SAVING ON DIES 
° AND MOULDS! 


[F you are making drop forging dies, 
hot brass pressing dies, press tools, 
Bakelite and other plastic material moulds, 
rubber moulds, glass moulds, rolls for 
metal sections, we cordially invite you 
to our demonstration at Coventry of 
Keller Automatic Diesinking machines 
and Monarch-Keller Automatic Form- 
Turning Lathes. These machines are 
effecting savings up to 60°/, compared 
with ordinary methods. 

















This is the finest collection of tool-room 
= ee - machines ever shown in this country and 
This die for a universal joint coupling was cut from a standard an opportunity not to be missed. 


die- steel block in 8 hours on the Keller Automatic Diesinker. 


ALFRED HERBERT LTD. COVENTRY 


ra 


ROLLING MILLS OF IMPROVED DESIGN 


ALL TYPES FOR IRON, STEEL 
AND NON-FERROUS METALS. 





























ACCESSORY MACHINERY 
OF ALL KINDS. 


[ MAKERS OF ROLLING MILLS FOR 
OVER 50 YEARS AND SUPPLIERS 
OF MANY OF THE MOST MODERN 
INSTALLATIONS IN GREAT BRITAIN 





AND ABROAD. 


Im OSS X 2m745 BLOOMING MILL. 





DAVY BROTHERS Lb csiasisie 


SHEFFIELD. 1830. 
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HOLES 
18 PER MINUTE 


HIS Herbert Patent All-Electric 

Drilling Machine with 6-spindle 
drill head and indexing fixture is 
drilling 18 holes in chrome-nickel 
steel gears in | minute. 
You use multiple tooling in the 
Turret Lathe Department, why not in 
the Drilling Department ? 
Remarkable savings can be effected. 

















Let us give guarantees of production 
on your work. = a 


ALFRED HERBERT LTD. COVENTRY 














Constructed of Best Siemens 
Martin Mild Steel 
BRITISH MANUFACTURE 
Designed for efficiency 
combined with long service. 


Makers to Admiratty, War Office, Crown 
Contractors, Crane Makers, etc. 


Established 1864. 










6400 


aS>_ =” 


CLAYTON. SON « CO. LTD 


City Boiler Works —- Moor End-Hunslet- LEEDS 


Telegrams. GAS, LEEDS. LONDON OFFICE. 5, Victoria St. §.W.1. 
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poy (ENNIS) 
Patent Sun and Planet 
Friction Eliminator, 


but we also make a roller pattern, and one incorporating a multi-directional 
movement giving a caster effect. All patterns operate on the same 
principle, but many modifications of this principle are possible, and we 
shall be pleased to work out designs to suit our customers’ conditions. 





It will be seen from the sectional illustrations given, that the thrust 
bearing enables the “load”’ or “‘contact”’ ball to support in a practically 
frictionless manner, a load moving in a direction perpendicular to the plane 
of the section, and that the depth of the whole unit is very small. This 
shallowness is one of its most important features. 


THE HOFFMANN MFG. CO. LTD. e730 CHELMSFORD, ESSEX 











PATTERNS PROFITABLY— 


—you need these 
modern machines 


Your pattern makers will produce 
cleaner and more accurate work in less 
time when aided by the latest type 
Wadkin machines. 

The Machines Wadkin offer include 
several highly specialised types such 
as Universal Pattern Millers, and 
large multi-speed Lathes, as well 
as the standard types of wood- 
working machines. 

in design they embody the very latest 
engineering practice and practically 
all are available with self-contained 
electric drive. 





The latest Wadkin 

Bard Saw with 

Beilt-in = Flectric 
drwe 





























Why not look into your pattern 
shop methods? You may not know 
that you need new and more efficient 
equipment, but it may be well worth 
your while to findout. May we help 
you by posting illustrated literature 
describing the latest machines? 





—_ a : - 
A tattery of Wadkin Lathes im the pattern shop of 
Alfred Herbert Lid. 











— 





Wadkin i 


ern LEICESTER. 165, Queen Victoria St., London, E.C.4. 
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For those loads that cost so much to 
Hoist, Haul, or Drag by man power 
use an 








Light 
Compact 
Economical 


Machine 


for 
100 The Air Winch has been designed to 


i — meet the demand for a low-priced, reliable, 
efficient machine for the raising and 
lowering of material, hauling of trucks, 
etc., etc., more quickly and more cheaply 
than is possible by manual labour. 


an 


CAMBORNE - - -. - ENGLAND 












LONDON GLASGOW EXETER SHEFFIELD 
Broad Street House, 7, West George Street, 132, Monk’s Road, White Building, Fitzalan 
E.C.2. C.2. Heavitree. Square. 

OXSHOTT CARDIFF BELFAST DUBLIN 







The Old Cottage, 20, Westville Road, 19-25, College Square, 3, Beresford Place. 
Oxshott Road. Pen-y-lan. East. ; 











AND REPRESENTATIVES THROUGHOUT THE WORLD. 
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MONEL 
METAL 
saves pickling 
costs 








Metals used in the construction of 
Pickling Equipment must be capable 
of withstanding rough usage under 
corrosive conditions. 


Monel Metal has proved to be most 
satisfactory for equipment used in the 
pickling of steel sheets, rods, tubes, 
wire, forgings, castings and holloware. 
It is being used regularly with success 
in sulphuric, hydrochloric, and hydro- 
fluoric acid baths 


The high tensile strength of Monel 
Metal permits the use of light section 
material for crate construction, with a 
consequent increase in capacity. Crates 
of Monel Metal, unlike wooden crates, 
do not absorb the pickling acids, 
thereby effecting a marked economy in 
operating charges. 


In many cases Monel Metal equipment 
is still as good as new after 6 years’ 
service, where materials previously 
used only lasted a few months. 





Please send free of charge your latest publi- 


* Monel Metal is a registered TRADE MARK— : , , : 
the property of the Internationa! Nickel Coy. line, cation on Monel Metal Pickling Equipment. 





sida a d Vv ateregi. & CO. | TD. PONED occccccccosevccscseccnuedvensssecsensadtaeetiabentcan 


To HENRY WIGGIN & CO. LTD. 
» MONEL-WEIR LTO THAMES HOUSE, MILLBANK, LONDON, S.W.1 
MQlab 
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MULTI-CYLINDER HORIZONTAL 


Oil Engines 


ee Oil Engines—manufactured by pioneers and specialists in the design 
of Airless Injection Engines—can be supplied for all Industrial and ‘Electric 





Power Station work. 


Vertical and Horizontal Engines, using cheap fuel and working on the 
Ruston principle of airless injection, are made in a range of sizes from 
10 to 1260 B.H.P. 


For certain conditions the Multi-Cylinder Horizontal Engine possesses_advantages 
over the Vertical type. Our wide experience in the manufacture of both models 
enables us to recommend the class of engine—horizontal or vertical—which will 
best suit the needs of any particular station. 


Power Users wishing to install economical power plant are offered the services 
of experienced installation engineers, who give expert advice without obligation. 
Send a note of your requirements to : 


RUSTON & HORNSBY LTD 


LINCOLN - - - : ENGLAND 
LONDON : Imperial House, 15-19 Kingsway, W.C.2. 
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Above: 2,000 Kw. 
“ Awlinwun ” pass-out 
Condenser - Turbo - Alter- 
nator and Tandem D.C. Generator 
Lefe : 1,000 Kw.‘ Awlinwun "’ pass- 
out Condenser-Turbo-Alternator. 


———=—=— 


pag] MODERN 
pait]| TURBO - GENERATOR 


2 FOR INDUSTRIAL APPLICATIONS 


The leading features of “Awlinwun” 
Condenser-Turbo-Generator sets are: 


1. The surface condenser shell is 
specially designed to replace the turbine 
baseplate, thereby eliminating the 
condenser basement and effecting great 
savings in building and foundation 
costs through saving in vertical height 





























Above: 500 Kw. 
“ Awlinwun " » C. 
Condenser Turbo- 
Alcernator. 


Righec: 1000 Kw. 


Sesteecer as compared with the older basement 
Alternator. arrangement. 


Below: 250 Kw. 
“Awtlinwun” LP 
Condenser-Turbo- 
Generator 


2. The cost of and space required by 
foundations is reduced to about 
one-fifth as compared with basement 
arrangement. 

3. Each installation is designed as a 
whole and not as an assembly of separate 
standard parts on one floor level. 

4. Simple to operate ; plant controlled 
from central position on one floor level. 
5. Arrangement lends itself readily to 
rapid erection on site, which can be 
carried on with little or no disturbance 
to surrounding plant. 

6. Very economical in steam consump- 
tion and maintenance. 

7. Condenser of the latest “ Regenera- 
tive” type designed to conserve the 
maximum amount of heat in the 


condensate for boiler feed purposes. 

8. Complete dependability. 

In addition to manufacturing complete generating sets, 
this Company offers the advantage supplying the 
necessary auxiliary pumps. Each installation is developed 


as a complete unit and the design of the various items 
is considered in relation to the final arrangement. 


W.ELALLEN. SONS © Co.Lap. 


reerpricaren: BEDFORD, ENGLAND. tesa: 


PUMP, BEDFORD BEDFORD 2201. 





The “Awlinwun ” is the ideal power unit for 
industrial undertakings. Sets installed are 
giving successful operating results in Gas 
Works, Iron and Steel Works, Paper Mills, 
Textile Mills, various Industrial Undertak- 
ings, and The British Admiralty. 





WRITE FOR DESCRIPTIVE PUBLICATION 
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VICK 


ARMSTRONG 
CAMMEL 





The T.E.V. ** Queen of 
Bermuda’ in which 
ESC Boiler Drums are 
being installed, as she 
will appear when 
completed. 









TT f 







For over half a century Vickers, Armstrong 
Whitworth and Cammell Laird have been 
recognised as the greatest manufacturers of 
guns, which are essentially high-pressure vessels. 
The English Stee! Corporation in which the steel 
interests of these firms are incorporated have 
added to this great experience a close study of 
the manufacture of high-pressure vessels, 
both open ended and closed ended with the 
result that to-day their authority in this class 
of work is recognised throughout the world. 


Registered Office : 


VICKERS WORKS, 
SHEFFIELD. 





. } x M) hin ™, . Fu a a : _ of , 
iN Mh Hah i dia =e Hi) Wii i 
i th / 















ra “ } = _—— 
S a er a .—— 
- : 4 on ‘ite . 


‘oer ‘ = hat, 
| | —_ 
Beg = 


Bo “i 


ns, 






ESC Boiler Drums are used in 
Super Power Stations. 


- FORGED 
DRUMS 










na FLT 





ba ili 








Group of Boiler Drums 
made for the 48,500 ton 
Q.T.S.S.“*Conte di Savoia.” 





Babcock and Wilcox 
boilers for the 
*‘Queenof Bermuda” 
the Boiler Drums for 
which were supplied 
by the English Steel 
Corporation 





English Steel Corporation £ta. 





incorporates the Steel interests of 
VICKERS - ARMSTRONGS (at Sheffield and Openshaw) and CAMMELL LAIRD. 


ENGINEERING. 





(DEC. 30, 1932. _ 





Industrial 





ohns-Manville 


wish you a 
Prosperous New Year 


“HOW... 


Heat wasted is profit thrown away. 


It means high fuel costs, and low 
thermal efficiency. 


It means that competitors, who have 
employed suitable heat insulation, 
can underquote because their pro- 
duction costs are lower, and their 
greater plant efficiency enables them 
to follow specifications and sched- 
ules easily and more accurately. 


Johns-Manville Industrial Insula- 
tion will help you to maintain your 
profit at reduced prices, too, if 
necessary, because it gives : 


1. A direct saving in fuel 
consumed perunitof output. 
2. Bettercontrol of furnace 
atmosphere and _ tempera- 
ture. 

3. Increased rate of heat- 
ing. 

4. Greater production 
from the same equipment. 
5. Decreased losses of 
Sunday “ shutdowns.”’ 

6. Higher temperatures 
of the preheated air and gas. 
7. More steam generated 
by waste heat boilers. 


JOHNS-MANVILLE CONSULTATION 


SERVICE. 


Seventy-two years’ successful insulation ex- 
erience in hundreds of industrial processes 
ow made Johns-Manville the foremost au- 
thority in the world on heat insulation prob- 
Johns-Manville engineers—experts in 


lems. 


You 


heat insulation—are at your service for con- 
sultation without any obligation whatsoever. 


Johns-Manville 


Insulation 


SILOCEL 


SUPEREX 
ASBESTOS 


JM 


JOHNS-MANVILLE CO. LTD., 44, VICTORIA STREET, S.W.!. 





Telephone: Victoria 7792, 3. 


BANROC 
ROCK CORK 


From 400°F. below zero to the highest industrial temperature 


This 
will be sent—post 


SILOCEL is acknowledged through- 
out the world as the most efficient 
heat insulator available for moder- 
ate and high temperatures. N.P.L. 
tests show that these products cost 
less per unit of insulating value 
than any other material capable of 
withstanding the same conditions 
of service. 


SILOCEL is available as bricks, 
powder and aggregate for insulating 
concrete: while SUPEREX pro- 
vides the ideal block form of insu- 
lation. 


pay for insulation 


whether you buy it or not 





valuable illustrated booklet 
free—on 


b uest. 
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HYDRAULIC RIVETTING MACHINES 











e IN STOCK e 


READY FOR IMMEDIATE DELIVERY. 








FOR A WORKING PRESSURE OF I500 LBS. PER SQUARE INCH. 





Portable Bear type. 15 in. gap. 33 in. daylight. Power 22 Tons. Bow Hanger. 
Portable Hinge type. 15 in. gap. 113 in. daylight. Power 30 Tons. Universal. 

Portable Hinge type. 18 in. gap. 15 in. daylight. Power 25 Tons. Bow Hanger. 
Portable Hinge type. 24 in. gap. 153 in. daylight. Power 20 Tons. Universal. 

Portable Hinge type. 15 in. gap. 15 in. daylight. Power 20 Tons. Bow Hanger. 
Portable Hinge type. 15 in. gap. 10 in. daylight. Power |5 Tons. Bow Hanger. 
Portable Hinge type. 24 in. gap. 16 in. daylight. Power 25 Tons. Bow Hanger. 
Portable Firehole Door. 5 in. gap. 12 in. daylight. Power 30 Tons. Bow Hanger. 


FOR A WORKING PRESSURE OF 1000 LBS. PER SQUARE INCH. 





Portable Flue type. 9 in. gap. 4 in. daylight. Power 30 Tons. Bow Hanger. 


FOR A WORKING PRESSURE OF I600 LBS. PER SQUARE INCH. 





Portable Hinge type. 20 in. gap. 20 in. daylight. Power 30 Tons. Bow Hanger. 


FOR A WORKING PRESSURE OF i850 LBS. PER SQUARE INCH. 





Portable Firehole Door. 6 in. gap. 83 in. daylight. Power 70 Tons. Bow Hanger. 








FULL PARTICULARS AND 
PRICES ON APPLICATION 








HENRY BERRY & CO. LTD., 
Telephone Nos. : LEEDS Telegrams : 
75481 & 2 Hunslet. a “* Rivetter, Leeds.” 








Telephone No. : London Office : Telegrams : 
3190 Victoria. 38, Victoria Street, Westminster, London, S.W.|1. ‘“* Vilvalle, London.” 


6090 

















E 
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7 Patent 
wprard” impulse sshd toby hago anahorsser— ROBERT BOYLE & SON, 65, HOLBORN VIADUCT, LONDON. 


Government Report (Bive Boox). 


FIRTH STAINLESS STEEL 


THOS. FIRTH & JOHN BROWN, LIMITED, SHEFFIELD. 


“FOSTER” 


| eee lire a" oe AUTOMATIC TEMPERATURE 
“T° | "aa ey CONTROL 


Vf : | Ae mB Will improve the efficiency of your 
Heat Treatment Plant whether it be 
Electrical, Gas, or Oil heated. 




















Write for publication No. 58. 


‘*FOSTER " Automatic Temperature Control Panel at the Works of FOSTER INSTRUMENT Co., 
Messrs. Alfred Herbert, Ltd., Coventry, the well-known machine-tool DEPT. E. LETCHWORTH, HERTS. 


makers, controlling Wild-Barfield and Gibbons manana: heated furnaces. 

















TAYLOR & CHALLEN PRESSES 


TAYLOR & CHALLEN 


LIMITED, 
ENGINEERS & MAKERS, 


BIRMINGHAM. 

















Weight— 
33 cwt. 














. 1003 GUILLOTINE SHEARS WITH ss covets CRANK PRESS. PRESS 1257. 
PRESS 370. PRESS 1220 INCLINABLE. GRIPPER. For Blanking and Forming Sheet Steel Frame, Friction Clutch. High 
Cuts out a Mild Stee! Blank, I! in. dia. Weight—30 cwt. Weight—S3 cwt. Metal Work. Weight—144 cwt. Speed. Weight—480 cwt. 























Cc — 


SILLINGTON E NEWTON [10 loncPort. SraFFs. 





eaaemnle ESE 
BRONZE ALLOYS S 


PROPELLER 


FOR RECIPROCATING & DIESEL ENGINES 
ALSO TURBINE DRIVEN VESSELS. 
161019 TONS PER O° 


TENSILE STRENGTH sore ” 
ELONGATION - - - - 25% 1n2° oR 3” 




















“NAVO” WHITE BRONZE 
| FOR HIGH SPEED & HEAVY BEARINGS 










ENGINEERING. |SUPPLEMENT page I| 2 


=I 


DEC. 30, 1932.| 






































IL 
































= . * Mes deg 








GLASGOW CORPORATION WATER SUPPLY, 48in. ““S & L’’ STEEL PIPES BEING LOWERED INTO TRENCH 


The chief advantages associated with the supply of “S @L” Steel Water 
Pipes are :— 


1. Reduced laying costs—longer lengths mean fewer joints. 
2. Absence of leaks—Steel Pipes resist modern traffic vibration risks. 
3. Absence of breakage—Steel Pipes will not break. 


STEWARTS 
anv LLOY DS ur 


GLASGOW + BIRMINGHAM + LONDON 
ee 
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A few recent types and installations. 


F.L.SMIDTH 2 Co., 


ENGINEERS, 


VICTORIA STATION HOUSE, 
VICTORIA STREET, 


LONDON, 
S .W.I! 





TELEPHONE. ; TELEGRAMS: 
FRANKLINGIO7& 6108 FOLAS MIDTH, LONDON. 
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Your problem 
is our speciality .. . 
THE MORRIS ADVISORY BUREAU 


The standard 12/24h.p. 
Morris Industrial En- 
gine (Clutchless type). 


service adotg. M.I.E. 214. 


OFFERS 


@ Now and again you’re bound to 
come up against some power problem 
that you’ve not met before. You want 
an engine that will handle a new job in 
the most economical way; you’re out 
to overcome an unfamiliar snag. That’s 
where we can be useful. Because in 
the nature of things we have to deal 
with very diverse engineering activities 
we have a pretty wide acquaintance 
with power problems and considerable 
flexibility in dealing with them. 


® Advice basedonwork. 
ing experience 


Our Advisory Bureau is efficiently 
organised and represents a wide work- 
ing experience, the sum total of 
which is yours for the asking. You 
will get honest advice as to the best 
type of engine to instal; clear-headed 
recommendations when any special 








INDIVIDUAL 











..%.. MORRIS 


INDUSTRIAL ENGINES 


SERVICE 


modification is needed to adapt it to 
cope with your special difficulty. 


® Close contact with 
latest practice 


Incidentally, of course, the Bureau 
helps us to help our customers. It 
helps to keep Morris engineers in close 
and immediate contact with new and 
unusual types of jobs; it suggests new 
applications for the versatile Morris 
range. It pools the most up-to-date 
experience in the interests of general 
efficiency — ours and yours, too. 


Can we help you? Naturally our 
assistance carries no obligation on your 
part and costs you nothing. 


® General Details 


Four-cylinder, side-valve, four-stroke. 
Made in five sizes: 5/12 h.p., 10/20 h.p. 
and 12/24 h.p.— Petrol Models, and 
9/16 and 11/18 h.p. — Paraffin models. 
All sizes can be supplied with clutch, 
for intermittent work, reverse gear, 
water pump, reducing gear and governor 
—or without these components, as re- 
quired. Speed range—300 to 2,000 
r.p.m.—from 750 r.p.m. being an econo- 
mical running speed. Cooling is by 
thermo-syphon with a powerful fan, or 
combined fan and water pump can be 
supplied if desired. Hand starting; 
magneto ignition; automatic lubrication. 


Please address your enquiries to:— 
Industrial Dept., Morris Motors Limited, 
Cowley, Oxford. 
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Conveyors had to be carried 





on improvised scaffolding 


...$0O THEY CAME TO M&aC 
IS E 


™ ; 

> " + 

~ A \> a 
; ry 







Conveyors had to be flung across long spans, at this stone-crushing plant on the South 
African coast, and only timber was available to form the supports. M. & C. Engineers 
were consulted, and they were able immediately to install conveyors for which light 


wooden trestles made an admirable support. 


The backbone of each conveyor is inverted troughing in unit lengths bolted together ; one 





Conveyors for Stone-Crushing Plant, 

A, Az=light trestles supporting unit lengths of q q . . - 

ae length is shown in the small picture on the left. Each trough forms a light rigid beam 
C eyor,. 

B= conveyor bent relatively sharply from 


which carries the idler rollers for the belt; and the troughs are only supported at their ends. 


horizontal to a steep rise. 
*» 


The troughs in themselves form the longitudinal members of the structure, without 
requiring stringers; and they also form decking which entirely protects the return belt 


ONE UNIT OF from spillage. 
AN M. & C, BELT CONVEYOR 
Coverplate removed to The unique construction of M. & C Conveyors here scored another striking success. 


show the return roller, 


Whether conveyors afte to be portable, semi-portable or permanent, the M. & C. 
The lengths of inverted troughing are joined by s oo Ee 
stools ; the joins allow the conveyor to be curved construction has great advantages, in ease and accuracy of erection, in lightness and 
in the vertical plane. The stools carry the return x 
z i aptability. 
rollers, The return belt can always be seen at the strength, and in adap y 
stools. The conveyor can be lengthened or shortened 


by adding units or taking them away, This is only one of many instances of M. & C. resourcefulness. In many different 


CONVEYORS FOR countries, in many different industries, for handling many different kinds of bulk 


A N Y material, M. & C. installations have proved their economy and reliability. An M. & C. 


BULK MATERIAL 


@ BROAD STREET, GLASGOW, S:E. 
@ London Opice: 36 VICTORIA STREET, S.W.1 


Phone: Victoria 2731 


MAVOR & COULSON LTD| 


Engineer is ready to call upon you to discuss the savings effected by these conveyors. 


Booklet E.15 fully illustrates M. & C. Conveyors and gives examples of actual 


installations. A copy will gladly be sent on request. 
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17, GROSVENOR GARDENS. LONDON, S.W.!. 





*s 
~ 


ACCURATE SCREWCUTTING 


; ON A LANG CENTRE LATHE... 
BECAUSE 


—The leadscrew is accurate 
and a screw-cutting dial 
and instruction plate on the 
saddle simplifies the cutting 
of odd pitches. 

The micrometer dial on the 
surface slide screw is large in 
diameter with divisions in 
thousandths. 

The front spindle arrange- 
ment allows coarse pitches and 
worms to be cut without undue 
stress on the gears. 








OTHER LANG FEATURES: 


The Lang Lathe bed combines the advantages of the flat bed with the bed having 
raised vees. 


The broad surfaces give an ample bearing for the saddle and the narrow guide, being 
near the leadscrew and rack, allow the saddle to travel without any tendency to twist. 


Stresses in change wheels and feed wheels are reduced to a minimum. 


JOHN LANG & SONS, LTD. 


JOHNSTONE, GLASGOW, SCOTLAND. 


AUUUUENNNGTUALLLT UNS OUQUUEONAAOUUUENOOOAEEEOOOCOUTDOGOLOOUCTOEANAUAEGOAOUUNEN AAA UTTANEA TEGAN NETATTOTTTTN NAAT GENT ATONA AT TEGET A TTTEGGATA TTT TOETNATOTTGA TTT ATAATTOETNAAHARATTTTEDATTA SAAT TTTTTTT TUN ETTT TTT AT TTT TTT TTT TTT TTT TTT ETT 


“SUNDERLAND” 
DOUBLE HELICAL GEAR PLANERS 


CUTTING CAST STEEL 
GEAR : 


63 Teeth, Iz D.P. 
15 ins. Face. 


12; hrs. 
































No. 27 MACHINE 
Capacity: 84 ins. dia., I5 ins. Face, 13 D.P. 


J. PARKINSON & SON, SHIPLEY. 
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LITTLE. GIANT PORTABLE 
PNEUMATIC DRILLS 


FOR DRILLING, REAMING, TUBE 
EXPANDING, TUBE CUTTING. 


The Little Giant Pneumatic Drill is made 
in sizes and types to suit all requirements. 














Capacities from } in. to 3 in. metal. 
Reversible and non-reversible. 


Unrivalled in design, efficiency and 
reliability. 

Pneumatic Wood-boring machines also 
supplied. 









OF EFFICIENCY. 


Write for Section No. 5 Catalogue 46. 


THE CONSOLIDATED PNEUMATIC TOOL COMPANY, LTD., 


EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W.1I. 


FACTORIES AT ;—London, England Fraserburgh, Scotland. Melbourne, Australia Montreal, Canada. Berlin, Germany. Detroit, Cleveland & Franklin, U.S.A. 


BRANCHES ALL OVER THE WORLD. 

















ARDELT 


CRANES 
LOADING 
PLANT 


of all 
Descriptions. 





—< —SS — ——_—— > —— 











Steam Slewing Crane with Travelling Bunker 
for Locomotive Coaling. 


E— Fo. a “ oe Bees Cn 2 Lifting capacity 3 tons at 35 ft. radius, 


ARDELTWERKE’ G.M.B.H., EBERSWALDE, GERMANY. 
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THE 


CARRIER RING 
COUPLING... 


HAS ALL THESE FEATURES. 





MCLEOD’S PATENT 312,864. 
PATENTED THROUGHOUT THE WORLD. 





@ All working faces are highly 
finished. 


@ Freedom for axial movement 
of shafts without friction. 

















@ The Carrier-Ring, which supports the springs 
and forms one compact flexible unit. 


@ The spherical mounting, which permits the THE POWER PLANT Ce: | TO. 


Carrier-Ring to accommodate itself to mis- 


alignment. WEST DRAYTON —_ MIDDLESEX. 
@ The springs, which are straight and of simple, Telephone : Yen: 
uniform, rectangular section. West Drayton 7! (3 lines). a Se 
5346 K.MoL-32 








_A typical Fraser and Chalmers 
5-cylinder Heavy Oil Engine 
recently installed at Guernsey. 



























MADE IN ENGLAND 
Power plants of exceptional economy both in operation 
and maintenance. 
These famous engines have established record low figures 
for fuel consumption whilst maintaining a remarkably 
high standard of-reliability and service. 


Special constructional features ensure 
effective cooling. 


Made in 3, 4, 5, 6 and 8 cylinder units. 





Manufacturers : 
FRASER & CHALMERS ENGINEERING WORKS 


Proprietors: The General Electric Co., Ltd., 


ERITH, KENT. 
LONDON OFFICE ; MAGNET HOUSE, 
KINGSWAY, W.C.2. 
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STEELWORK 


STEEL-FRAMED BUILDINGS, SCREENING PLANT, CASTINGS, 
ROOFS, GIRDERS, BRIDGES, STEEL FORGINGS, ETC. ANNEALING AND 
CHIMNEYS, PRESSED STEELWORK, REHEATING FURNACES. CHARG- 
HOPPERS, TELPHER TRACKS, ING AND DISCHARGING MACHINES a 
CONVEYORS AND ELEVATORS, FOR FURNACES. 


GI BBONS 


BROS., LTD., DIBDALE WORKS, PUDLEY. LONDON— ye ay ate Bi a 
: 3141 Dudley, Telegrams : Gibbons, Lower 

















ELECTRIC OVERHEAD CRANES 




















COWANS, SHELDON & Co., Ltd., CARLISLE 


London Office: BUSH HOUSE, ALDWYCH, W.C.2. 


6556 
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MORE PRODUCTIVE HOURS 
with GLENBOIG FIREBRICKS 


A SIZE AND SHAPE FOR EVERY PURPOSE. 


When Glenboig Firebricks are used 
stoppages for repairs and rebuilding are 





F ES 
= 
> 






reduced to a minimum. This means 





a decided increase in the total number 





of production hours over the year. 


9 85 Llelle 
BRICKS 








Sole UNIO and Manufacturers: 
THE GLENBOIG UNION FIRECLAY CO., LTD., The Glenboig Booklet will be sent on 
Head Office : 48, West Regent Street, Glasgow, C.2. Tel. : Douglas 3009 & 2120. request. Quotations given on receipt of 





London Office : Abtord House, Wilton Road, Westminster, 8.W.1. zi. : Victoria 0932. specification of requirements. 


TWIN STRAINERS conminuous service 






























TYPE “D” ——Plug Cock Pattern 


The change over from one strainer case to the 
other is accomplished by a quarter turn of the 
handle—for small service pipes, oil fuel, etc. 


SIZES in. to 2 in. 





TYPE “H”—Suitable for all services and pressures 
up to I50 lbs. per sq. inch. 


Both valves operated simultaneously by the one handle ‘ Sealy 


AM f . Lia) 
—positive locking device. <2 bcs 


SIZES 3in. to 12in. 
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Write for 
"Sirocco Products 

| which summarises 
in pictures our 
manufacturing 
activities 











Established in 1881" 8590 


—BROOMWADE— 


AIR COMPRESSORS 


RECIPROCATING OR ROTARY, STATIONARY OR PORTABLE — ANY 
CAPACITY, PRESSURE OR DRIVE A RANGE OF PLANTS WHICH, 











FOR HIGH EFFICIENCY, LASTING RELIABILITY AND GENERAL 
EXCELLENCE, ARE RENOWNED THROUGHOUT THE WORLD. 





4 CYLINDER 10”x 12" COMPRESSOR. CAPACITY 600 
CUB. FT. FREE AIR ACTUALLY DELIVERED PER MIN 


** BROOMWADE” COMPRESSORS EMBODY THE RESULT OF MORI 
THAN 50 YEARS’ SPECIALISED EXPERIENCE, AND POSSESS OUTSTAND 
ING FEATURES OF DESIGN WHICH ENSURE A LONG LIFE OF MAXIMUM 
SERVICE WITH A MINIMUM OF SUPERVISION AND EXPENSE. 





WE SOLICIT YOUR ENQUIRIES. PORTABLE SLEEVE-VALVK COMPRESSORS, EITHER PETROL, PARAFFIN OR DIESEL 
FULLY DESCRIPTIVE LITERATURE GLADLY ENGINE DRIVEN. PLANT ILLUSTRATED ACTUALLY DELIVERS 840 CUB. FT. 
ENT UPON REQUEST PER MINUTE, 
BROOM & WADE, LIMITED, 





HIGH WYCOMBE, BUCKS. 
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200 TONS OVERHUNG [3 
HIGH-CAPACITY 
PATENT FORGING PRESS 


Self-contained with In- 
verted Steam Hydraulic 
Intensifier. 





Operator has controls within easy 

reach, and is free from heat of steam 

connections and danger of blowing 

joints, because working valves are 
on opposite side of Press. 


RANGE OF PRESSES : 
100 TONS TO 12,000 TONS POWER. 


Consult 


DUNCANSTEWART & Co., Ltd., 


LONDON ROAD IRONWORKS, 
GLASGOW. 


























WHATEVER. 7 _THE SPAN P 


: AN DERS ON 's S 


BELFAST ROOEFS 


can be constructed to meet with every possible requirement, for i 
Andersons were pioneers in the designing of these Lattice Girder 
Roofs, and have experience in adapting them to every kind 
of building. 

The trusses are so scientifically braced and triangulated that the 
lightest section scantlings can safely be used, making these roofs 
very economical to instal, yet they will stand any normal stress to 
which a roof may be subjected—whether the span be 20ff. or 
150 ft.— and carry heavy loads such as runways, shafting or cranes. 


Covered with “Red Hand” Roofings such a form of roof will keep 
perfectly weatherproof for years. We can show you Belfast Roofs 
we constructed 50 years ago—still standing strong. 


D ANDERSON 


Park Road Works, Stretford, Manchester, Also at London, Belfast 
me and Cteepew- 












Designs are prepared without 
charge, and we will undertake 
the whole roof construction if 
required. Faull particulars on 
application to Contract Dept. 
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DO NOT BE DEPENDENT ON ANY ONE FUEL 
* THE 


JOHNSON 


PATENT MARINE 
WATER TUBE 


BOILER 


possesses features which 
place it far in advance of 
any other Marine Water 
Tube Boiler. 

anaes Low weight, small space 


Water Tube Boiler it offers , 
required, minimum refrac- 
tories, great elasticity and 


the great advantage of a 
capacity for high ratings 


choice of firing methods— C L r ee 

a change over from coal 

to oil being effected al- enable this boiler when 

most immediately — thus e a AD M N equipped with the Resolutor 

ensuring complete A Pulveriser to give maximum 

wai & co LT D oe efficiency as well as 

FUEL §=(iperrerrres = FUEL 

INDEPENDENCE BetauiiiscLeaOCe INDEPENDENCE 


THE 


RESOLUTOR 
PULVERISER 


has proved by service 
results to be absolutely 
reliable at sea. 

In conjunction with the 
Johnson Patent Marine 




















STEAM 


\/ As supplied to 
CARLISLE CORPORATION 




















Ecectricity Works. 


Working in conjunction with 
B.T.H. 15,000 K.W. Turbines 
Maintaining a 29°1 Vacuum. 


Send for information. 








)\ 





45, Scotland Street, 
GLASGOW. 





; 





| 


London Office : 7, Grosvenor Gardens, S.W.|. 


Air EJECTORS 


| 





\ 


The Mirrlees Watson Co., 


0484 
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WELDED 


) STEELWORK 
tea for all purposes 


_i 


DORMAN LONG 


AND CO. LTD., MIDDLESBROUGH. Telegrams | “ DORMAN, MIDDLESBROUGH.” 














EST WORM GEAR MANCHESTER 
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—WALKER’S PACKING 


for Centrifugal Pumps 


“Rover” will meet the exacting con- 
ditions of these pumps. This packing is made 
from selected yarns and lubricant. Supplied 
from }” upwards in 12ft. and 25ft. coils in 
Metallic or Non-Metallic form. 





SOLE MANUFACTURERS : 


JAMES WALKER @ CO., LTD., 
“LION” WORKS, WOKING, SURREY. 


PHONE: WOKING 104. © —————————_ GRAMS: LIONCELLE. 6017 


PECKETT’S 
LOCOMOTIVES 


or au. SIZES AND GAUGES 


PARTICULARS ON APPLICATION. 


PECKETT. SONS Lr... 


Telegraphic Address: “PECKETT, BRISTOL.” 
BRISTOL London Representations ; FERGUSON & PALMER, 8, Victoria St., Westminster, 8.W.1. 


ee MELDRUMS LIMITED = 


Do YOU UTILISE YOUR COMBUSTIBLE REFUSE? 










































































The illustration shows a Meldrum Incinerator burning 
general Factory refuse ; the gases pass through a large 
Cochran boiler giving a large steam output, cutting out 
disposal costs, and keeping the works free from 
accumulations of dangerous refuse. 


ALL SIZES OF INCINERATORS — THE SMALLEST BURNS 
25 LBS. REFUSE PER HOUR AND CAN BE FITTED WITH 
A SMALL CROSS-TUBE WATER HEATER—LIST 106 D 


Then there is the Meldrum Auto Chip Stoker 
(List 106 S) for burning chips collected pneumatically, 
and also the Hand-fired Forced Draught furnaces 
(List 106 F) for wood refuse and low-grade fuels, 
with definite and guaranteed Smoke prevention. 


NOW IS THE TIME—TO GO INTO THE 
QUESTION OF UTILISING YOUR REFUSE 
AND/OR LOWER GRADE FUELS 





LET US HELP YOU 





PaaS 
mus TIMPERLEY or. MANCHESTER. 


NEW "PHONE No.: SALE 2267. London Office: 108, Victoria St., Westminster. 
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CELLACTITE offers you new economy for roofing or vertical cover. Moderate 
in cost, cheap and simple to erect, CELLACTITE is light, resilient and a fine 
heat insulator. Because of its resistance to any climate or atmospheric 
conditions, Governments, Municipal Authorities, Railways, and large in- 
dustrial concerns all over the world are buying increasing quantities of 
CELLACTITE. Here we illustrate Egyptian Government Railway Sheds 
at Abu Zabal entirely covered in CELLACTITE (Royal Air Force official 
photo. Crown copyright reserved). Remember CELLACTITE gives per- 
manent protection. It needs no painting. The first cost isthe last. May 
we send you our reference Catalogue ? 


(i HE Uh eA “OU “TT 


CELLACTITE in corrugated sheets— natural, black, 
russet, green or aluminium. Uniform  flashings, 
louvres, etc., supplied. 











(1) Impermeable CELL. 
ACTITE “4 sb eae . 
asphalte felt, bonded 
onto (2) Bitumen coated 


® « special acid. 
proof, nemdrip inside 
layer. 





CELLACTITE & BRITISH URALITE LTD., 
LINCOLN HOUSE, HIGH HOLBORN, LONDON, W.C.I. 
Tel.: Holborn,5291-2. Wires : Cellactite, Holb. 




















TAS/Cel. 69a, 





6916 












Jive : eet Ws 





B.. tke 


CATCHMENT WORK 


The illustration shows a Smith }-yard Drag- 
line equipped with a 40 foot jib anda }-cubic 
yard bucket, supplied to a firm in Lancashire. 
The bucket digs at a depth of 30 feet with an 
outreach of 55 feet. 

Send us your enquiries. 






















$337 AFIGOW GLI (az1a0v) SNOS 3 HLIAS SWWOHL 


THOMAS SMITH £- SONS (eonLey) LTD RODLEY LEEDS 
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“WOODITE,’ SAND 
weterietjor GAUGE GLASS RINGS & STEAM PACKINGS | B L A *, T 


For Valves, Joint Rings, Pump Cups, 
Ram Rings, Packing Rings and Sheeting 


in all Sizes and Sections. 


Qontractors to H.M. Government, Admiralty, War Office, Post Office, India Office and the 
Colonial and Foreign Governments. 


Unrivalled for all High Pressure 
Steam or Electrical installations. 
Also Hose and Belting. 


Price List ANDO FuLs PARTICULARS ON APPLICATION TO— 


WOODITE COMPANY, LTD. 


WARRINGTON, Leones. 


Telephone No,: Warrington 1124, 


b738e 





Tel, Address; ** Woodite, Warrington,” 


MACHINES 


of the latest types, to suit all purposes, 


J.W. JACKMAN & CO., LTD., 


Vulcan Works, Blackfriars Road, MANCHESTER. 
Telephone: Blackfriars 4211. 


6717 


Telegrams: “Blast '’ Phone, Manchester. 








“NATIONAL’’> Fusible Plugs 


are the best and most reliable 








Suitable for All Classes of 
Internally-Fired Boliers. 


Special Plugs for High Pressures 
Trade Mark NABIC, 


THE 


} NATIONAL BOILER 


General Insurance Co., Ld. 
(Saies Dept.), 
St. Mary's Parsonage, MANCHESTER. 


LONDON OFFICE: Empire Heuse, 
St. Martin’s-le-Grand, London, E.C.1 


en | 


Serewed f tn. 1 tm, 13 ne Pag in. aud 2 in. Gas Thread on the Seating Illustrated Price List Free. 
to any special size. illustrated list of Steam Fittings. 








RUNWAYS 
ELEVATORS 
CONVEYORS 
SCREENS 


Ritchie-Atlas 
Engineering Co., Ltd. 
Atlas Works, Temple 


Glasgow, W.3. 
























RELIABILITY MUST COME 
BEFORE EVERYTHING IN 
CHOOSING A BEARING 
METAL for Aeroplane or Auto- 
mobile work. To meet the condi- 
tions of high speed petrol engines, 
where a run bearing may mean 
instant disaster, we specially 
developed AERO No. 2 Metal. We 
have no hesitation in saying that 
AERO No. 2 Metal, with its very 
high percentage of tin, represents 
the finest quality in bearing metal 
that has ever been offered. May we 
quote for your requirements ? 


The 
bearing 
nate) 


for 
wen 


THE MAGNOLIA ANTI-FRICTION 
METAL Co. of Gt. BRITAIN LIMITED, 


49, Queen Victoria Street, E.C.4. 





Agents throughout the World. 


made 


only by 


“MA GNOLIA 


IMPROVED 
GIANT GRIFFIN MILL 


THE MOST EFFICIENT UNIT FOR PULVERIZING :-- 


Portland Cement, Limestone, 
Coal, Slate Waste, Basic Siag, 
Phosphate Rock, Ores of all kinds. 


FINISHES IN ONE OPERATION. 
BRADLEY PULVERIZER CO., 


(incorPorATED WITH LIMITED LIABILITY IN U s.a.) 


37, Walbrook, London, E.C.4. 


Tele.: “ 





Tel.: Mansion House 6084. Equestrian Cannon, London.” 


PULVERIZING SPECIALISTS FOR 40 YEARS 


8258 
pulverized in our London 
Demonstration Plant, 


BULK SAMPLES 

















FOUNDATION EFFICIENCY 


BEARINGS HANGERS 
SHAFTING SLINGS 
COUPLINGS BRACKETS 
PULLEYS STANDS 
COLLARS WALL BOXES 





MANUFACTURED BY 


JOHN JARDINE LIMITED 


6878 


NOTTINGHAM 


Deering Street 
Telephone: 8296 & 6. 


** JARDINE,” NOTTINGHAM. 





TAS/Ma.24, 








Telegrams : 
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MWORTHY 


OlL ENGINES 
PUMPS and AIR COMPRESSORS 
THE BANWORTEY ENGINEERING 00., Ltd, 
Works :—PooLs, Dorssrt. 
LONDON. 


LASGOW, 
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76, Victoria Stree’ 
Branches { sis’ Queen Street, 














For Measuring 
Streams, Rivers, 


5186 













Accuracy 
& Durability 
are required —_ 


THE LEA RECORDER CO LTD 
Recorder House Cornbrook, Manchester 


RADIATORS 


for Internal Combustion Engines of all types. 


ROOF and VER- 
TICAL Radiators 







se 


STEEL CUBICLE 
SWITCHBOARDS 











































(Truck Type and Fixed Type) for Diesel - Electric 
is The illustrations show typical “* Metrovick " Sheet Steel = 
Switchboards, truck type and fixed type respectively. = AIR HEATERS 
In every type, “ Metrovick ” A.C. or D.C Switchboards vine, Steam or Hot 
ater). 





provide responsible guardianship for your electrical 
mains and apparatus. 


MTR entAN ji 


icker 






COOLERS for Bf 
Refrigerating Plants. § 


SPIRAL GILLED 
Copper Tube. 


Write for List “ RE." 

















0. = : 
E SRY OF ASSOCIATED ELECTRICAL INDUS TRS = 1) : 
TRAFFORD PARK -- MANCHESTER | CONDONENTS Oi 





A 


@ 


a as 


f£ 





eh ee 


12, Pembroke usebo Strom, hg Ag Oe and « Ser 


nistenit North 2633 and Derby 871. 








_ 



































: cane 
Compressep Air Piant | ALL USERS OF GLAND AND PLUG COCKS CAxxor 


| ren should ask for Particulars of LEAKING 
Air Compressors and complete CKED 
Pneumatic Tool Plant for all Oe TED cork 
| Industries.— Let us quote you. | Made by 


165, QUEEN VICTORIA STREET, 
LONDON, E.C.4. 


INGERSOLL-RAND CO., LTD. 





wat not SMITH BROTHERS & CO. (HYSON) Ld. 


STICKING HYSON GREEN VALVE WORKS, NOTTINGHAM. 5260 











VENTEX 











AIR FILTER 








SELF-CLEANING TYPE. 


LABOUR OF CLEANING 
REDUCED TO ZERO 


The Filter that cleans the air to the 
point of sterilisation. All problems of 
Air Purification can be solved by— 


OZONAIR APPARATUS 


GREAT VARIETY OF HEAVY-SIZED ZONATR 


PLAIN AND CHEQUERED PLATES 6611 


aaitad: ae 


nm 
aan. 






Including all sizes of Round, Square, and Flat Bars, Rolled 
Girders from 3in. to 20in. deep; Tees, Angles, &c., &c. 


J. 
es 
: 


a 
ee 
ao 





Boiler and Tank Plates, &c., in Iron and Siemens Steel, 





KAN 





Quotations and Sections on application. 


HENDERSON & GLASS, 
orn ae LIVERPOOL. "PViean, Liverpoak™ 
MALLEABLE IRON AND STEEL 


Shipment Orders promptly executed. Correspondence Solicited, 





St. Leonard Street, London, S.W.1. 


Telephone; VICTORIA 0012. 
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| 





THERMOSTATS 


—— for —— 
Controlling 
Steam to 
CALORIFIERS, 
OR HOT WATER 
TANKS. 


THE HORNE 


ENGINEERING CO. LTD. 
3%, Pitt Street, Glasgow. 




















6763 
























“SPLIT GRIP” | 
COLLAR 


As useful as « 
split pulley. 


MADE IN 
HALVES. | 
No set screw to 
Cause Accidents. | | 
GRIPS LIKE | | 
A VICE. 
Pixed or removed 
without 
Disturbance 


TRIER'’S PATENT 


Sole Makers— 
TRIER Bros. Ltd., 


%, Victoria Street, Westminster, S.W.1. 








ATER 
PRATCHITT 


BROTHERS, LTD., 
Denton Ironworks, CARLISLE. 








CALCINING FURNACE. _ 
Blevators, Conveyors, Ram Pumps, 
and General neering Plant 





“English Electric” 














Reduce Manufacturing Costs and 
Improve the Quality of the Product. 


Industrialists controlling engineering workshops 
or factories are invited to give consideration to 
the wide field of application and the useful service 
which this process provides. The English Electric 
Company places its experience at the service of 
the manufacturer who wishes to investigate the 
practical application of arc welding to his business. 








@ Write to Publicity Dept., Stafford, 
for a copy of 






this descriptive Publication, M. 75. 


.ENGLISH, 


cect. _COM ano ve 


Kings way. t 









DISTINGUISHED, 
BY SERVICE 


















On Admiralty List. 


BODLEY BROS. & CO., Ld. 


General Engineers and Millwrights, 
Iron and Brass Founders, 


OLD QUAY FOUNDRY, EXETER. 


















SPUR, BEVEL, 
7 MITRE, MORTICE 


AND 


Machine Moulded 
and 
Machine Cut. 





Quick deliveries. 


Special attention given 
to Breakdowns. 





Telegrams; “Bodley, Exeter.” 
Telephone: 2189. 
ESTABLISHED 1790. 





















|IRON PLATE WORK, 








TANKS, &c. 
cee GALVANIZING 






R Send your enquiries te: 
See our Ad CCHESTEF 4 | ARKINSTALL Bros., Ltd. | 


next issue COVENTRY STREET. BIRMINGHAM, Eng 

































OF H.M,. GOVERN- 


e) 47 ' 
\ 
. Ga rr ~ 
IN THE GANDY FACTORY. 
Every detail of manufacture from weaving the canvas to rolling and stretching 
the finished beiting carried out under the closest supervision. 


Aino Branch Ofices Rian GANDY BELT MANUFACTURING CO., LTD., oorgearysas Cheshire. 


and Supply Depots Lendor, Manchester, Birmingham, Glarrow, Pelfast, Dublin, Bradford, Bristol, and Newcastle-on-Tyne. 
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LIFFE 


sean SHEFFIELD 


Ill Ill] HEAD OFFIGE & WORKS: {jij} \jll| 
tt Wit MOTHERWELL. (i i 
sg 


Telephone Numbers : 
40 - 41 - 42. 


STEEL BRIDGES. ROOFS. 

STEEL FRAME BUILDINGS. 

CRANE GIRDERS. 

CRANE GANTRIES. 

RIVETTED PIPES. 

KILNS AND TUBING. 

CHIMNEYS. TOWERS. 

PITHEAD FRAMES. PIERS. 

JETTIES. PONTOONS. 

DOCK GATES. [CAISSONS. 

OIL STORAGE TANKS. 

WATER TANKS. 

HYDRAULIC PRESSED 
TROUGHING. 


SLEEPERS. GUTTERS. 


NEW ZEALAND: 


WEILL CROPPER & C8, 
Dilworth Building, AUCKLAND. 


SIAM: 
THE BANGKOK DOGK CO.LTD., 


BANGKOK. 


VENEZUELA AND TRINIDAD: 


REPRESENTATIVES ABROAD: 


EGYPT: 


- BESSLER WAEGHTER & 60. LTD., R. J. BOWD & 66., 
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AVS 


Non-caustic and free from acids, 
safe in use and easy te apply for 


CLEANING & DEGREASING : 

Machinery Parts, Moto J . 

Aluminium & Light Metal Alloye, Oil Tanks & 

Barrels, Glass Roofs, Shop Floors, Overalls, 
aste, etc. 


WRITE TO* 


O.W.G. DOLL, 


i4,HOLBORN HALL, 4 


GRAY’S INN R° LONDON.W.C.I. 
PHONE - HOLBORN 1414 


ALSO MAKE ECONOMIC 
DRYBACK BOILERS 


6699 


OR 


IHN Ii} © LONDON ADDRESS: — ill Ill 
Ul) Ut! 82, WIGTORIA ST. $.W. 0 ll ill 


Telephone Number : 


Lys hic Address : 
ft 4183 VICTORIA. 


BRICOLIM, 
SOWEST, LONDON. 


MANUFACTURERS _ IN 
GREAT BRITAIN AND CONTI- 
NENT OF EUROPE, JOINTLY 
WITH THE WHESSOE FOUNDRY 
AND ENGINEERING CO., LTD. 
OF DARLINGTON, OF THE 
PATENT “ WIGGINS ” FLOATING, 
DAY PONTOON AND BREATHER 
ROOFS FOR OIL STORAGE 
TANKS, UNDER LICENCE FROM 
THE CHICAGO BRIDGE AND 
IRON WORKS, U.S.A. 

THESE ROOFS EFFECTIVELY STOP 
EVAPORATION LOSSES AND 
ELIMINATE FIRE HAZARD. 


SOLE 


eat | 


SOUTH AFRICA: 6668 


DOWSON & DOBSON, LTD., 


Salisbury House, Finsbury Circus, LONDON, €E.C.2. 18, Shareh Maghraby, CAIRO. Corner of Simmonds & Anderson Sts., JOHANNESBURG. 
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LAND PUMPS. 


OUR SPECIALITIES ARE STRONG 

and COMPACT IN DESIGN—OF 

BEST MATERIAL AND WORKMAN- 

SHIP— EFFICIENT and RELIABLE 
IN SERVICE. 





MARINE & 


THE 
“DAWSON” PATENT DIRECT-ACTING 


FEED PUMPS, 
AIR PUMPS, 
SERVICE PUMPS. 


IMPROVED DUPLEX PUMPS 
VERTICAL or HORIZONTAL 
TO SUIT ALL PRESSURES. 


MOTOR DRIVEN PUMPS 


FOR 
DIESEL ENGINES, 
LAND STATIONS, 
- MINE PUMPS. - 


DAWSON & DOWNIE, L> 


. CLYDEBANK. 





DAWSON FEED PUMP 





Telephone — 
92 & 93 CLYDEBANK.” 


Tel legrams— 


“Pumps, CLYDEBANK.’ 




















NTPCASTIRON 


Nitricastiron is a special alloy cast 
iron ideally suitable for components 
subject to wear. Itis readily machine- 
able and capable of surface hardening 
by the nitrarding process. The case 
provided has a Brinell figure of over 


900, and a depth up to 020 in. 


Ultimate breaking strength 25 to 30 
tons per sq. inch. 


e Our piant is now equip- 
ped for the production of 
articles in Nitricastiron 
both by our well-known 
Centrifugal process and 
by ordinary sand-casting 
methods. 





Write for further particulars to 


SHEEPBRIDGE STOKES CENTRIFUGAL CASTINGS CO., LTD., 
SHEEPBRIDGE WORKS, CHESTERFIELD. 








UTOMATIC COUNTING 


N ede \ hoo / 


eran 


i 
ry Mis 
Wh 


Z E. DICKINSON | " 


St. Andr S 1S 














The K.B.B. 
VIBROMETER 


A ready means of detecting and investi- 
gating Vibration in running machinery. 










The frequency, magnitude and 
direction of the vibration are 
indicated, so that information 
pointing to the cause of the vibra- 
tion is obtained, thus enabling the 
engineer to eliminate the troubie. 


Compact and Practical. 


Particularly suitable for use with 
Turbines and Turbo-Generators. 


Commencement o: vibration 
trouble is detected immediately. 











Descriptive pamphlet free on application. | 


KELVIN, 
BOTTOMLEY 


& BAIRD, LTD., 
Cambridge Street, Glasgow. 























3982 
























































Ghe 


LAKE VIEW & STAR GOLD MINE 


instals four 1,100 B.H.P. 


CROSSLEY-PREMIER DIESEL ENGINES 


to provide cheaper electric vower ! 


The Chairman of the Company reported 
at the last meeting that :— 


‘* Owing to the power company being unable to supply 
us with the whole of the electric power required, we 
installed early this year a new power unit on our 
own account, This was so satisfactory in operation 
that, on our failing to make a new contract with the 
power company for the supply of our whole require- 
ments at a considerably reduced rate, it was decided 
to purchase another three units. The second unit is 
row in operation and the third is in course of being 
erected. The fourth unit is intended to be used as a 
standoy to the others in case of overhaul or r:pair 
necessities. Since the cost of electric power plays 
such an important part in almost all our operations, 
and since this is now shown to be very much lower 
than that at which we could purchase power, it is 
anticipated that during the current year we _ shall 
commence to reap .a very material advantage from 
this expenditure.’’ 


Space does not permit of full details of the performance of these 
Crossie y-Premier Vis-a-Vis Diesel Engines, but most interesting in- 
formation about this and a number of other installations in mines all 
over the world is given in Publication 14701. Please write for your 
copy now. 


THE PREMIER GAS ENGINE CO. LT 


SANDIACRE 
=» NOTTINGHAM 
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PROCTOR’S 


SHOVEL STOKER 


AND 
COAL ELEVATOR 

INGREASE 

EFFICIENCY 

EVAPORATION 

RELIABILITY 
DECREASE 

SMOKE 

COST OF UPKEEP 

LABOUR srs 


RZWRITE FOR LATEST CATALOGUE AND FULL PARTICULARS. 








JAMES PROCTOR, LTD., 


HAMMERTON STREET IRONWORKS, BURNLEY. 
LONDON OFFICE: 36 & 37, QUEEN STREET, E.C.4. 








\N DARD S 
PIST WN RINGS 


% 













it says much for Standard’s 
Piston Rings that seven 
thousand satisfied users acclaim 
them. 









The reason is not far to seek. 





Standard’s forty years of 
accumulated experience has 
elevated Piston-Ring making to 
a fine art. 








Hereare hammered, cast-iron 
rings of such accuracy, such 
dependability and solid worth, 
that they never let you down. 








The faces are ground to 
half a thou., and deliveries 
‘from the smallest ring and up 
to 72” in diameter, are 
reliable and prompt. 












THE STANDARD PISTON RING & ENGINEERING CO.LTD, 


PREMIER WORKS, DON ROAD, SHEFFIELD. 


T - 
elegrams: Ocean, Sheffield, "Phone; 41874, 
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12 in. PORTABLE D4 
OIL-DRIVEN CENTRIFUGAL SALVAGE PUMP. 





nnd & dee 


COMPLETE EQUIPMENTS ; 
FOR SALVAGE AND 
FIRE FIGHTING PURPOSES. 
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SIR WILLIAM ARROL 


& Cc’ L™ GLASGOW. 


HYDRAULIC } RIVETERS. 


“ SCISSORS” TYPE. 











MAXIMUM 
SERVICE 


‘* Made in England”’ to the finest 
limits in the whole of the Engineer- 
ing Industry —workmanship that 
has made British goods the 
standard the world over —giving 
maximum durability. 


RANSONE sMARLED 


BEARING Co Ltp 
NEWARK ox TRENT 























—THE- 


CURNON STEAM FLOW INDICATOR 


An accurate yet inexpensive instrument of almost 
universal application, introduced to meet engineering 
requirements which may not justify the installation of 
a recording steam meter 
Encurse Pertoct Boiler-house Contro 


May be adapted as a STEAM LOAD INDICATOR or a 
PORTABLE TEST METER 


Also :—Recording Steam Meters, Desesuse Recorders, 
Draught Recorders, &c. 


Write for full particulars to— 

CURNON ENGINEERING co. 
Established 1910) 6459 

Claude Works a... cum-Hardy, MANCHESTER. 











INDUSTRIAL PUMPS 





| in. size. 2 in. size. bin. size. 


The handiest little pump for all liquids. Bronze 

throughout, fitted with outer bearing and bedplate, no 

valves, runs either way. Delivery from stock. Liberal 
trade discounts. 


THE PARSONS OIL ENGINE CO. LTD. ,,,, 
Southampton 








+ te me 
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GOOD ENGINE DESIGN BROWN ir 


reuiasie 2 ~~) | GWYNNES PUMPS 
VALVES = FOR ALL SERVICES 


Our Steels are at work in the 
Valves of many thousands of 
engines of different types and sizes 
NICKEL STEELS OUR ADVICE IS AT YOUR 


CHROMIUM STEELS 
TUNGSTEN STEELS DISPOSAL. 














- rrrrerrerrerrtertrrt.et Sd 
pAwtAt +t te pt hhh he 








BROWN BAYLEY’S 
WEAR AT. STEEL WORKS Lt. 
HIGH TEMPERATURES 3: SHEFFIELD + 


tl A 





RPAAAAA AA AAARABAA 














NEW “Thompson” JOHN THOMPSON 


BOILERS “®94omic 


EX STOCK 





STANDARD * 
SIZES IN 
STOCK. 


_ Also WATER TUBE, CORNISH, 
and VERTICAL BOILERS. 
SUPERHEATERS and PIPEWORK. 


‘JOHN THOMPSON 


(WOLVERHAMPTON) LTD. 
WOLVERHAMPTON, ::_ Eng. 























GWYNNE “ F’”’ PUMP. 
For Sludge, Sand and * Abrasive Matter. 


GWYNNES PUMPSLTD. 


HAMMERSMITH —-——<—<=—~—= LONDON. W.6; 

















COMPLETE 


BEET SUGAR 
FACTORIES 


OF ANY CAPACITY 
DESIGNED and MANUFACTURED by 


FAWCETT, PRESTON: Co, Ln. 


LIVERPOOL. 


HALF A CENTURY’S PRACTICAL EXPERIENCE IN THE 
BEET SUGAR INDUSTRY IS AVAILABLE FOR COMPANIES 
CONTEMPLATING THE INSTALLATION OF FACTORIES. 





6929 


ALFRED J.AMSLER & CO. 
SCHAFFHOUSE - SWITZERLAND Telegraphic Add ; London Office: 

BRITISH ACCENTS “Fawcett,” Liverpool. 21, Old Queen Street, Westminster, S.W.1. 

T.C. HOWDEN & CO 5-7 FLEET STREET BIRMINCHAM 
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REFRIGERATING 
MACHINERY 


FOR 
CONTINUOUS SERVICE 
AND ADVERSE HEAT 

CONDITIONS. 


SEAGERS L”. 


DARTFORD. 























DIESEL and 
PETROL-PARAF- 
FIN ENGINES, 
MARINE and 
STATIONARY 
TYPES 


—RANGE— 
DiEsEL 45 to 160 H.pP. 
in Three, Four, Six and 

Eight Cylinder Models. 


Full particulars from the manufac- 
turers: 


GLENIFFER ENGINES, Ltd., 
ANNIESLAND, 
GLASGOW, W.3. 


Telegrams: “ Glengine, Glasgow.” 





BOLTS & NUTS, Etc. 


Speciality— FACED 


and 


BRIGHT NUTS. 











USUAL STOCK 
1000 TONS. 





LISTS ON APPLICATION. 


BRIGHT DRAWN STEEL BARS. 
JAMES WILEY & SONS, Ltd., partastox 


6715 



























PEGLER 


PU 


54-60, Brown Street - - os75 ° 
Telephone: 8240 CENTRAL. 








Accuracy & Durability 


are outstanding features of our work. 
High-class engine and boiler fittings 
are a speciality. 

We shall be pleased to submit quota- 
tions for your particular requirements. 
ENGINEERS’ MILL & COLLIERY 

FURNISHERS, 
MANUFACTURERS OF 
ANTI-FRICTION METALS, 
All classes of Non-ferrous Ingots. 
INDIA RUBBER AND ASBESTOS 
Goobps. 


BRASS AND !IRONFOUNDERS. 


LOUDEN Ltd., 


GLASGOW, C.2. 
Telegrams: GUN METAL. 






& 






Tienes 








“IT SERVE” 


If a drop stamp could have a 
motto, that of a MASSEY 
FRICTION DROP STAMP 
might well be, I Serve—and I 














serve well 
Ihe control is sensitive and 
efhcient, and the running costs 
3 are extremely low—only about 


half those of steam drop stamps 
under ordinary conditions 

The cost of upkeep is also small 
since renewals, wh n required, 
are inexpensive 
and 


easily fixed. 





May we send 
vou 
, Partsculars ? 





OPENSHAW 
. MANCHESTER. 

















MACHINE 
CUT 
WHEELS. 


WORM AND SPUR 
REDUCING GEARS. 


The REID GEAR CO. 


LINWOOD. 
“sear PAISLEY. 6897 





















Cast Iron 
Specify 





/ NALVES 


A. COCKBURN & CO., ... 


DENNISTOUN, 





We specialize in this important 


steam auxiliary for high pressures 


and superheated steam. 











SAFETY VALVES. 
STOP VALVES. 
REDUCING VALVES. 


or Cast Steel Bodies. 
your requirements. 





GLASGOW. 
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VALves, Cocks, 





Electric of every 





“ SHONE ” For RAISING SEWAGE, SLUDGE, 
Cranes “~— PNEUMATIC _ Pall contents, &. 


Royce Ltd Manchester 
RANGOON, KARACHI, BOMBAY, 
EASTBOURNE, NORWICH, GOS- 
PORT, HOUSES OF PARLIAMENT, 
Westminster, and many other places. 





EJECTORS 









Ra AIR COMPRESSING | COMPRESSED AIR 
epg For Raising Water from 
art MACHINERY LIFTS Wits, Borehole, tc. 


iTi\ 


For Pamphlets and full particulars apply to the Manufacturers— 


HUGHES & LANCASTER, LTD., 16, Victoria St., LONDON, S.W. 


Supplied to ALL the Leading Football Clubs, Race- 








AND FITTINGS 
OF ALL 











The Luton Engineering Pattern Co., 
PRINCESS ST., LUTON. Phone: 961, 


PATTERNS 


Accuracy & Punctuality Guaranteed. 











courses, Greyhound Courses, Baths, Piers, Pleasure 
Grounds, Zoological Gardens, &c., all over the world 


ooo 9806 


W. T. ELLISON & Co. Ltd., 
Irlams o’th Height Manchester. 

















ae 
AUTOMATIC 
| tie 0 TAS 











GUEST & GHRIMES 


LIMITED, 
ROTHERHAM. 


SLUICE VALVES. 














| EGRETTI 
| ® ZAMBRA 


38 Holborn Viaduct, London 


For 


WATER 





= 6301 





Air Coolers for Ventilating Turbo-Alternators, Air Filters, Air Heaters, Heat 

Exchangers, Froude Dynamometers, Heenan Electric Dynamometers, Complete 

Equipment of Test Shops, Water Coolers, Oil Coolers for Lubricating, Quenching 

and Transformer Oils, Refuse Disposal and Utilization Plants, Mechanical Balers 
for Scrap and Salvaged Material, Structural Steelwork. 


WORCESTER, - - 6132 ENGLAND. 








CONTRACTORS TO H.M. GOVERNMENT. 
CYCLOPS WORKS, 


BEDFORD. 
a4 


ON 


j . Sa 
a 


Telegrams— 
Grafton, Bedford. 













“TURBINE”? ‘“CAPSTAN’’ 
“PLANET ’’ “SPIRAL’’ AND 
VENTURI METERS. 


I he . 
: ee Ge, Sale " 
» fee bee 3° Se (0% 
» x ¢ _ === 
. f 

. Coup 
> > “ae 

=. Ma ass: 


: 4 
mut aun 


OS er 


“Vickery’’ Patent Control Valve 





All kinds of Waterworks Con- 
structional Articles, including 
HIGHEST QUALITY 
BRASS TAPS AND FITTINGS. 





Illustrated descriptive Price List free on application 


cs 








4. - LaF 





" SILVER MEDAL, Inventions Exhibition, London, 1885. GOLD MEDAL, Paris, 1900, 
| GRAND PRIX and GOLD MEDAL, Franco-British Exhibition, London, 1908, 


London Office: 
Cecll Chambers, 76, Strand, W.C.2 





eo 


a wt 
ot? 
WZ 
ae AN 
G bn ee cal 


R* White & Sons, Widnes, 
AERIAL 





© 
- \ 
AES “ % y 
e a 
ONE ‘ cx? 
«¢ 
« 








ROPEWAYS 
POINTS & CROSSINGS. 









| Makes a metal to metal joint 
THOMAS & BISHOP L?® 
37, TABERNACLE ST.LONDON.€ c2 


MECHANS LIMITED, 


Engineers & Contractors,'._} 
SCOTSTOUN IRONWORKS, GLASGOW. 
LONDON OFFICE: 


10, Princes Street, Westminster,S.W.1 
See Illustrated Advertisement appearing 
Dec. 23. 


A 





6418 












¢ FARRAR 
BOILERS. 





, | MACHINE CUT GEARS. 
HEENAN AND FROUDE, LIMITED ~ 





GRAFTON & CO. 









GRAND PRIX, Buenos Aires Exhibition, 1910, 


6577 








‘THE FARRAR Bon ERWORKS LT™ NEWARK. 











CHANGE WHEELS & STANDS. 
All Sizes 14 a to 4d.p. Accurately Cut by New 
e 


Process. ry Low Prices. Ask for List. 
SPUR GEARS. 

Standard patterns for all sizes, oval or + section 

arms, to 2 in. pitch, face to suit to 5 ft. diame'er. 
MITRES & BEVELS. 

To 2 in, pitch. Any sizes to order. 


PAPER & RAW HIDE PINIONS. 
SKEW & WORM GEARS. 
CLEAN CASTINGS. Spur Gear Blanks 


from any of the above patterns. Balance Wheels 
made up to suit customer, and Castings only 
supplied if required. 

General Machine Castings made to Customers 
Patterns. 

Low Prices for Planing, Boring, Turning, Scie. 
cutting 

Send your Enquiries (560 


Greenwood’s Standar 


Gear Cutting Co., Ltd., 
NEW BOND STREET, HALIFA¥. 


Telephone: 2492. Teleg gens : “* Gears.” 
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Turbine 
Symbol 


High Efficiency 
No End Thrust 


Write for List No. 1470 


For any Quantity 
For any Head 


Write for List No. 1470 
Nine Elms Ironworks, 


mo WeNfondon, SW.L Pulsometer Engineering C- Ie a 


C R GEORGE RUSSELL & CO., ick ees 
A N E »- sy Taeenee: RUSSEL.” ~MOTHERWELL, — taste: 


FLOATING CRANES, LOCOMOTIVE CRANES,~.SPECIAL CRANES. 


SHANAN TURBINES 


THE MOST POWERFUL SINGLE RUNNER PELTONS 
BUILT IN GREAT BRITAIN 























These machines are now shipped and in course of erection. 
They were built at Chesterfield by Markham ® Co. Ltd., 


to,our designs and specifications. 


BOVING 


AND COMPANY LIMITED 
56, KINGSWAY, LONDON, W.C.2. 


BRANCHES : CALC y, NGTO! 
— en a ae ONE of FOUR 17,000 B.H.P. PELTON TURBINES for the UHL RIVER H.E. PROJECT. 


6901 





DREDGING PLANT 


Up to the Largest 
Dimensions and Capabilities. 











Grand Prize at London Exhibition, 1909. 
Gold Medal, Japan-British Exhibition, 1911. 


Bow and Stern Well Centre and Side Ladder Bucket, 
Barge Leading and Hopper-Dredgers, Suction Dredgers, 
Cutter Dredgers, Trailing Dredgers, Reclamation | 
Dredgers, Grab Dredgers, Hydraulic and Mechanical 
Agitators, Discharge Pipes and Pontoons, Hopper 
Barges, Sewage Steamers, Caissons, Tugs, Ferries, 
Paddle and Screw Steamers, Delivered Complete or 
Shipped in Sections. 6696 











ee ae —- Spare Gear and Renewals Supplied 
to existing Plant. 


TWIN-SCREW BUCKET LADDER HOPPER DREDGER “LORD COCHRANE.” 


FERGUSON BROTHERS (Port Glasgow), LTD. 


London Office: 6, Bloomsbury Square, Holborn, W.|1. SHIPBUILDERS AND ENGINEER S, On War Office and Admiralty Lists. 
Telegrame : “ YALONIF, WESTCENT, LONDON.” NEWARK WORKS, PORT GLASGOw. Tele. Address: DREDGER, PORT GLASGOW. | 
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